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  1.1 College Admissions 
The first scientific studies on college admission were published approximately 100 
years ago (e.g., Haggerty, 1918; Thorndike, 1906; Thurstone, 1919). Since then, 
there has been a continuous interest in how to conduct and improve college 
admissions. Most discussions, developments, and studies originated in the USA and 
focused on the use of standardized tests of cognitive abilities or scholastic aptitude 
(e.g., Lemann, 1999). In Europe, scientific studies of college admission procedures 
are of more recent date. In the Netherlands, selective college admission has been a 
topic of intense debate since the 1970s (de Bruyne & Mellenbergh, 1973; Drenth, 
1995; de Groot, 1972; Hofstee, 1972; Wilbrink, 1973), but selective admission was 
not implemented until recently; almost all higher education programs were open 
to all students who completed the highest levels of secondary education. For 
programs with more applicants than they could accept (studies with a ‘numerus 
fixus’), a weighted lottery procedure was installed in 1975, in which the mean high 
school grade determined the chance of being allotted admission. Experiments with 
different types of selection by assessment for programs with a numerus fixus have 
been conducted since 2000 (van den Broek, Kerstens, & Woutersen, 2003), and all 
these programs have selective admission through assessment since the academic 
year 2017/2018. Each university determines the admission requirements for each 
program. In 2016, slightly over 11% of all undergraduate programs had a numerus 
fixus (Inspectorate of Education, 2017). The remaining open admission programs 
organize a mandatory matching procedure aimed to assess student-program fit 
that results in a non-binding enrollment advice. 

1.1.1 A Little Context 
Because the Netherlands has a highly stratified education system, admission 
practices that function well in other countries with different systems such as the 
USA, cannot simply be adopted. Higher education in the Netherlands consists of 
two levels: There are universities of applied sciences (Dutch: hbo) and there are 
research universities (Dutch: wo). Secondary education consists of several levels, 
of which the second highest (havo) allows admission to applied sciences programs 
and the highest (vwo) allows admission to research university programs, although 
there are several other routes to both higher education levels. Admission to a 
particular level of secondary school is largely based on the score on a strongly 
cognitively-loaded school-leaving test administered at the end of primary school1. 
Hence, Dutch students are intensely preselected on educational achievement 
before they apply to higher education, resulting in substantial range restriction in 
                                                           
1 Recently, the evaluation of the teacher became the most important factor in determining the level of 
secondary school; the school-leaving test currently serves as a ‘second opinion’. 

Introduction
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cognitive abilities among applicants to higher education programs (Crombag, Gaff, 
& Chang, 1975; Resing & Drenth, 2007). Therefore, the use of standardized tests 
that measure general cognitive skills and abilities, such as the SAT and ACT in the 
USA, is usually not considered. 

Some level of stratification is common in most European education systems and 
performance in secondary school is the most common admission criterion for 
European universities (Cremonini, Leisyte, Weyer, & Vossensteyn, 2011; Heine, 
Briedis, Didi, Haase, & Trost, 2006). However, the Dutch law (Wet Kwaliteit in 
Verscheidenheid, 2013) prohibits admission solely based on secondary school 
grades and requires the use of two distinct admission criteria. Furthermore, high 
school grades are sometimes hard to compare across applicants due to different 
educational routes and the increasing internationalization of the student 
population.  

Currently, selective admission procedures in the Netherlands often include 
assessments of cognitive skills and knowledge using tests and assignments, and 
assessments of motivation and personality using questionnaires and interviews 
(Inspectorate of Education, 2017; van den Broek, Nooij, van Essen, & Duysak, 
2017). Matching procedures for open admission programs often contain 
motivation questionnaires, tests, curriculum samples, motivation letters, and 
interviews, in any possible combination (Warps, Nooij, Muskens, Kurver, & van den 
Broek, 2017). These procedures often lack transparency and empirical evidence of 
relationships with academic achievement. The general question underlying the 
research presented in this thesis was: How should we select students for selective 
programs given the current practical and legal constraints in the Netherlands? 

Throughout this thesis, the main focus is on admission to selective undergraduate 
programs at research universities, and most studies discuss research conducted 
among applicants to an undergraduate psychology program. 

1.2 Selective Admission 
When I started this research project, I was under the impression that, after 
decades of debate, some consensus had been reached about how to conduct college 
admission in the Netherlands. This impression soon appeared to be a false one. In 
almost every conversation I had about college admissions in the past years, there 
was discussion about selection on the basis of specific assessments vs. admission 
on the basis of lottery. Given the Dutch history of lottery admission, this discussion 
is especially relevant in the Netherlands, but it is also a topic in other countries 
(e.g., Zwick, 2017, pp. 162-172). Often, arguments in favor of either approach were 

of an ethical or of a utilitarian nature. The ethical discussion usually focused on 
what is “fair”. Should we give students with a certain minimum level of educational 
achievement a chance of admission to the program of their choice in a (weighted) 
lottery procedure (an egalitarian argument)? Or, should we give the highly 
desirable slots in selective higher education programs to those students who are 
most likely to perform well in their studies, and perhaps even in their future jobs 
(a meritocratic argument, see Meijler & Vreeken, 1975; Zwick, 2007)? This is a 
difficult question to answer empirically. Stone (2008a, 2008b) provided an 
interesting philosophical discussion on this topic, and stated that lotteries are 
justified when there are no arguments to allocate a scarce good to one person over 
the other. Empirical research, however, can provide an answer to the question of 
whether we have arguments (see Grofman & Merrill, 2004; Zwick, 2007, 2017). 

Utilitarian arguments can also be used to decide between a lottery system or 
admission through assessment. The main aim of implementing selective admission 
through assessment was ‘getting the right students at the right place’, which was 
assumed to lead to lower dropout rates, faster time to completion, and better 
academic performance, which would save money and resources (Korthals, 2007). 
Others have argued, however, that given the often far from perfect validity of 
admission procedures, the effects of admission through assessment would most 
likely be small. In addition, admission procedures also cost time and resources 
(Drenth, 1995; van der Maas & Visser, 2017). The main question from this 
utilitarian perspective is: Is it worth the trouble? 

1.2.1 Effective Admission Procedures 
A selection procedure is effective when it meets its aim (Zwick, 2017, p. 23). 
Throughout this thesis, I assume that admission procedures are aimed at admitting 
the best applicants to an academic program. The definition of ‘best applicants’ may 
range from students who obtain the best academic results, those who will perform 
well in their future jobs, or even those who will develop into successful and active 
citizens (e.g., Stemler, 2012; Sternberg, 2010). In this thesis, the best applicants are 
defined as those who obtain the best academic results. One reason is that most 
academic programs, which are the focus in this thesis, do not educate students for 
a specific future profession, which makes it difficult to align admission criteria with 
future job performance requirements. 

So, I consider academic achievement as the most important outcome measure. 
Academic achievement has multiple aspects and is mostly operationalized as grade 
point average (GPA). In this thesis I also consider retention (i.e., not dropping out) 
and study progress (the number of credit points obtained in a certain time period, 
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as well as degree attainment) as indicators of academic achievement. These other 
indicators are arguably more relevant than grades for students, universities, and 
society, but understudied and more difficult to predict. 

There are several important considerations to take into account when assessing 
the effectiveness of admission procedures. First, given our definition of ‘best 
applicants’, an admission procedure is effective when it shows good predictive 
validity for academic achievement. Predictive validity for academic achievement 
has been investigated for many constructs and instruments. A brief overview is 
provided in paragraph 1.3. 

Second, admission procedures should be fair. That is, they should not lead to 
biased decisions against gender, ethnicity, or socio-economic status (SES). In the 
selection literature, such biases are often referred to as differential prediction. 
Differences in scores or ratings for different groups may lead to what is called 
“adverse impact”, but adverse impact does not necessarily indicate bias (e.g., 
American Educational Research Association, American Psychological Association, 
& National Council on Measurement in Education, 2014). Differential prediction 
studies have almost exclusively focused on tests of general cognitive skills such as 
the SAT and the ACT, and to a lesser extent, to high school grades. Results showed 
that, in general, the performance of females is slightly underpredicted, and that the 
performance of ethnic minorities is slightly overpredicted (Fischer, Schult, & Hell, 
2013; Keiser, Sackett, Kuncel, & Brothen, 2016; Sackett, Borneman, & Connelly, 
2008). 

Third, admission decisions may have a large impact on a person’s future life and 
career. Therefore, stakeholders should also perceive admission procedures as fair. 
The societal impact of admission practices is exemplified by the ongoing public 
debate in the international (e.g., Bruni, 2016; Dynarski, 2017; Schwartz, 2015) and 
Dutch (e.g., de Ridder, 2017; Merckelbach, 2015; Truijens, 2014; van der Maas & 
Visser, 2017) media. The most important stakeholders that are directly affected by 
admission decisions are the applicants. However, there is very little information 
about applicants’ perceptions in the context of admission to higher education. 

1.3 Predictors of Academic Achievement 
There is a large body of literature about predicting academic achievement, with 
and without explicit reference to admission testing. Below I provide a brief 
overview. 

 

1.3.1 Cognitive abilities and skills 
Scores on intelligence tests show a moderate2 relationship with academic 
achievement in higher education (Kuncel, Helzett, & Ones, 2004; Richardson, 
Abrahams, & Bond, 2012). However, intelligence tests are rarely used in college 
admission procedures. Instead, general cognitive assessments designed to 
measure scholastic aptitude or college readiness (e.g., Camara, 2013) are used, 
mostly in countries with little stratification in secondary education. Examples are 
the SAT and the ACT in the USA, the SweSAT in Sweden, and the Gaokao in China. 
The predictive validity estimates of these tests are high, ranging between r = .40 
and r = .60 (Richardson et al., 2012; Sackett, Kuncel, Arneson, Cooper, & Waters, 
2009; Shen et al., 2012). 

Tests of domain-specific skills and knowledge tests are good predictors of 
academic achievement and often predict academic achievement somewhat better 
than tests of general cognitive skills (Geiser & Studely, 2002; Kuncel & Hezlett, 
2007; Kuncel, Hezlett, & Ones, 2001), especially when the tested skills and 
knowledge are matched to those needed in the discipline of study (Kunina, 
Wilhelm, Formazin, Jonkmann, & Schroeders, 2007; Sackett, Walmsley, Koch, 
Beatty, & Kuncel, 2016). Such tests can be very useful in admission to programs in 
specific disciplines, as is the case in admission to undergraduate studies in the 
Netherlands and most other European countries.  

1.3.2 Noncognitive characteristics 
“Noncognitive characteristics” is a commonly used generic term to indicate traits 
and skills such as personality traits, motivation, goal-setting, self-efficacy, study 
skills and study habits, and behavioral tendencies. These characteristics are also 
referred to as nonacademic skills or intra- and interpersonal skills. Although the 
distinction between cognitive- and noncognitive skills may incorrectly imply that 
such characteristics are independent of each other (e.g., Borghans, Golsteyn, 
Heckman, & Humphries, 2011; von Stumm & Ackerman, 2013), I use these terms in 
this thesis for simplicity. Dozens of such predominantly intrapersonal skills have 
been studied in relation to academic achievement. In a comprehensive meta-
analytic study on the relationship between noncognitive variables and college GPA, 
Richardson et al. (2012) found large predictive validities for performance self-
efficacy and grade goal, and moderate predictive validities for conscientiousness, 
academic self-efficacy, effort regulation, procrastination, and strategic studying. In 
addition, noncognitive characteristics also often show incremental validity over 

                                                           
2 Throughout this thesis, Cohen’s (1988) guidelines are used for interpreting effect sizes unless stated 
otherwise. 
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as well as degree attainment) as indicators of academic achievement. These other 
indicators are arguably more relevant than grades for students, universities, and 
society, but understudied and more difficult to predict. 
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about applicants’ perceptions in the context of admission to higher education. 

1.3 Predictors of Academic Achievement 
There is a large body of literature about predicting academic achievement, with 
and without explicit reference to admission testing. Below I provide a brief 
overview. 
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the SAT and the ACT in the USA, the SweSAT in Sweden, and the Gaokao in China. 
The predictive validity estimates of these tests are high, ranging between r = .40 
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cognitive skills, and may reduce adverse impact and differential prediction (Credé 
& Kuncel, 2008; Keiser et al., 2016; Richardson et al., 2012; Robbins et al., 2004), 
which makes it attractive to include them in admission procedures. As a result, 
they have been labeled ‘the next frontier’ in college admissions (Hoover, 2013). 

Another term for these characteristics is – nomen est omen - ‘hard to measure 
traits’ (Kyllonen & Bertling, 2017) because they are usually measured through self-
report questionnaires that are susceptible to self-presentation and faking 
(Birkeland, Manson, Kisamore, Brannick, & Smith, 2006; Griffin & Wilson, 2012). 
Interesting is that most studies that advocate the usefulness of noncognitive 
characteristics were conducted in low-stakes contexts, which are less likely to 
evoke such distortions. A question that has been heavily debated (Morgeson, et al., 
2007a, 2007b; Ones, Dilchert, Viswesvaran, & Judge, 2007) is whether results 
obtained in such low-stakes contexts generalize to high-stakes contexts such as 
college admission. To reduce faking, the use of the forced-choice item format is 
becoming more popular (e.g., Christiansen, Burns, & Montgomery, 2005; Kyllonen, 
2017). However, forced-choice instruments are complicated to construct and few 
high-stakes studies have been conducted with them thus far. 

1.3.3 Signs and Samples 
Most predictors discussed above can be defined as constructs, or signs, that are 
theoretically related to academic achievement. Another type of predictor is a 
sample of relevant performance or behavior, based on the theory of behavioral 
consistency. According to this theory, past behavior is the best predictor for future 
behavior (Wernimont & Campbell, 1968). The samples approach originates from 
personnel selection and has not often been explicitly linked to educational testing. 
However, some predictors commonly used or recently introduced in admission 
procedures can be defined as sample based, varying in their degree of fidelity (e.g., 
Lievens & Coetsier, 2002; Lievens & De Soete, 2012; Patterson et al., 2012).  

Previous educational achievement 
Previous educational achievement, usually operationalized as high school GPA in 
undergraduate admissions, is known as the best predictor for future academic 
performance (Robbins et al., 2004; Westrick, Le, Robbins, Radunzel, & Schmidt, 
2015; Zwick, 2017). According to the most recent meta-analytic findings, high 
school GPA correlates r = .58 with college GPA, but shows a smaller relationship  
(r = .17) with college retention (Westrick et al., 2015). This high validity is not 
surprising, given that high school GPA contains information on educational 
performance over a substantial period of time. It is a multifaceted compound 
measure that is saturated with cognitive abilities, personality traits, and study 

skills (e.g., Borghans, Golsteyn, Heckman, & Humphries, 2016; Deary, Strand, 
Smith, & Fernandes, 2007). 

Curriculum sampling 
Curriculum-sampling tests (de Visser et al., 2017) or trial-studying tests are 
gaining popularity in European admission procedures, with examples in Belgium, 
Austria, Finland, and the Netherlands. They are applied to select applicants in 
disciplines such as medicine (de Visser, et al., 2017; Lievens & Coetsier, 2002; 
Reibnegger et al., 2010), psychology (Visser, van der Maas, Engels-Freeke, & Vorst, 
2012), teacher education (Valli & Johnson, 2007), economics and business (Booij & 
van Klaveren, 2017), and computer science (Vihavainen, Luukkainen, & Kurhila, 
2013). These tests follow a rationale analogous to the well-known work-sample 
approach used in personnel selection (e.g., Callinan & Robertson, 2000) and can be 
defined as high-fidelity simulations. In curriculum samples, applicants perform 
tasks that are similar to the tasks in their future study program. For undergraduate 
admission this usually takes the form of studying domain-specific material and 
taking an exam, but this approach can also be used to assess practical skills (Valli & 
Johnson, 2007; Vihavainen et al., 2014). Results based on comparative studies 
showed promising results (e.g., Booij & van Klaveren, 2017; de Visser et al., 2017; 
Visser et al., 2012). However, few studies examining the validity of curriculum-
sampling tests have been conducted.  

Samples and noncognitive skills 
Other sample-based measures that are predominantly, but not exclusively, 
designed to measure noncognitive skills in admission procedures are biodata 
scales (Oswald, Schmitt, Kim, Ramsay, & Gillespie, 2004), situational judgment 
tests (SJT’s; de Leng et al., 2016; Lievens, 2013; Oswald et al., 2004; Patterson et al., 
2012), and multiple mini interviews (MMI; Pau et al., 2013; Reiter, Eva, Rosenfeld, 
& Norman, 2007). The purpose of such measures in admission procedures often 
exceeds predicting academic achievement, but is also aimed at predicting future 
job performance (Shultz & Zedeck, 2012), or broader skills like leadership, 
citizenship, or ethical behavior (Oswald et al., 2004; Stemler, 2012). Such measures 
are commonly used and developed for admission to medical education, and show 
some promising predictive validity results. However, SJTs and biodata scales have 
not been frequently studied in actual high-stakes admission procedures and have 
been shown to be susceptible to faking and coaching (Ramsay et al., 2006). Studies 
conducted in high-stakes admission procedures with SJTs showed small to 
moderate predictive validity and small incremental validity over cognitive 
admission criteria (Lievens, 2013; Lievens & Sackett, 2012). MMIs, which are 
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theoretically related to academic achievement. Another type of predictor is a 
sample of relevant performance or behavior, based on the theory of behavioral 
consistency. According to this theory, past behavior is the best predictor for future 
behavior (Wernimont & Campbell, 1968). The samples approach originates from 
personnel selection and has not often been explicitly linked to educational testing. 
However, some predictors commonly used or recently introduced in admission 
procedures can be defined as sample based, varying in their degree of fidelity (e.g., 
Lievens & Coetsier, 2002; Lievens & De Soete, 2012; Patterson et al., 2012).  

Previous educational achievement 
Previous educational achievement, usually operationalized as high school GPA in 
undergraduate admissions, is known as the best predictor for future academic 
performance (Robbins et al., 2004; Westrick, Le, Robbins, Radunzel, & Schmidt, 
2015; Zwick, 2017). According to the most recent meta-analytic findings, high 
school GPA correlates r = .58 with college GPA, but shows a smaller relationship  
(r = .17) with college retention (Westrick et al., 2015). This high validity is not 
surprising, given that high school GPA contains information on educational 
performance over a substantial period of time. It is a multifaceted compound 
measure that is saturated with cognitive abilities, personality traits, and study 

skills (e.g., Borghans, Golsteyn, Heckman, & Humphries, 2016; Deary, Strand, 
Smith, & Fernandes, 2007). 
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Curriculum-sampling tests (de Visser et al., 2017) or trial-studying tests are 
gaining popularity in European admission procedures, with examples in Belgium, 
Austria, Finland, and the Netherlands. They are applied to select applicants in 
disciplines such as medicine (de Visser, et al., 2017; Lievens & Coetsier, 2002; 
Reibnegger et al., 2010), psychology (Visser, van der Maas, Engels-Freeke, & Vorst, 
2012), teacher education (Valli & Johnson, 2007), economics and business (Booij & 
van Klaveren, 2017), and computer science (Vihavainen, Luukkainen, & Kurhila, 
2013). These tests follow a rationale analogous to the well-known work-sample 
approach used in personnel selection (e.g., Callinan & Robertson, 2000) and can be 
defined as high-fidelity simulations. In curriculum samples, applicants perform 
tasks that are similar to the tasks in their future study program. For undergraduate 
admission this usually takes the form of studying domain-specific material and 
taking an exam, but this approach can also be used to assess practical skills (Valli & 
Johnson, 2007; Vihavainen et al., 2014). Results based on comparative studies 
showed promising results (e.g., Booij & van Klaveren, 2017; de Visser et al., 2017; 
Visser et al., 2012). However, few studies examining the validity of curriculum-
sampling tests have been conducted.  

Samples and noncognitive skills 
Other sample-based measures that are predominantly, but not exclusively, 
designed to measure noncognitive skills in admission procedures are biodata 
scales (Oswald, Schmitt, Kim, Ramsay, & Gillespie, 2004), situational judgment 
tests (SJT’s; de Leng et al., 2016; Lievens, 2013; Oswald et al., 2004; Patterson et al., 
2012), and multiple mini interviews (MMI; Pau et al., 2013; Reiter, Eva, Rosenfeld, 
& Norman, 2007). The purpose of such measures in admission procedures often 
exceeds predicting academic achievement, but is also aimed at predicting future 
job performance (Shultz & Zedeck, 2012), or broader skills like leadership, 
citizenship, or ethical behavior (Oswald et al., 2004; Stemler, 2012). Such measures 
are commonly used and developed for admission to medical education, and show 
some promising predictive validity results. However, SJTs and biodata scales have 
not been frequently studied in actual high-stakes admission procedures and have 
been shown to be susceptible to faking and coaching (Ramsay et al., 2006). Studies 
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popular in admissions to medical school, tend to show moderate predictive validity 
for clinical performance when administered in high-stakes settings.  

Other methods such as admission interviews, motivation letters, personal 
statements, and letters of recommendation will not be discussed further in this 
thesis due to their, in general, low validity3 (Dana, Dawes, & Peterson, 2013; Goho 
& Blackman, 2006; Murphy, Klieger, Borneman, & Kuncel, 2009; Patterson et al., 
2016), labor-intensive nature, susceptibility to cheating and faking, and often 
unstandardized format. 

1.4 Aims and overview of the present thesis 
Given the practical constraints of the Dutch education system, it is unclear from the 
overview provided above which predictors can be used best in selective admission 
in Dutch higher education. However, it does provide some directions for further 
study that are relevant for admission procedures in the Netherlands and for 
admission procedures in general. This thesis consists of a number of studies that 
may contribute to effective admission policies and procedures, and to a better 
understanding of predicting academic performance within the context of college 
admissions. Because the chapters were written as separate papers, there is some 
overlap between in the content of the chapters. 

The first part of this thesis consists of five empirical studies. There is a lack of 
knowledge about the validity of the increasingly popular curriculum-sampling 
approach. Therefore, the validity of curriculum-sampling tests is investigated in 
chapters 2 and 3. In chapter 4, the fairness of curriculum-sampling tests in terms of 
differential prediction for male and female applicants is examined using a 
frequentist and a Bayesian approach. Another shortcoming in the literature is the 
knowledge about the validity of self-report measures used to assess noncognitive 
characteristics in high-stakes contexts, specifically the effect of self-presentation 
behavior on their predictive validity. This is investigated in chapter 5. In chapter 6, 
a study on applicant perceptions to several frequently used admission methods is 
described. Applicant perceptions is a popular topic in the personnel selection 
literature, but has not received much attention in educational admission research. 

The second part of this thesis consists of three theoretical chapters. The utility of 
admission instruments and procedures depends strongly on their predictive 
validity and incremental validity, but is also dependent on context factors (Taylor 
& Russel, 1939). In chapter 7, several utility models and empirical examples are 
                                                           
3 Recently, Kuncel, Kochevar, and Ones (2014), however, showed that letters of recommendation may 
have some value.  

described, and the utility of selective admission in Dutch higher education is 
discussed. In Chapter 8, the utility of noncognitive assessments in addition to 
cognitive assessment in admission to medical school is examined. A contribution to 
the debate on the appropriate predictor and outcome measures in selective 
admission and the current state of affairs in meeting popular aims is provided in 
chapter 9. The chapter consists of a paper, a commentary written in response 
(Stemler, 2017), and a reply. Finally, an overall discussion is provided in chapter 
10. 
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Chapter 2
Predicting performance in 
higher education using 
content-matched predictors

A version of this chapter was published as:
Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2016). 
Predicting performance in higher education using 
proximal predictors. PLoS ONE, 11(4): e0153663. 
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Abstract 
We studied the validity of two methods for predicting academic achievement and 
student-program fit that were matched to the study content. Applicants to an 
undergraduate psychology program participated in a selection procedure 
consisting of a curriculum-sampling test based on a performance-sampling 
approach, and specific skills tests in English and math. Test scores were used to 
predict academic performance and progress after the first year, performance in 
specific course types, enrollment, and dropout after the first year. All tests showed 
positive significant correlations with the criteria. The curriculum-sampling test 
was consistently the best predictor in the admission procedure. We found no 
significant differences between the predictive validity of the curriculum-sampling 
test and prior educational performance, and substantial shared explained variance 
between the two predictors. Only applicants with lower curriculum-sampling test 
scores were significantly less likely to enroll in the program. In conclusion, the 
curriculum-sampling test yielded predictive validities similar to that of prior 
educational performance and possibly enabled self-selection. In admissions aimed 
at student-program fit, or in admissions in which past educational performance is 
difficult to use, a curriculum-sampling test may be a good instrument to predict 
academic achievement. 
  

2.1 Introduction 
There is an increasing interest in the content validity of instruments used for 
prediction and selection in higher education (e.g., Schmitt, 2012). Especially in 
many European countries where students apply to a specific study program rather 
than to a college, there is a trend towards selecting students based on admission 
tests that show correspondence to the program content. This trend is opposed to 
selecting students on the basis of more general admission criteria such as scores 
on general cognitive tests, personality questionnaires, or prior educational 
performance.  

Content-matched predictors for academic success consist of tasks that require 
similar skills for success as the criterion measures. Content-matched tests have 
been extensively studied in predicting job performance and were found to be 
among the most valid predictors (Ployhart, Schneider, & Schmitt, 2006). Examples 
are job-knowledge tests, assessment centers, and work samples. In their meta-
analysis, Schmidt and Hunter (1998) found that work sample tests were among the 
most valid test for predicting future job performance. However, despite the good 
results obtained in predicting job performance and the current use of such 
methods to select students for higher education in, for example, the Netherlands 
(Visser, van der Maas, Engels-Freeke, & Vorst, 2012) and Finland (Häkkinen, 2004) 
they have hardly been studied empirically within the context of higher education. 

The aim of this study was to fill this gap in the literature and to investigate the 
predictive validity of content-matched tests for predicting academic achievement 
and student-program fit in an actual academic selection context. Most studies that 
investigate new methods to predict academic achievement use data collected in 
low-stakes conditions (e.g., Schmitt, 2012; Shultz & Zedeck, 2012). We investigated 
the predictive validity of a curriculum-sampling test, based on a performance-
sampling approach analogous to work samples, and two specific skills tests for 
predicting academic achievement in high-stakes selection procedure for a 
psychology program. Doing so, we provide empirical evidence that is badly needed 
to justify the use of these selection methods in institutes of higher education. The 
curriculum-sampling test was designed to mimic a representative course in the 
program and the specific skills tests were designed to measure skills that were 
relevant for successful performance in specific courses. 

2.1.1 Content-matched Predictors for Academic Achievement 
Specific skills tests 
A limited amount of studies have been conducted in which the predictive validity 
of specific skills tests was investigated for predicting academic outcomes. Most 
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curriculum-sampling test was designed to mimic a representative course in the 
program and the specific skills tests were designed to measure skills that were 
relevant for successful performance in specific courses. 

2.1.1 Content-matched Predictors for Academic Achievement 
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of specific skills tests was investigated for predicting academic outcomes. Most 
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studies were conducted in the context of predicting graduate school performance. 
Kuncel, Hezlett, and Ones (2001) performed a meta-analysis across multiple 
disciplines and found that the specific subject tests of the Graduate Record 
Examinations were the best predictors for graduate school GPA in a study that also 
included verbal, quantitative and analytic ability, and undergraduate GPA. 
Furthermore, the specific subject tests alone predicted academic outcomes almost 
as well as composite scores of several general and subject-specific predictors. 
Kuncel, Hezlett, and Ones (2001) explained these results through the similarity of 
the subject tests with the criteria used. Additionally, Kuncel and Hezlett (2007) 
reviewed several studies and meta-analyses in predicting graduate school success 
and concluded that the strongest predictors were tests that were specifically 
linked to the discipline of interest.  

Work sample tests 
In behavioral prediction, a distinction can be made between signs and samples as 
predictors of future behavior. Sign-based tests measure a theoretical construct 
(e.g., intelligence, personality) that is conceptually related to the criterion. Sample-
based tests aim to sample behavior or performance that is representative for the 
criterion of interest, based on the notion that current behavior is a good predictor 
for future behavior (Wernimont & Campbell, 1968). Tests for predicting 
educational performance have been mostly sign-based, measuring constructs such 
as cognitive abilities (Eva, 2003; Lievens & Coetsier, 2002). However, Wernimont 
and Campbell (1998) discussed that using behavior- or performance sampling in 
prediction resulted in greater predictive validity than using signs of behavior. Also, 
Asher and Sciarrino (1974) stated that the more a predictor and a criterion are 
alike, the higher the correlation is expected to be; “Information with the highest 
validity seems to have a point-to-point correspondence with the criterion”  
(p. 519).  

Work sample tests are “high-fidelity assessment techniques that present 
conditions that are highly similar to essential challenges and situations on an 
actual job” (Thornton & Kedharnath, 2003, p. 533) and meet the criteria of 
performance sampling and point-to-point correspondence. As discussed above, 
Schmidt and Hunter (1998) also found in their meta-analysis that work sample 
tests were the best predictors of job performance. Callinan and Robertson (2000) 
suggested that work samples perform well in predicting future performance 
because they measure a complex combination of individual abilities and skills that 
yield a higher validity than when these abilities and skills are measured separately. 
They also suggested that work samples contain a motivational component that is 
related to future performance. Some studies also suggested that work samples 

could enhance self-selection of applicants, both with respect to interests and 
abilities (Breaugh, 2008; Downs, Farr, & Colbeck, 1978), and could therefore 
potentially reduce turnover. These characteristics also make the work sample 
approach appealing to use in admission to higher education. Curriculum-sampling 
tests are based on the work sample approach applied in the context of higher 
education. 

Curriculum-sampling tests 
Curriculum-sampling tests are performance samples that are constructed as 
simulations of academic programs or representative parts of academic programs. 
We are aware of two studies that used curriculum-sampling tests to predict 
performance in higher education (Lievens & Coetsier, 2002; Visser et al., 2012). 
Besides these two studies, there are a few studies about admission procedures for 
medical school that included similar methods (Schripsema, van Trigt, Borleffs, & 
Cohen-Schotanus, 2014; Urlings-Strop, Stegers-Jager, Stijnen, & Themmen, 2013), 
but they did not report validity coefficients for separate sections of the procedure, 
so we do not discuss them here. 

Lievens and Coetsier (2002) studied a cohort of medical students and dentistry 
students who participated in an admission exam consisting of several cognitive 
tests, two curriculum-sampling tests, and two situational judgment tests. They 
found that a cognitive reasoning test showed the largest relationship with first 
year mean grade, followed by the curriculum-sampling tests, with medium-sized 
relationships. However, the reliabilities of the curriculum-sampling tests were low, 
which likely had a negative influence on the estimated correlation coefficients. 
Visser, van der Maas, Engels-Freeke, and Vorst (2012) studied a curriculum-
sampling test administered to select applicants for an undergraduate psychology 
program. The curriculum-sampling test mimicked the first course in the program 
because results showed that the first grade obtained in higher education was a 
very good predictor for later academic performance (Busato, Prins, Elshout, & 
Hamaker, 2000). Applicants who were rejected based on the test or had not 
participated in the selection procedure could still get admitted through a lottery 
procedure. Visser et al. (2012) found that applicants admitted on the basis of the 
curriculum-sampling test dropped out less often, earned higher grades, and 
obtained more course credit in the first year than applicants who were rejected by 
the test. 

2.1.2 Educational Context 
Content-matched methods are particularly suitable when students apply directly 
to a program in a specific discipline, such as professional schools and graduate 
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related to future performance. Some studies also suggested that work samples 

could enhance self-selection of applicants, both with respect to interests and 
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but they did not report validity coefficients for separate sections of the procedure, 
so we do not discuss them here. 

Lievens and Coetsier (2002) studied a cohort of medical students and dentistry 
students who participated in an admission exam consisting of several cognitive 
tests, two curriculum-sampling tests, and two situational judgment tests. They 
found that a cognitive reasoning test showed the largest relationship with first 
year mean grade, followed by the curriculum-sampling tests, with medium-sized 
relationships. However, the reliabilities of the curriculum-sampling tests were low, 
which likely had a negative influence on the estimated correlation coefficients. 
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sampling test administered to select applicants for an undergraduate psychology 
program. The curriculum-sampling test mimicked the first course in the program 
because results showed that the first grade obtained in higher education was a 
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schools in the USA (like medical school or law school), and undergraduate 
programs and master programs in Europe. There are a number of reasons why 
especially the European higher education system is suitable for using content-
matched methods for selecting students. First, students often choose a specific 
program in which they major before starting undergraduate education, and they 
often apply directly to the educational program (e.g., medicine, psychology, or 
law). Second, many European countries have a certain degree of stratification in 
secondary education, with the best performing students attending the highest level 
of education. Only students that finished the appropriate secondary education 
program are eligible to apply to a university. In addition, graduation often depends 
on nationally or centrally organized final exams based on a national curriculum. 
Thus, there is a well-controlled central system and there is severe pre-selection on 
learning abilities for admission to higher education. This limits the utility of 
traditional predictors that measure general cognitive skills. Therefore, general 
cognitive tests are not often used. Finally, there is an increasing amount of 
international applicants (e.g., Schwager, Hülsheger, Bridgeman, & Lang, 2015), 
which makes it difficult to use previous educational performance as a selection 
criterion in practice. 

2.1.3 Aims of the Present Study 
The aim of the present study was to investigate the use of specific skills tests and 
the curriculum-sampling test to predict performance in higher education and 
student-program fit. The curriculum-sampling test was constructed to mimic the 
first courses in the program, so that the test had a high similarity to tasks that 
students are expected to perform. The specific skills tests were not designed to 
mimic the program, but covered specific subjects that were considered important 
for successful performance in specific courses. The tests were administered in an 
actual admission procedure. We examined the predictive validity of these tests for 
first year academic achievement and performance in types of specific course. In 
addition, we compared the predictive validity of these tests to that of prior 
educational performance, one of the best general predictors for academic 
achievement in higher education (e.g., Atkinson & Geiser, 2009; Peers & Johnston, 
1994; Westrick, Le, Robbins, Radunzel, & Schmidt, 2015). Furthermore, we 
explored the relationship between admission test scores and enrollment decisions 
to explore the presence of a self-selection effect. 

2.2 Method 
2.2.1 Participants 
The sample consisted of 851 applicants for an undergraduate psychology program 
in the academic year 2013-2014 at a Dutch university. All applicants participated 

in the selection procedure containing two specific skills tests and a curriculum-
sampling test. Of all applicants, 652 started the psychology program and 199 did 
not. The selection committee eventually rejected none of the applicants because 
the number of enrollments did not exceed the number of available places. Note 
that the students did not know this beforehand and thus the selection was 
perceived as high stakes and the applicants were likely to be very motivated to 
perform well. Sixty-nine percent of the applicants were female and the mean age 
was 20 for the entire applicant group (SD = 2.3) and also 20 (SD = 2.0) for the 
group that enrolled in the program. The students followed their courses in English 
or in Dutch, with similar content. The English program consisted of mainly 
international students. Fifty-seven percent of the applicants followed the English 
program. Forty-three percent of all applicants were Dutch, 43 percent were 
German, 10 percent had another European nationality, and four percent had a non-
European nationality. 

2.2.2 Materials and Procedure 
Curriculum-sampling test 
The curriculum-sampling test was designed to simulate a representative course in 
the first year. The psychology program requires a substantial amount of self-study 
and the students’ main tasks are studying books and syllabi, and attending 
lectures. However, attending the lectures is not mandatory. At the end of most 
courses, a multiple-choice exam is administered. To trigger future student-
behavior, the curriculum-sampling test mimicked the first course in the program: 
Introduction to Psychology. This course covered general psychological principles 
and theories. The applicants received two chapters from the book used in this 
course and were instructed to study them. One chapter was about research 
methodology, an important topic in this program, and one chapter was about more 
general psychological theories. The test consisted of 40 multiple-choice items and 
was constructed by a faculty-member who teaches first-year courses. 

Skills tests 
The applicants also completed specific skills tests in English reading 
comprehension and mathematics. English reading comprehension was included 
because most study material is in English, even in the Dutch program. The test 
consisted of 20 items and was constructed by a faculty member who is a 
professional translator. The items consisted of fill-in-the gap exercises and 
questions about the meaning of texts. Mathematical skills were tested because the 
psychology curriculum includes a number of courses in statistics. The math skills 
included in the test were selected for their relevance to the statistics courses in the 
program. The test consisted of 30 items and was constructed by a faculty member 
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who teaches first-year statistics courses. The applicants did not receive specific 
material to prepare for the skills tests, but useful webpages and example items 
were provided for the math test.  

Selection procedure 
After applying to the program, all applicants were invited to visit the university to 
take the admission tests. Each test had to be completed within 45 minutes with 15-
minute breaks in between the tests. Proctors were present to prevent cheating. 
Applicants who had a valid reason for not being able to attend (living or working 
outside of Europe) could complete the admission tests online. Thirteen percent of 
the applicants used this option (10% of the enrolled students). Each test score was 
the sum of the number of items answered correctly. All applicants received 
feedback after a few weeks, including their scores on each test and a rank based on 
a composite score of the individual test scores. Students that held the lowest 165 
ranks were contacted by phone and encouraged to rethink their enrollment, but 
this advice was not binding.  

High school grades 
In addition, high school grades were collected through the university 
administration for research purposes. High school grades were only available for 
students who completed the highest level of Dutch secondary education (vwo). 
Table 2.1 shows the sample sizes for each variable and for each combination of 
variables. The grades were self-reported but verified by the central education 
administration. Grades were on a scale of one to ten with ten being the highest 
score. We calculated high school GPA (HSGPA) using the grades on all courses 
taken by a student, except courses that only provided a pass/fail result. The grade 
on a national final exam made up 50% of most final grades, the other 50% of the 
final grade was accounted for by exams administered by the schools in the last 
three years of secondary education. 

Academic achievement 
Three measures of first-year academic achievement were used: the first year mean 
grade for academic performance (FYGPA), the number of obtained credits (FYECT) 
for academic progress, and dropout. Academic achievement data were collected 
through the university administration after one academic year. Grades were on a 
scale of one to ten, with ten being the highest grade and a 6 or higher representing 
a pass. FYGPA was computed for each student, using the highest grade for each 
course after two exam opportunities (exam and resit) had taken place. One course 
resulted in a pass/fail decision and was not taken into account. The FYGPA 
consisted of 10 exam results when a student participated in all courses. Some 

students did start the program but did not participate in any exams. The resulting 
sample size for FYGPA and combinations with other variables are shown in Table 
2.1. Credit was granted after a course was passed and for most courses students 
earned five credit points, with a maximum of 60 credits in the first year, resulting 
in the first-year degree. Dropout records were also obtained from the 
administration.  

Since the specific skills tests were designed to predict performance for certain 
types of courses, we also computed a composite mean grade for statistics courses 
(SGPA) and theoretical courses (TGPA). The SGPA is the mean of the final grade for 
two statistics courses and the TGPA is the mean final grade for seven courses that 
were concerned with psychological theory and required studying literature and 
completing an exam. Sample sizes for the number of students are also shown in 
Table 2.1. Because we only used data available at the university, there were no 
manipulations in this study, and no identifiable information was presented, 
informed consent was not obtained. This study was approved by and in accordance 
with the rules of the Ethical Committee Psychology from the University of 
Groningen. 

 
Table 2.1 
Sample sizes for each variable and combinations of variables in the study, for 
applicants who enrolled.  
Variable 1. 2. 3. 4. 5. 6. 
1. Admission tests 851      
2. HSGPA 203 203     
3. FC grade 626 198 626    
4. FYGPA 638 201 626 638   
5. FYECT 652 203 626 638 652  
6. Dropout 652 203 626 638 652 652 
7. SGPA 590      
8. TGPA 635      
Note. Sample sizes for each variable are on the diagonal. HSGPA = high school mean grade, FC grade = 
first course grade, FYGPA, first year mean grade, FYECT = number of credits obtained in the first year, 
SGPA = statistics courses mean grade, TGPA = theoretical courses mean grade. 

 
2.2.3 Procedure 
Correlations were computed between the test scores and the academic 
achievement measures. For significance tests we used α = .05. Before conducting 
the analyses, we conducted t-tests to check if there were test score differences 
between the applicants who took the tests online and those who took the tests 
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through the university administration after one academic year. Grades were on a 
scale of one to ten, with ten being the highest grade and a 6 or higher representing 
a pass. FYGPA was computed for each student, using the highest grade for each 
course after two exam opportunities (exam and resit) had taken place. One course 
resulted in a pass/fail decision and was not taken into account. The FYGPA 
consisted of 10 exam results when a student participated in all courses. Some 

students did start the program but did not participate in any exams. The resulting 
sample size for FYGPA and combinations with other variables are shown in Table 
2.1. Credit was granted after a course was passed and for most courses students 
earned five credit points, with a maximum of 60 credits in the first year, resulting 
in the first-year degree. Dropout records were also obtained from the 
administration.  

Since the specific skills tests were designed to predict performance for certain 
types of courses, we also computed a composite mean grade for statistics courses 
(SGPA) and theoretical courses (TGPA). The SGPA is the mean of the final grade for 
two statistics courses and the TGPA is the mean final grade for seven courses that 
were concerned with psychological theory and required studying literature and 
completing an exam. Sample sizes for the number of students are also shown in 
Table 2.1. Because we only used data available at the university, there were no 
manipulations in this study, and no identifiable information was presented, 
informed consent was not obtained. This study was approved by and in accordance 
with the rules of the Ethical Committee Psychology from the University of 
Groningen. 

 
Table 2.1 
Sample sizes for each variable and combinations of variables in the study, for 
applicants who enrolled.  
Variable 1. 2. 3. 4. 5. 6. 
1. Admission tests 851      
2. HSGPA 203 203     
3. FC grade 626 198 626    
4. FYGPA 638 201 626 638   
5. FYECT 652 203 626 638 652  
6. Dropout 652 203 626 638 652 652 
7. SGPA 590      
8. TGPA 635      
Note. Sample sizes for each variable are on the diagonal. HSGPA = high school mean grade, FC grade = 
first course grade, FYGPA, first year mean grade, FYECT = number of credits obtained in the first year, 
SGPA = statistics courses mean grade, TGPA = theoretical courses mean grade. 

 
2.2.3 Procedure 
Correlations were computed between the test scores and the academic 
achievement measures. For significance tests we used α = .05. Before conducting 
the analyses, we conducted t-tests to check if there were test score differences 
between the applicants who took the tests online and those who took the tests 
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proctored. We assumed that if the online applicants had cheated this would result 
in higher scores for these applicants as compared to those in the proctored group. 
For predictive validity we expected that scores on all tests would show significant 
positive relationships with all performance criteria, but that the curriculum-
sampling test would be the best predictor because it showed the most 
correspondence to the program. 

To assess the validity of the curriculum-sampling test, we assessed the 
relationships between the first course grade (Introduction to Psychology), the 
curriculum-sampling test, and academic achievement in the first year. For these 
analyses results from the first course were excluded from the FYGPA and the 
number of obtained credits. In addition, we assessed relationships between the 
test scores and performance in specific course types, that is, the mean grade on the 
statistics courses, and the mean grade on the theoretical courses. For this purpose, 
multiple regression analyses were conducted with the test scores as independent 
variables and achievement in the courses as dependent variables. Squared semi-
partial correlations were inspected to assess the unique contributions of the 
predictors. We expected that scores on the math test would be the strongest 
unique contributor to predicting the mean statistics grade, and that the 
curriculum-sampling test score would show the largest unique contribution to the 
mean theoretical grade, followed by the score on the English test. 

To assess if the curriculum-sampling test was a good alternative to using high 
school grades for applicants who completed Dutch secondary education, we 
compared the correlations of the curriculum-sampling test scores and academic 
achievement with the correlations between HSGPA and academic achievement, 
using Williams test for differences between two dependent correlations (Steiger, 
1980). We had no a priori expectation about the direction of these differences. In 
addition, we assessed the unique contributions of HSGPA and the curriculum-
sampling test score to predict academic achievement. For FYGPA and FYECT as 
dependent variables, multiple regression analyses were conducted with the 
curriculum-sampling test score and high school grades as predictors. Squared 
semi-partial correlations were inspected to assess the unique contributions of both 
predictors. For dropout, a logistic regression analysis was conducted with, again, 
the curriculum-sampling test scores and HSGPA as predictors. As a proxy to semi-
partial correlation in least-squared regression, pseudo-partial correlations, also 
known as Atkinson’s R, were computed and inspected (Hox, Moerbeek, & van der 
Schoot, 2010). While these coefficients cannot be directly compared to results 
obtained in least-squares regression, they do provide an indication of the 
contribution of each variable to the model.  

Finally, we investigated whether the admission tests may have resulted in self-
selection using logistic regression analyses with enrollment as the dependent 
variable and the test scores as independent variables, while controlling for 
receiving a phone call to encourage reconsidering enrollment. High school grades 
were not assessed for a self-selection effect, since they were not part of the 
admission procedure, the students received no feedback with respect to high 
school grades, and they were collected for research purposes only. 

2.3 Results 
2.3.1 Predictive Validity 
Before computing correlations between the test scores and academic achievement, 
t-tests were conducted to check for differences in tests completed online or 
proctored. The applicants in the online test group obtained a lower mean score 
than the applicants in the proctored group for the curriculum-sampling test and 
the English test and a higher mean score for the math test, but the latter difference 
was not significant (t (849) = 1.81, p = .07, Cohen’s d = 0.18). Based on these results 
there was no evidence that cheating seriously raised scores in the online group, 
and we merged the results for both groups together for all analyses. Descriptive 
statistics for the admission test scores, HSGPA, academic achievement, and the 
correlations between these variables are shown in Table 2.2. The reliability 
estimates of the admission tests were satisfactory and all admission tests showed 
significant correlations in the expected direction with all academic-performance 
criteria.  

The curriculum-sampling test was the best predictor for all performance measures 
and showed a large correlation with FYGPA (r = .49) and moderate correlations 
with for obtained credits and dropout (r = .39 and r = -.32). The math test and the 
English test showed moderate correlations with FYGPA (r = .29 and r = .25) and 
small correlations with obtained credits and dropout (r ranging between -.13 and 
.20). Note that, as intended, the first course Introduction to psychology was strongly 
positively related to the curriculum-sampling test (r = .56). Also, the grade in the 
first course was strongly related to all academic-performance criteria in the first 
year. 
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proctored. We assumed that if the online applicants had cheated this would result 
in higher scores for these applicants as compared to those in the proctored group. 
For predictive validity we expected that scores on all tests would show significant 
positive relationships with all performance criteria, but that the curriculum-
sampling test would be the best predictor because it showed the most 
correspondence to the program. 

To assess the validity of the curriculum-sampling test, we assessed the 
relationships between the first course grade (Introduction to Psychology), the 
curriculum-sampling test, and academic achievement in the first year. For these 
analyses results from the first course were excluded from the FYGPA and the 
number of obtained credits. In addition, we assessed relationships between the 
test scores and performance in specific course types, that is, the mean grade on the 
statistics courses, and the mean grade on the theoretical courses. For this purpose, 
multiple regression analyses were conducted with the test scores as independent 
variables and achievement in the courses as dependent variables. Squared semi-
partial correlations were inspected to assess the unique contributions of the 
predictors. We expected that scores on the math test would be the strongest 
unique contributor to predicting the mean statistics grade, and that the 
curriculum-sampling test score would show the largest unique contribution to the 
mean theoretical grade, followed by the score on the English test. 

To assess if the curriculum-sampling test was a good alternative to using high 
school grades for applicants who completed Dutch secondary education, we 
compared the correlations of the curriculum-sampling test scores and academic 
achievement with the correlations between HSGPA and academic achievement, 
using Williams test for differences between two dependent correlations (Steiger, 
1980). We had no a priori expectation about the direction of these differences. In 
addition, we assessed the unique contributions of HSGPA and the curriculum-
sampling test score to predict academic achievement. For FYGPA and FYECT as 
dependent variables, multiple regression analyses were conducted with the 
curriculum-sampling test score and high school grades as predictors. Squared 
semi-partial correlations were inspected to assess the unique contributions of both 
predictors. For dropout, a logistic regression analysis was conducted with, again, 
the curriculum-sampling test scores and HSGPA as predictors. As a proxy to semi-
partial correlation in least-squared regression, pseudo-partial correlations, also 
known as Atkinson’s R, were computed and inspected (Hox, Moerbeek, & van der 
Schoot, 2010). While these coefficients cannot be directly compared to results 
obtained in least-squares regression, they do provide an indication of the 
contribution of each variable to the model.  

Finally, we investigated whether the admission tests may have resulted in self-
selection using logistic regression analyses with enrollment as the dependent 
variable and the test scores as independent variables, while controlling for 
receiving a phone call to encourage reconsidering enrollment. High school grades 
were not assessed for a self-selection effect, since they were not part of the 
admission procedure, the students received no feedback with respect to high 
school grades, and they were collected for research purposes only. 

2.3 Results 
2.3.1 Predictive Validity 
Before computing correlations between the test scores and academic achievement, 
t-tests were conducted to check for differences in tests completed online or 
proctored. The applicants in the online test group obtained a lower mean score 
than the applicants in the proctored group for the curriculum-sampling test and 
the English test and a higher mean score for the math test, but the latter difference 
was not significant (t (849) = 1.81, p = .07, Cohen’s d = 0.18). Based on these results 
there was no evidence that cheating seriously raised scores in the online group, 
and we merged the results for both groups together for all analyses. Descriptive 
statistics for the admission test scores, HSGPA, academic achievement, and the 
correlations between these variables are shown in Table 2.2. The reliability 
estimates of the admission tests were satisfactory and all admission tests showed 
significant correlations in the expected direction with all academic-performance 
criteria.  

The curriculum-sampling test was the best predictor for all performance measures 
and showed a large correlation with FYGPA (r = .49) and moderate correlations 
with for obtained credits and dropout (r = .39 and r = -.32). The math test and the 
English test showed moderate correlations with FYGPA (r = .29 and r = .25) and 
small correlations with obtained credits and dropout (r ranging between -.13 and 
.20). Note that, as intended, the first course Introduction to psychology was strongly 
positively related to the curriculum-sampling test (r = .56). Also, the grade in the 
first course was strongly related to all academic-performance criteria in the first 
year. 
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2.3.2 Predictive Validity for Specific Course Performance 
Results of multiple regression analyses with the scores on the admission tests as 
independent variables and mean grades for statistics courses and theoretical 
courses as the dependent variables are shown in Table 2.3. The correlation 
between the mean grade on the statistics courses and the mean grade on the 
theoretical courses was r = .67, 95% CI [.62, .71], showing that they are strongly 
related but can be distinguished. Zero-order correlations between the admission 
test scores and specific course performance were all positive and statistically 
significant. For both specific course types, scores on the English test did not 
significantly contribute to the explained variance of the model when the 
curriculum sample scores and the math scores were included.  

 
Table 2.3 
Multiple regression results predicting specific course performance with the admission 
test scores 
Predictor SGPA TGPA 

β r sr2 β r sr2 

Curriculum-sampling score .29* .34* .07* .45* .51* .16* 

Math score .27* .34* .07* .10* .25* .01* 

English score -.07 .11* < .01 .06 .27* < .01 

F 44.22*   78.31*   

R2 .19   .27   

* p < .05 

 
The curriculum-sampling test scores and the math scores predicted the mean 
statistics grade equally well with moderate effect sizes (r = .34, for both tests), and 
showed equal unique contributions to the model (sr2 = .07 for both tests). This only 
partly confirmed our expectations because we hypothesized that the math test 
would be the strongest predictor for statistics performance. 
The curriculum-sampling test score showed a large positive relationship with the 
mean theoretical grade (r = .51) and the math score and the English score showed 
small to moderate positive relationships (r = .25 and r = .27). The unique 
contribution was the largest for the curriculum-sampling scores (sr2 = .16) and 
very small to non-existent for the math scores and the English scores. This also 
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2.3.2 Predictive Validity for Specific Course Performance 
Results of multiple regression analyses with the scores on the admission tests as 
independent variables and mean grades for statistics courses and theoretical 
courses as the dependent variables are shown in Table 2.3. The correlation 
between the mean grade on the statistics courses and the mean grade on the 
theoretical courses was r = .67, 95% CI [.62, .71], showing that they are strongly 
related but can be distinguished. Zero-order correlations between the admission 
test scores and specific course performance were all positive and statistically 
significant. For both specific course types, scores on the English test did not 
significantly contribute to the explained variance of the model when the 
curriculum sample scores and the math scores were included.  

 
Table 2.3 
Multiple regression results predicting specific course performance with the admission 
test scores 
Predictor SGPA TGPA 

β r sr2 β r sr2 

Curriculum-sampling score .29* .34* .07* .45* .51* .16* 

Math score .27* .34* .07* .10* .25* .01* 

English score -.07 .11* < .01 .06 .27* < .01 

F 44.22*   78.31*   

R2 .19   .27   

* p < .05 

 
The curriculum-sampling test scores and the math scores predicted the mean 
statistics grade equally well with moderate effect sizes (r = .34, for both tests), and 
showed equal unique contributions to the model (sr2 = .07 for both tests). This only 
partly confirmed our expectations because we hypothesized that the math test 
would be the strongest predictor for statistics performance. 
The curriculum-sampling test score showed a large positive relationship with the 
mean theoretical grade (r = .51) and the math score and the English score showed 
small to moderate positive relationships (r = .25 and r = .27). The unique 
contribution was the largest for the curriculum-sampling scores (sr2 = .16) and 
very small to non-existent for the math scores and the English scores. This also 
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partly confirmed our expectations, since a unique contribution of the English 
scores was expected. 

2.3.3 Comparing Curriculum Sampling to Prior Educational Performance 
For applicants who completed Dutch secondary education, the mean high school 
grade also showed significant correlations with all academic-performance criteria, 
with a large effect size for FYGPA (r = .52), a moderate effect size for obtained 
credits (r = .30), and a small effect size for dropout (r = -.22). To compare the 
predictive validities of HSGPA and the curriculum-sampling test we computed the 
correlations again for only the students with available data for HSGPA, the 
curriculum-sampling test, and the academic achievement measures. The 
correlations between the curriculum-sampling score and the academic 
achievement measures were slightly lower within this group than for the entire 
sample (FYGPA, r = .41, FYECT, r = .27, and dropout, r = -.26). Taking into account 
the correlation between the curriculum-sampling score and HSGPA (r = .45), the 
results of William’s test showed no significant difference between the predictive 
validity of the curriculum-sampling score and HSGPA for FYGPA, with t(198) = -1.75, 
p = .08. There was also no significant difference in predictive validity for FYECT, 
with t(200) = -0.14, p = .89, and no significant difference in predictive validity for 
dropout, with t(200) = -0.56, p = .58. 

To assess the unique contributions and overlap between these two predictors for 
academic performance (FYGPA) and progress (FYECT) in the first year, multiple 
regression analyses were conducted and semi-partial correlations were assessed. 
For predicting FYGPA, the unique contribution for HSGPA was sr2 = .15, and for the 
curriculum-sampling test it was sr2 = .04 (with F(2,198) = 44.45, p <.01 and R2 = .31). 
Hence, the shared explained variance for FYGPA by HSGPA and the curriculum-
sampling score equaled .12. Thus, for applicants with Dutch secondary education, 
HSGPA uniquely explained more variance in the FYGPA than the curriculum-
sampling score, whereas they also shared a substantial part of explained variance. 
For predicting obtained credits, the unique contribution of HSGPA was sr2 = .04, 
and the unique contribution for the curriculum-sampling score was sr2 = .03 (with 
F(2,200) = 14.02, p <.01 and R2 = .12). The shared explained variance for obtained 
credits by HSGPA and the curriculum-sampling score equaled .05. The uniquely 
explained variance for each predictor and the shared explained variance for 
obtained credits were of similar magnitude.  

For dropout as the dependent variable, the logistic regression model with HSGPA 
and the curriculum-sampling score as independent variables was significant (χ2(2) 
= 17.02, p < .01, and Nagelkerke’s pseudo R2 = .13). Pseudo-partial correlations 

equaled pr = .09 for HSGPA and pr = .13 for the curriculum-sampling score. Thus, 
the unique contribution of the curriculum-sampling test when taking HSGPA into 
account was slightly larger than vice versa. 

2.3.4 Self-selection 
Descriptive statistics for enrolled and not-enrolled applicants are presented in 
Table 2.4. Enrollment was predicted based on the admission test scores using 
logistic regression analysis, controlling for receiving a phone call to reconsider 
enrollment after scoring among the 165 lowest ranks. Results for the logistic 
regression analysis are in Table 2.5. The model was statistically significant for 
predicting enrollment. The curriculum-sampling score was the only significant 
predictor in the model. A one-unit increase in the curriculum-sampling score 
increased the odds of enrolling by a factor of 1.02 to 1.09, when the other test 
scores and receiving a discouraging phone call were held constant. 
 

Table 2.4  
Means and standard deviations for applicants who did enroll and did not enroll in the 
program 
Variable Enrolled Not enrolled 

Phone calla .14 .35 

Curriculum-sampling score 29.7 (5.2) 27.0 (6.5) 

Math test 16.6 (4.7) 14.9 (4.7) 

English test 13.7 (3.3) 12.6 (3.6) 

Note. Standard deviations are between brackets. a Proportion of students who received a discouraging 
phone call within the enrolled and non-enrolled group. 

 

2.4 Discussion 
The results of this study showed that all content-matched tests predicted academic 
achievement in the first year. The predictive validity of the curriculum-sampling 
test was moderate to large for academic achievement in the first year, whereas the 
predictive validities for the specific skills tests were small to moderate. The results 
also showed that the first course in the program was a very good predictor for 
performance in the rest of the first year, replicating results by Busato et al. (2000). 
Furthermore, scores on the curriculum-sampling test were related to student-
program fit, as shown by a moderate relationship with dropout and a small but 
significant relationship with enrollment decisions. 
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partly confirmed our expectations, since a unique contribution of the English 
scores was expected. 

2.3.3 Comparing Curriculum Sampling to Prior Educational Performance 
For applicants who completed Dutch secondary education, the mean high school 
grade also showed significant correlations with all academic-performance criteria, 
with a large effect size for FYGPA (r = .52), a moderate effect size for obtained 
credits (r = .30), and a small effect size for dropout (r = -.22). To compare the 
predictive validities of HSGPA and the curriculum-sampling test we computed the 
correlations again for only the students with available data for HSGPA, the 
curriculum-sampling test, and the academic achievement measures. The 
correlations between the curriculum-sampling score and the academic 
achievement measures were slightly lower within this group than for the entire 
sample (FYGPA, r = .41, FYECT, r = .27, and dropout, r = -.26). Taking into account 
the correlation between the curriculum-sampling score and HSGPA (r = .45), the 
results of William’s test showed no significant difference between the predictive 
validity of the curriculum-sampling score and HSGPA for FYGPA, with t(198) = -1.75, 
p = .08. There was also no significant difference in predictive validity for FYECT, 
with t(200) = -0.14, p = .89, and no significant difference in predictive validity for 
dropout, with t(200) = -0.56, p = .58. 

To assess the unique contributions and overlap between these two predictors for 
academic performance (FYGPA) and progress (FYECT) in the first year, multiple 
regression analyses were conducted and semi-partial correlations were assessed. 
For predicting FYGPA, the unique contribution for HSGPA was sr2 = .15, and for the 
curriculum-sampling test it was sr2 = .04 (with F(2,198) = 44.45, p <.01 and R2 = .31). 
Hence, the shared explained variance for FYGPA by HSGPA and the curriculum-
sampling score equaled .12. Thus, for applicants with Dutch secondary education, 
HSGPA uniquely explained more variance in the FYGPA than the curriculum-
sampling score, whereas they also shared a substantial part of explained variance. 
For predicting obtained credits, the unique contribution of HSGPA was sr2 = .04, 
and the unique contribution for the curriculum-sampling score was sr2 = .03 (with 
F(2,200) = 14.02, p <.01 and R2 = .12). The shared explained variance for obtained 
credits by HSGPA and the curriculum-sampling score equaled .05. The uniquely 
explained variance for each predictor and the shared explained variance for 
obtained credits were of similar magnitude.  

For dropout as the dependent variable, the logistic regression model with HSGPA 
and the curriculum-sampling score as independent variables was significant (χ2(2) 
= 17.02, p < .01, and Nagelkerke’s pseudo R2 = .13). Pseudo-partial correlations 

equaled pr = .09 for HSGPA and pr = .13 for the curriculum-sampling score. Thus, 
the unique contribution of the curriculum-sampling test when taking HSGPA into 
account was slightly larger than vice versa. 

2.3.4 Self-selection 
Descriptive statistics for enrolled and not-enrolled applicants are presented in 
Table 2.4. Enrollment was predicted based on the admission test scores using 
logistic regression analysis, controlling for receiving a phone call to reconsider 
enrollment after scoring among the 165 lowest ranks. Results for the logistic 
regression analysis are in Table 2.5. The model was statistically significant for 
predicting enrollment. The curriculum-sampling score was the only significant 
predictor in the model. A one-unit increase in the curriculum-sampling score 
increased the odds of enrolling by a factor of 1.02 to 1.09, when the other test 
scores and receiving a discouraging phone call were held constant. 
 

Table 2.4  
Means and standard deviations for applicants who did enroll and did not enroll in the 
program 
Variable Enrolled Not enrolled 

Phone calla .14 .35 

Curriculum-sampling score 29.7 (5.2) 27.0 (6.5) 

Math test 16.6 (4.7) 14.9 (4.7) 

English test 13.7 (3.3) 12.6 (3.6) 

Note. Standard deviations are between brackets. a Proportion of students who received a discouraging 
phone call within the enrolled and non-enrolled group. 

 

2.4 Discussion 
The results of this study showed that all content-matched tests predicted academic 
achievement in the first year. The predictive validity of the curriculum-sampling 
test was moderate to large for academic achievement in the first year, whereas the 
predictive validities for the specific skills tests were small to moderate. The results 
also showed that the first course in the program was a very good predictor for 
performance in the rest of the first year, replicating results by Busato et al. (2000). 
Furthermore, scores on the curriculum-sampling test were related to student-
program fit, as shown by a moderate relationship with dropout and a small but 
significant relationship with enrollment decisions. 

33

Chapter 2 Predicting performance in higher education using content-matched predictors

2



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 34PDF page: 34PDF page: 34PDF page: 34

Table 2.5 
Logistic Regression Results for Predicting Enrollment Based on Selection-test Scores 

Variables  B SE(B) Wald 
X2 df p eB 95% CI eB 

Phone call  .53 .29 3.38 1 .07 1.70 0.97, 2.99 

Curriculum-sampling 
score 

 .05 .02 7.67 1 .01 1.05 1.02, 1.09 

Math score  .03 .02 1.67 1 .20 1.03 0.77, 1.07 

English score  .01 .03 0.06 1 .80 1.01 0.95, 1.07 

Model X2 46.44    4 <.01   

n 851        

 

The specific skills tests did not predict performance in specific related course types 
better than the other tests. An interesting result was that the curriculum-sampling 
test predicted performance in statistics courses equally well as the math test, and 
that the English test was not a better predictor than the math test for the grades in 
theoretical courses. A possible explanation for these results is that the curriculum-
sampling test, following a performance-sampling approach, measures both ability 
and motivation to perform well (e.g., Callinan & Robertson, 2000). Such an implicit 
behavioral measurement of motivation may explain the relationships between the 
curriculum-sampling test and academic performance, even when the course 
content was different from the curriculum-sampling test. After all, motivation and 
effort are necessary for successful performance in any course. As de Raad and 
Schouwenburg (1996) stated ‘achievement through ability alone is the exception 
rather than the rule’. Lievens and Coetsier (2002) found lower predictive validities 
using curriculum-sampling tests, but their tests had relatively low reliability and 
they were not specifically designed to mimic relevant parts of the programs. 
Furthermore, the predictive validities of the curriculum-sampling tests scores did 
not significantly differ from the predictive validities of high school GPA, one of the 
most established predictors of academic achievement in higher education. 
Additionally, the regression results obtained using this subsample showed that the 
curriculum-sampling score and HSGPA shared a substantial proportion of 
explained variance in academic performance. The HSGPA uniquely explained more 
variance in performance, and the curriculum-sampling test had a slightly larger 
unique contribution to predicting dropout.  

It is important to note that although HSGPA is a good predictor for academic 
achievement, a drawback in practice is that these grades are not always available 
and/or are difficult to compare across applicants, as we explained above. 
Furthermore, an advantage of using content-matching tests is that these tests 
could help provide insight in what the study program is like, and what is expected 
of the applicants when they are accepted as students. This could result in a self-
selection effect, and our results showed that applicants with lower scores on the 
curriculum-sampling test were significantly less likely to enroll in the program, 
even after controlling for actively discouraging low-scoring applicants to enroll. 
However, the effect was small and we do not know if the decision to enroll or not 
was based on the experience in or results of the admission procedure. It is possible 
that applicants who decided not to enroll were already less motivated or uncertain 
about their choice, and did not prepare well for the tests as a result. Another 
advantage of content-matched predictors is that applicants are not ‘haunted by 
their past’. In contrast to HSGPA, which are fixed and cannot be altered by the 
applicants, content-matched tests provide applicants an opportunity to show their 
ability and motivation for the study program.  

2.4.1 Limitations 
In this study we used a sample of applicants from one cohort of students in one 
discipline, and obtained criterion measures after one academic year. Although 
previous studies found strong relationships between academic performance in the 
first year and in later years (e.g., Busato et al., 2000) data that provides insight in 
predictor-criterion relations collected after a longer period of time is needed. The 
predictive validity is expected to decrease somewhat when academic achievement 
is measured with a larger time interval. In addition, prior educational performance 
could only be studied for applicants who applied to the program after completing 
Dutch secondary education at the level that traditionally allows admission to 
universities. Approximately two-thirds of the students had a different educational 
background. However, this also illustrates that using prior educational 
performance, as an admission tool, is difficult to realize in practice. 

Furthermore, constructing content-matched tests for programs like psychology is 
relatively straightforward. Many academic undergraduate programs, like 
psychology, require mostly independent studying, attending lectures, and 
completing exams. However, it may be more challenging to develop such tests for 
programs that are more directed towards the mastery of practical skills. For 
example in medical school, teacher training, or vocational education, skills such as 
motor skills or communication skills may have predictive value. These skills are 
more complicated to assess. In addition to a curriculum-sampling test measuring 
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The specific skills tests did not predict performance in specific related course types 
better than the other tests. An interesting result was that the curriculum-sampling 
test predicted performance in statistics courses equally well as the math test, and 
that the English test was not a better predictor than the math test for the grades in 
theoretical courses. A possible explanation for these results is that the curriculum-
sampling test, following a performance-sampling approach, measures both ability 
and motivation to perform well (e.g., Callinan & Robertson, 2000). Such an implicit 
behavioral measurement of motivation may explain the relationships between the 
curriculum-sampling test and academic performance, even when the course 
content was different from the curriculum-sampling test. After all, motivation and 
effort are necessary for successful performance in any course. As de Raad and 
Schouwenburg (1996) stated ‘achievement through ability alone is the exception 
rather than the rule’. Lievens and Coetsier (2002) found lower predictive validities 
using curriculum-sampling tests, but their tests had relatively low reliability and 
they were not specifically designed to mimic relevant parts of the programs. 
Furthermore, the predictive validities of the curriculum-sampling tests scores did 
not significantly differ from the predictive validities of high school GPA, one of the 
most established predictors of academic achievement in higher education. 
Additionally, the regression results obtained using this subsample showed that the 
curriculum-sampling score and HSGPA shared a substantial proportion of 
explained variance in academic performance. The HSGPA uniquely explained more 
variance in performance, and the curriculum-sampling test had a slightly larger 
unique contribution to predicting dropout.  

It is important to note that although HSGPA is a good predictor for academic 
achievement, a drawback in practice is that these grades are not always available 
and/or are difficult to compare across applicants, as we explained above. 
Furthermore, an advantage of using content-matching tests is that these tests 
could help provide insight in what the study program is like, and what is expected 
of the applicants when they are accepted as students. This could result in a self-
selection effect, and our results showed that applicants with lower scores on the 
curriculum-sampling test were significantly less likely to enroll in the program, 
even after controlling for actively discouraging low-scoring applicants to enroll. 
However, the effect was small and we do not know if the decision to enroll or not 
was based on the experience in or results of the admission procedure. It is possible 
that applicants who decided not to enroll were already less motivated or uncertain 
about their choice, and did not prepare well for the tests as a result. Another 
advantage of content-matched predictors is that applicants are not ‘haunted by 
their past’. In contrast to HSGPA, which are fixed and cannot be altered by the 
applicants, content-matched tests provide applicants an opportunity to show their 
ability and motivation for the study program.  

2.4.1 Limitations 
In this study we used a sample of applicants from one cohort of students in one 
discipline, and obtained criterion measures after one academic year. Although 
previous studies found strong relationships between academic performance in the 
first year and in later years (e.g., Busato et al., 2000) data that provides insight in 
predictor-criterion relations collected after a longer period of time is needed. The 
predictive validity is expected to decrease somewhat when academic achievement 
is measured with a larger time interval. In addition, prior educational performance 
could only be studied for applicants who applied to the program after completing 
Dutch secondary education at the level that traditionally allows admission to 
universities. Approximately two-thirds of the students had a different educational 
background. However, this also illustrates that using prior educational 
performance, as an admission tool, is difficult to realize in practice. 

Furthermore, constructing content-matched tests for programs like psychology is 
relatively straightforward. Many academic undergraduate programs, like 
psychology, require mostly independent studying, attending lectures, and 
completing exams. However, it may be more challenging to develop such tests for 
programs that are more directed towards the mastery of practical skills. For 
example in medical school, teacher training, or vocational education, skills such as 
motor skills or communication skills may have predictive value. These skills are 
more complicated to assess. In addition to a curriculum-sampling test measuring 
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‘classic’ student behavior like studying literature, content-matching methods can 
also be used to measure nonacademic skills. An example is the multiple mini-
interview (MMI) used to assess applicants to medical school. The MMI can be used 
to assess applicants on moral reasoning, communication skills, and social skills. 
MMI scores predicted clerkship performance, and performance on clinical skills 
examinations (Eva, Reiter, Rosenfeld, & Norman, 2004; Eva et al., 2009; Reiter, Eva, 
Rosenfeld, & Norman, 2007). Lievens (2013) found that scores on SJT’s used to 
select applicants for medical school predicted especially the more practically and 
interpersonally oriented outcomes, whereas cognitive (skills) tests predicted those 
outcomes to a lesser or no extent. However, effect sizes were mostly small to 
moderate and based on data obtained in low-stakes conditions (e.g., Niessen & 
Meijer, 2016).  

Also, curriculum-sampling tests have to be constructed for each program, 
preferably with new items each time the test is administered. Standardized tests 
are usually carefully constructed, analyzed, and checked with respect to difficulty 
level and psychometric quality. Constructing this curriculum-sampling test was not 
more time-consuming than constructing a typical exam. However, a potential 
drawback is the risk of unsatisfactory test-quality. Close attention should be paid 
to characteristics such as difficulty, item quality, and reliability. 

Finally, our results showed that the predictors in this study explained roughly up 
to 25% of the variance depending on the outcome measure and predictor. This 
may seem low to some critics. However, it is good to remember that, as for 
example, Dawes (1979) argued, many critics implicitly assume that the remaining 
90% through 75% of the variance can be explained. Considering the complex 
nature of the outcomes that we want to predict (that is, student performance in the 
future), we may not expect much better results. Indeed, in the context of predicting 
academic achievement, the highest predictive validities found in many studies are 
around r = .60 after correcting for range restriction and unreliability (Kuncel et al., 
2001; Kuncel & Hezlett, 2007).  

2.4.2 Conclusion 
This study showed that a performance-sampling approach can be implemented 
successfully in the context of higher education. A question that can be addressed in 
the future is whether the favorable characteristics of content-matching and 
performance-sampling approaches found in research in personnel selection, such 
as perceived fairness and face validity (Anderson, Salgado, & Hülsheger, 2010), 
also extend to an educational context. 

In our study, both prior educational performance and the curriculum-sampling test 
yielded moderate to large predictive validities, whereas the specific skills test 
showed smaller effect sizes. When information about prior educational 
performance is available, comparable, and verifiable for the majority of applicants, 
this information may be the most effective and efficient approach to select 
applicants. When this is not the case, using a curriculum-sampling test is a good 
alternative and may be preferred over specific skills tests. Contexts in which 
content-matched tests could be preferred over traditional admission criteria are 
admission procedures with an emphasis on assessing student-program fit that aim 
for high content validity. An example is the mandatory matching procedure in the 
Netherlands. Applicants to open-admission programs are required to participate in 
a ‘matching’ procedure organized by the individual study programs. The result is a 
non-binding advice about enrollment based on student-program fit. When 
constructing curriculum-sampling tests for other programs, we recommend to 
start with an analysis of the study program and to identify representative courses 
for the program that show a high relationship with performance in the rest of the 
program. 
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as perceived fairness and face validity (Anderson, Salgado, & Hülsheger, 2010), 
also extend to an educational context. 

In our study, both prior educational performance and the curriculum-sampling test 
yielded moderate to large predictive validities, whereas the specific skills test 
showed smaller effect sizes. When information about prior educational 
performance is available, comparable, and verifiable for the majority of applicants, 
this information may be the most effective and efficient approach to select 
applicants. When this is not the case, using a curriculum-sampling test is a good 
alternative and may be preferred over specific skills tests. Contexts in which 
content-matched tests could be preferred over traditional admission criteria are 
admission procedures with an emphasis on assessing student-program fit that aim 
for high content validity. An example is the mandatory matching procedure in the 
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a ‘matching’ procedure organized by the individual study programs. The result is a 
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A multi-cohort study on the 
predictive validity and construct 
saturation of high-fidelity 
curriculum-sampling tests

This chapter was based on the manuscript:
Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2017). 
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Abstract 
We investigated the validity of curriculum-sampling tests for admission to higher 
education in two studies. Curriculum-sampling tests mimic representative parts of 
an academic program to predict future academic achievement. In the first study, 
we investigated the predictive validity of a curriculum-sampling test for first year 
academic achievement across three cohorts of undergraduate psychology 
applicants and for academic achievement after three years in one cohort. We also 
studied the relationship between the test scores and enrollment decisions. In the 
second study, we examined the cognitive and noncognitive construct saturation of 
curriculum-sampling tests in a sample of psychology students. The curriculum-
sampling tests showed high predictive validity for first year and third year 
academic achievement, mostly comparable to the validity of high school GPA. In 
addition, curriculum-sampling scores showed incremental validity over high 
school GPA. Applicants who scored low on the curriculum-sampling tests decided 
not to enroll in the program more often, indicating that curriculum-sampling 
admission tests may also promote self-selection. Contrary to expectations, the 
curriculum-sampling tests scores did not show any relationships with cognitive 
ability, but there were some indications for noncognitive saturation, mostly for 
perceived test competence. So, curriculum-sampling tests can serve as efficient 
admission tests that yield high predictive validity. Furthermore, when self-
selection or student-program fit are major objectives of admission procedures, 
curriculum-sampling test may be preferred over or may be used in addition to high 
school GPA. 
  

3.1 Introduction 
Curriculum-sampling tests are increasingly used in admission procedures for 
higher education across Europe. For example, in Finland, Belgium, the Netherlands, 
and Austria these test are used across various academic disciplines such as 
medicine (de Visser, et al., 2017; Lievens & Coetsier, 2002; Reibnegger et al., 2010), 
psychology (Niessen, Meijer, & Tendeiro, 2016; Visser, van der Maas, Engels-
Freeke, & Vorst, 2012), teacher education (Valli & Johnson, 2007), economics and 
business (Booij & van Klaveren, 2017), and computer science (Vihavainen, 
Luukkainen, & Kurhila, 2013). The rationale behind these tests is to mimic later 
behavior that is expected during an academic study. Thus, these tests often mimic 
representative parts of academic programs such as studying domain-specific 
literature or watching a video-lecture, followed by an exam. However, they can 
also consist of giving a demonstration lesson in the case of teacher education (Valli 
& Johnson, 2007), and they can take different forms, such as a massive online open 
course (MOOC) for programming skills (Vihavainen et al., 2013) or a ‘virtual 
semester’ in medical school (Reibnegger et al., 2010). 

There are several arguments for using curriculum samples in admission to higher 
education in addition to or instead of traditional admission criterion used in higher 
education such as high school GPA. High school GPA is a good predictor of 
academic performance in higher education (e.g., Peers & Johnston, 1994; Westrick, 
Le, Robbins, Radunzel, & Schmidt, 2015; Zwick, 2013). However, due to the 
increasing internationalization and different educational ‘routes’ to higher 
education (Schwager, Hülsheger, Bridgeman, & Lang, 2015), these grades are often 
difficult to compare across applicants. Also, Sackett, Walmsley, Koch, Beatty, and 
Kuncel (2016) found that matching the content of the predictor to the criterion 
was beneficial to the predictive validity.  

There are, however, few studies in which the predictive validity of curriculum 
sampling tests has been investigated and the existing studies (Lievens & Coetsier, 
2002; Niessen et al., 2016) used single cohorts and only used first year academic 
achievement as a criterion measure. To our knowledge, there are no predictive 
validity studies using outcomes such as graduation rates and long-term college 
GPA. Furthermore, there is only one study (Lievens & Coetsier, 2002) in which the 
“construct saturation” (i.e., the degree to which the score variance reflects 
construct variance; e.g., Roth, Bobko, & McFarland, & Buster, 2008) of curriculum-
sampling tests was investigated. Investigating the construct saturation of 
curriculum-sampling tests may help to explain their predictive value. 
To address these shortcomings in the literature we conducted two studies. The aim 
of the first study was to investigate the predictive validity of curriculum-sampling 
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Abstract 
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studied the relationship between the test scores and enrollment decisions. In the 
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not to enroll in the program more often, indicating that curriculum-sampling 
admission tests may also promote self-selection. Contrary to expectations, the 
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ability, but there were some indications for noncognitive saturation, mostly for 
perceived test competence. So, curriculum-sampling tests can serve as efficient 
admission tests that yield high predictive validity. Furthermore, when self-
selection or student-program fit are major objectives of admission procedures, 
curriculum-sampling test may be preferred over or may be used in addition to high 
school GPA. 
  

3.1 Introduction 
Curriculum-sampling tests are increasingly used in admission procedures for 
higher education across Europe. For example, in Finland, Belgium, the Netherlands, 
and Austria these test are used across various academic disciplines such as 
medicine (de Visser, et al., 2017; Lievens & Coetsier, 2002; Reibnegger et al., 2010), 
psychology (Niessen, Meijer, & Tendeiro, 2016; Visser, van der Maas, Engels-
Freeke, & Vorst, 2012), teacher education (Valli & Johnson, 2007), economics and 
business (Booij & van Klaveren, 2017), and computer science (Vihavainen, 
Luukkainen, & Kurhila, 2013). The rationale behind these tests is to mimic later 
behavior that is expected during an academic study. Thus, these tests often mimic 
representative parts of academic programs such as studying domain-specific 
literature or watching a video-lecture, followed by an exam. However, they can 
also consist of giving a demonstration lesson in the case of teacher education (Valli 
& Johnson, 2007), and they can take different forms, such as a massive online open 
course (MOOC) for programming skills (Vihavainen et al., 2013) or a ‘virtual 
semester’ in medical school (Reibnegger et al., 2010). 

There are several arguments for using curriculum samples in admission to higher 
education in addition to or instead of traditional admission criterion used in higher 
education such as high school GPA. High school GPA is a good predictor of 
academic performance in higher education (e.g., Peers & Johnston, 1994; Westrick, 
Le, Robbins, Radunzel, & Schmidt, 2015; Zwick, 2013). However, due to the 
increasing internationalization and different educational ‘routes’ to higher 
education (Schwager, Hülsheger, Bridgeman, & Lang, 2015), these grades are often 
difficult to compare across applicants. Also, Sackett, Walmsley, Koch, Beatty, and 
Kuncel (2016) found that matching the content of the predictor to the criterion 
was beneficial to the predictive validity.  

There are, however, few studies in which the predictive validity of curriculum 
sampling tests has been investigated and the existing studies (Lievens & Coetsier, 
2002; Niessen et al., 2016) used single cohorts and only used first year academic 
achievement as a criterion measure. To our knowledge, there are no predictive 
validity studies using outcomes such as graduation rates and long-term college 
GPA. Furthermore, there is only one study (Lievens & Coetsier, 2002) in which the 
“construct saturation” (i.e., the degree to which the score variance reflects 
construct variance; e.g., Roth, Bobko, & McFarland, & Buster, 2008) of curriculum-
sampling tests was investigated. Investigating the construct saturation of 
curriculum-sampling tests may help to explain their predictive value. 
To address these shortcomings in the literature we conducted two studies. The aim 
of the first study was to investigate the predictive validity of curriculum-sampling 
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tests in different cohorts, using not only first year GPA but also third year GPA and 
bachelor-degree attainment. The aim of the second study was to investigate the 
construct saturation of curriculum sampling tests to gain more insight into how 
these test scores are related to psychological constructs. 

3.1.1 Signs, Samples, and Construct Saturation 
Most traditional assessments for performance prediction, like cognitive ability 
tests and personality inventories, are based on a signs approach. Signs are 
psychological constructs that are theoretically linked to the performance or 
behavior of interest. In contrast, samples are based on the theory of behavioral 
consistency: Representative past or current behavior is the best predictor for 
future performance or behavior (Callinan & Robertson, 2000, Wernimont & 
Campbell, 1968). The samples approach originated in the context of personnel 
selection, where high-fidelity simulations like work sample tests and assessment 
centers were good predictors of future job-performance (Hermelin, Lievens, & 
Robertson, 2007, Schmidt & Hunter, 1998; Roth et al., 2008). An explanation for 
the high predictive validity of sample-based assessments is the ‘point-to-point 
correspondence’ of the predictor and the criterion (Asher & Sciarrino, 1974). 

It is often assumed that sample-based assessments are multifaceted compound 
measures that are saturated with cognitive- and noncognitive constructs that also 
underlie performance on the criterion task (Callinan & Robertson, 2000; Thornton 
& Kedharnath, 2013). The construct saturation of such an assessment represents 
the degree to which score variance reflects variance on different constructs. The 
concept of construct saturation may seem in conflict with the underlying idea of a 
samples approach (Lievens & De Soete, 2012). However, construct saturation can 
affect the predictive validity of sample-based assessments and the size of sub-
group score differences (Dahlke & Sackett, 2017; Lievens & Sackett, 2017; Roth et 
al., 2008). Furthermore, investigating construct saturation is helpful to gain an 
understanding of what sample-based assessments scores represent in relation to 
certain psychological variables. Finally, noncognitive saturation may provide great 
benefits in high-stakes assessment. Noncognitive constructs like personality traits, 
self-efficacy, and self-regulation are good predictors of future job-performance and 
academic performance, and show incremental validity over cognitive abilities 
(Richardson, Abrahams, & Bond, 2012). However, they are difficult to measure 
validly in high-stakes assessment due to faking (Niessen, Meijer, & Tendeiro, 
2017b; Peterson, Griffith, Isaacson, O'Connell, & Mangos, 2011). A performance-
based assessment method that is able to capture noncognitive traits and skills may 
provide a solution to that problem.  

3.1.2 Curriculum Sampling: Existing Research 
Curriculum-sampling tests follow the same rationale as work sample tests in 
personnel selection (Callinan & Robertson, 2000; Wernimont & Campbell, 1968); 
they mimic representative parts of an academic program. Often, they mimic an 
introductory course of a program, because performance in such courses is a good 
indicator for later academic performance (e.g., Bacon & Bean, 2006; Busato, Prins, 
Elshout, & Hamaker, 2000; Niessen et al., 2016). 

Most studies on curriculum sampling compared the academic performance of 
students admitted through curriculum-sampling procedures with students 
admitted via other methods. Results showed that students admitted through a 
curriculum-sampling procedure earned higher grades, progressed through their 
studies faster, and dropped out less often compared to students admitted via 
lottery (de Visser et al., 2017; Visser et al., 2012) or via traditional entrance tests 
or matriculation exam grades (Vihavainen et al., 2013). However, participation in 
the curriculum-sampling admission procedures was voluntary in these studies, 
and admission could also be achieved through other procedures. Thus, these 
differences may also be caused by, for example, motivation; that is, highly 
motivated applicants may have chosen to participate in the curriculum-sampling 
procedure that requires effort, whereas less motivated applicants may have chosen 
an alternative route (Schripsema, van Trigt, Borleffs, & Cohen-Schotanus, 2014).  

Reibnegger et al. (2010) compared the dropout rate and time to completion of the 
first part of medical school for three cohorts of students admitted through open 
admission, a ‘virtual semester’ in medicine followed by a two-day examination, or 
secondary school-level knowledge tests about relevant subjects. The best results 
were found for the cohort admitted through the ‘virtual semester’. However, the 
selection ratio was also the lowest for that cohort, which may have influenced the 
results.  

Lievens and Coetsier (2002) examined the predictive validity of two curriculum-
sampling tests for medical school for first year GPA, one using a video-based 
lecture (r = .20) and one using written medical material (r = .21). However, these 
tests had relatively low reliability (α = .55 and .56, respectively). There were 
moderate relationships between the scores on these tests and scores on a cognitive 
ability test (r = .30 and r = .31, respectively), indicating at least some cognitive 
ability saturation, but they found no relationships with scores on the Big Five 
personality scales. In addition, Niessen et al. (2016) found that the predictive 
validity of a curriculum-sampling test for undergraduate psychology applicants 
was r = .49 for first year GPA, r = .39 for credits obtained in the first year, and  
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tests in different cohorts, using not only first year GPA but also third year GPA and 
bachelor-degree attainment. The aim of the second study was to investigate the 
construct saturation of curriculum sampling tests to gain more insight into how 
these test scores are related to psychological constructs. 

3.1.1 Signs, Samples, and Construct Saturation 
Most traditional assessments for performance prediction, like cognitive ability 
tests and personality inventories, are based on a signs approach. Signs are 
psychological constructs that are theoretically linked to the performance or 
behavior of interest. In contrast, samples are based on the theory of behavioral 
consistency: Representative past or current behavior is the best predictor for 
future performance or behavior (Callinan & Robertson, 2000, Wernimont & 
Campbell, 1968). The samples approach originated in the context of personnel 
selection, where high-fidelity simulations like work sample tests and assessment 
centers were good predictors of future job-performance (Hermelin, Lievens, & 
Robertson, 2007, Schmidt & Hunter, 1998; Roth et al., 2008). An explanation for 
the high predictive validity of sample-based assessments is the ‘point-to-point 
correspondence’ of the predictor and the criterion (Asher & Sciarrino, 1974). 

It is often assumed that sample-based assessments are multifaceted compound 
measures that are saturated with cognitive- and noncognitive constructs that also 
underlie performance on the criterion task (Callinan & Robertson, 2000; Thornton 
& Kedharnath, 2013). The construct saturation of such an assessment represents 
the degree to which score variance reflects variance on different constructs. The 
concept of construct saturation may seem in conflict with the underlying idea of a 
samples approach (Lievens & De Soete, 2012). However, construct saturation can 
affect the predictive validity of sample-based assessments and the size of sub-
group score differences (Dahlke & Sackett, 2017; Lievens & Sackett, 2017; Roth et 
al., 2008). Furthermore, investigating construct saturation is helpful to gain an 
understanding of what sample-based assessments scores represent in relation to 
certain psychological variables. Finally, noncognitive saturation may provide great 
benefits in high-stakes assessment. Noncognitive constructs like personality traits, 
self-efficacy, and self-regulation are good predictors of future job-performance and 
academic performance, and show incremental validity over cognitive abilities 
(Richardson, Abrahams, & Bond, 2012). However, they are difficult to measure 
validly in high-stakes assessment due to faking (Niessen, Meijer, & Tendeiro, 
2017b; Peterson, Griffith, Isaacson, O'Connell, & Mangos, 2011). A performance-
based assessment method that is able to capture noncognitive traits and skills may 
provide a solution to that problem.  

3.1.2 Curriculum Sampling: Existing Research 
Curriculum-sampling tests follow the same rationale as work sample tests in 
personnel selection (Callinan & Robertson, 2000; Wernimont & Campbell, 1968); 
they mimic representative parts of an academic program. Often, they mimic an 
introductory course of a program, because performance in such courses is a good 
indicator for later academic performance (e.g., Bacon & Bean, 2006; Busato, Prins, 
Elshout, & Hamaker, 2000; Niessen et al., 2016). 

Most studies on curriculum sampling compared the academic performance of 
students admitted through curriculum-sampling procedures with students 
admitted via other methods. Results showed that students admitted through a 
curriculum-sampling procedure earned higher grades, progressed through their 
studies faster, and dropped out less often compared to students admitted via 
lottery (de Visser et al., 2017; Visser et al., 2012) or via traditional entrance tests 
or matriculation exam grades (Vihavainen et al., 2013). However, participation in 
the curriculum-sampling admission procedures was voluntary in these studies, 
and admission could also be achieved through other procedures. Thus, these 
differences may also be caused by, for example, motivation; that is, highly 
motivated applicants may have chosen to participate in the curriculum-sampling 
procedure that requires effort, whereas less motivated applicants may have chosen 
an alternative route (Schripsema, van Trigt, Borleffs, & Cohen-Schotanus, 2014).  

Reibnegger et al. (2010) compared the dropout rate and time to completion of the 
first part of medical school for three cohorts of students admitted through open 
admission, a ‘virtual semester’ in medicine followed by a two-day examination, or 
secondary school-level knowledge tests about relevant subjects. The best results 
were found for the cohort admitted through the ‘virtual semester’. However, the 
selection ratio was also the lowest for that cohort, which may have influenced the 
results.  

Lievens and Coetsier (2002) examined the predictive validity of two curriculum-
sampling tests for medical school for first year GPA, one using a video-based 
lecture (r = .20) and one using written medical material (r = .21). However, these 
tests had relatively low reliability (α = .55 and .56, respectively). There were 
moderate relationships between the scores on these tests and scores on a cognitive 
ability test (r = .30 and r = .31, respectively), indicating at least some cognitive 
ability saturation, but they found no relationships with scores on the Big Five 
personality scales. In addition, Niessen et al. (2016) found that the predictive 
validity of a curriculum-sampling test for undergraduate psychology applicants 
was r = .49 for first year GPA, r = .39 for credits obtained in the first year, and  
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r = -.32 for dropping out of the program in the first year. Furthermore, the 
curriculum-sampling test scores were related to subsequent self-chosen 
enrollment, indicating that it may serve as a self-selection tool. Booij and van 
Klaveren (2017) found similar results based on an experiment in which applicants 
to an economics- and business program were randomly assigned to a non-binding 
placement procedure consisting of an intake interview or a curriculum-sampling 
day without a formal exam or assignment. Compared to the interview condition, 
fewer students from the curriculum-sampling condition enrolled and more 
students passed the first year. Enrolling students who participated in the 
curriculum-sampling procedure also reported that the program met their 
expectations more often than enrollees from the interview condition. 

3.1.3 Aim of the Current Studies 
In the present chapter, we extended the results from chapter 2. In two studies we 
investigated the validity of curriculum-sampling tests designed for the admission 
procedure of a psychology undergraduate program at a Dutch university. In the 
first study we investigated the predictive validity of curriculum-sampling tests for 
first year academic achievement using data from three cohorts of applicants, and 
for academic achievement after three years using data from one cohort of 
applicants. The academic outcomes were academic performance, study progress, 
and college retention. In addition, we studied (1) the incremental validity of the 
curriculum-sampling scores over high school GPA, (2) the predictive validity of 
curriculum-sampling tests for achievement in specific courses as compared to 
specific skills tests designed to predict performance in those courses (e.g., Sackett 
et al., 2016), and (3) the relationship between curriculum-sampling tests scores 
and self-chosen enrollment decisions.  

We studied two types of curriculum-sampling tests: A literature-based test and a 
video-lecture test. Given the correspondence between criterion and the predictors, 
we expected to replicate the high predictive validity results from Niessen et al. 
(2016) for first year academic achievement and we expected somewhat lower 
predictive validity for later academic achievement. In addition, we expected that 
the skills tests would predict performance in courses that they were designed to 
predict (the math test for statistics courses and the English test for theoretical 
courses), and that the curriculum-sampling tests would predict performance in 
both types of courses, but that the correlation with statistics course performance 
would be lower compared to the math test. 

In the second study we investigated the hypothesis that the curriculum-sampling 
tests are saturated with both cognitive and noncognitive constructs. Assuming that 

the curriculum-sampling test scores represent a ‘sample’ of future academic 
performance, we expected that the curriculum-sampling test scores would be 
saturated with variables that also predict academic performance, such as cognitive 
ability (e.g., Kuncel & Hezlett, 2007, 2010) and several noncognitive constructs and 
behavioral tendencies (Credé & Kuncel, 2008; Richardson et al., 2012). To 
investigate this hypothesis, we studied if and to what extent the scores on the 
curriculum-sampling test can be explained by cognitive ability, conscientiousness, 
procrastination tendencies, study-related cognitions, and study strategies (Credé & 
Kuncel, 2008; Richardson et al., 2012). 

Study 1: Predictive Validity 
3.2 Method 

3.2.1 Procedure 
All applicants to an undergraduate psychology program at a Dutch university were 
required to participate in an admission procedure. In 2013 and 2014, the 
admission procedure consisted of the administration of a literature-based 
curriculum-sampling test and two skills tests: A math test and an English reading 
comprehension test. In 2015, a math test and two curriculum-sampling tests (a 
literature-based test and a video-lecture test) were administered. Administration 
time for each test was 45 minutes, with15-minute breaks in between. Each test 
score was the sum of the number of items answered correctly. Applicants were 
ranked based on a composite score with different weights for the individual tests 
in each cohort. The highest weight was always assigned to the literature-based 
curriculum-sampling test. All applicants received feedback after a few weeks, 
including their scores on each test and their rank. In addition, the lowest ranking 
applicants (20% in 2013 and 15% in 2014 and 2015) received a phone call to 
discuss their results with an advice to rethink their application. However, the 
selection committee did not reject applicants because the number of applicants 
willing to enroll did not exceed the number of available places. The applicants did 
not know this beforehand, thus the applicants perceived the admission procedure 
as high stakes. The study program and the procedure could be followed in English 
or in Dutch. Applicants to the English program were mostly international students. 

3.2.2 Materials and Measures  
Curriculum-sampling tests 
The literature-based curriculum-sampling test was used in each cohort, and was 
designed to mimic the first-year course Introduction to Psychology. The applicants 
were instructed to study two chapters of the book used in that course. The second 
curriculum-sampling test, only administered in 2015, required applicants to watch 
a twenty-minute video lecture on the topic Psychology and the Brain. A lecturer 
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r = -.32 for dropping out of the program in the first year. Furthermore, the 
curriculum-sampling test scores were related to subsequent self-chosen 
enrollment, indicating that it may serve as a self-selection tool. Booij and van 
Klaveren (2017) found similar results based on an experiment in which applicants 
to an economics- and business program were randomly assigned to a non-binding 
placement procedure consisting of an intake interview or a curriculum-sampling 
day without a formal exam or assignment. Compared to the interview condition, 
fewer students from the curriculum-sampling condition enrolled and more 
students passed the first year. Enrolling students who participated in the 
curriculum-sampling procedure also reported that the program met their 
expectations more often than enrollees from the interview condition. 

3.1.3 Aim of the Current Studies 
In the present chapter, we extended the results from chapter 2. In two studies we 
investigated the validity of curriculum-sampling tests designed for the admission 
procedure of a psychology undergraduate program at a Dutch university. In the 
first study we investigated the predictive validity of curriculum-sampling tests for 
first year academic achievement using data from three cohorts of applicants, and 
for academic achievement after three years using data from one cohort of 
applicants. The academic outcomes were academic performance, study progress, 
and college retention. In addition, we studied (1) the incremental validity of the 
curriculum-sampling scores over high school GPA, (2) the predictive validity of 
curriculum-sampling tests for achievement in specific courses as compared to 
specific skills tests designed to predict performance in those courses (e.g., Sackett 
et al., 2016), and (3) the relationship between curriculum-sampling tests scores 
and self-chosen enrollment decisions.  

We studied two types of curriculum-sampling tests: A literature-based test and a 
video-lecture test. Given the correspondence between criterion and the predictors, 
we expected to replicate the high predictive validity results from Niessen et al. 
(2016) for first year academic achievement and we expected somewhat lower 
predictive validity for later academic achievement. In addition, we expected that 
the skills tests would predict performance in courses that they were designed to 
predict (the math test for statistics courses and the English test for theoretical 
courses), and that the curriculum-sampling tests would predict performance in 
both types of courses, but that the correlation with statistics course performance 
would be lower compared to the math test. 

In the second study we investigated the hypothesis that the curriculum-sampling 
tests are saturated with both cognitive and noncognitive constructs. Assuming that 

the curriculum-sampling test scores represent a ‘sample’ of future academic 
performance, we expected that the curriculum-sampling test scores would be 
saturated with variables that also predict academic performance, such as cognitive 
ability (e.g., Kuncel & Hezlett, 2007, 2010) and several noncognitive constructs and 
behavioral tendencies (Credé & Kuncel, 2008; Richardson et al., 2012). To 
investigate this hypothesis, we studied if and to what extent the scores on the 
curriculum-sampling test can be explained by cognitive ability, conscientiousness, 
procrastination tendencies, study-related cognitions, and study strategies (Credé & 
Kuncel, 2008; Richardson et al., 2012). 

Study 1: Predictive Validity 
3.2 Method 

3.2.1 Procedure 
All applicants to an undergraduate psychology program at a Dutch university were 
required to participate in an admission procedure. In 2013 and 2014, the 
admission procedure consisted of the administration of a literature-based 
curriculum-sampling test and two skills tests: A math test and an English reading 
comprehension test. In 2015, a math test and two curriculum-sampling tests (a 
literature-based test and a video-lecture test) were administered. Administration 
time for each test was 45 minutes, with15-minute breaks in between. Each test 
score was the sum of the number of items answered correctly. Applicants were 
ranked based on a composite score with different weights for the individual tests 
in each cohort. The highest weight was always assigned to the literature-based 
curriculum-sampling test. All applicants received feedback after a few weeks, 
including their scores on each test and their rank. In addition, the lowest ranking 
applicants (20% in 2013 and 15% in 2014 and 2015) received a phone call to 
discuss their results with an advice to rethink their application. However, the 
selection committee did not reject applicants because the number of applicants 
willing to enroll did not exceed the number of available places. The applicants did 
not know this beforehand, thus the applicants perceived the admission procedure 
as high stakes. The study program and the procedure could be followed in English 
or in Dutch. Applicants to the English program were mostly international students. 

3.2.2 Materials and Measures  
Curriculum-sampling tests 
The literature-based curriculum-sampling test was used in each cohort, and was 
designed to mimic the first-year course Introduction to Psychology. The applicants 
were instructed to study two chapters of the book used in that course. The second 
curriculum-sampling test, only administered in 2015, required applicants to watch 
a twenty-minute video lecture on the topic Psychology and the Brain. A lecturer 
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who taught the course in the first year provided the lecture. At the selection day, 
the applicants completed multiple-choice exams about the material. The exams 
were similar to the exams administered in the first year of the program and were 
designed by faculty members who taught in the first year. The first curriculum-
sampling test consisted of 40 items in 2013 and 2014, and of 39 items in 2015. The 
second curriculum-sampling test consisted of 25 items. The exams consisted of 
different items each year. Cronbach’s alpha for each test is displayed in Table A3.1 
in the Appendix. 

Skills tests 
The English test was included in the procedure because most of the study material 
was in English, also in the Dutch-taught program, and the math test was included 
because statistics courses are a substantial part of the program. The English test 
consisted of 20 multiple choice items on the meaning of different English texts. The 
math test consisted of 30 multiple choice items in 2013 and 2014, and 27 multiple 
choice items in 2015, testing high-school level math knowledge. The applicants did 
not receive specific material to prepare for these tests, but example items were 
provided for the math test. The tests consisted of different items each year. 

High school performance 
High school grades of applicants who completed the highest level of Dutch 
secondary education (Dutch: vwo) were collected through the university 
administration. The grades were not part of the admission procedure. The mean 
high school grade (HSGPA) was the mean of the final grades in all high school 
courses, except courses that only resulted in a pass/fail grade. For most courses, 
50% of the final course grade was based on a national final exam. The other 50% 
consisted of the grades obtained in the last three years of secondary education.  

Academic achievement 
Outcomes on academic achievement were collected through the university 
administration. For all cohorts, the grade on the first course, the mean grade 
obtained in the first year (FYGPA, representing academic performance), the 
number of credits obtained in the first year (representing study progress), and 
records of dropout in the first year (representing retention) were obtained. For the 
2013 cohort we also collected the mean grade obtained after three years (TYGPA, 
representing academic performance) and bachelor degree attainment after three 
years (representing study progress). The bachelor program can be completed in 
three years. All grades were on a scale of 1 to 10, with 10 being the highest grade 
and a six or higher representing a pass. Mean grades were computed for each 
student using the highest obtained grade for each course (including resits). 

Courses only resulting in a pass/fail decision were not taken into account. Credit 
was granted after a course was passed; most courses earned five credit points, 
with a maximum of 60 credits per year. The first and second year courses were 
mostly the same for all students; the third year consisted largely of elective 
courses. Since the skills tests were designed to predict performance in particular 
courses, we also computed a composite for statistics courses (SGPA) and 
theoretical courses (all courses that required studying literature and completing 
an exam about psychological theories; TGPA) in the first year. The SGPA is the 
mean of the final grades on all statistics courses and the TGPA is the mean final 
grades on courses about psychological theory. In addition, we also obtained 
information on whether students chose to enroll after participating in the 
admission procedure. This study was approved by - and in accordance with the 
rules of the Ethical Committee Psychology from the university. 

3.2.3 Applicants 
The 2013 cohort4 consisted of 851 applicants, of whom 652 (77%) enrolled in the 
program, and 638 participated in at least one course. For enrollees the mean age 
was 20 (SD = 2.0), 69% was female, 46% were Dutch, 42% were German, 9% had 
another European nationality, 3% had a non-European nationality, and 57% 
followed the program in English. A high school GPA obtained at the highest level of 
Dutch secondary education was available for 201 enrollees. Third year academic 
performance was available for 492 students, the others dropped out of the 
program in the first or second year. A high school GPA was available for 159 of 
these students. 

The 2014 cohort consisted of 823 applicants, of whom 650 enrolled in the program 
(79%) and 635 participated in at least one course. For the enrollees the mean age 
was 20 (SD = 2.1), 66% was female, 44% were Dutch, 46% were German, 7% had 
another European nationality, 3% had a non-European nationality, and 59% 
followed the program in English. The high school GPA obtained at the highest level 
of Dutch secondary education was available for 217 enrollees. 

The 2015 cohort consisted of 654 applicants, of whom 541 (83%) enrolled in the 
program, and 531 participated in at least one course. For enrollees the mean age 
was 20 (SD = 2.0), 70% was female, 43% were Dutch, 46% were German, 9% had 
another European nationality, 2% had a non-European nationality, and 62% 
followed the program in English. The high school GPA obtained at the highest level 
of Dutch secondary education was available for 188 enrollees. 

                                                           
4 This is the same sample that was used in chapter 2. 
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who taught the course in the first year provided the lecture. At the selection day, 
the applicants completed multiple-choice exams about the material. The exams 
were similar to the exams administered in the first year of the program and were 
designed by faculty members who taught in the first year. The first curriculum-
sampling test consisted of 40 items in 2013 and 2014, and of 39 items in 2015. The 
second curriculum-sampling test consisted of 25 items. The exams consisted of 
different items each year. Cronbach’s alpha for each test is displayed in Table A3.1 
in the Appendix. 

Skills tests 
The English test was included in the procedure because most of the study material 
was in English, also in the Dutch-taught program, and the math test was included 
because statistics courses are a substantial part of the program. The English test 
consisted of 20 multiple choice items on the meaning of different English texts. The 
math test consisted of 30 multiple choice items in 2013 and 2014, and 27 multiple 
choice items in 2015, testing high-school level math knowledge. The applicants did 
not receive specific material to prepare for these tests, but example items were 
provided for the math test. The tests consisted of different items each year. 

High school performance 
High school grades of applicants who completed the highest level of Dutch 
secondary education (Dutch: vwo) were collected through the university 
administration. The grades were not part of the admission procedure. The mean 
high school grade (HSGPA) was the mean of the final grades in all high school 
courses, except courses that only resulted in a pass/fail grade. For most courses, 
50% of the final course grade was based on a national final exam. The other 50% 
consisted of the grades obtained in the last three years of secondary education.  

Academic achievement 
Outcomes on academic achievement were collected through the university 
administration. For all cohorts, the grade on the first course, the mean grade 
obtained in the first year (FYGPA, representing academic performance), the 
number of credits obtained in the first year (representing study progress), and 
records of dropout in the first year (representing retention) were obtained. For the 
2013 cohort we also collected the mean grade obtained after three years (TYGPA, 
representing academic performance) and bachelor degree attainment after three 
years (representing study progress). The bachelor program can be completed in 
three years. All grades were on a scale of 1 to 10, with 10 being the highest grade 
and a six or higher representing a pass. Mean grades were computed for each 
student using the highest obtained grade for each course (including resits). 

Courses only resulting in a pass/fail decision were not taken into account. Credit 
was granted after a course was passed; most courses earned five credit points, 
with a maximum of 60 credits per year. The first and second year courses were 
mostly the same for all students; the third year consisted largely of elective 
courses. Since the skills tests were designed to predict performance in particular 
courses, we also computed a composite for statistics courses (SGPA) and 
theoretical courses (all courses that required studying literature and completing 
an exam about psychological theories; TGPA) in the first year. The SGPA is the 
mean of the final grades on all statistics courses and the TGPA is the mean final 
grades on courses about psychological theory. In addition, we also obtained 
information on whether students chose to enroll after participating in the 
admission procedure. This study was approved by - and in accordance with the 
rules of the Ethical Committee Psychology from the university. 

3.2.3 Applicants 
The 2013 cohort4 consisted of 851 applicants, of whom 652 (77%) enrolled in the 
program, and 638 participated in at least one course. For enrollees the mean age 
was 20 (SD = 2.0), 69% was female, 46% were Dutch, 42% were German, 9% had 
another European nationality, 3% had a non-European nationality, and 57% 
followed the program in English. A high school GPA obtained at the highest level of 
Dutch secondary education was available for 201 enrollees. Third year academic 
performance was available for 492 students, the others dropped out of the 
program in the first or second year. A high school GPA was available for 159 of 
these students. 

The 2014 cohort consisted of 823 applicants, of whom 650 enrolled in the program 
(79%) and 635 participated in at least one course. For the enrollees the mean age 
was 20 (SD = 2.1), 66% was female, 44% were Dutch, 46% were German, 7% had 
another European nationality, 3% had a non-European nationality, and 59% 
followed the program in English. The high school GPA obtained at the highest level 
of Dutch secondary education was available for 217 enrollees. 

The 2015 cohort consisted of 654 applicants, of whom 541 (83%) enrolled in the 
program, and 531 participated in at least one course. For enrollees the mean age 
was 20 (SD = 2.0), 70% was female, 43% were Dutch, 46% were German, 9% had 
another European nationality, 2% had a non-European nationality, and 62% 
followed the program in English. The high school GPA obtained at the highest level 
of Dutch secondary education was available for 188 enrollees. 

                                                           
4 This is the same sample that was used in chapter 2. 
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3.2.4 Analyses 
To assess the predictive validity of the curriculum-sampling tests, correlations 
were computed for each cohort between the different predictor scores and FYGPA, 
obtained credits in the first year, dropout, TYGPA, and degree attainment after 
three years. Because the literature-based curriculum-sampling tests was designed 
to mimic the first course, and because the first course was previously found to be a 
good predictor of subsequent first year performance (Busato et al., 2000; Niessen, 
et al., 2016), correlations between the curriculum-sampling test scores and the 
first course grade and correlations between the first course grade and subsequent 
first year performance were also computed. For these analyses, results from the 
first course were excluded from the FYGPA and the number of obtained credits. In 
addition, to compare the predictive validity of the curriculum-sampling tests to the 
predictive validity of HSGPA, correlations between HSGPA and the academic 
performance outcomes were also computed.  

Although applicants were not rejected by the admission committee, indirect range 
restriction occurred due to self-selection through self-chosen non-enrollment for 
first year results, and through dropout in earlier years of the program for third 
year results, which may result in underestimation of operational validities. 
Therefore, the correlations (r) were corrected for indirect range restriction (IRR) 
using the Case IV method (Hunter, Schmidt, & Le, 2006) resulting in an estimate of 
the true score correlation (ρ), corrected for unreliability and IRR, and the 
operational validity (rc), only corrected for IRR. The correlations were aggregated 
across cohorts when applicable (resulting in �̅�𝑟𝑟𝑟, �̅�𝜌𝜌𝜌, and �̅�𝑟𝑟𝑟𝑐𝑐𝑐𝑐) 5. In the discussion of the 
results we focus on the operational validities (Hunter & Schmidt, 2004). 

In addition, the incremental validity of the literature-based curriculum-sampling 
test over HSGPA was studied based on the observed and corrected aggregated 
correlations, including an IRR correction on the correlation between HSGPA and 
the curriculum-sampling test scores. Furthermore, the skills tests (math and 
                                                           
5 Individual correlations were corrected for indirect range restriction based on the case IV method 
(Hunter et al., 2006) using the selection package in R (Fife, 2016); we first corrected correlations for 
unreliability in the predictor and second for indirect range restriction (ρ). To obtain the operational 
validities (rc), the predictor unreliability was reintroduced after correcting for IRR, as recommended by 
Hunter et al. (2006). Because the number of cohorts was small, the validity estimates were aggregated 
(�̅�𝑟𝑟𝑟, �̅�𝜌𝜌𝜌, and �̅�𝑟𝑟𝑟𝑐𝑐𝑐𝑐) using a fixed effects model, using the metafor package in R (Viechtbauer, 2010). It was not 
possible to obtain the operational validities for HSGPA and the first course grade for first year results, 
since only data of enrolled students were available for these variables. For third year results, the 
correlations for the first course grade and high school GPA could only be corrected for range restriction 
due to dropout in earlier years. Since high school GPA was obtained from the administration, the 
reliability was set to 1 (e.g., Richardson et al., 2012). The reliability of the first course grade was only 
known for the 2013 sample (α = .74) and was assumed constant across cohorts. Statistical significance 
(α < .05) was determined before corrections were applied. 

English reading comprehension) were included in the admission procedure to 
predict performance in first year statistics courses and theoretical courses, 
respectively. We studied the predictive validity for these courses by computing 
correlations between the scores on the admission tests and the mean grade on 
these two types of courses in the first year, and the incremental validity of the 
skills tests over the literature-based curriculum-sampling test. The IRR correction 
and aggregation procedures described above were also applied to these analyses. 

Lastly, the relationship between the admission test scores and enrollment was 
studied by computing point-biserial correlations between the scores on the 
admission tests and enrollment. No corrections were needed since test scores and 
enrollment decisions were available for all applicants. However, low ranking 
applicants were contacted by phone and were encouraged to reconsider their 
application. To further investigate the relationships between enrollment and the 
scores on the admission tests, logistic regression analyses controlling for receiving 
a phone call were conducted in each cohort, with the admission test scores as 
independent variables and enrollment as the dependent variable. To ease 
interpretation of the odds ratios, the admission test scores were standardized first. 

3.3 Results 
3.3.1 Short-term Predictive Validity 
Tables A3.1 and A3.2 in the Appendix contain all descriptive statistics, and Table 
A3.3 shows the observed correlations between the predictors and the first year 
academic outcomes in each cohort. Table 3.1 shows the aggregated observed, true 
score, and operational validities of each predictor measure for the first year 
academic performance outcomes. 

Curriculum samples as predictors 
The validity of the literature-based curriculum-sampling test was consistent across 
cohorts and the aggregated operational validity was high for first year academic 
performance in terms of GPA (�̅�𝑟𝑟𝑟c = .53) and moderate for obtained credits (�̅�𝑟𝑟𝑟c = .42) 
and for dropout in the first year (�̅�𝑟𝑟𝑟c = -.32). The video-lecture test (only 
administered in 2015) showed moderate predictive validity for FYGPA (𝑟𝑟𝑟𝑟c = .34) 
and obtained credits (rc = .29), and a small negative correlation with dropout  
(rc = -.15). In the entire applicant sample, the correlation between the scores on 
both curriculum-sampling tests equaled r = .51. In addition, the video-lecture test 
showed very small incremental validity for predicting FYGPA over the literature-
based curriculum-sampling test (ΔR2 = .01, R2 = .20, ΔF(1, 528) = 5.69, p = .02, and 
based on the corrected correlations, ΔR2c = .01, R2c = .26). 
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3.2.4 Analyses 
To assess the predictive validity of the curriculum-sampling tests, correlations 
were computed for each cohort between the different predictor scores and FYGPA, 
obtained credits in the first year, dropout, TYGPA, and degree attainment after 
three years. Because the literature-based curriculum-sampling tests was designed 
to mimic the first course, and because the first course was previously found to be a 
good predictor of subsequent first year performance (Busato et al., 2000; Niessen, 
et al., 2016), correlations between the curriculum-sampling test scores and the 
first course grade and correlations between the first course grade and subsequent 
first year performance were also computed. For these analyses, results from the 
first course were excluded from the FYGPA and the number of obtained credits. In 
addition, to compare the predictive validity of the curriculum-sampling tests to the 
predictive validity of HSGPA, correlations between HSGPA and the academic 
performance outcomes were also computed.  

Although applicants were not rejected by the admission committee, indirect range 
restriction occurred due to self-selection through self-chosen non-enrollment for 
first year results, and through dropout in earlier years of the program for third 
year results, which may result in underestimation of operational validities. 
Therefore, the correlations (r) were corrected for indirect range restriction (IRR) 
using the Case IV method (Hunter, Schmidt, & Le, 2006) resulting in an estimate of 
the true score correlation (ρ), corrected for unreliability and IRR, and the 
operational validity (rc), only corrected for IRR. The correlations were aggregated 
across cohorts when applicable (resulting in �̅�𝑟𝑟𝑟, �̅�𝜌𝜌𝜌, and �̅�𝑟𝑟𝑟𝑐𝑐𝑐𝑐) 5. In the discussion of the 
results we focus on the operational validities (Hunter & Schmidt, 2004). 

In addition, the incremental validity of the literature-based curriculum-sampling 
test over HSGPA was studied based on the observed and corrected aggregated 
correlations, including an IRR correction on the correlation between HSGPA and 
the curriculum-sampling test scores. Furthermore, the skills tests (math and 
                                                           
5 Individual correlations were corrected for indirect range restriction based on the case IV method 
(Hunter et al., 2006) using the selection package in R (Fife, 2016); we first corrected correlations for 
unreliability in the predictor and second for indirect range restriction (ρ). To obtain the operational 
validities (rc), the predictor unreliability was reintroduced after correcting for IRR, as recommended by 
Hunter et al. (2006). Because the number of cohorts was small, the validity estimates were aggregated 
(�̅�𝑟𝑟𝑟, �̅�𝜌𝜌𝜌, and �̅�𝑟𝑟𝑟𝑐𝑐𝑐𝑐) using a fixed effects model, using the metafor package in R (Viechtbauer, 2010). It was not 
possible to obtain the operational validities for HSGPA and the first course grade for first year results, 
since only data of enrolled students were available for these variables. For third year results, the 
correlations for the first course grade and high school GPA could only be corrected for range restriction 
due to dropout in earlier years. Since high school GPA was obtained from the administration, the 
reliability was set to 1 (e.g., Richardson et al., 2012). The reliability of the first course grade was only 
known for the 2013 sample (α = .74) and was assumed constant across cohorts. Statistical significance 
(α < .05) was determined before corrections were applied. 

English reading comprehension) were included in the admission procedure to 
predict performance in first year statistics courses and theoretical courses, 
respectively. We studied the predictive validity for these courses by computing 
correlations between the scores on the admission tests and the mean grade on 
these two types of courses in the first year, and the incremental validity of the 
skills tests over the literature-based curriculum-sampling test. The IRR correction 
and aggregation procedures described above were also applied to these analyses. 

Lastly, the relationship between the admission test scores and enrollment was 
studied by computing point-biserial correlations between the scores on the 
admission tests and enrollment. No corrections were needed since test scores and 
enrollment decisions were available for all applicants. However, low ranking 
applicants were contacted by phone and were encouraged to reconsider their 
application. To further investigate the relationships between enrollment and the 
scores on the admission tests, logistic regression analyses controlling for receiving 
a phone call were conducted in each cohort, with the admission test scores as 
independent variables and enrollment as the dependent variable. To ease 
interpretation of the odds ratios, the admission test scores were standardized first. 

3.3 Results 
3.3.1 Short-term Predictive Validity 
Tables A3.1 and A3.2 in the Appendix contain all descriptive statistics, and Table 
A3.3 shows the observed correlations between the predictors and the first year 
academic outcomes in each cohort. Table 3.1 shows the aggregated observed, true 
score, and operational validities of each predictor measure for the first year 
academic performance outcomes. 

Curriculum samples as predictors 
The validity of the literature-based curriculum-sampling test was consistent across 
cohorts and the aggregated operational validity was high for first year academic 
performance in terms of GPA (�̅�𝑟𝑟𝑟c = .53) and moderate for obtained credits (�̅�𝑟𝑟𝑟c = .42) 
and for dropout in the first year (�̅�𝑟𝑟𝑟c = -.32). The video-lecture test (only 
administered in 2015) showed moderate predictive validity for FYGPA (𝑟𝑟𝑟𝑟c = .34) 
and obtained credits (rc = .29), and a small negative correlation with dropout  
(rc = -.15). In the entire applicant sample, the correlation between the scores on 
both curriculum-sampling tests equaled r = .51. In addition, the video-lecture test 
showed very small incremental validity for predicting FYGPA over the literature-
based curriculum-sampling test (ΔR2 = .01, R2 = .20, ΔF(1, 528) = 5.69, p = .02, and 
based on the corrected correlations, ΔR2c = .01, R2c = .26). 
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Specific skills tests and grades as predictors 
The operational validities of the math and English skills tests were less consistent 
across cohorts (Table A3.3) and the aggregated operational validities were 
moderate to small for all outcome measures. The data needed to check for and, if 
needed, correct for range restriction in HSGPA were not available, so we only 
computed the aggregated observed correlations with the academic outcomes. High 
school GPA showed high predictive validity for FYGPA (�̅�𝑟𝑟𝑟 = .47), and moderate 
predictive validity for the obtained number of credits (�̅�𝑟𝑟𝑟 = .28) and dropout  
(�̅�𝑟𝑟𝑟 = -.20). The first course grade showed very high predictive validity for 
subsequent performance in the first year, with �̅�𝑟𝑟𝑟 = .72 for FYGPA, �̅�𝑟𝑟𝑟 = .61 for 
obtained credits, and �̅�𝑟𝑟𝑟 = -.43 for dropout. These correlations were substantially 
higher than those for the literature-based curriculum-sampling test, which was 
modeled after this first course. The literature-based curriculum-sampling test 
showed an aggregated correlation with the first course grade of 
 �̅�𝑟𝑟𝑟 = .49 (�̅�𝑟𝑟𝑟c = .56 after correction for IRR). 

3.3.2 Long-term Predictive Validity 
Table 3.2 shows observed and corrected correlations between the predictors and 
academic performance after three years (only studied for the 2013 cohort). The 
literature-based curriculum-sampling test showed a high operational validity of  
rc = .55 for third year GPA, and a moderate operational validity of rc = .32 with 
bachelor’s degree attainment in three years. The math skills test showed small 
validities (rc = .27 for TYGPA and rc = .19 for TYBA), and the English test showed 
small validity for TYGPA of rc = .17, and small, non-significant validity for TYBA  
(rc = .06). High school GPA had a high correlation with TYGPA of rc =.63 and a 
moderate correlation with TYBA of rc = .31. Lastly, the first course grade on 
Introduction to Psychology obtained in the first year showed large correlations with 
TYGPA (rc = .71) and with TYBA (rc = .48). Thus, the curriculum-sampling test 
scores, high school GPA, and the first course grade were good predictors of 
academic performance after three years of studying in the Psychology program. 

3.3.3 Incremental Validity 
The incremental validity of the literature-based curriculum-sampling tests over 
high school GPA was computed based on the aggregated correlations across 
cohorts, both observed and corrected for indirect range restriction in the 
curriculum-sampling test. When the analyses were conducted for each cohort 
separately (results not shown but available upon request), the incremental validity 
of the literature-based curriculum-sampling test over HSGPA was statistically 
significant in each cohort and for each criterion. The aggregated results are shown 
in Table 3.3. The aggregated correlation between the curriculum-sampling test 
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Specific skills tests and grades as predictors 
The operational validities of the math and English skills tests were less consistent 
across cohorts (Table A3.3) and the aggregated operational validities were 
moderate to small for all outcome measures. The data needed to check for and, if 
needed, correct for range restriction in HSGPA were not available, so we only 
computed the aggregated observed correlations with the academic outcomes. High 
school GPA showed high predictive validity for FYGPA (�̅�𝑟𝑟𝑟 = .47), and moderate 
predictive validity for the obtained number of credits (�̅�𝑟𝑟𝑟 = .28) and dropout  
(�̅�𝑟𝑟𝑟 = -.20). The first course grade showed very high predictive validity for 
subsequent performance in the first year, with �̅�𝑟𝑟𝑟 = .72 for FYGPA, �̅�𝑟𝑟𝑟 = .61 for 
obtained credits, and �̅�𝑟𝑟𝑟 = -.43 for dropout. These correlations were substantially 
higher than those for the literature-based curriculum-sampling test, which was 
modeled after this first course. The literature-based curriculum-sampling test 
showed an aggregated correlation with the first course grade of 
 �̅�𝑟𝑟𝑟 = .49 (�̅�𝑟𝑟𝑟c = .56 after correction for IRR). 

3.3.2 Long-term Predictive Validity 
Table 3.2 shows observed and corrected correlations between the predictors and 
academic performance after three years (only studied for the 2013 cohort). The 
literature-based curriculum-sampling test showed a high operational validity of  
rc = .55 for third year GPA, and a moderate operational validity of rc = .32 with 
bachelor’s degree attainment in three years. The math skills test showed small 
validities (rc = .27 for TYGPA and rc = .19 for TYBA), and the English test showed 
small validity for TYGPA of rc = .17, and small, non-significant validity for TYBA  
(rc = .06). High school GPA had a high correlation with TYGPA of rc =.63 and a 
moderate correlation with TYBA of rc = .31. Lastly, the first course grade on 
Introduction to Psychology obtained in the first year showed large correlations with 
TYGPA (rc = .71) and with TYBA (rc = .48). Thus, the curriculum-sampling test 
scores, high school GPA, and the first course grade were good predictors of 
academic performance after three years of studying in the Psychology program. 

3.3.3 Incremental Validity 
The incremental validity of the literature-based curriculum-sampling tests over 
high school GPA was computed based on the aggregated correlations across 
cohorts, both observed and corrected for indirect range restriction in the 
curriculum-sampling test. When the analyses were conducted for each cohort 
separately (results not shown but available upon request), the incremental validity 
of the literature-based curriculum-sampling test over HSGPA was statistically 
significant in each cohort and for each criterion. The aggregated results are shown 
in Table 3.3. The aggregated correlation between the curriculum-sampling test 
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score and high school GPA was �̅�𝑟𝑟𝑟 = .49 and �̅�𝑟𝑟𝑟c = .55. The curriculum-sampling test 
showed a substantial increase in explained variance over high school GPA for 
predicting FYGPA (∆𝑅𝑅𝑅𝑅ത2c = .11), and for predicting the number of obtained credits 
(∆𝑅𝑅𝑅𝑅ത2c = .10). Together, high school GPA and the curriculum-sampling test scores 
explained a large percentage of the variance in FYGPA (R2c = .33) and in obtained 
credits in the first year (R2c = .18). For predicting TYGPA, the curriculum-sampling 
test and high school GPA combined explained 46% of the variance, but the 
incremental validity of the curriculum-sampling test over high school GPA was 
modest (ΔR2c = .06). 

 
Table 3.2 
Correlations between predictors and third year academic outcomes 
Predictor  TYGPA  TYBAa 

r ρ rc r ρ rc 
Cur. 1 .38* 

[.30, .45] 
.62 

[.51, .70] 
.55 

[.46, .63] 
.20* 

[.11, .28] 
.35 

[.20, .48] 
.32 

[.18, .43] 
Math .24* 

[.16, .32] 
.31 

[.21, .41] 
.27 

[.18, .36] 
.17* 

[.08, .25] 
.22 

[.10, .32] 
.19 

[.09, .28] 
English .17* 

[.08, .25] 
.20 

[.10, .30] 
.17 

[.08, .25] 
.06 

[-.03, .15] 
.07 

[-.04, .18] 
.06 

[-.03, .15] 
HSGPA .61* 

[.50, .70] 
 .63 

[.52, .72] 
.30* 

[.10, .47] 
 .31 

[.16, .46] 
FCG .62* 

[.56, .67] 
.83 

[.77, .87] 
.71 

[.67, .75] 
.37* 

[.10, .47] 
.56 

[.46, .65] 
.48 

[.39, .56] 
Note. Cur. 1 = curriculum-sampling test based on literature, Math = math test, English = English reading 
comprehension test, HSGPA = high school mean grade, FCG = first course grade, TYGPA= third year 
mean grade, TYBA = third year Bachelor’s degree attainment, r = uncorrected correlation, ρ = the 
aggregated true score correlation (corrected for unreliability and indirect range restriction), rc = 
correlation corrected for indirect range restriction. a Point-biserial correlations. 95% confidence 
intervals are in brackets. * p < .05 

 

Table 3.3 
Incremental validity of the literature-based curriculum-sampling test over high 
school GPA 
Data FYGPA FYECT TYGPAa 

𝑅𝑅𝑅𝑅ത 𝑅𝑅𝑅𝑅ത2 ∆𝑅𝑅𝑅𝑅ത2 𝑅𝑅𝑅𝑅ത 𝑅𝑅𝑅𝑅ത2 ∆𝑅𝑅𝑅𝑅ത2 R 𝑅𝑅𝑅𝑅2 𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅2 
Observed .54 .29 .07 .37 .14 .07 .62 .38 .01 
Corrected .57 .33 .11 .42 .18 .10 .67 .46 .06 
Note. FYGPA = first year mean grade, FYECT = first year credits, TYGPA= third year mean grade, 𝑅𝑅𝑅𝑅ത= 
aggregated multiple correlation, 𝑅𝑅𝑅𝑅ത2 = aggregated variance explained based on HSGPA and the 
curriculum-sampling test scores, ΔR2 = aggregated increase in explained variance based on curriculum-
sampling test scores over HSGPA. Observed = based on observed correlations, Corrected = based on 
operational correlations (corrected for IRR). a Based on the 2013 cohort. 

3.3.4 Specific Course Achievement 
The predictive validity of the admission tests for specific course achievement in the 
first year is shown in Table 3.4. The aggregated correlation between the mean 
grade on the statistics courses (SGPA) and the mean grade on theoretical courses 
(TGPA) was �̅�𝑟𝑟𝑟 = .66. As expected, the scores on the English test only showed a small 
correlation with performance in the statistics courses (�̅�𝑟𝑟𝑟c = .14). The curriculum-
sampling tests and the math test predicted performance in statistics course equally 
well (around �̅�𝑟𝑟𝑟c = .40). Their scores combined accounted for a large percentage of 
the variance in statistics GPA (𝑅𝑅𝑅𝑅തc = .26), with an incremental validity of the math 
test over the curriculum-sampling test of Δ𝑅𝑅𝑅𝑅ത2c = .08. The curriculum-sampling tests 
were the strongest predictors of performance in theoretical courses, with �̅�𝑟𝑟𝑟c = .53 
for the literature-based test and 𝑟𝑟𝑟𝑟c = .30 for the video-lecture test. The English test 
and the math test showed small correlations (both �̅�𝑟𝑟𝑟c = .19) with theoretical course 
performance. The scores on the English test and the literature-based curriculum-
sampling test combined accounted for a large percentage of the variance in 
theoretical GPA (𝑅𝑅𝑅𝑅തc = .28) and with an incremental validity of the English test over 
the curriculum-sampling test of Δ𝑅𝑅𝑅𝑅ത2c = < .01.6 

3.3.5 Enrollment 
The aggregated operational and true score correlations between the admission test 
scores and enrollment are shown in Table 3.1, and the observed correlations per 
cohort are in Table A3.3 in the Appendix. The aggregated operational correlation 
between the scores on the literature-based curriculum-sampling tests and 
enrollment was �̅�𝑟𝑟𝑟 = .25; for the video-lecture test this was r = .18. The math test 
scores (�̅�𝑟𝑟𝑟 = .09) and the English test scores (�̅�𝑟𝑟𝑟 = .15) showed small correlations 
with enrollment. So, the admission test scores showed small relationships with 
enrollment, with the largest correlation for the literature-based curriculum-
sampling test. 

To assess the relationship between the scores on the admission tests and 
enrollment further, enrollment was regressed on the admission test scores, 
controlling for receiving a discouraging phone call. To ease interpretation of the 
                                                           
6 The incremental validity of the math test over the curriculum-sampling test for SGPA based on the 
observed correlations equaled ∆𝑅𝑅𝑅𝑅ത2 = .08 (R2 = .21). The aggregated correlation between the math test 
scores and the curriculum-sampling test scores was �̅�𝑟𝑟𝑟c = .27. The incremental validity of the English test 
over the curriculum-sampling test for TGPA based on the observed correlations equaled Δ𝑅𝑅𝑅𝑅ത2 = < .01  
(R2 = .21). The aggregated correlation between scores on the English test and scores on the curriculum-
sampling test was �̅�𝑟𝑟𝑟c = .44. When the analyses were conducted for each cohort separately (results not 
shown but available upon request), the incremental validity of the math test over the literature-based 
curriculum-sampling test for statistics GPA was statistically significant in each cohort. The incremental 
validity of the English test over the literature-based test was only statically significant in the 2013 
cohort. 
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score and high school GPA was �̅�𝑟𝑟𝑟 = .49 and �̅�𝑟𝑟𝑟c = .55. The curriculum-sampling test 
showed a substantial increase in explained variance over high school GPA for 
predicting FYGPA (∆𝑅𝑅𝑅𝑅ത2c = .11), and for predicting the number of obtained credits 
(∆𝑅𝑅𝑅𝑅ത2c = .10). Together, high school GPA and the curriculum-sampling test scores 
explained a large percentage of the variance in FYGPA (R2c = .33) and in obtained 
credits in the first year (R2c = .18). For predicting TYGPA, the curriculum-sampling 
test and high school GPA combined explained 46% of the variance, but the 
incremental validity of the curriculum-sampling test over high school GPA was 
modest (ΔR2c = .06). 

 
Table 3.2 
Correlations between predictors and third year academic outcomes 
Predictor  TYGPA  TYBAa 

r ρ rc r ρ rc 
Cur. 1 .38* 

[.30, .45] 
.62 

[.51, .70] 
.55 

[.46, .63] 
.20* 

[.11, .28] 
.35 

[.20, .48] 
.32 

[.18, .43] 
Math .24* 

[.16, .32] 
.31 

[.21, .41] 
.27 

[.18, .36] 
.17* 

[.08, .25] 
.22 

[.10, .32] 
.19 

[.09, .28] 
English .17* 

[.08, .25] 
.20 

[.10, .30] 
.17 

[.08, .25] 
.06 

[-.03, .15] 
.07 

[-.04, .18] 
.06 

[-.03, .15] 
HSGPA .61* 

[.50, .70] 
 .63 

[.52, .72] 
.30* 

[.10, .47] 
 .31 

[.16, .46] 
FCG .62* 

[.56, .67] 
.83 

[.77, .87] 
.71 

[.67, .75] 
.37* 

[.10, .47] 
.56 

[.46, .65] 
.48 

[.39, .56] 
Note. Cur. 1 = curriculum-sampling test based on literature, Math = math test, English = English reading 
comprehension test, HSGPA = high school mean grade, FCG = first course grade, TYGPA= third year 
mean grade, TYBA = third year Bachelor’s degree attainment, r = uncorrected correlation, ρ = the 
aggregated true score correlation (corrected for unreliability and indirect range restriction), rc = 
correlation corrected for indirect range restriction. a Point-biserial correlations. 95% confidence 
intervals are in brackets. * p < .05 

 

Table 3.3 
Incremental validity of the literature-based curriculum-sampling test over high 
school GPA 
Data FYGPA FYECT TYGPAa 

𝑅𝑅𝑅𝑅ത 𝑅𝑅𝑅𝑅ത2 ∆𝑅𝑅𝑅𝑅ത2 𝑅𝑅𝑅𝑅ത 𝑅𝑅𝑅𝑅ത2 ∆𝑅𝑅𝑅𝑅ത2 R 𝑅𝑅𝑅𝑅2 𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅2 
Observed .54 .29 .07 .37 .14 .07 .62 .38 .01 
Corrected .57 .33 .11 .42 .18 .10 .67 .46 .06 
Note. FYGPA = first year mean grade, FYECT = first year credits, TYGPA= third year mean grade, 𝑅𝑅𝑅𝑅ത= 
aggregated multiple correlation, 𝑅𝑅𝑅𝑅ത2 = aggregated variance explained based on HSGPA and the 
curriculum-sampling test scores, ΔR2 = aggregated increase in explained variance based on curriculum-
sampling test scores over HSGPA. Observed = based on observed correlations, Corrected = based on 
operational correlations (corrected for IRR). a Based on the 2013 cohort. 

3.3.4 Specific Course Achievement 
The predictive validity of the admission tests for specific course achievement in the 
first year is shown in Table 3.4. The aggregated correlation between the mean 
grade on the statistics courses (SGPA) and the mean grade on theoretical courses 
(TGPA) was �̅�𝑟𝑟𝑟 = .66. As expected, the scores on the English test only showed a small 
correlation with performance in the statistics courses (�̅�𝑟𝑟𝑟c = .14). The curriculum-
sampling tests and the math test predicted performance in statistics course equally 
well (around �̅�𝑟𝑟𝑟c = .40). Their scores combined accounted for a large percentage of 
the variance in statistics GPA (𝑅𝑅𝑅𝑅തc = .26), with an incremental validity of the math 
test over the curriculum-sampling test of Δ𝑅𝑅𝑅𝑅ത2c = .08. The curriculum-sampling tests 
were the strongest predictors of performance in theoretical courses, with �̅�𝑟𝑟𝑟c = .53 
for the literature-based test and 𝑟𝑟𝑟𝑟c = .30 for the video-lecture test. The English test 
and the math test showed small correlations (both �̅�𝑟𝑟𝑟c = .19) with theoretical course 
performance. The scores on the English test and the literature-based curriculum-
sampling test combined accounted for a large percentage of the variance in 
theoretical GPA (𝑅𝑅𝑅𝑅തc = .28) and with an incremental validity of the English test over 
the curriculum-sampling test of Δ𝑅𝑅𝑅𝑅ത2c = < .01.6 

3.3.5 Enrollment 
The aggregated operational and true score correlations between the admission test 
scores and enrollment are shown in Table 3.1, and the observed correlations per 
cohort are in Table A3.3 in the Appendix. The aggregated operational correlation 
between the scores on the literature-based curriculum-sampling tests and 
enrollment was �̅�𝑟𝑟𝑟 = .25; for the video-lecture test this was r = .18. The math test 
scores (�̅�𝑟𝑟𝑟 = .09) and the English test scores (�̅�𝑟𝑟𝑟 = .15) showed small correlations 
with enrollment. So, the admission test scores showed small relationships with 
enrollment, with the largest correlation for the literature-based curriculum-
sampling test. 

To assess the relationship between the scores on the admission tests and 
enrollment further, enrollment was regressed on the admission test scores, 
controlling for receiving a discouraging phone call. To ease interpretation of the 
                                                           
6 The incremental validity of the math test over the curriculum-sampling test for SGPA based on the 
observed correlations equaled ∆𝑅𝑅𝑅𝑅ത2 = .08 (R2 = .21). The aggregated correlation between the math test 
scores and the curriculum-sampling test scores was �̅�𝑟𝑟𝑟c = .27. The incremental validity of the English test 
over the curriculum-sampling test for TGPA based on the observed correlations equaled Δ𝑅𝑅𝑅𝑅ത2 = < .01  
(R2 = .21). The aggregated correlation between scores on the English test and scores on the curriculum-
sampling test was �̅�𝑟𝑟𝑟c = .44. When the analyses were conducted for each cohort separately (results not 
shown but available upon request), the incremental validity of the math test over the literature-based 
curriculum-sampling test for statistics GPA was statistically significant in each cohort. The incremental 
validity of the English test over the literature-based test was only statically significant in the 2013 
cohort. 
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odds ratios, the admission test scores were standardized first. The results of the 
logistic regression are shown in Table 3.5. In each cohort, the score on the 
literature-based curriculum-sampling test was significantly related to enrollment, 
with higher scores associated to higher odds for enrollment. With each standard 
deviation unit increase in the test score, the odds of enrollment increased with  
eB = 1.33, eB = 2.04, and eB = 1.55 in 2013, 2014, and 2015, respectively. In the 2013 
and 2014 cohorts, the curriculum-sampling test score was the only significant 
predictor of enrollment. The video-based curriculum-sampling test score and the 
math test score also showed statistically significant relationships with enrollment 
in the 2015 cohort (eB = 1.34 and eB = 0.78). Notably, a higher score in the math 
test was associated with lower odds of enrollment. 
 
 
Table 3.4 
Predictive validity for specific course achievement in the first year 
Predictor SGPA TGPA 

�̅�𝑟𝑟𝑟 �̅�𝜌𝜌𝜌 �̅�𝑟𝑟𝑟c �̅�𝑟𝑟𝑟 �̅�𝜌𝜌𝜌 �̅�𝑟𝑟𝑟c 
Cur. 1 .36 

[.32, .40] 
.47 

[.42, .52] 
.42 

[.37, .47] 
.46 

[.43, .50] 
.60 

[.55, .64] 
.53 

[.49, .57] 
Cur. 2a .33 

[.25, .40] 
.45 

[.35, .54] 
.38 

[.29, .46] 
.26 

[.18, .34] 
.36 

[.25, .47] 
.30 

[.21, .39] 
Math .37 

[.33, .41] 
.44 

[.39, .49] 
.39 

[.34, .43] 
.19 

[.14, .23] 
.22 

[.17, .28] 
.19 

[.15, .24] 
English .13 

[.07, .18] 
.17 

[.09, .25] 
.14 

[.08, .18] 
.17 

[.12, .22] 
.24 

[.17, .31] 
.19 

[.13, .25] 
Note. Cur. 1 = curriculum-sampling test based on literature, Cur. 2 = curriculum-sampling test based on 
a video lecture, Math = math test, English = English reading comprehension test, SGPA = statistics 
courses GPA, TGPA = theoretical courses GPA, �̅�𝑟𝑟𝑟 = the aggregated correlation across cohorts, �̅�𝜌𝜌𝜌 = the 
aggregated true score correlation (corrected for unreliability and indirect range restriction), 𝒓𝒓𝒓𝒓തc = the 
aggregated operational correlation across cohorts (corrected for indirect range restriction). 95% 
confidence intervals are in brackets. a Based on the 2015 cohort. All correlations were statistically 
significant with p < .05. 
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odds ratios, the admission test scores were standardized first. The results of the 
logistic regression are shown in Table 3.5. In each cohort, the score on the 
literature-based curriculum-sampling test was significantly related to enrollment, 
with higher scores associated to higher odds for enrollment. With each standard 
deviation unit increase in the test score, the odds of enrollment increased with  
eB = 1.33, eB = 2.04, and eB = 1.55 in 2013, 2014, and 2015, respectively. In the 2013 
and 2014 cohorts, the curriculum-sampling test score was the only significant 
predictor of enrollment. The video-based curriculum-sampling test score and the 
math test score also showed statistically significant relationships with enrollment 
in the 2015 cohort (eB = 1.34 and eB = 0.78). Notably, a higher score in the math 
test was associated with lower odds of enrollment. 
 
 
Table 3.4 
Predictive validity for specific course achievement in the first year 
Predictor SGPA TGPA 

�̅�𝑟𝑟𝑟 �̅�𝜌𝜌𝜌 �̅�𝑟𝑟𝑟c �̅�𝑟𝑟𝑟 �̅�𝜌𝜌𝜌 �̅�𝑟𝑟𝑟c 
Cur. 1 .36 

[.32, .40] 
.47 

[.42, .52] 
.42 

[.37, .47] 
.46 

[.43, .50] 
.60 

[.55, .64] 
.53 

[.49, .57] 
Cur. 2a .33 

[.25, .40] 
.45 

[.35, .54] 
.38 

[.29, .46] 
.26 

[.18, .34] 
.36 

[.25, .47] 
.30 

[.21, .39] 
Math .37 

[.33, .41] 
.44 

[.39, .49] 
.39 

[.34, .43] 
.19 

[.14, .23] 
.22 

[.17, .28] 
.19 

[.15, .24] 
English .13 

[.07, .18] 
.17 

[.09, .25] 
.14 

[.08, .18] 
.17 

[.12, .22] 
.24 

[.17, .31] 
.19 

[.13, .25] 
Note. Cur. 1 = curriculum-sampling test based on literature, Cur. 2 = curriculum-sampling test based on 
a video lecture, Math = math test, English = English reading comprehension test, SGPA = statistics 
courses GPA, TGPA = theoretical courses GPA, �̅�𝑟𝑟𝑟 = the aggregated correlation across cohorts, �̅�𝜌𝜌𝜌 = the 
aggregated true score correlation (corrected for unreliability and indirect range restriction), 𝒓𝒓𝒓𝒓തc = the 
aggregated operational correlation across cohorts (corrected for indirect range restriction). 95% 
confidence intervals are in brackets. a Based on the 2015 cohort. All correlations were statistically 
significant with p < .05. 
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3.4 Discussion 
The results showed that the predictive validity of the literature-based curriculum-
sampling test for first year academic achievement was consistent across cohorts, 
with high correlations with FYGPA and moderate correlations with the number of 
obtained credits and dropout. These results replicated the results shown in 
chapter 2. However, the validity of the curriculum-sampling test was lower than 
the predictive validity of the grade in the course that it was designed to mimic; this 
course grade showed very large correlations with later academic achievement. In 
addition, the video-lecture based curriculum-sampling test showed moderate 
predictive validity and little incremental validity over the literature-based test. 
Notably, the operational predictive validity of the literature-based curriculum-
sampling test for academic performance after three years of bachelor courses was 
still high. The predictive validity of the curriculum-sampling test was mostly 
comparable to or slightly higher than the predictive validity of high school GPA; in 
comparison, high school GPA was a slightly better predictor for third year GPA. 
Furthermore, whereas the literature-based curriculum-sampling test scores and 
high school GPA were strongly related, the unique explanatory power of the 
curriculum test scores over high school GPA was substantial for first year academic 
achievement and modest for third year academic achievement.  

For the prediction of specific course achievement, our expectations were partially 
confirmed. The math test scores did not predict statistical course performance 
better than the curriculum-sampling tests, but they did show some incremental 
validity over the curriculum-sampling test. The English test scores did not add 
incremental validity over the curriculum-sampling test for predicting theoretical 
course performance. A possible explanation may be that English reading 
comprehension was also implicitly assessed by the curriculum-sampling test, as 
the material to be studied was in English. Finally, in the regression analyses, 
relationships between test scores and enrollment decisions were only found for 
the curriculum-sampling test scores, indicating that this relationship may be an 
advantage of representative sample-based admission tests in particular. 

Study 2: Construct Saturation 
3.5 Method 

3.5.1Participants and Procedure  
The sample consisted of 104 first year students who enrolled in the Dutch-taught 
psychology program in 2015 and participated in the study for course credit. The 
mean age was 19.1 (SD = 1.5), 71% was female, and all students had a Dutch 
nationality. The data were collected in two sessions scheduled three days apart. In 
the first session, participants completed self-report questionnaires about their 

personality, procrastination tendencies, study skills, and study habits. In the 
second session they completed a cognitive ability test that took about an hour to 
complete. All measures were administered on a computer in the Dutch language. 
Both sessions were proctored and took place in a research lab at the university, 
with several participants completing the measures simultaneously. The 
participants received their scores on the cognitive test immediately after 
completion to encourage effortful participation. All participants provided informed 
consent and provided permission to link the data to their admission test scores 
and academic performance. Participation took place between October 2015 and 
April 2016. This study adhered to the rules of and was approved by the Ethics 
Committee Psychology. 

3.5.2 Materials and Measures 
Cognitive ability 
Cognitive ability was measured by the Q1000 Capaciteiten Hoog (in Dutch; van 
Bebber, Lem, & van Zoelen, 2010), developed for personnel selection and career 
development purposes for adults who followed upper higher education. The test 
consisted of seven subscales across three domains: Analogies, syllogisms, and 
vocabulary for the verbal domain; digit series and sums for the numerical domain; 
and matrices and cubes for the figural domain. The test also yields a higher-order 
general cognitive ability score consisting of a combination of the three domain 
scores. Van Bebber et al. (2010) showed that the test has convergent validity with 
other measures of cognitive ability (the Dutch version of the General Aptitude Test 
Battery and Raven’s Progressive Matrices), and the Dutch Committee on Tests and 
Testing Affairs (Dutch: COTAN) evaluated the reliability and construct validity of 
the test as sufficient (Egberink, Holly-Middelkamp, & Vermeulen, 2010). The 
proportion of items answered correctly per scale was used to compute the scale 
scores, which were averaged across scales to obtain the total score representing 
general cognitive ability. These scores were converted to a scale of 0 to 10 for 
convenience. The estimated reliability of the full test score was α = .87, which was 
similar to the reliability reported in the test manual (van Bebber et al., 2010). 

Conscientiousness 
Conscientiousness was measured using the Dutch version of the Big Five Inventory 
(BFI; Denissen, Geenen, van Aken, Gosling, & Potter, 2008). The entire BFI was 
administered, but the other scale scores were not used in this study. The 
conscientiousness scale of the BFI consisted of nine items answered on a five-point 
Likert scale (1 = strongly disagree through 5 = strongly agree), and Cronbach’s  
α = .86.  
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3.4 Discussion 
The results showed that the predictive validity of the literature-based curriculum-
sampling test for first year academic achievement was consistent across cohorts, 
with high correlations with FYGPA and moderate correlations with the number of 
obtained credits and dropout. These results replicated the results shown in 
chapter 2. However, the validity of the curriculum-sampling test was lower than 
the predictive validity of the grade in the course that it was designed to mimic; this 
course grade showed very large correlations with later academic achievement. In 
addition, the video-lecture based curriculum-sampling test showed moderate 
predictive validity and little incremental validity over the literature-based test. 
Notably, the operational predictive validity of the literature-based curriculum-
sampling test for academic performance after three years of bachelor courses was 
still high. The predictive validity of the curriculum-sampling test was mostly 
comparable to or slightly higher than the predictive validity of high school GPA; in 
comparison, high school GPA was a slightly better predictor for third year GPA. 
Furthermore, whereas the literature-based curriculum-sampling test scores and 
high school GPA were strongly related, the unique explanatory power of the 
curriculum test scores over high school GPA was substantial for first year academic 
achievement and modest for third year academic achievement.  

For the prediction of specific course achievement, our expectations were partially 
confirmed. The math test scores did not predict statistical course performance 
better than the curriculum-sampling tests, but they did show some incremental 
validity over the curriculum-sampling test. The English test scores did not add 
incremental validity over the curriculum-sampling test for predicting theoretical 
course performance. A possible explanation may be that English reading 
comprehension was also implicitly assessed by the curriculum-sampling test, as 
the material to be studied was in English. Finally, in the regression analyses, 
relationships between test scores and enrollment decisions were only found for 
the curriculum-sampling test scores, indicating that this relationship may be an 
advantage of representative sample-based admission tests in particular. 

Study 2: Construct Saturation 
3.5 Method 

3.5.1Participants and Procedure  
The sample consisted of 104 first year students who enrolled in the Dutch-taught 
psychology program in 2015 and participated in the study for course credit. The 
mean age was 19.1 (SD = 1.5), 71% was female, and all students had a Dutch 
nationality. The data were collected in two sessions scheduled three days apart. In 
the first session, participants completed self-report questionnaires about their 

personality, procrastination tendencies, study skills, and study habits. In the 
second session they completed a cognitive ability test that took about an hour to 
complete. All measures were administered on a computer in the Dutch language. 
Both sessions were proctored and took place in a research lab at the university, 
with several participants completing the measures simultaneously. The 
participants received their scores on the cognitive test immediately after 
completion to encourage effortful participation. All participants provided informed 
consent and provided permission to link the data to their admission test scores 
and academic performance. Participation took place between October 2015 and 
April 2016. This study adhered to the rules of and was approved by the Ethics 
Committee Psychology. 

3.5.2 Materials and Measures 
Cognitive ability 
Cognitive ability was measured by the Q1000 Capaciteiten Hoog (in Dutch; van 
Bebber, Lem, & van Zoelen, 2010), developed for personnel selection and career 
development purposes for adults who followed upper higher education. The test 
consisted of seven subscales across three domains: Analogies, syllogisms, and 
vocabulary for the verbal domain; digit series and sums for the numerical domain; 
and matrices and cubes for the figural domain. The test also yields a higher-order 
general cognitive ability score consisting of a combination of the three domain 
scores. Van Bebber et al. (2010) showed that the test has convergent validity with 
other measures of cognitive ability (the Dutch version of the General Aptitude Test 
Battery and Raven’s Progressive Matrices), and the Dutch Committee on Tests and 
Testing Affairs (Dutch: COTAN) evaluated the reliability and construct validity of 
the test as sufficient (Egberink, Holly-Middelkamp, & Vermeulen, 2010). The 
proportion of items answered correctly per scale was used to compute the scale 
scores, which were averaged across scales to obtain the total score representing 
general cognitive ability. These scores were converted to a scale of 0 to 10 for 
convenience. The estimated reliability of the full test score was α = .87, which was 
similar to the reliability reported in the test manual (van Bebber et al., 2010). 

Conscientiousness 
Conscientiousness was measured using the Dutch version of the Big Five Inventory 
(BFI; Denissen, Geenen, van Aken, Gosling, & Potter, 2008). The entire BFI was 
administered, but the other scale scores were not used in this study. The 
conscientiousness scale of the BFI consisted of nine items answered on a five-point 
Likert scale (1 = strongly disagree through 5 = strongly agree), and Cronbach’s  
α = .86.  
 

57

Chapter 3 The predictive validity and construct saturation of curriculum-sampling tests

3



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 58PDF page: 58PDF page: 58PDF page: 58

Procrastination 
Lay's Procrastination Scale (Lay, 1986) was used to measure procrastination 
tendencies. This scale consisted of 20 items answered on a five-point Likert-scale 
(1 = never through 5 = all of the time) with Cronbach’s α = .84. 

Study skills and study habits 
The Study Management and Academic Results Test (SMART: Kleijn, van der Ploeg, 
& Topman, 1994) consisted of four scales measuring study-related cognitions 
(academic competence and test competence), and study management skills (time 
management and strategic studying). Academic competence was defined as being 
able to understand the study material and enjoying studying the material; test 
competence was defined as being able to separate essentials from details, 
managing the amount of study material, coping with tensions, and preparing for 
examinations; time management was defined as the ability to plan study time and 
combine studying with leisure activities; and strategic studying was defined as 
utilizing strategies such as summarizing and testing one’s own knowledge and 
deliberating how to approach the study material. The SMART contained 29 items, 
with four to six items per subscale. All items were answered on a four-point Likert 
scale (1 = almost never through 4 = nearly always). The scales yielded estimated 
reliabilities of αacademic competence = .69, αtest competence = .76, αtime management = .82, and 
αstrategic studying = .66.  

3.5.3 Analyses 
First, we computed observed correlations and correlations corrected for 
unreliability between the curriculum-sampling test scores and scores on the 
cognitive and noncognitive measures. Corrections for range restriction could not 
be applied because the necessary information was not available for the 
explanatory variables. We expected that the curriculum-sampling tests were 
saturated with cognitive- and noncognitive constructs, because these constructs 
also predict academic performance. To check our assumptions about the 
relationships between the explanatory variables and academic performance, the 
same analyses were conducted with FYGPA as the dependent variable. Second, we 
conducted multiple regression analyses with the cognitive and noncognitive 
predictors described above as independent variables and each of the curriculum-
sampling test scores and FYGPA as dependent variables. The SetCor function in the 
psych R package (Revelle, 2015) was used to conduct regression analyses based on 
the correlation matrices corrected for unreliability. 

 

3.6 Results 
Descriptive statistics for all variables are in the Appendix in Table A3.4. Table 3.6 
shows the correlations between the variables and the multiple regression results 
after correcting the correlations for unreliability. We will focus on the results after 
correcting for unreliability, because we were interested in the theoretical 
relationships between the variables. The results based on the uncorrected 
correlations are shown in Table A3.5 in the Appendix. The variance inflation 
factors (VIF) were all smaller than 4, (the largest VIF before correction was 2.04, 
and 3.66 after correction, both for the time management variable). Although this 
value indicates that there were no serious problems with multicollinearity (e.g., 
Miles & Shevlin, 2001) and we adopted a conservative rule of thumb (10 is another 
often-used threshold, e.g., Field, 2013), some of the results do suggest 
multicollinearity problems, as we discuss below. This makes some of the results 
difficult to interpret. 

In the model with the literature-based curriculum-sampling test as the dependent 
variable, cognitive ability was not a statistically significant predictor, and the zero-
order correlation was also small and not statistically significant. Only 
conscientiousness, test competence, and time management were significant 
predictors of the literature-based curriculum-sampling test score in the regression 
model. However, the independent variables did explain a substantial proportion of 
the variance in the curriculum-sampling tests scores (ΔR2c = .38), and the 
regression coefficient for the time management score was negative, which 
contradicts theoretical expectations and the zero-order correlation. These 
somewhat contradictory results are signs of multicollinearity problems (O’Brien, 
2007). The model with the video-based curriculum-sampling test scores as the 
dependent variable showed similar results.  

For the model with FYGPA as the dependent variable there was also no statistically 
significant relationship with the cognitive ability scores. The zero-order 
correlations for the noncognitive independent variables were all statistically 
significant and in the expected direction, with conscientiousness, procrastination, 
and time management as significant predictors in the regression model. However, 
procrastination showed a positive regression coefficient in the model, which also 
does not coincide with theoretical exceptions and the zero-order correlations. So, 
the zero-order correlations confirmed our theoretical expectations, but the 
regression results, again, indicated problems with multicollinearity, which makes 
them difficult to interpret. 
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Table 3.6 
Construct saturation multiple regression results based on correlations corrected for 
unreliability 
Variables Dependent variable 

Cur. 1 Cur. 2 FYGPA 
rc β/R2 rc β/R2 rc β/R2 

Cognitive ability .11 
[-.08, .30] 

.15 
(.09) 

.10 
[-.09, .29] 

.17 
(.10) 

-.12 
[-.31, .07] 

.01 
(.09) 

Conscientiousness .09 
[-.10, .27] 

.32* 
(.14) 

.18 
[-.01, .36] 

.58* 
(.16) 

.41* 
[.24, .56] 

.47* 
(.15) 

Procrastination -.01 
[-.20, .18] 

.07 
(.15) 

.03 
[-.16, .22] 

.31 
(.16) 

-.30* 
[-.47, -.11] 

.26* 
(.16) 

Academic Competence .24* 
[.05, .41] 

-.28 
(.15) 

.15 
[-.04, .33] 

-.08 
(.17) 

.34* 
[.16, .54] 

-.20 
(.16) 

Test Competence .49* 
[.33, .62] 

.92* 
(.14) 

.21* 
[.02, .39] 

.47* 
(.15) 

.35* 
[.14, .50] 

.25 
(.14) 

Time Management .12 
[-.07, .31] 

-.41* 
(.15) 

-.02 
[-.21, .17] 

-.39* 
(.17) 

.44* 
[.27, .58] 

.33* 
(.16) 

Strategic Studying .10 
[-.09, .29] 

.07 
(.10) 

.08 
[-.11, .27] 

.09 
(.11) 

.30* 
[.11, .47] 

.05 
(.11) 

Model R2 (adj. R2)  .38* 
 (.33) 

 .23*  
(.17) 

 .29*  
(.24) 

Note. Cur. 1 = curriculum-sampling test based on literature, Cur. 2 = curriculum-sampling test based 
on a video lecture, FYGPA = first year mean grade. 95% CI’s are between brackets. * p < .05 

 

3.7 Discussion 
We hypothesized that, similar to academic achievement, the curriculum-sampling 
test scores were multifaceted compound measures, saturated with cognitive ability 
and several noncognitive constructs (Callinan & Robertson, 2000; Thornton & 
Kedharnath, 2013; Niessen & Meijer, 2017). Contrary to our expectations, the 
scores on the curriculum-sampling tests and first year GPA were not significantly 
related to cognitive ability as measured by the Q1000 test. One explanation may be 
restriction in range in the cognitive scores: The students in our sample were a 
selective group compared to the general population (Furnham, Chamorro-
Premuzic, & McDougall, 2003). Another explanation may be that the participants 
did not put maximum effort in completing the cognitive test because the test was 
administered low-stakes, which could have impacted the validity of the test scores 
(e.g., Barry & Finney, 2016). 

We did not find consistent results for the relationships between most noncognitive 
scale scores and the curriculum-sampling test scores. The unexpected switch of 

signs for some regression coefficients, and the few statistically significant 
predictors in the models paired with the relatively high explained variance are 
indicative of problems with multicollinearity (O’Brien, 2007), and make it difficult 
to draw conclusions based on the results. However, the results did indicate a 
relationship between test competence and the scores on both curriculum-sampling 
tests. So, we cautiously conclude that there does seem to be some noncognitive 
saturation in the curriculum-sampling tests, especially of test competence, but the 
results on the explanatory power of the rest of the noncognitive variables were 
inconclusive. 

3.8 General Discussion 
The central question in this study was: Do curriculum-sampling test scores predict 
later academic achievement, and what do they measure in terms of cognitive and 
noncognitive constructs? The results of the first study showed that the literature-
based curriculum-sampling test was a good predictor for short-term and long-term 
academic achievement. These results were consistent across cohorts and provided 
an important extension of earlier findings (Niessen et al., 2016). 

An interesting and quite remarkable result was that the literature-based 
curriculum sample test, which is a simple 40-item test, yielded equally good or 
somewhat better predictions of first year academic achievement than high school 
GPA (they predicted FYGPA about equally well, but the curriculum-sampling tests 
was a slightly better predictor for progress and retention in the first year). High 
school GPA is commonly considered to be the best predictor of academic 
performance in higher education (Peers & Johnston, 1994; Westrick et al., 2015; 
Zwick, 2013) and is a very rich summary measure, containing grades on 
thoroughly developed national final exams and on secondary school exam 
performance aggregated over the last three years of high school. Furthermore, the 
literature-based curriculum-sampling test showed substantial incremental validity 
over high-school GPA, and a combination of the two explained 33% of the variance 
in first year GPA and 46% of the variance in third year GPA. Furthermore, the 
relationship between the curriculum-sampling test scores and enrollment 
decisions indicated that curriculum sampling may encourage self-selection and 
thus may help applicants to gain insight into their fit to the academic program, 
which can be a considerable advantage.  

A video-lecture test may have the advantage that the study material is presented in 
a vivid and attractive format. However, this test explained very little unique 
variance in addition to the literature-based tests and showed lower predictive 
validity. In contrast, assessing math skills to predict performance in statistics 
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Table 3.6 
Construct saturation multiple regression results based on correlations corrected for 
unreliability 
Variables Dependent variable 

Cur. 1 Cur. 2 FYGPA 
rc β/R2 rc β/R2 rc β/R2 

Cognitive ability .11 
[-.08, .30] 

.15 
(.09) 

.10 
[-.09, .29] 

.17 
(.10) 

-.12 
[-.31, .07] 

.01 
(.09) 

Conscientiousness .09 
[-.10, .27] 

.32* 
(.14) 

.18 
[-.01, .36] 

.58* 
(.16) 

.41* 
[.24, .56] 

.47* 
(.15) 

Procrastination -.01 
[-.20, .18] 

.07 
(.15) 

.03 
[-.16, .22] 

.31 
(.16) 

-.30* 
[-.47, -.11] 

.26* 
(.16) 

Academic Competence .24* 
[.05, .41] 

-.28 
(.15) 

.15 
[-.04, .33] 

-.08 
(.17) 

.34* 
[.16, .54] 

-.20 
(.16) 

Test Competence .49* 
[.33, .62] 

.92* 
(.14) 

.21* 
[.02, .39] 

.47* 
(.15) 

.35* 
[.14, .50] 

.25 
(.14) 

Time Management .12 
[-.07, .31] 

-.41* 
(.15) 

-.02 
[-.21, .17] 

-.39* 
(.17) 

.44* 
[.27, .58] 

.33* 
(.16) 

Strategic Studying .10 
[-.09, .29] 

.07 
(.10) 

.08 
[-.11, .27] 

.09 
(.11) 

.30* 
[.11, .47] 

.05 
(.11) 

Model R2 (adj. R2)  .38* 
 (.33) 

 .23*  
(.17) 

 .29*  
(.24) 

Note. Cur. 1 = curriculum-sampling test based on literature, Cur. 2 = curriculum-sampling test based 
on a video lecture, FYGPA = first year mean grade. 95% CI’s are between brackets. * p < .05 

 

3.7 Discussion 
We hypothesized that, similar to academic achievement, the curriculum-sampling 
test scores were multifaceted compound measures, saturated with cognitive ability 
and several noncognitive constructs (Callinan & Robertson, 2000; Thornton & 
Kedharnath, 2013; Niessen & Meijer, 2017). Contrary to our expectations, the 
scores on the curriculum-sampling tests and first year GPA were not significantly 
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selective group compared to the general population (Furnham, Chamorro-
Premuzic, & McDougall, 2003). Another explanation may be that the participants 
did not put maximum effort in completing the cognitive test because the test was 
administered low-stakes, which could have impacted the validity of the test scores 
(e.g., Barry & Finney, 2016). 

We did not find consistent results for the relationships between most noncognitive 
scale scores and the curriculum-sampling test scores. The unexpected switch of 

signs for some regression coefficients, and the few statistically significant 
predictors in the models paired with the relatively high explained variance are 
indicative of problems with multicollinearity (O’Brien, 2007), and make it difficult 
to draw conclusions based on the results. However, the results did indicate a 
relationship between test competence and the scores on both curriculum-sampling 
tests. So, we cautiously conclude that there does seem to be some noncognitive 
saturation in the curriculum-sampling tests, especially of test competence, but the 
results on the explanatory power of the rest of the noncognitive variables were 
inconclusive. 

3.8 General Discussion 
The central question in this study was: Do curriculum-sampling test scores predict 
later academic achievement, and what do they measure in terms of cognitive and 
noncognitive constructs? The results of the first study showed that the literature-
based curriculum-sampling test was a good predictor for short-term and long-term 
academic achievement. These results were consistent across cohorts and provided 
an important extension of earlier findings (Niessen et al., 2016). 

An interesting and quite remarkable result was that the literature-based 
curriculum sample test, which is a simple 40-item test, yielded equally good or 
somewhat better predictions of first year academic achievement than high school 
GPA (they predicted FYGPA about equally well, but the curriculum-sampling tests 
was a slightly better predictor for progress and retention in the first year). High 
school GPA is commonly considered to be the best predictor of academic 
performance in higher education (Peers & Johnston, 1994; Westrick et al., 2015; 
Zwick, 2013) and is a very rich summary measure, containing grades on 
thoroughly developed national final exams and on secondary school exam 
performance aggregated over the last three years of high school. Furthermore, the 
literature-based curriculum-sampling test showed substantial incremental validity 
over high-school GPA, and a combination of the two explained 33% of the variance 
in first year GPA and 46% of the variance in third year GPA. Furthermore, the 
relationship between the curriculum-sampling test scores and enrollment 
decisions indicated that curriculum sampling may encourage self-selection and 
thus may help applicants to gain insight into their fit to the academic program, 
which can be a considerable advantage.  

A video-lecture test may have the advantage that the study material is presented in 
a vivid and attractive format. However, this test explained very little unique 
variance in addition to the literature-based tests and showed lower predictive 
validity. In contrast, assessing math skills to predict performance in statistics 

61

Chapter 3 The predictive validity and construct saturation of curriculum-sampling tests

3



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 62PDF page: 62PDF page: 62PDF page: 62

courses added to the prediction of performance in those courses over the 
curriculum-sampling test scores. This confirms that assessing specific skills that 
are needed for distinct components of the curriculum can add to the prediction of 
performance in those specific components. These findings agree with the content-
matching approach of predictors and outcomes (Sackett et al., 2016) and this 
result may be further explored in the context of assessing nonacademic skills such 
as clinical skills in medicine (e.g., Lievens, 2013) or practical skills in vocational 
education. Note that in these cases, specific skills can also be measured using a 
samples approach. In future research it would be interesting to investigate if a 
samples approach to measuring specific skills would increase the predictive 
validity. 

The aim of the second study was to investigate the cognitive and noncognitive 
construct saturation of the curriculum-sampling tests, in order to explore possible 
mechanisms underlying their predictive validity. The results did not completely 
coincide with our expectations. We did not find relationships between the 
cognitive ability test scores and the two curriculum-sampling tests scores or first 
year GPA. On the one hand, this was a surprising finding given the large body of 
literature that shows a relationship between cognitive abilities and academic 
performance (Kuncel & Hezlett, 2007; 2010), and given the rather obvious 
cognitive nature of the curriculum-sampling tests. On the other hand, our results 
are in line with findings based on restricted samples (e.g., Moneta-Koehler, Brown, 
Petrie, Evans, & Chalkley, 2017), and with the observation that correlations 
between cognitive ability and educational achievement tend to decline in every 
subsequent educational phase due to ongoing selectivity in the educational careers 
of students (Chamorro-Premuzic & Furnham, 2005; Furnham et al., 2003). In the 
Netherlands, students are selected for different levels of secondary education 
around age 12, largely based on a strongly cognitively-loaded test (Bartels, 
Rietveld, van Baal and Bouma, 2002). This degree of early selection restricts the 
relation between cognitive ability and educational achievement measured in later 
years (e.g., Crombag, Gaff & Chang, 1975; Resing & Drenth, 2007), although small 
positive relationships between cognitive ability and academic achievement were 
found in Dutch student samples in earlier studies (e.g., Busato et al., 2000; Kappe & 
van der Flier, 2012).  

Although our results are based on a relatively small sample and we are, therefore, 
cautious to draw firm conclusions, our results corresponded to other recent 
publications that showed that it can be difficult to discriminate between applicants 
to higher education based on tests of general cognitive skills. For example, Moneta-
Koehler et al. (2017) found no relationships between GRE scores and graduating in 

a PhD program, passing the qualifying exam, time to defense, publishing first 
author papers, or obtaining individual grants, and moderate relationships with 
graduate GPA and some elements of faculty evaluations. They found that 
undergraduate GPA was a better predictor of graduate GPA, first semester grades, 
and graduating with a PhD. Thus, measures that were more similar to the criteria 
were better predictors than general measures. 

Whereas FYGPA was related to and saturated with the noncognitive variables 
according to expectations based on previous studies (Credé & Kuncel, 2008; 
Richardson et al., 2012), the relation between curriculum-sampling test scores and 
the noncognitive variables was not straightforward. Our findings showed that 
there was some noncognitive saturation in curriculum-sampling tests, mostly for 
conscientiousness and test competence scores. Thus, this may indicate that the 
predictive validity of curriculum-sampling tests may partly be explained by its 
saturation with the competence to prepare for examinations, separating essentials 
from details, managing the amount of study material, and coping with tensions, 
which are important learning skills (Credé & Kuncel, 2008; Richardson, et al., 
2012). Furthermore, the same rationale applies to the high and robust predictive 
validity of high school GPA, which can be explained by its multifaceted nature 
including both cognitive abilities, personality traits, and study skills (Borghans, 
Golsteyn, Heckman, & Humphries, 2016; Deary, Strand, Smith, & Fernandes, 2007; 
Dumfart & Neubauer, 2016). 

3.8.1 Limitations 
A first limitation of this study was that the data in each cohort were collected 
within a single academic program at a single university. Hence, the results do not 
necessarily generalize to other academic disciplines or to programs focused less on 
theoretical knowledge and more on practical skills. Future research may extend 
our study to different programs where different skills may be important, such as 
communication skills or ethical reasoning (e.g., Pau et al., 2013). A second 
limitation was that when calculating the operational validities we did not correct 
for unreliability in the outcomes measures, which could lead to an underestimation 
of the operational validity coefficients. Second, the case IV method to correct for 
indirect range restriction (Hunter et al., 2006) can result in over- or 
underestimation of the operational validity, although it yields the most accurate 
estimate of operational correlations compared to other correction methods 
(Beatty, Barratt, Berry, & Sackett, 2014). 

Furthermore, we cannot conclude that the positive relationships between the 
curriculum-sampling test scores and enrollment were caused by the experience of 
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courses added to the prediction of performance in those courses over the 
curriculum-sampling test scores. This confirms that assessing specific skills that 
are needed for distinct components of the curriculum can add to the prediction of 
performance in those specific components. These findings agree with the content-
matching approach of predictors and outcomes (Sackett et al., 2016) and this 
result may be further explored in the context of assessing nonacademic skills such 
as clinical skills in medicine (e.g., Lievens, 2013) or practical skills in vocational 
education. Note that in these cases, specific skills can also be measured using a 
samples approach. In future research it would be interesting to investigate if a 
samples approach to measuring specific skills would increase the predictive 
validity. 

The aim of the second study was to investigate the cognitive and noncognitive 
construct saturation of the curriculum-sampling tests, in order to explore possible 
mechanisms underlying their predictive validity. The results did not completely 
coincide with our expectations. We did not find relationships between the 
cognitive ability test scores and the two curriculum-sampling tests scores or first 
year GPA. On the one hand, this was a surprising finding given the large body of 
literature that shows a relationship between cognitive abilities and academic 
performance (Kuncel & Hezlett, 2007; 2010), and given the rather obvious 
cognitive nature of the curriculum-sampling tests. On the other hand, our results 
are in line with findings based on restricted samples (e.g., Moneta-Koehler, Brown, 
Petrie, Evans, & Chalkley, 2017), and with the observation that correlations 
between cognitive ability and educational achievement tend to decline in every 
subsequent educational phase due to ongoing selectivity in the educational careers 
of students (Chamorro-Premuzic & Furnham, 2005; Furnham et al., 2003). In the 
Netherlands, students are selected for different levels of secondary education 
around age 12, largely based on a strongly cognitively-loaded test (Bartels, 
Rietveld, van Baal and Bouma, 2002). This degree of early selection restricts the 
relation between cognitive ability and educational achievement measured in later 
years (e.g., Crombag, Gaff & Chang, 1975; Resing & Drenth, 2007), although small 
positive relationships between cognitive ability and academic achievement were 
found in Dutch student samples in earlier studies (e.g., Busato et al., 2000; Kappe & 
van der Flier, 2012).  

Although our results are based on a relatively small sample and we are, therefore, 
cautious to draw firm conclusions, our results corresponded to other recent 
publications that showed that it can be difficult to discriminate between applicants 
to higher education based on tests of general cognitive skills. For example, Moneta-
Koehler et al. (2017) found no relationships between GRE scores and graduating in 

a PhD program, passing the qualifying exam, time to defense, publishing first 
author papers, or obtaining individual grants, and moderate relationships with 
graduate GPA and some elements of faculty evaluations. They found that 
undergraduate GPA was a better predictor of graduate GPA, first semester grades, 
and graduating with a PhD. Thus, measures that were more similar to the criteria 
were better predictors than general measures. 

Whereas FYGPA was related to and saturated with the noncognitive variables 
according to expectations based on previous studies (Credé & Kuncel, 2008; 
Richardson et al., 2012), the relation between curriculum-sampling test scores and 
the noncognitive variables was not straightforward. Our findings showed that 
there was some noncognitive saturation in curriculum-sampling tests, mostly for 
conscientiousness and test competence scores. Thus, this may indicate that the 
predictive validity of curriculum-sampling tests may partly be explained by its 
saturation with the competence to prepare for examinations, separating essentials 
from details, managing the amount of study material, and coping with tensions, 
which are important learning skills (Credé & Kuncel, 2008; Richardson, et al., 
2012). Furthermore, the same rationale applies to the high and robust predictive 
validity of high school GPA, which can be explained by its multifaceted nature 
including both cognitive abilities, personality traits, and study skills (Borghans, 
Golsteyn, Heckman, & Humphries, 2016; Deary, Strand, Smith, & Fernandes, 2007; 
Dumfart & Neubauer, 2016). 

3.8.1 Limitations 
A first limitation of this study was that the data in each cohort were collected 
within a single academic program at a single university. Hence, the results do not 
necessarily generalize to other academic disciplines or to programs focused less on 
theoretical knowledge and more on practical skills. Future research may extend 
our study to different programs where different skills may be important, such as 
communication skills or ethical reasoning (e.g., Pau et al., 2013). A second 
limitation was that when calculating the operational validities we did not correct 
for unreliability in the outcomes measures, which could lead to an underestimation 
of the operational validity coefficients. Second, the case IV method to correct for 
indirect range restriction (Hunter et al., 2006) can result in over- or 
underestimation of the operational validity, although it yields the most accurate 
estimate of operational correlations compared to other correction methods 
(Beatty, Barratt, Berry, & Sackett, 2014). 

Furthermore, we cannot conclude that the positive relationships between the 
curriculum-sampling test scores and enrollment were caused by the experience of 
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studying for or taking the tests, or by obtaining low scores on the tests. In future 
studies, a measure of enrollment intentions may be included before the admission 
tests are administered. In addition, the possibility to promote self-selection 
through curriculum sampling may also be used in procedures aimed at placement 
decisions or advising on student-program-fit. In future research it may be 
investigated whether the predictive validity of curriculum-sampling tests 
generalizes to lower-stakes procedures.  

A possible explanation for the lower noncognitive saturation of the curriculum-
sampling tests as compared to first year GPA is that the curriculum samples were 
not representative enough for first year courses, which may require more 
prolonged effort. This is supported by the finding that the grade on the first course 
in the program was a much better predictor of short-term and long-term academic 
performance than the scores on the curriculum-sampling tests. Whereas the 
literature-based curriculum-sampling test mimicked that course, the course 
required studying an entire book, while the curriculum-sampling test only 
required studying two chapters. A more comprehensive curriculum sample may be 
more saturated with constructs related to effortful behavior. 

3.8.2 Conclusions 
From existing research we know that high school GPA is a good predictor of future 
academic performance in higher education and is arguably the most efficient 
measure to use for admission decisions. In the present study we showed that the 
literature-based curriculum-sampling tests mostly showed similar or slightly 
higher predictive validity than high school GPA for first-year academic outcomes, 
and similar or slightly lower predictive validity for third year academic outcomes. 
In addition, this curriculum-sampling test showed incremental validity over high 
school GPA. One caveat is that the tests should have an acceptable psychometric 
quality and that extra resources are needed to construct and administer the tests. 
However, in the format adopted in this study, constructing and administering the 
tests took relatively little time and effort, and the reliability was sufficient. A final 
advantage is that curriculum sampling is perceived as a favorable admission 
method, whereas applicants disliked the use of high school GPA in admission 
procedures (Niessen, Meijer, & Tendeiro, 2017a). So, in cases where using high 
school GPA is not feasible, or when self-selection or applicant perceptions are of 
major interest, curriculum-sampling tests may be preferred over, or may be used 
in addition to high school GPA. 
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studying for or taking the tests, or by obtaining low scores on the tests. In future 
studies, a measure of enrollment intentions may be included before the admission 
tests are administered. In addition, the possibility to promote self-selection 
through curriculum sampling may also be used in procedures aimed at placement 
decisions or advising on student-program-fit. In future research it may be 
investigated whether the predictive validity of curriculum-sampling tests 
generalizes to lower-stakes procedures.  

A possible explanation for the lower noncognitive saturation of the curriculum-
sampling tests as compared to first year GPA is that the curriculum samples were 
not representative enough for first year courses, which may require more 
prolonged effort. This is supported by the finding that the grade on the first course 
in the program was a much better predictor of short-term and long-term academic 
performance than the scores on the curriculum-sampling tests. Whereas the 
literature-based curriculum-sampling test mimicked that course, the course 
required studying an entire book, while the curriculum-sampling test only 
required studying two chapters. A more comprehensive curriculum sample may be 
more saturated with constructs related to effortful behavior. 

3.8.2 Conclusions 
From existing research we know that high school GPA is a good predictor of future 
academic performance in higher education and is arguably the most efficient 
measure to use for admission decisions. In the present study we showed that the 
literature-based curriculum-sampling tests mostly showed similar or slightly 
higher predictive validity than high school GPA for first-year academic outcomes, 
and similar or slightly lower predictive validity for third year academic outcomes. 
In addition, this curriculum-sampling test showed incremental validity over high 
school GPA. One caveat is that the tests should have an acceptable psychometric 
quality and that extra resources are needed to construct and administer the tests. 
However, in the format adopted in this study, constructing and administering the 
tests took relatively little time and effort, and the reliability was sufficient. A final 
advantage is that curriculum sampling is perceived as a favorable admission 
method, whereas applicants disliked the use of high school GPA in admission 
procedures (Niessen, Meijer, & Tendeiro, 2017a). So, in cases where using high 
school GPA is not feasible, or when self-selection or applicant perceptions are of 
major interest, curriculum-sampling tests may be preferred over, or may be used 
in addition to high school GPA. 
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Abstract 
A longstanding concern about admissions to higher education is the 
underprediction of female academic performance by traditional admission test 
scores, and to a lesser extent, by high school GPA. One explanation is that 
predictors that are also related to gender and academic performance are omitted 
from the prediction model. Noncognitive characteristics are often mentioned as 
potentially important omitted variables. Therefore, it is often advised to take them 
into account when making admission decisions. However, the self-report format 
that is used to assess such variables is not suitable for high-stakes admission 
contexts. An alternative approach is using representative performance samples. 
We examined differential prediction of academic performance by gender based on 
curriculum samples that represented a varying degree of later criterion behavior, 
using both frequentist and Bayesian analyses. Our results showed that differential 
prediction was not completely eliminated, but that the effects for slope and 
intercept differences were small, and that the effect sizes were smaller for more 
comprehensive curriculum samples. We conclude that curriculum sampling may 
offer a practically feasible solution for reducing differential prediction by gender in 
high-stakes operational selection settings, without having to rely on easily fakable 
self-report questionnaires to measure noncognitive traits and skills. 
  

4.1 Introduction 
Having a college degree determines to a large extent an individual’s employment 
opportunities and is “more indicative of income, of attitudes, and of political 
behavior than (…) region, race, age, religion, sex and class” (Lemann, 1999, p. 6). It 
is thus extremely important for individuals and society that access to higher 
education is fair and is not biased against, for example, gender, ethnicity, or socio-
economic status. In this context, bias is often defined as differential prediction; that 
is, a systematic difference in performance between subgroups for any given test 
score occurs (Guion, 1989). Differential prediction is usually studied using 
moderated multiple regression models, examining differences in intercepts and 
differences in slopes (American Educational Research Association, American 
Psychological Association, & National Council on Measurement in Education, 2014, 
p. 66; Cleary, 1968), although substantial slope differences are rarely found (e.g., 
Aguinis, Culpepper, & Pierce, 2010).  

Given the major interests that are at stake, it is not surprising that differential 
prediction by gender is a well-researched area in pre-employment testing and in 
college admission testing. An often-reported finding is that cognitive test scores 
and traditional admission test scores show underprediction for women, and 
overprediction for men; that is, women obtain better academic results than 
predicted by their admission test scores, whereas men obtain lower academic 
results than predicted (e.g., Fischer, Schult & Hell, 2013; Keiser, Sackett, Kuncel, & 
Brothen; 2016; Mattern & Patterson, 2013). Although some authors have “blamed 
the tests”, others suggested that differential prediction by gender may be caused 
by the omission of valid variables from the prediction model that are both related 
to the criterion variable (e.g., college GPA) and to gender (Jencks, 1998; Sackett, 
Laczo, & Lippe, 2003). For example, Keiser et al. (2016) found that adding 
conscientiousness scores and course taking patterns to prediction models 
containing standardized admission test scores reduced female underprediction. 
Note that conscientiousness was an omitted variable in the predictor, and that the 
course-taking pattern was an omitted variable in the criterion. Consequently, 
Keiser et al. (2016) and other researchers (e.g., Goldstein, Zedeck, & Goldstein, 
2002) recommended the inclusion of such omitted predictors in selection 
decisions, and called for further research on effective ways to assess such, mostly 
noncognitive, characteristics. 

4.1.1 Assessment in High-stakes Contexts 
There is a considerable number of studies that aim to design and evaluate 
admission instruments that measure noncognitive attributes (e.g., Kappe & van der 
Flier, 2012; Kyllonen, Lipnevic, Burrus, & Roberts, 2014; Kyllonen, Walter, & 
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Abstract 
A longstanding concern about admissions to higher education is the 
underprediction of female academic performance by traditional admission test 
scores, and to a lesser extent, by high school GPA. One explanation is that 
predictors that are also related to gender and academic performance are omitted 
from the prediction model. Noncognitive characteristics are often mentioned as 
potentially important omitted variables. Therefore, it is often advised to take them 
into account when making admission decisions. However, the self-report format 
that is used to assess such variables is not suitable for high-stakes admission 
contexts. An alternative approach is using representative performance samples. 
We examined differential prediction of academic performance by gender based on 
curriculum samples that represented a varying degree of later criterion behavior, 
using both frequentist and Bayesian analyses. Our results showed that differential 
prediction was not completely eliminated, but that the effects for slope and 
intercept differences were small, and that the effect sizes were smaller for more 
comprehensive curriculum samples. We conclude that curriculum sampling may 
offer a practically feasible solution for reducing differential prediction by gender in 
high-stakes operational selection settings, without having to rely on easily fakable 
self-report questionnaires to measure noncognitive traits and skills. 
  

4.1 Introduction 
Having a college degree determines to a large extent an individual’s employment 
opportunities and is “more indicative of income, of attitudes, and of political 
behavior than (…) region, race, age, religion, sex and class” (Lemann, 1999, p. 6). It 
is thus extremely important for individuals and society that access to higher 
education is fair and is not biased against, for example, gender, ethnicity, or socio-
economic status. In this context, bias is often defined as differential prediction; that 
is, a systematic difference in performance between subgroups for any given test 
score occurs (Guion, 1989). Differential prediction is usually studied using 
moderated multiple regression models, examining differences in intercepts and 
differences in slopes (American Educational Research Association, American 
Psychological Association, & National Council on Measurement in Education, 2014, 
p. 66; Cleary, 1968), although substantial slope differences are rarely found (e.g., 
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Brothen; 2016; Mattern & Patterson, 2013). Although some authors have “blamed 
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by the omission of valid variables from the prediction model that are both related 
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4.1.1 Assessment in High-stakes Contexts 
There is a considerable number of studies that aim to design and evaluate 
admission instruments that measure noncognitive attributes (e.g., Kappe & van der 
Flier, 2012; Kyllonen, Lipnevic, Burrus, & Roberts, 2014; Kyllonen, Walter, & 
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Kaufman, 2005; Oswald, Schmitt, Kim, Ramsay, & Gillespie, 2004; Shultz & Zedeck, 
2012), but these studies were mostly based on self-report instruments 
administered in low-stakes contexts. In high-stakes contexts, faking behavior or 
impression management poses a serious problem to the use of self-report 
instruments (Brown, 2016; Niessen, Meijer, & Tendeiro, 2017b; Peterson, Griffith, 
Isaacson, O'Connell, & Mangos, 2011). As Niessen and Meijer (2017) recently 
discussed, there are almost no studies that investigated the effectiveness of 
noncognitive predictors, such as personality in high-stakes educational contexts, 
and the generalizability of the validity of scores obtained in low-stakes conditions 
on such instruments to high-stakes admission conditions is limited (see chapter 5: 
Niessen et al., 2017b; Peterson et al., 2011). So, the finding that adding 
noncognitive variables to prediction models reduced differential prediction offer 
important insights, but provide no practical solution to reducing differential 
prediction in high-stakes contexts. Thus, alternative methods to capture 
noncognitive characteristics are needed. 

In this study, we investigated differential prediction of academic performance by 
gender using a curriculum-sampling approach. In this approach we do not measure 
cognitive or noncognitive traits or skills as “signs” to predict future behavior, but 
we use samples of relevant performance, without distinguishing different 
psychological constructs (Wernimont & Campbell, 1968). Furthermore, we studied 
differential prediction with a frequentist and a Bayesian (Kruschke, Aguinis, & Joo, 
2012) moderated multiple regression approach. Bayesian analyses are becoming 
increasingly popular, but there are very few applications yet within the 
organizational and educational domain. As we explain below, the Bayesian 
approach provides some very useful tools to study differential prediction and 
allows us to answer questions that we cannot answer using a frequentist approach. 

4.1.2 Curriculum Sampling 
One alternative approach to measuring distinct cognitive and noncognitive traits 
and skills in admission procedures is using representative samples of relevant 
performance. Such representative performance samples should tap into different 
cognitive and noncognitive traits and skills that are related to criterion 
performance as well (e.g., Callinan & Robertson, 2000; Hough, Oswald, & Ployhart, 
2001; Lievens & De Soete, 2012).  

High school GPA, which is often used for admission to (European) higher 
education, can be defined as such a multifaceted performance sample that 
measures cognitive abilities, and the ability to ‘get it done’ (Bowen, Chingos, & 
McPherson, 2009, p. 123). Correspondingly, high school GPA is a good predictor of 

academic performance and showed less differential prediction than standardized 
test scores (Mattern, Patterson, Shaw, Kobrin, & Barbuti, 2008; Zwick, 2017; Zwick 
& Himmelfarb, 2011). However, there are practical disadvantages to using high 
school GPA in admission procedures, such as negative applicant reactions 
(Niessen, Meijer, & Tendeiro, 2017a), and differing grading practices across high 
schools and countries leading to comparability problems (Zwick, 2017, p. 57). 

Alternatively, at European universities, applicants are increasingly selected on the 
basis of curriculum sampling or curriculum-sampling tests (de Visser et al., 2017; 
Lievens & Coetsier, 2002; Niessen, Meijer, & Tendeiro, 2016; Vihavainen, 
Luukkainen, & Kurhila, 2013). These curriculum-sampling tests are analogous to 
the well-known work-sample tests used in personnel selection (e.g., Callinan & 
Robertson, 2000), both based on the model of behavioral consistency (Wernimont 
& Campbell, 1968). The basic idea is simple: Instead of relying on cognitive skills 
scores (e.g., SAT/ACT scores) in combination with noncognitive traits scores (e.g., 
conscientiousness questionnaire scores), applicants have to perform tasks that are 
similar to the tasks in their future study program. For undergraduate admission 
this usually consists of studying domain-specific material and taking an exam, but 
this approach can also be used to assess practical skills (Vihavainen et al., 2013) or 
communication skills and ethical reasoning skills (Reiter, Eva, Rosenfeld, & 
Norman, 2007). The advantages of a performance-sampling approach are: (1) High 
predictive validity (Niessen et al., 2016; Schmidt & Hunter, 1998), because 
predictor and criterion measures are matched in content (Sackett, Walmsley, Koch, 
Beatty, & Kuncel, 2016); (2) High face validity and positive applicant perceptions 
(e.g., Anderson, Salgado, & Hülsheger, 2010; Niessen et al., 2017a, see chapter 6), 
and (3) No dependence on easily fakable and, therefore, less valid self-report 
measures (see chapter 5: Niessen et al., 2017b). 

So, in performance sampling, cognitive and noncognitive skills are not measured in 
isolation, but within representative tasks that are hypothesized to require a 
mixture of cognitive and noncognitive skills (Callinan & Robertson, 2000; Hough, 
et al., 2001). Several authors suggested that using samples of relevant behavior or 
performance may reduce adverse impact (Callinan & Robertson, 2000; Hough et 
al., 2001; Ployhart & Holtz, 2008) and may lead to reduced or no differential 
prediction (e.g., Aramburu-Zabala Higuera, 2001; Robertson & Kandola, 1982). In 
the context of personnel selection, performance-sampling approaches showed 
lower mean score differences by gender than traditional cognitive tests (Dean, 
Roth, & Bobko, 2008; Lievens & De Soete, 2012; Roth, Buster, & Barnes-Farrell, 
2010; Schmitt & Mills, 2001). Note, however, that most of these studies did not 
take the differences in reliability of the measures into account. To our knowledge, 
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education, can be defined as such a multifaceted performance sample that 
measures cognitive abilities, and the ability to ‘get it done’ (Bowen, Chingos, & 
McPherson, 2009, p. 123). Correspondingly, high school GPA is a good predictor of 
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school GPA in admission procedures, such as negative applicant reactions 
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Robertson, 2000), both based on the model of behavioral consistency (Wernimont 
& Campbell, 1968). The basic idea is simple: Instead of relying on cognitive skills 
scores (e.g., SAT/ACT scores) in combination with noncognitive traits scores (e.g., 
conscientiousness questionnaire scores), applicants have to perform tasks that are 
similar to the tasks in their future study program. For undergraduate admission 
this usually consists of studying domain-specific material and taking an exam, but 
this approach can also be used to assess practical skills (Vihavainen et al., 2013) or 
communication skills and ethical reasoning skills (Reiter, Eva, Rosenfeld, & 
Norman, 2007). The advantages of a performance-sampling approach are: (1) High 
predictive validity (Niessen et al., 2016; Schmidt & Hunter, 1998), because 
predictor and criterion measures are matched in content (Sackett, Walmsley, Koch, 
Beatty, & Kuncel, 2016); (2) High face validity and positive applicant perceptions 
(e.g., Anderson, Salgado, & Hülsheger, 2010; Niessen et al., 2017a, see chapter 6), 
and (3) No dependence on easily fakable and, therefore, less valid self-report 
measures (see chapter 5: Niessen et al., 2017b). 

So, in performance sampling, cognitive and noncognitive skills are not measured in 
isolation, but within representative tasks that are hypothesized to require a 
mixture of cognitive and noncognitive skills (Callinan & Robertson, 2000; Hough, 
et al., 2001). Several authors suggested that using samples of relevant behavior or 
performance may reduce adverse impact (Callinan & Robertson, 2000; Hough et 
al., 2001; Ployhart & Holtz, 2008) and may lead to reduced or no differential 
prediction (e.g., Aramburu-Zabala Higuera, 2001; Robertson & Kandola, 1982). In 
the context of personnel selection, performance-sampling approaches showed 
lower mean score differences by gender than traditional cognitive tests (Dean, 
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2010; Schmitt & Mills, 2001). Note, however, that most of these studies did not 
take the differences in reliability of the measures into account. To our knowledge, 

69

Chapter 4 Curriculum sampling and differential prediction by gender

4



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 70PDF page: 70PDF page: 70PDF page: 70

there are no studies that investigated differential prediction of performance- or 
curriculum samples. 

4.1.3 Aim of the Present Study 
In the present study we investigated differential prediction by gender using 
curriculum samples as predictors of academic performance. We hypothesized that 
strong similarity between the predictor and the criterion measures should 
minimize or eliminate differential prediction. As an example, assume the 
hypothetical case in which we would use students’ results obtained in the first year 
as an admission criterion for the rest of an undergraduate program. Then, 
predictor and criterion measures are extremely similar in content and one would 
expect no or only trivial differential prediction. To investigate this hypothesis, we 
studied three different curriculum sample-criterion combinations with an 
increasing degree of sample comprehensiveness: (1) curriculum sample admission 
test scores to predict first year GPA, (2) first exam scores (first course grades) in 
the program to predict first year GPA, and (3) first year GPA to predict third year 
GPA. The latter two combinations are not always practically feasible, but serve to 
explore our hypothesis that differential prediction would be reduced when the 
representativeness of the curriculum sample increased.  

To study these expectations we used both a frequentist and a Bayesian (e.g., 
Kruschke, Aguinis, & Joo, 2012) step-down regression approach (Lautenschlager & 
Mendoza, 1986). A Bayesian approach is particularly suitable in this study because, 
contrary to the frequentist approach, it allows us to examine the evidence in favor 
of the null hypothesis of no differential prediction. This is, for example, interesting 
when we study slope differences (Aguinis et al., 2010; Fischer et al., 2013; Keiser et 
al., 2016; Mattern & Patterson, 2013). Contrary to the interpretations in some 
studies (e.g., Hough et al., 2001), the absence of statistically significant slope 
differences based on frequentist analyses does not imply that they are nonexistent. 
Using a Bayesian approach, we can quantify how much the data support the null 
hypothesis of no slope differences. So, the aim of this paper was twofold: First, we 
investigated if a curriculum-sampling approach could minimize differential 
prediction by gender in a high-stakes context. Second, we used a Bayesian 
approach to differential prediction analyses to illustrate how this technique can 
contribute to the interpretation of differential prediction results and thus to the 
sound development of differential prediction analyses. 

 

 

4.2 Method 
4.2.1Participants 
The samples included all applicants to an undergraduate psychology program at a 
Dutch university. The data consisted of applicants who applied to the program in 
2013, 2014, or 2015, and who subsequently enrolled in the program and 
participated in at least one course. All participants completed a curriculum-
sampling test in the admission procedure. The admission committee did not reject 
any applicants because the number of applicants who did not withdraw their 
application did not exceed the number of available places. However, this was not 
known beforehand and the procedure was thus perceived as high-stakes. The 
students followed the study program either in English or in Dutch, with similar 
content. The majority of the students who followed the English program were 
international students, mostly from Germany. All data were obtained through the 
university administration. This study was approved by and in accordance with the 
rules of the Ethical Committee Psychology from the university. 

Sample 1 
Sample 1 consisted of the 638 applicants who applied to the program and enrolled 
in 2013. Seventy percent was female and the mean age was M = 20 (SD = 2.0). The 
Dutch program was followed by 43% of the students. The nationalities of the 
applicants was 46.9% Dutch, 40.6% German, 9.4% other European countries, and 
3.1% non-European.  

Sample 2 
Sample 2 consisted of the 635 applicants who applied to the program and enrolled 
in 2014. Sixty-six percent was female and the mean age was M = 20 (SD = 1.7). The 
Dutch program was followed by 42% of the students. The nationalities were 44.7% 
Dutch, 45.8% German, 7.2% other European countries, and 2.2% non-European. 

Sample 3 
Sample 3 consisted of the 531 applicants who applied to the program and enrolled 
in 2015. Seventy percent was female and the mean age was M = 20 (SD = 2.0). The 
Dutch program was followed by 38% of the students. The nationalities were 43.3% 
Dutch, 45.8% German, 9% other European countries, and 1.9% non-European. 

4.2.2 Measures  
Curriculum-sampling test 
The curriculum-sampling test was designed to mimic the first course in the 
program: Introduction to Psychology. The applicants had to study two chapters of 
the book used in this course. On the selection day, which took place at the 
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university, they took a multiple-choice exam about the material. A course 
instructor constructed the exam. Each year, the exams consisted of different items 
(40 items in 2013 and 2014, 39 items in 2015); the estimated reliability of the tests 
was α = .81 in 2013, α = .82 in 2014, and α = .76 in 2015. International students 
could request to take the exams online7. For more details about the admission 
procedure see Niessen et al. (2016). 

First grade 
The first grade obtained in the program qualifies as the result of a more 
comprehensive curriculum sample than the admission test. This first grade was the 
grade obtained at the first exam of the course Introduction to Psychology (not 
including resit scores), this course covered similar but more comprehensive 
content as the curriculum-sampling test. During the first half of the first semester, 
students attended non-mandatory lectures, studied a book, and took a multiple-
choice exam about the material. The exam was graded on a scale ranging from 1 to 
10. In each cohort, some students did not participate in this exam, leading to 
missing values (2%, 3%, and 4%, respectively). The missing values were handled 
by listwise deletion in all analyses8. The exact sample sizes for all variables in each 
sample are shown in Table 4.1 (column 5).  

First year GPA 
First year GPA (FYGPA) was the mean grade obtained after one academic year; 
there were 10 course grades when a student completed all courses. Grades were 
given on a scale from 1 to 10, with a 6 or higher representing a pass. For most 
courses, literature had to be studied on psychological or methodological topics, 
supplemented with non-compulsory lectures, and assessed through a final 
multiple-choice exam. For analyses including both the first grade and FYGPA, the 
grade on the first course was excluded from FYGPA to avoid inflation of the validity 
coefficients. 

Third year GPA  
Third year GPA (TYGPA) was available for 493 participants from the first sample, 
the other students dropped out of the program. To avoid artificially high 
correlations between FYGPA and TYGPA, TYGPA was defined as the mean grade 
obtained in the second and the third academic year. The number of courses 
completed by each student varied, but students were expected to complete the 
                                                           
7 The applicants who were present at the test day scored slightly higher than the online test-takers in 
each cohort, so it seems unlikely that cheating was a major issue for the online test-takers. 
8 Although there are more refined ways to handle these missing values, we used this method to be 
consistent across all analyses. Using more refined methods using the BayesFactor R package is not 
straightforward. 

undergraduate program within three years. The courses in the second year were 
mostly the same for all students, whereas the third year consisted of mostly 
elective courses in subdisciplines of psychology.  

4.2.3 Frequentist and Bayesian Approach 
There were several reasons to supplement the classical frequentist analyses with a 
Bayesian approach (e.g., Gelman et al., 2014; Kruschke, Aguinis, & Joo, 2012). First, 
there are some shortcomings of the classical step-down regression analysis 
(Lautenschlager & Mendoza, 1986) to study differential prediction (Aguinis et al., 
2010, Berry, 2015; Meade & Fetzer, 2009). Tests for slope differences tend to be 
underpowered, even in large samples, and tests for intercept differences tend to 
have inflated Type I errors (Aguinis et al., 2010). There have been suggestions to 
overcome these problems (Aguinis et al., 2010, Berry, 2015; Mattern & Patterson, 
2013; Meade & Fetzer, 2009), but most suggestions are difficult to implement, 
especially when slope differences are also present (Berry, 2015). A Bayesian 
approach does not solve all these problems, but inconclusive results can be 
distinguished from evidence in favor of the null hypothesis of no differential 
prediction. Second, the Bayesian approach provides comprehensive tools for 
parameter estimation and hypothesis testing (e.g., Gelman et al., 2014; Kruschke, 
Aguinis, Joo, 2012). Through Bayesian statistics probabilities for model parameters 
can be computed after observing the data, thus p(theory|data) can be computed. 
Under the classical frequentist framework, a researcher usually computes the 
probability of observing the data at hand or more extreme given that the model 
under consideration holds, that is, p(data|theory). Most researchers are, however, 
interested in assessing the plausibility of research hypotheses based on the 
observed data or more extreme data. In that case, Bayesian statistics typically 
provides direct answers. Under the frequentist approach, we cannot compute 
p(theory|data) because theories have no stochastic properties, only data do. A 
third reason for using a Bayesian approach is that it does not capitalize on issues 
such as dependence on unobserved data, subjective stopping data collection rules 
(i.e., continuing data collection until a certain result is achieved), multiple testing, 
and lack of support towards the null hypothesis (Gelman et al., 2014; 
Wagenmakers, 2007). 

In the present study, the Bayesian approach thus has the advantage that when we 
use different types of curriculum samples as predictors we can investigate whether 
the data are more in agreement with the hypothesis that no differential prediction 
occurs (i.e., the null hypothesis). In addition, contrary to well-known confidence 
intervals used in the frequentist approach, credible intervals (CIs) based on 
Bayesian analyses can be interpreted as the most probable values of a parameter 
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by listwise deletion in all analyses8. The exact sample sizes for all variables in each 
sample are shown in Table 4.1 (column 5).  

First year GPA 
First year GPA (FYGPA) was the mean grade obtained after one academic year; 
there were 10 course grades when a student completed all courses. Grades were 
given on a scale from 1 to 10, with a 6 or higher representing a pass. For most 
courses, literature had to be studied on psychological or methodological topics, 
supplemented with non-compulsory lectures, and assessed through a final 
multiple-choice exam. For analyses including both the first grade and FYGPA, the 
grade on the first course was excluded from FYGPA to avoid inflation of the validity 
coefficients. 

Third year GPA  
Third year GPA (TYGPA) was available for 493 participants from the first sample, 
the other students dropped out of the program. To avoid artificially high 
correlations between FYGPA and TYGPA, TYGPA was defined as the mean grade 
obtained in the second and the third academic year. The number of courses 
completed by each student varied, but students were expected to complete the 
                                                           
7 The applicants who were present at the test day scored slightly higher than the online test-takers in 
each cohort, so it seems unlikely that cheating was a major issue for the online test-takers. 
8 Although there are more refined ways to handle these missing values, we used this method to be 
consistent across all analyses. Using more refined methods using the BayesFactor R package is not 
straightforward. 

undergraduate program within three years. The courses in the second year were 
mostly the same for all students, whereas the third year consisted of mostly 
elective courses in subdisciplines of psychology.  

4.2.3 Frequentist and Bayesian Approach 
There were several reasons to supplement the classical frequentist analyses with a 
Bayesian approach (e.g., Gelman et al., 2014; Kruschke, Aguinis, & Joo, 2012). First, 
there are some shortcomings of the classical step-down regression analysis 
(Lautenschlager & Mendoza, 1986) to study differential prediction (Aguinis et al., 
2010, Berry, 2015; Meade & Fetzer, 2009). Tests for slope differences tend to be 
underpowered, even in large samples, and tests for intercept differences tend to 
have inflated Type I errors (Aguinis et al., 2010). There have been suggestions to 
overcome these problems (Aguinis et al., 2010, Berry, 2015; Mattern & Patterson, 
2013; Meade & Fetzer, 2009), but most suggestions are difficult to implement, 
especially when slope differences are also present (Berry, 2015). A Bayesian 
approach does not solve all these problems, but inconclusive results can be 
distinguished from evidence in favor of the null hypothesis of no differential 
prediction. Second, the Bayesian approach provides comprehensive tools for 
parameter estimation and hypothesis testing (e.g., Gelman et al., 2014; Kruschke, 
Aguinis, Joo, 2012). Through Bayesian statistics probabilities for model parameters 
can be computed after observing the data, thus p(theory|data) can be computed. 
Under the classical frequentist framework, a researcher usually computes the 
probability of observing the data at hand or more extreme given that the model 
under consideration holds, that is, p(data|theory). Most researchers are, however, 
interested in assessing the plausibility of research hypotheses based on the 
observed data or more extreme data. In that case, Bayesian statistics typically 
provides direct answers. Under the frequentist approach, we cannot compute 
p(theory|data) because theories have no stochastic properties, only data do. A 
third reason for using a Bayesian approach is that it does not capitalize on issues 
such as dependence on unobserved data, subjective stopping data collection rules 
(i.e., continuing data collection until a certain result is achieved), multiple testing, 
and lack of support towards the null hypothesis (Gelman et al., 2014; 
Wagenmakers, 2007). 

In the present study, the Bayesian approach thus has the advantage that when we 
use different types of curriculum samples as predictors we can investigate whether 
the data are more in agreement with the hypothesis that no differential prediction 
occurs (i.e., the null hypothesis). In addition, contrary to well-known confidence 
intervals used in the frequentist approach, credible intervals (CIs) based on 
Bayesian analyses can be interpreted as the most probable values of a parameter 

73

Chapter 4 Curriculum sampling and differential prediction by gender

4



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 74PDF page: 74PDF page: 74PDF page: 74

given the data (e.g., Kruschke & Liddell, 2017). We, therefore, decided to use 
Bayesian techniques in our analyses and we compared the frequentist results with 
the Bayesian results. 

4.2.4 Analyses 
Means, standard deviations, corresponding effect sizes for differences between 
means, and zero-order correlations between relevant variables were calculated for 
all samples using a frequentist and a Bayesian approach. For each predictor-
criterion combination we conducted several step-down hierarchical regression 
analyses (Lautenschlager & Mendoza, 1986), which is a commonly used and 
recommended approach to differential prediction analysis (Aguinis et al., 2010). 
This procedure starts with an omnibus test that is used to compare a simple 
regression model that only includes the main continuous predictor (the 
curriculum-sampling test score, first course grade, or FYGPA) with a regression 
model that includes the continuous predictor, gender, and a predictor-gender 
interaction term. If the result of the omnibus test is statistically significant (i.e., 
indicative of differential prediction), subsequent sequential tests of slope 
differences and intercept differences are conducted. Slope differences are 
determined through testing a regression model including the first-order 
continuous predictor and gender against a full regression model also including an 
interaction term. When slope differences are detected, intercept differences are 
assessed through testing a regression model that includes the continuous predictor 
and the predictor-gender interaction term against a full model also including the 
gender main effect. When slope differences are not detected, intercept differences 
are assessed by testing a model with the continuous predictor and gender against a 
model including only the continuous predictor. To reduce multicollinearity, the 
independent variables were centered around their means before analyses were 
conducted. Because we examined two predictor-criterion combinations in three 
samples and another combination in one sample (FYGPA-TYGPA), seven step-
down regression analyses were conducted with both approaches. 

Frequentist analyses 
For the frequentist analyses, an alpha level of .05 was chosen as the significance 
level for testing the increment in explained variance at each step. In addition when 
slope differences were detected, the nature of these differences was studied by 
applying the Johnson-Neyman technique (Johnson & Neyman, 1936) using the 
omnibus groups regions of significance (OGRS) macro for SPSS (Hayes & Montoya, 
2017). This analysis shows regions of significance, that is, the range of values of the 
predictor variable that show differences in the criterion variable between men and 
women. This technique provides insight into whether differential prediction 

occurred within the operational score range. The frequentist analyses were 
conducted in SPSS version 24.0. 

Bayesian analyses 
For the Bayesian analyses, the Bayes factor (Kass & Raftery, 1995) was used as a 
measure of evidence in favor of differential prediction at each step in the 
regression analyses (Lautenschlager and Mendoza, 1986). The Bayes factor shows 
the weight of evidence in the data for competing hypotheses, or the degree to 
which one hypothesis predicts the observed data better than the other. For 
example, a Bayes factor of H1 against H0 of 3 (denoted BF10 = 3) means that the 
empirical data is 3 times more likely to occur under H1 than under H0; BF = 1 
means that the empirical data are equally likely under both hypotheses (e.g., 
Gelman et al., 2014; Kass & Raftery, 1995). To interpret the Bayes factors we used 
the benchmarks proposed by Kass and Raftery (1995, p. 777)9. The Bayesian 
analyses were conducted using the R package BayesFactor (Morey & Rouder, 
2015) to compute the Bayes factors, and using JAGS, version 4.2.0 (Plummer, 
2016a) in R, with the package rjags, version 4.6 (Plummer, 2016b) for model 
estimation.  

Bayesian analysis starts by specifying a prior distribution for the parameters. After 
data collection, a posterior distribution combining information from the data and 
the prior is computed. Posterior distributions cannot be calculated directly, so the 
posterior distribution is approximated based on Markov Chain Monte Carlo 
(MCMC) sampling (for details, see Kruschke et al., 2012). The default priors 
provided in the BayesFactor R package were used to compute the Bayes factors. 
For model estimation, we used broad priors: a normal prior on the standardized 
regression coefficients with a mean of zero and a standard deviation of 100, and a 
uniform prior on the residual variance ranging from zero to ten. The standardized 
regression coefficients were transformed back to the original scale. We used 1,000 
iterations to tune the samplers and 1,000 burn-in iterations before running four 
MCMC chains of 10,000 iterations each. Convergence of the MCMC iterations 
(Gelman-Rubin's convergence diagnostic) and effective sample size were inspected 
and no problems were detected. 

 

                                                           
9 BF = 1-3 or 0.33-1: anecdotal evidence, BF = 3-20 or 0.05-0.33: positive evidence, BF = 20-150 or 0.05-
0.007: strong evidence, BF = > 150 or < 0.007: very strong evidence. Numbers larger than 1 indicate 
evidence in favor of the alternative hypothesis and numbers smaller than 1 indicate evidence in favor of 
the null hypothesis. 
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given the data (e.g., Kruschke & Liddell, 2017). We, therefore, decided to use 
Bayesian techniques in our analyses and we compared the frequentist results with 
the Bayesian results. 

4.2.4 Analyses 
Means, standard deviations, corresponding effect sizes for differences between 
means, and zero-order correlations between relevant variables were calculated for 
all samples using a frequentist and a Bayesian approach. For each predictor-
criterion combination we conducted several step-down hierarchical regression 
analyses (Lautenschlager & Mendoza, 1986), which is a commonly used and 
recommended approach to differential prediction analysis (Aguinis et al., 2010). 
This procedure starts with an omnibus test that is used to compare a simple 
regression model that only includes the main continuous predictor (the 
curriculum-sampling test score, first course grade, or FYGPA) with a regression 
model that includes the continuous predictor, gender, and a predictor-gender 
interaction term. If the result of the omnibus test is statistically significant (i.e., 
indicative of differential prediction), subsequent sequential tests of slope 
differences and intercept differences are conducted. Slope differences are 
determined through testing a regression model including the first-order 
continuous predictor and gender against a full regression model also including an 
interaction term. When slope differences are detected, intercept differences are 
assessed through testing a regression model that includes the continuous predictor 
and the predictor-gender interaction term against a full model also including the 
gender main effect. When slope differences are not detected, intercept differences 
are assessed by testing a model with the continuous predictor and gender against a 
model including only the continuous predictor. To reduce multicollinearity, the 
independent variables were centered around their means before analyses were 
conducted. Because we examined two predictor-criterion combinations in three 
samples and another combination in one sample (FYGPA-TYGPA), seven step-
down regression analyses were conducted with both approaches. 

Frequentist analyses 
For the frequentist analyses, an alpha level of .05 was chosen as the significance 
level for testing the increment in explained variance at each step. In addition when 
slope differences were detected, the nature of these differences was studied by 
applying the Johnson-Neyman technique (Johnson & Neyman, 1936) using the 
omnibus groups regions of significance (OGRS) macro for SPSS (Hayes & Montoya, 
2017). This analysis shows regions of significance, that is, the range of values of the 
predictor variable that show differences in the criterion variable between men and 
women. This technique provides insight into whether differential prediction 

occurred within the operational score range. The frequentist analyses were 
conducted in SPSS version 24.0. 

Bayesian analyses 
For the Bayesian analyses, the Bayes factor (Kass & Raftery, 1995) was used as a 
measure of evidence in favor of differential prediction at each step in the 
regression analyses (Lautenschlager and Mendoza, 1986). The Bayes factor shows 
the weight of evidence in the data for competing hypotheses, or the degree to 
which one hypothesis predicts the observed data better than the other. For 
example, a Bayes factor of H1 against H0 of 3 (denoted BF10 = 3) means that the 
empirical data is 3 times more likely to occur under H1 than under H0; BF = 1 
means that the empirical data are equally likely under both hypotheses (e.g., 
Gelman et al., 2014; Kass & Raftery, 1995). To interpret the Bayes factors we used 
the benchmarks proposed by Kass and Raftery (1995, p. 777)9. The Bayesian 
analyses were conducted using the R package BayesFactor (Morey & Rouder, 
2015) to compute the Bayes factors, and using JAGS, version 4.2.0 (Plummer, 
2016a) in R, with the package rjags, version 4.6 (Plummer, 2016b) for model 
estimation.  

Bayesian analysis starts by specifying a prior distribution for the parameters. After 
data collection, a posterior distribution combining information from the data and 
the prior is computed. Posterior distributions cannot be calculated directly, so the 
posterior distribution is approximated based on Markov Chain Monte Carlo 
(MCMC) sampling (for details, see Kruschke et al., 2012). The default priors 
provided in the BayesFactor R package were used to compute the Bayes factors. 
For model estimation, we used broad priors: a normal prior on the standardized 
regression coefficients with a mean of zero and a standard deviation of 100, and a 
uniform prior on the residual variance ranging from zero to ten. The standardized 
regression coefficients were transformed back to the original scale. We used 1,000 
iterations to tune the samplers and 1,000 burn-in iterations before running four 
MCMC chains of 10,000 iterations each. Convergence of the MCMC iterations 
(Gelman-Rubin's convergence diagnostic) and effective sample size were inspected 
and no problems were detected. 

 

                                                           
9 BF = 1-3 or 0.33-1: anecdotal evidence, BF = 3-20 or 0.05-0.33: positive evidence, BF = 20-150 or 0.05-
0.007: strong evidence, BF = > 150 or < 0.007: very strong evidence. Numbers larger than 1 indicate 
evidence in favor of the alternative hypothesis and numbers smaller than 1 indicate evidence in favor of 
the null hypothesis. 
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4.3 Results 
Table 4.1 (shown on the next page) shows descriptive statistics for the curriculum-
sampling test, the first course grade, FYGPA, and TYGPA in each cohort for men 
and women, and effect sizes for the difference in scores between men and women 
based on frequentist and Bayesian analyses. All differences were small and most 
were not statistically significant. When we inspect the Bayes factors, there was 
positive evidence (Kass & Raftery, 1995) that men performed better than women 
on the curriculum-sampling test in 2015 (BF10 = 4.67), but all credible values for 
the effect size of the difference were small (95% CI [.08, .45]). There was anecdotal 
evidence that women performed better than men in the first course in 2013  
(BF10 = 1.12) and strong evidence that women performed better than men in the 
first year in 2013 (BF10 = 153.10), both with small credible effect sizes  
(95% CI [-.39, -.02] and [-.50, -.16], respectively).  

Table 4.2 shows the zero-order correlations for each predictor-criterion 
combination in each cohort. There was perfect correspondence between the 
frequentist and the Bayesian analyses, so they are not depicted and discussed 
separately. The curriculum-sampling tests showed moderate to large correlations 
with FYGPA, the first grade showed large correlations with FYGPA, and FYGPA 
showed large correlations with TYGPA. These results were consistent across 
cohorts. 

 

Table 4.2 
Zero-order correlations between all variables per sample. 
Predictor-criterion 
combination 

Sample 
2013 2014 2015 

Cur. sample - FYGPA .49 
[.43, .55] 

.45 
[.39, .51] 

.44 
[.37, .51] 

First grade - FYGPAa .75 
[.72, .78] 

.70 
[.66, .74] 

.68 
[.63, .72] 

FYGPA - TYGPAb .78 
[.74, .81] 

- - 

Note. a For this correlation, the first grade was excluded from the FYGPA calculation. b For this 
correlation, first year results were excluded from third year results. The same results were 
obtained using the frequentist and Bayesian analyses, so they are not depicted separately. 
95% credible intervals are between brackets. All correlations were statistically significant 
with p < .01.  
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4.3 Results 
Table 4.1 (shown on the next page) shows descriptive statistics for the curriculum-
sampling test, the first course grade, FYGPA, and TYGPA in each cohort for men 
and women, and effect sizes for the difference in scores between men and women 
based on frequentist and Bayesian analyses. All differences were small and most 
were not statistically significant. When we inspect the Bayes factors, there was 
positive evidence (Kass & Raftery, 1995) that men performed better than women 
on the curriculum-sampling test in 2015 (BF10 = 4.67), but all credible values for 
the effect size of the difference were small (95% CI [.08, .45]). There was anecdotal 
evidence that women performed better than men in the first course in 2013  
(BF10 = 1.12) and strong evidence that women performed better than men in the 
first year in 2013 (BF10 = 153.10), both with small credible effect sizes  
(95% CI [-.39, -.02] and [-.50, -.16], respectively).  

Table 4.2 shows the zero-order correlations for each predictor-criterion 
combination in each cohort. There was perfect correspondence between the 
frequentist and the Bayesian analyses, so they are not depicted and discussed 
separately. The curriculum-sampling tests showed moderate to large correlations 
with FYGPA, the first grade showed large correlations with FYGPA, and FYGPA 
showed large correlations with TYGPA. These results were consistent across 
cohorts. 

 

Table 4.2 
Zero-order correlations between all variables per sample. 
Predictor-criterion 
combination 

Sample 
2013 2014 2015 

Cur. sample - FYGPA .49 
[.43, .55] 

.45 
[.39, .51] 

.44 
[.37, .51] 

First grade - FYGPAa .75 
[.72, .78] 

.70 
[.66, .74] 

.68 
[.63, .72] 

FYGPA - TYGPAb .78 
[.74, .81] 

- - 

Note. a For this correlation, the first grade was excluded from the FYGPA calculation. b For this 
correlation, first year results were excluded from third year results. The same results were 
obtained using the frequentist and Bayesian analyses, so they are not depicted separately. 
95% credible intervals are between brackets. All correlations were statistically significant 
with p < .01.  
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4.3.1 Frequentist Step-down Regression Analyses 
Table 4.3 shows the frequentist results for the step-down regression analyses. 

Curriculum-sampling test predicting FYGPA 
For this least comprehensive predictor-criterion combination, statistically 
significant differential prediction with slope differences and intercept differences 
was found in the 2013 and 2015 samples. However, the increases in explained 
variance for slope differences (ΔR22013 = .012 and ΔR22015 = .008) and intercept 
differences (ΔR22013 = .017 and ΔR22015 = .010) were small in both samples. For the 
2014 sample, the omnibus test did not show statistical evidence in favor of 
differential prediction.  

First course grade predicting FYGPA 
For the first course grade predicting FYGPA in the 2013 sample, statistically 
significant differential prediction with slope and intercept differences was found. 
Again, the increases in explained variance for slope differences (ΔR2 = .008) and 
intercept differences (ΔR2 = .012) were small. For the 2014 and 2015 samples, no 
statistical evidence in favor of differential prediction was found.  

FYGPA predicting TYGPA 
For the most comprehensive predictor-criterion combination, FYGPA predicting 
TYGPA, the omnibus test showed statistically significant differential prediction 
with very small effect sizes for slope differences (ΔR2 = .003) and intercept 
differences (ΔR2 = .004). 

Johnson-Neyman analyses 
 Additional analyses were conducted to get more insight into the nature of 
differential prediction. As recommended by Mattern and Patterson (2013), plots 
with separate regression lines for males and females are shown in Figure A4.1 in 
the Appendix to aid the interpretation of the results. The plots show that when 
there was differential prediction, female performance was mostly underpredicted. 
For the four cases that showed evidence for differential prediction with both slope 
and intercept differences, Johnson-Neyman boundaries of significance were 
analyzed. These analyses showed that the differences between men and women 
were significant across a score range that covered at least the lower half of the 
participants’ scores for all predictor-criterion combinations. The Johnson-Neyman 
technique also allows calculations of explained variance based on gender at each 
predictor score value. Again, these effect sizes were very small at each predictor 
score value that fell below the boundary of significance (ΔR2 ranging from .004 to 
.028). 
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4.3.1 Frequentist Step-down Regression Analyses 
Table 4.3 shows the frequentist results for the step-down regression analyses. 

Curriculum-sampling test predicting FYGPA 
For this least comprehensive predictor-criterion combination, statistically 
significant differential prediction with slope differences and intercept differences 
was found in the 2013 and 2015 samples. However, the increases in explained 
variance for slope differences (ΔR22013 = .012 and ΔR22015 = .008) and intercept 
differences (ΔR22013 = .017 and ΔR22015 = .010) were small in both samples. For the 
2014 sample, the omnibus test did not show statistical evidence in favor of 
differential prediction.  

First course grade predicting FYGPA 
For the first course grade predicting FYGPA in the 2013 sample, statistically 
significant differential prediction with slope and intercept differences was found. 
Again, the increases in explained variance for slope differences (ΔR2 = .008) and 
intercept differences (ΔR2 = .012) were small. For the 2014 and 2015 samples, no 
statistical evidence in favor of differential prediction was found.  

FYGPA predicting TYGPA 
For the most comprehensive predictor-criterion combination, FYGPA predicting 
TYGPA, the omnibus test showed statistically significant differential prediction 
with very small effect sizes for slope differences (ΔR2 = .003) and intercept 
differences (ΔR2 = .004). 

Johnson-Neyman analyses 
 Additional analyses were conducted to get more insight into the nature of 
differential prediction. As recommended by Mattern and Patterson (2013), plots 
with separate regression lines for males and females are shown in Figure A4.1 in 
the Appendix to aid the interpretation of the results. The plots show that when 
there was differential prediction, female performance was mostly underpredicted. 
For the four cases that showed evidence for differential prediction with both slope 
and intercept differences, Johnson-Neyman boundaries of significance were 
analyzed. These analyses showed that the differences between men and women 
were significant across a score range that covered at least the lower half of the 
participants’ scores for all predictor-criterion combinations. The Johnson-Neyman 
technique also allows calculations of explained variance based on gender at each 
predictor score value. Again, these effect sizes were very small at each predictor 
score value that fell below the boundary of significance (ΔR2 ranging from .004 to 
.028). 
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4.3.2 Bayesian Step-down Regression Analyses 
The Bayesian results are shown in Table 4.4 and they were similar to the 
frequentist results in most cases. However, the added value of the Bayesian 
analyses is that, opposed to the frequentist analyses, the results can also show the 
strength of the evidence in favor of no differential prediction, compared to the 
strength of the evidence in favor of differential prediction. Furthermore, the 95% 
credible intervals (CI’s) provide the most probable values of the parameters given 
the data (Kruschke & Liddell, 2017). 

Curriculum-sampling test predicting FYGPA 
For the least comprehensive predictor-criterion combination, the curriculum-
sampling test scores and FYGPA, there was very strong evidence in favor of 
differential prediction in the 2013 sample (BF10 = 931.45) with positive evidence 
for slope differences (BF10 = 13.05) and strong evidence for intercept differences 
(BF10 = 61.47). The increase in explained variance for slope differences (ΔR2 = .012, 
95% CI [.002, .030]) and intercept differences (ΔR2 = .015, 95% CI [.003, .036]) 
was, again, small. Thus, these results show strong evidence for small intercept and 
slope differences. For the 2014 sample, the evidence was strongly in favor of no 
differential prediction (BF10 = 0.05), which corresponds to the frequentist results. 
For the 2015 sample, the evidence based on the omnibus test was slightly in favor 
of no differential prediction (BF10 = 0.79, ΔR2 = .02, 95% CI [.006, .055]). This 
differs from the frequentist results, where statistically significant slope differences 
and intercept differences were detected in this sample. Thus, based on all results, 
we tentatively conclude that we found evidence for differential prediction with 
small slope differences and small intercept differences in the 2013 sample, and 
that differential prediction in the 2014 and 2015 sample was trivial. 

First course grade predicting FYGPA 
For the 2013 sample, there was very strong evidence in favor of differential 
prediction, with positive evidence for slope differences (BF10 = 19.12) and strong 
evidence for intercept differences (BF10 = 89.90). The increase in explained 
variance was, however, small for slope differences (ΔR2slope = .008, 95% CI [.002, 
.020]) and for intercept differences (ΔR2= .010, 95% CI [.003, .023]). For the 2014 
sample, the evidence was moderately in favor of no differential prediction  
(BF10 = 0.06), and in the 2015 sample the evidence was strongly in favor of no 
differential prediction (BF10 = 0.02). The frequentist analyses yielded 
corresponding results. Thus, we can safely conclude that there was no evidence for 
differential prediction in two of the three samples, and minor slope and intercept 
differences for the 2013 sample. Ta
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4.3.2 Bayesian Step-down Regression Analyses 
The Bayesian results are shown in Table 4.4 and they were similar to the 
frequentist results in most cases. However, the added value of the Bayesian 
analyses is that, opposed to the frequentist analyses, the results can also show the 
strength of the evidence in favor of no differential prediction, compared to the 
strength of the evidence in favor of differential prediction. Furthermore, the 95% 
credible intervals (CI’s) provide the most probable values of the parameters given 
the data (Kruschke & Liddell, 2017). 

Curriculum-sampling test predicting FYGPA 
For the least comprehensive predictor-criterion combination, the curriculum-
sampling test scores and FYGPA, there was very strong evidence in favor of 
differential prediction in the 2013 sample (BF10 = 931.45) with positive evidence 
for slope differences (BF10 = 13.05) and strong evidence for intercept differences 
(BF10 = 61.47). The increase in explained variance for slope differences (ΔR2 = .012, 
95% CI [.002, .030]) and intercept differences (ΔR2 = .015, 95% CI [.003, .036]) 
was, again, small. Thus, these results show strong evidence for small intercept and 
slope differences. For the 2014 sample, the evidence was strongly in favor of no 
differential prediction (BF10 = 0.05), which corresponds to the frequentist results. 
For the 2015 sample, the evidence based on the omnibus test was slightly in favor 
of no differential prediction (BF10 = 0.79, ΔR2 = .02, 95% CI [.006, .055]). This 
differs from the frequentist results, where statistically significant slope differences 
and intercept differences were detected in this sample. Thus, based on all results, 
we tentatively conclude that we found evidence for differential prediction with 
small slope differences and small intercept differences in the 2013 sample, and 
that differential prediction in the 2014 and 2015 sample was trivial. 

First course grade predicting FYGPA 
For the 2013 sample, there was very strong evidence in favor of differential 
prediction, with positive evidence for slope differences (BF10 = 19.12) and strong 
evidence for intercept differences (BF10 = 89.90). The increase in explained 
variance was, however, small for slope differences (ΔR2slope = .008, 95% CI [.002, 
.020]) and for intercept differences (ΔR2= .010, 95% CI [.003, .023]). For the 2014 
sample, the evidence was moderately in favor of no differential prediction  
(BF10 = 0.06), and in the 2015 sample the evidence was strongly in favor of no 
differential prediction (BF10 = 0.02). The frequentist analyses yielded 
corresponding results. Thus, we can safely conclude that there was no evidence for 
differential prediction in two of the three samples, and minor slope and intercept 
differences for the 2013 sample. Ta
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FYGPA predicting TYGPA 
For the most comprehensive predictor-criterion combination, the evidence was 
positively in favor of the null hypothesis of no differential prediction (BF10 = 0.16), 
and all credible values for the increase of explained variance by adding gender and 
the interaction term to the model were small (ΔR2= .006, 95% CI [.001, .020]). 
Based on the frequentist analyses, statistically significant slope differences and 
intercept differences were detected, but the increase in explained variance based 
on the omnibus test had a similarly small magnitude (ΔR2= .007). So, we conclude 
that there was no evidence of meaningful slope differences or intercept differences 
in this case. 

4.4 Discussion 
There is a strong need to further explore predictors of academic performance that 
go beyond the traditional admission criteria like cognitive test scores and high 
school grades. One line of research aims to reduce differential prediction by 
incorporating additional, mostly noncognitive variables related to the outcome and 
the grouping variable of interest (Jencks, 1998; Keiser et al., 2016; Sackett et al., 
2003). Although several studies showed improvements of the prediction of 
academic achievement and reduced differential prediction using this approach, 
almost all of these studies were conducted in low-stakes settings and used self-
report measures, which is suboptimal in actual admission procedures. In this 
study, we investigated differential prediction by gender based on data obtained in 
a real high-stakes selection context using a performance-sampling approach.  

Taking all results into account, there was evidence in favor of the null hypothesis 
that differential prediction did not occur in four of the seven cases we studied. 
Furthermore, our expectation was that strong similarity between the predictor and 
the criterion measures should minimize or eliminate differential prediction, that is, 
differential prediction would be reduced when the curriculum sample was more 
comprehensive. The increments in explained variance due to slope and intercept 
differences were smaller in the more comprehensive curriculum samples, 
confirming this expectation. In one case (the curriculum-sampling test predicting 
FYGPA, 2015), the evidence was somewhat inconclusive, but the effect sizes for 
slope and intercept differences were very small.  

In two cases, the curriculum-sampling test predicting FYGPA in 2013 and the first 
course grade predicting FYGPA in 2013, there was evidence in favor of differential 
prediction with intercept and slope differences. However, in all analyses the effects 
of differential prediction were small. The large Bayes factors combined with the 
small effect sizes may seem contradictory, but this can be interpreted as strong 

evidence for an effect that has small credible values (e.g., Kruschke & Liddell, 
2017). In those two cases, differential prediction showed underprediction for 
females, which is a common finding in the literature (Fischer et al., 2013). As a 
result of slope differences, female underprediction mostly occurred in the lower 
half of the predictor score ranges.  

Small but significant differences in scores between males and females were also 
found in the dependent variable (FYGPA) in these cases, but only for the 
independent variable (first course grade) in the 2015 sample. Differential 
prediction can have other causes aside from bias or differential validity in the 
predictor (Meade & Fetzer, 2009). For intercept differences, differential prediction 
with score differences in the dependent variable but not in the independent 
variable (as was the case for the curriculum-sampling test predicting FYGPA in the 
2013 sample) is most likely a result of either criterion bias or omitted variables, 
which can occur on the predictor and the criterion side. One plausible explanation 
is that the curriculum-sampling test was not representative enough for the 
criterion performance. Differential prediction with proportional score differences 
in the dependent and the independent variable (as was the case for the first course 
grade predicting FYGPA in the 2013 sample) is often related to imperfect test 
reliability. Slope differences are considered to indicate differential validity (Meade 
& Fetzer, 2009). However, the effect sizes for the slope differences were 
consistently very small. 

4.4.1 Theoretical and Practical Contributions 
This was the first study that investigated differential prediction by gender for 
curriculum-sampling tests. Curriculum-sampling tests did not completely 
eliminate differential prediction, but when differential prediction was detected, the 
effect sizes were small, with smaller effect sizes for more comprehensive 
curriculum samples. So, increasing the representativeness of performance samples 
may be one method to reduce differential prediction. In addition, like the 
curriculum-sampling tests used in this study, performance samples showed high 
predictive validity (Niessen, et al., 2016; Schmidt & Hunter, 1998). This can be 
explained by realizing that scores on performance samples are multifaceted 
compound measures, just like academic performance and job performance 
(Callinan & Robertson, 2000). Thus, performance is usually determined by many 
factors, such as intelligence, personality, motivation and skills and the way these 
different factors interact may vary from person to person. So, a multifaceted 
predictor may predict this multifaceted criterion best. 

These results are not only of theoretical interest but also are of practical value. 
Performance or behavioral sampling, implemented as curriculum samples in 
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FYGPA predicting TYGPA 
For the most comprehensive predictor-criterion combination, the evidence was 
positively in favor of the null hypothesis of no differential prediction (BF10 = 0.16), 
and all credible values for the increase of explained variance by adding gender and 
the interaction term to the model were small (ΔR2= .006, 95% CI [.001, .020]). 
Based on the frequentist analyses, statistically significant slope differences and 
intercept differences were detected, but the increase in explained variance based 
on the omnibus test had a similarly small magnitude (ΔR2= .007). So, we conclude 
that there was no evidence of meaningful slope differences or intercept differences 
in this case. 

4.4 Discussion 
There is a strong need to further explore predictors of academic performance that 
go beyond the traditional admission criteria like cognitive test scores and high 
school grades. One line of research aims to reduce differential prediction by 
incorporating additional, mostly noncognitive variables related to the outcome and 
the grouping variable of interest (Jencks, 1998; Keiser et al., 2016; Sackett et al., 
2003). Although several studies showed improvements of the prediction of 
academic achievement and reduced differential prediction using this approach, 
almost all of these studies were conducted in low-stakes settings and used self-
report measures, which is suboptimal in actual admission procedures. In this 
study, we investigated differential prediction by gender based on data obtained in 
a real high-stakes selection context using a performance-sampling approach.  

Taking all results into account, there was evidence in favor of the null hypothesis 
that differential prediction did not occur in four of the seven cases we studied. 
Furthermore, our expectation was that strong similarity between the predictor and 
the criterion measures should minimize or eliminate differential prediction, that is, 
differential prediction would be reduced when the curriculum sample was more 
comprehensive. The increments in explained variance due to slope and intercept 
differences were smaller in the more comprehensive curriculum samples, 
confirming this expectation. In one case (the curriculum-sampling test predicting 
FYGPA, 2015), the evidence was somewhat inconclusive, but the effect sizes for 
slope and intercept differences were very small.  

In two cases, the curriculum-sampling test predicting FYGPA in 2013 and the first 
course grade predicting FYGPA in 2013, there was evidence in favor of differential 
prediction with intercept and slope differences. However, in all analyses the effects 
of differential prediction were small. The large Bayes factors combined with the 
small effect sizes may seem contradictory, but this can be interpreted as strong 

evidence for an effect that has small credible values (e.g., Kruschke & Liddell, 
2017). In those two cases, differential prediction showed underprediction for 
females, which is a common finding in the literature (Fischer et al., 2013). As a 
result of slope differences, female underprediction mostly occurred in the lower 
half of the predictor score ranges.  

Small but significant differences in scores between males and females were also 
found in the dependent variable (FYGPA) in these cases, but only for the 
independent variable (first course grade) in the 2015 sample. Differential 
prediction can have other causes aside from bias or differential validity in the 
predictor (Meade & Fetzer, 2009). For intercept differences, differential prediction 
with score differences in the dependent variable but not in the independent 
variable (as was the case for the curriculum-sampling test predicting FYGPA in the 
2013 sample) is most likely a result of either criterion bias or omitted variables, 
which can occur on the predictor and the criterion side. One plausible explanation 
is that the curriculum-sampling test was not representative enough for the 
criterion performance. Differential prediction with proportional score differences 
in the dependent and the independent variable (as was the case for the first course 
grade predicting FYGPA in the 2013 sample) is often related to imperfect test 
reliability. Slope differences are considered to indicate differential validity (Meade 
& Fetzer, 2009). However, the effect sizes for the slope differences were 
consistently very small. 

4.4.1 Theoretical and Practical Contributions 
This was the first study that investigated differential prediction by gender for 
curriculum-sampling tests. Curriculum-sampling tests did not completely 
eliminate differential prediction, but when differential prediction was detected, the 
effect sizes were small, with smaller effect sizes for more comprehensive 
curriculum samples. So, increasing the representativeness of performance samples 
may be one method to reduce differential prediction. In addition, like the 
curriculum-sampling tests used in this study, performance samples showed high 
predictive validity (Niessen, et al., 2016; Schmidt & Hunter, 1998). This can be 
explained by realizing that scores on performance samples are multifaceted 
compound measures, just like academic performance and job performance 
(Callinan & Robertson, 2000). Thus, performance is usually determined by many 
factors, such as intelligence, personality, motivation and skills and the way these 
different factors interact may vary from person to person. So, a multifaceted 
predictor may predict this multifaceted criterion best. 

These results are not only of theoretical interest but also are of practical value. 
Performance or behavioral sampling, implemented as curriculum samples in 
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educational selection or as work samples in personnel selection, may provide a 
practically applicable solution to the omitted variables problem. As Niessen and 
Meijer (2017) discussed, this approach may serve as an alternative to using 
separate measures for cognitive and noncognitive skills. In assessments based on 
performance sampling, skills and behavioral tendencies can be measured through 
shown behavior and performance in a relevant context, which provides an 
advantage over the use of self-report instruments. 

A second aim of this study was to demonstrate the use of a Bayesian approach to 
analyze differential prediction. As we discussed and illustrated, the Bayesian 
approach offered several advantages: Evidence in favor of the null hypotheses 
could be investigated, intervals of credible values for parameters could be 
computed, and the conclusions were not affected by conducting multiple tests. 
Furthermore, the absence of findings that indicate differential prediction based on 
frequentist analyses do not warrant the conclusion that there is no differential 
prediction. Bayesian analysis does allow inspecting evidence in favor of the null 
hypothesis, relative to an alternative hypothesis. Because statistical analyses are 
crucial for the interpretation of research results on the basis of which theories are 
being constructed and practices evaluated, we hope that our analysis and results 
may inspire other researchers to consider a Bayesian approach in further 
educational and organizational research. 

4.4.2 Limitations 
This study was conducted with samples of applicants for a psychology program, so 
the results should be replicated in other disciplines in future studies. However, this 
study can serve as a first step to broadening our view of possible solutions to 
incorporate additional information to minimize differential prediction. In addition, 
we only studied differential prediction by gender. Differential prediction by 
ethnicity and socioeconomic background are also major challenges in educational 
selection and personnel selection (Aguinis et al., 2010; Mattern & Patterson, 2013).  

Adopting a curriculum-sampling approach also has limitations. Curriculum 
sampling is rather easy to implement in discipline-specific educational selection 
because the criterion performance is relatively easy to translate into predictor 
tasks. However, in situations where the criterion behavior is more complex, such 
as in vocational education aimed at practical competencies or in colleges where 
student do not apply to a program in a specific discipline, it may be more 
challenging to develop and administer curriculum-sampling instruments for large-
scale assessment. These areas deserve more attention in future research. 

 

4.4.3 Conclusion 
Based on our results we tentatively conclude that curriculum sampling can offer a 
practically feasible solution for reducing differential prediction in operational 
admission settings, without having to rely on easily fakable self-report measures, 
and while maintaining high predictive validity, potentially leading to fairer 
admission procedures and selection decisions. Advocating the use of performance 
samples, Asher and Sciarrino (1974) reasoned that the more the predictor and the 
criterion are alike, the higher the predictive validity will be. Analogously, we 
suggest that the more the predictor and the criterion are alike, the smaller 
differential prediction may be. 
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educational selection or as work samples in personnel selection, may provide a 
practically applicable solution to the omitted variables problem. As Niessen and 
Meijer (2017) discussed, this approach may serve as an alternative to using 
separate measures for cognitive and noncognitive skills. In assessments based on 
performance sampling, skills and behavioral tendencies can be measured through 
shown behavior and performance in a relevant context, which provides an 
advantage over the use of self-report instruments. 

A second aim of this study was to demonstrate the use of a Bayesian approach to 
analyze differential prediction. As we discussed and illustrated, the Bayesian 
approach offered several advantages: Evidence in favor of the null hypotheses 
could be investigated, intervals of credible values for parameters could be 
computed, and the conclusions were not affected by conducting multiple tests. 
Furthermore, the absence of findings that indicate differential prediction based on 
frequentist analyses do not warrant the conclusion that there is no differential 
prediction. Bayesian analysis does allow inspecting evidence in favor of the null 
hypothesis, relative to an alternative hypothesis. Because statistical analyses are 
crucial for the interpretation of research results on the basis of which theories are 
being constructed and practices evaluated, we hope that our analysis and results 
may inspire other researchers to consider a Bayesian approach in further 
educational and organizational research. 

4.4.2 Limitations 
This study was conducted with samples of applicants for a psychology program, so 
the results should be replicated in other disciplines in future studies. However, this 
study can serve as a first step to broadening our view of possible solutions to 
incorporate additional information to minimize differential prediction. In addition, 
we only studied differential prediction by gender. Differential prediction by 
ethnicity and socioeconomic background are also major challenges in educational 
selection and personnel selection (Aguinis et al., 2010; Mattern & Patterson, 2013).  

Adopting a curriculum-sampling approach also has limitations. Curriculum 
sampling is rather easy to implement in discipline-specific educational selection 
because the criterion performance is relatively easy to translate into predictor 
tasks. However, in situations where the criterion behavior is more complex, such 
as in vocational education aimed at practical competencies or in colleges where 
student do not apply to a program in a specific discipline, it may be more 
challenging to develop and administer curriculum-sampling instruments for large-
scale assessment. These areas deserve more attention in future research. 

 

4.4.3 Conclusion 
Based on our results we tentatively conclude that curriculum sampling can offer a 
practically feasible solution for reducing differential prediction in operational 
admission settings, without having to rely on easily fakable self-report measures, 
and while maintaining high predictive validity, potentially leading to fairer 
admission procedures and selection decisions. Advocating the use of performance 
samples, Asher and Sciarrino (1974) reasoned that the more the predictor and the 
criterion are alike, the higher the predictive validity will be. Analogously, we 
suggest that the more the predictor and the criterion are alike, the smaller 
differential prediction may be. 
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Abstract 
Noncognitive constructs such as personality traits and behavioral tendencies show 
predictive validity for academic performance and incremental validity over 
cognitive skills. Therefore, noncognitive predictors are increasingly used in 
admission procedures for higher education, typically measured using-self-report 
instruments. It is well known that self-report instruments are sensitive to self-
presentation. However, remarkably few studies investigated the effect of self-
presentation on predictive validity in operational contexts. The effect of self-
presentation in applicants to an undergraduate psychology program was studied 
using a repeated measures design. Respondents completed self-report 
questionnaires measuring noncognitive predictors of academic performance 
before admission to the program, and again after admission. Scores were 
compared between contexts, as well as predictive validity, incremental validity, 
and potential hiring decisions. Results showed differences in scores between 
contexts on all scales, attenuated predictive validity for most scales, attenuated 
incremental validity when scores obtained in the admission context were used, 
and effects on admission decisions. In conclusion, validity results based on scores 
measured in low-stakes contexts cannot simply be generalized to high-stakes 
contexts. Furthermore, results obtained in a high-stakes context may result in self-
presentation irrespective of whether participants are informed that their scores 
are used for selection decisions or not. 
  

5.1 Introduction 
Noncognitive characteristics such as personality and work styles are among the 
most commonly assessed constructs in personnel selection (Ryan et al., 2015). 
With the increasing interest in using noncognitive predictors in admission 
procedures to higher education in addition to cognitive predictors, this industry is 
expanding to the educational field (e.g., Kyllonen, Lipnevich, Burrus, & Roberts, 
2014; Kyllonen, Walters, & Kaufman, 2005; Schmitt, 2012). Research has shown 
that noncognitive predictors such as personality traits, motivation, and self-
regulation are associated with academic performance and show incremental 
validity over cognitive predictors (e.g., Richardson, Abrahams, & Bond, 2012). 
Furthermore, noncognitive measures are also used to predict broader outcomes 
than GPA, like job performance, leadership, and interpersonal skills (Lievens, 
2013; Schmitt, 2012). The most common method to assess noncognitive predictors 
is through self-report questionnaires. However, many studies have shown that 
self-report questionnaires are susceptible to self-presentation behavior 
(Viswesvaran & Ones, 1999). Very few predictive validity studies of noncognitive 
admission instruments have been conducted with actual applicants. Data are 
usually collected for research purposes in low-stakes contexts, where the 
occurrence of self-presentation behavior is less common than in high-stakes 
selection contexts.  

Self-presentation behavior can be intentional (impression management) or 
unintentional (self-deception; e.g., Paulhus, 1991; Pauls & Crost, 2004). Since it is 
difficult to distinguish these two kinds of behavior and we often do not know 
whether response distortions were deliberate or unconscious, we chose to use the 
neutral term self-presentation. Self-presentation in self-report questionnaires used 
for college admissions is rarely investigated. Furthermore, in both the educational 
literature and in the personnel selection literature there are very few studies that 
use the recommended (e.g., Ryan & Boyce, 2006) repeated measures design, actual 
applicants, and representative criterion data (for an exception see Peterson, 
Griffith, Isaacson, O'Connell, & Mangos, 2011). When self-report questionnaires are 
used for selection purposes it is important to have an understanding of the size of 
self-presentation effects on predictor scores, and whether self-presentation 
behavior affects the validity of predictor scores in operational settings. The aim of 
this study was to fill this gap and to investigate self-presentation in noncognitive 
questionnaires in a sample of actual college applicants, using a repeated measures 
design. 
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usually collected for research purposes in low-stakes contexts, where the 
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difficult to distinguish these two kinds of behavior and we often do not know 
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use the recommended (e.g., Ryan & Boyce, 2006) repeated measures design, actual 
applicants, and representative criterion data (for an exception see Peterson, 
Griffith, Isaacson, O'Connell, & Mangos, 2011). When self-report questionnaires are 
used for selection purposes it is important to have an understanding of the size of 
self-presentation effects on predictor scores, and whether self-presentation 
behavior affects the validity of predictor scores in operational settings. The aim of 
this study was to fill this gap and to investigate self-presentation in noncognitive 
questionnaires in a sample of actual college applicants, using a repeated measures 
design. 
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5.1.1 Studies in Personnel Selection  
Many studies concerning self-presentation in self-report instruments have been 
conducted in the context of personnel selection. In summary, these results 
indicated that self-report instruments can easily be faked when respondents are 
instructed to do so (Viswesvaran & Ones, 1999). Furthermore, in their meta-
analysis, Birkeland, Manson, Kisamore, Brannick, and Smith (2006) concluded that 
applicants showed self-presentation behavior in actual high-stakes selection on all 
Big Five personality constructs, with the largest effect sizes for conscientiousness 
and emotional stability. Also, there were individual differences in the extent of self-
presentation behavior (McFarland & Ryan, 2000; Rosse, Stecher, Miller, & Levin, 
1998), which affects the rank-ordering of applicants and influences hiring 
decisions (Hartman & Grubb, 2011; Rosse, Stecher, Miller, & Levin, 1998). 
Applicants who show self-presentation tend to rise to the top of the rank order, 
which can negatively affect the utility of the selection procedure, especially when 
selection ratios are low (Mueller-Hanson, Heggestad, & Thornton, 2003).  

Construct validity can also be affected by self-presentation; instruments measuring 
the Big Five often yield a sixth ‘ideal employee’ factor in applicant samples, with 
high loadings for items that describe desirable personality dimensions (Klehe et al., 
2012; Schmit & Ryan, 1993). In addition, it is difficult to draw a clear conclusion 
about the effect of self-presentation on predictive validity (Morgeson, Campion, 
Dipboye, Hollenbeck, Murphy, & Schmitt, 2007a, 2007b). Based on a meta-analysis 
correcting scale scores for social desirability, Ones, Viswesvaran, and Reiss (1996) 
concluded that self-presentation does not affect predictive validity, while other 
studies did find attenuating effects of self-presentation or test-taking motivation 
on predictive validity (e.g., O′Neill, Goffin, & Gellatly, 2010; Peterson, Griffith, 
Isaacson, O'Connell, & Mangos, 2011). However, an important observation is that 
studies that found an attenuating effect mostly used between-subjects designs with 
an honest condition and an instructed faking condition, whereas studies that found 
no effect mostly used one-sample designs and controlled noncognitive scores for 
scores on a social desirability scale. Peterson et al. (2011) found that scores on a 
social desirability scale were not related to applicant faking, so results based on 
this approach may have underestimated the effect of self-presentation on 
predictive validity (Griffith & Peterson, 2008). 

5.1.2 Studies in Educational Selection  
Many individual studies and meta-analyses have shown that scores on 
noncognitive predictors can predict academic performance and have incremental 
validity over cognitive tests scores and high school GPA. In their meta-analysis, 
Richardson, Abrahams, and Bond (2012) found correlations around r = .30 

between college GPA and conscientiousness, procrastination, academic self-
efficacy, and effort regulation, and correlations of r ≥ .50 between college GPA and 
performance self-efficacy and grade goal. Such results promote the use of 
noncognitive predictors in admission decisions (e.g., Kappe & van der Flier, 2012), 
and supplementing cognitive tests with noncognitive questionnaires for admission 
or matching purposes is increasingly popular (e.g., Kyllonen, Walters, & Kaufman, 
2005; Kyllonen, Lipnevich, Burrus, & Roberts, 2014; Schmitt, 2012). However, 
most predictive validity studies were not conducted in actual admissions contexts, 
but used volunteers for whom the stakes were low. The question is whether 
results of such studies can be generalized to high-stakes admission contexts. The 
literature on assessing noncognitive predictors, either in personnel selection or in 
educational selection, does not provide an answer to this question. Furthermore, 
results based on personnel selection samples may not generalize to educational 
selection samples. Several studies have found a positive relationship between 
cognitive ability and self-presentation score inflation (e.g., Tett, Freund, 
Christiansen, Fox, & Coaster, 2012; Pauls & Crost, 2004). Given the above average 
cognitive ability of applicants to higher education they may show more score 
inflation than applicants in a personnel selection context. 

In a study using respondents who were instructed to fake, self-presentation 
attenuated the predictive validity of GPA for a situational judgment test measuring 
study-related behavioral tendencies (Peeters & Lievens, 2005). Similar results 
were found for Big Five personality constructs (Huws, Reddy, & Talcott, 2009), 
except when an ipsative scoring format was used (Hirsh & Peterson, 2008). 
However, these studies may overestimate the extent and effect of self-presentation 
because respondents who were instructed to fake tend to show more score 
inflation then actual applicants (Birkeland et al., 2006). The only study that used 
actual applicants instead of instructed self-presentation and a repeated- measures 
design was Griffin and Wilson (2012). In a sample of medical school applicants, 
they found higher scores in the high-stakes context than in the low-stakes context 
for all Big Five personality scales except for agreeableness. Almost two-thirds of 
the applicants had higher scores in the selection context than in the research 
context on at least one subscale, and scores on the conscientiousness scale showed 
the largest mean difference between the two settings. However, effects on 
predictive validity were not examined in this study. 

5.1.3 Aims of the Present Study  
So, in spite of the large body of literature about self-presentation, we still do not 
know if and to what extent self-presentation behavior affects predictive validity in 
operational contexts. As noted by Peeters and Lievens (2005), results based on 
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participants who were instructed to fake may show the results of a worst-case 
scenario rather than realistic outcomes. Therefore, the main aim of this study was 
to investigate the effect of self-presentation on the predictive validity and 
incremental validity of noncognitive predictors using actual applicants, using a 
repeated measures design. The Big Five personality traits, procrastination 
tendencies, perceived academic skills and academic competence, and grade goal 
were measured using self-report Likert-format questionnaires. We examined (1) to 
what extent self-presentation behavior occurred, (2) the effect of self-presentation 
on the predictive validity of the self-reported noncognitive predictors, (3) the 
effect of self-presentation on the incremental validity of the self-reported 
noncognitive predictors, and (4) the effect of self-presentation behavior on 
potential admission decisions and criterion performance of admitted applicants. 
Agreeableness, neuroticism, extraversion, and openness tend to show no or small 
relationships with academic performance (Richardson et al., 2012), so they were 
not included in analyses involving predictive validity, incremental validity, or 
admission decisions, but we did study if self-presentation behavior occurred on 
these predictors.  

5.2 Method 
5.2.1 Respondents and Procedure  
All applicants to an undergraduate psychology program at a Dutch university in 
the academic year 2014–2015 were invited to complete several questionnaires 
before admission tests were administered and admission decisions were made. We 
refer to this measurement as the admission context. The applicants were informed 
that the aim of filling out these questionnaires was to measure noncognitive 
constructs that were related to academic performance, but that their scores would 
not be used in admission decisions and were collected for research purposes only. 
Standard instructions for filling out the questionnaires were provided to the 
respondents. Five months later, after the start of the academic year, all students 
who completed the questionnaires before admission and who enrolled in the 
program could voluntarily participate in filling out the questionnaire a second time 
for course credit. Participants were told that the second administration of the 
questionnaires was conducted to study the consistency of responses over time; 
they did not know that the specific interest was self-presentation, but they were 
informed about this after completing the questionnaires. We refer to this 
measurement as the research context. The instructions and questionnaires were 
identical to the first administration. Both administrations were conducted online 
via a survey tool.  

There were 140 students who filled out the questionnaires at both time-points 
(21% of all first-year students). The mean age was 19 (SD = 1.4), and 81% was 
female. The proportion of females enrolled in this program is traditionally high, 
around 70%, thus women were slightly overrepresented in this study. The 
program consists of an English track and a Dutch track with similar course content. 
Thirty-one percent of the respondents were enrolled in the Dutch track. Thirty-
four percent of the respondents were Dutch, 53%were German, 10% had another 
European nationality, and 3% had a non-European nationality.  

5.2.2 Measures  
Personality 
The Big Five personality dimensions (agreeableness, extraversion, neuroticism, 
conscientiousness, and openness to experience) were assessed using the Big Five 
Inventory (BFI; John, Donahue, & Kentle, 1991). The BFI consists of 44 items with 
eight to ten items for each dimension. Each item was answered on a five-point 
Likert-scale (1 = strongly disagree through 5=strongly agree). Cronbach's alpha 
ranged from α = .64 (openness) to α = .84 (extraversion) when administered in a 
research context, and from α = .54 (openness) to α = .78 (extraversion) when 
administered in an admission context.  

Procrastination 
Procrastination tendencies were measured with Lay's Procrastination Scale (Lay, 
1986). This scale consists of 20 items and each item was answered on a five-point 
Likert-scale (1 = never through 5 = all of the time). Cronbach's alpha was α = .82 in 
the research context and α = .72 in the admission context.  

Study skills and study habits 
The Study Management and Academic Results Test (Kleijn, van der Ploeg, & 
Topman, 1994) was used to measure perceived academic skills (academic 
competence, test competence, time management, and strategic studying). The 
SMART contains 29 items and each of the four scales consists of 4 to 6 items with a 
four-point Likert scale (1=almost never through 4=nearly always). Cronbach's 
alpha ranged from α = .60 (strategic studying) to α = .79 (academic competence) in 
the research context and from α = .51 to (academic competence) to α = .68 (test 
competence) in the admission context. Grade goal was measured by one item 
asking for the expected mean grade in the first year of the psychology program on 
a scale from 1 to 10, with a 5.5 or higher representing a pass. 
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participants who were instructed to fake may show the results of a worst-case 
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to investigate the effect of self-presentation on the predictive validity and 
incremental validity of noncognitive predictors using actual applicants, using a 
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these predictors.  
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four percent of the respondents were Dutch, 53%were German, 10% had another 
European nationality, and 3% had a non-European nationality.  
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Procrastination 
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a scale from 1 to 10, with a 5.5 or higher representing a pass. 
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Curriculum-sampling test 
Furthermore, to study incremental validity, scores on a curriculum-sampling test 
were collected. All respondents took this exam as part of the admission procedure 
to the program and it consisted of questions about two chapters from an 
introductory book about psychology. This exam was a good predictor of first year 
academic performance, comparable to high school GPA (for further details see 
Niessen, Meijer, & Tendeiro, 2016; Meijer & Niessen, 2015).  

Outcome measures 
Data for two relevant criteria were collected: academic performance and dropout 
during the first year. Academic performance was operationalized as first year GPA 
(FYGPA), that is, the mean grade across all course-grades obtained in the first year. 
Respondents provided informed consent and permission to obtain their grades 
and dropout records through the university administration. 

5.2.3 Analyses 
To assess whether self-presentation behavior occurred, mean scores for all scales 
obtained at each administration were computed and dependent samples t-tests 
were conducted. To investigate how many respondents showed self-presentation 
behavior, 95% confidence intervals were computed around each individual score 
obtained during administration in the research context. The confidence intervals 
were computed around the estimated true score (based on the estimated reliability 
of the test, the observed score, and the mean observed score [Gulliksen, 1950]).10 
Respondents who obtained a score above the upper bound for positive predictors 
or below the lower bound for negative predictors in the admission context were 
flagged as having shown self-presentation behavior. Grade goal was not included 
in this analysis since it was measured using one item. 

In all further analyses, agreeableness, extraversion, neuroticism, and openness 
scores were not included because earlier research showed no or very small 
relationships with academic performance (e.g., Richardson et al., 2012). These 
predictors were included in the survey because Big Five questionnaires are usually 
not administered as separate scales and only administering the conscientiousness 
items could affect self-presentation behavior. To assess the effect of self-
presentation on predictive validity, correlations were computed between predictor 
scores obtained in the admission context or in the research context, and FYGPA 
and dropout. The correlations were compared using t-tests for dependent 
correlations (Steiger, 1980). The effect on incremental validity for predicting 

                                                           
10 CI = (𝑋𝑋𝑋𝑋 + 𝑟𝑟𝑟𝑟𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥′(𝑋𝑋𝑋𝑋 − 𝑋𝑋𝑋𝑋ത) ± (𝑧𝑧𝑧𝑧∗)(𝑆𝑆𝑆𝑆𝑋𝑋𝑋𝑋)(√1 − 𝑟𝑟𝑟𝑟𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥′)(√𝑟𝑟𝑟𝑟𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥′) 

FYGPA was studied by conducting two hierarchical multiple regression analyses. In 
the first step, scores on a curriculum-sampling test were added. In the second step, 
either the noncognitive predictor scores obtained in the admission context or the 
predictor scores obtained in the research context were added.  

To investigate the influence of self-presentation on admission decisions we 
investigated to what extent the same decisions would be made about the 
applicants based on scores obtained in both contexts. All respondents were ranked 
according to their scores obtained in each context. Because scores on several 
predictors are often combined in actual admission procedures and using single 
scales would result in many ties, we investigated admission decisions based on two 
composite scores. First, a composite score across all relevant noncognitive 
predictors was computed (conscientiousness, procrastination, the four SMART 
scales, and grade goal), with equal weights for each predictor. Second, a composite 
score based on the noncognitive composite and the score on the curriculum-
sampling test (that was not sensitive to self-presentation), with equal weights for 
the curriculum-sampling score and the noncognitive composite score. The scores 
on each predictor were standardized first. The sign of the standardized 
procrastination score was reversed, so that a high score on this scale indicated a 
low tendency to procrastinate and a low score indicated a high tendency to 
procrastinate. Based on the rankings and using several selection ratios, 
percentages of incorrectly rejected respondents and percentages of incorrectly 
admitted respondents were computed, assuming that scores obtained in the 
research context were true responses. Incorrectly rejected respondents were 
defined as respondents who would have been rejected based on their rank 
obtained in the admission context, but would have been accepted based on their 
rank obtained in the research context. Incorrectly accepted respondents were 
defined as respondents who would have been accepted based on their rank 
obtained in the admission context, but would have been rejected based on their 
rank obtained in the research context.  

To study the effects on criterion performance, the mean FYGPA for selected 
applicants for different hypothetical selection ratios were computed, based on 
both the noncognitive composite and the composite of the noncognitive scores and 
the curriculum-sampling test scores obtained in both contexts.  

5.3 Results 
5.3.1 Occurrence, Extent, and Prevalence of Self-presentation 
Descriptive statistics for each predictor in both contexts, t-test results, and effect 
sizes for the differences in scores between both contexts are presented in Table 
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were collected. All respondents took this exam as part of the admission procedure 
to the program and it consisted of questions about two chapters from an 
introductory book about psychology. This exam was a good predictor of first year 
academic performance, comparable to high school GPA (for further details see 
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during the first year. Academic performance was operationalized as first year GPA 
(FYGPA), that is, the mean grade across all course-grades obtained in the first year. 
Respondents provided informed consent and permission to obtain their grades 
and dropout records through the university administration. 

5.2.3 Analyses 
To assess whether self-presentation behavior occurred, mean scores for all scales 
obtained at each administration were computed and dependent samples t-tests 
were conducted. To investigate how many respondents showed self-presentation 
behavior, 95% confidence intervals were computed around each individual score 
obtained during administration in the research context. The confidence intervals 
were computed around the estimated true score (based on the estimated reliability 
of the test, the observed score, and the mean observed score [Gulliksen, 1950]).10 
Respondents who obtained a score above the upper bound for positive predictors 
or below the lower bound for negative predictors in the admission context were 
flagged as having shown self-presentation behavior. Grade goal was not included 
in this analysis since it was measured using one item. 

In all further analyses, agreeableness, extraversion, neuroticism, and openness 
scores were not included because earlier research showed no or very small 
relationships with academic performance (e.g., Richardson et al., 2012). These 
predictors were included in the survey because Big Five questionnaires are usually 
not administered as separate scales and only administering the conscientiousness 
items could affect self-presentation behavior. To assess the effect of self-
presentation on predictive validity, correlations were computed between predictor 
scores obtained in the admission context or in the research context, and FYGPA 
and dropout. The correlations were compared using t-tests for dependent 
correlations (Steiger, 1980). The effect on incremental validity for predicting 
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FYGPA was studied by conducting two hierarchical multiple regression analyses. In 
the first step, scores on a curriculum-sampling test were added. In the second step, 
either the noncognitive predictor scores obtained in the admission context or the 
predictor scores obtained in the research context were added.  

To investigate the influence of self-presentation on admission decisions we 
investigated to what extent the same decisions would be made about the 
applicants based on scores obtained in both contexts. All respondents were ranked 
according to their scores obtained in each context. Because scores on several 
predictors are often combined in actual admission procedures and using single 
scales would result in many ties, we investigated admission decisions based on two 
composite scores. First, a composite score across all relevant noncognitive 
predictors was computed (conscientiousness, procrastination, the four SMART 
scales, and grade goal), with equal weights for each predictor. Second, a composite 
score based on the noncognitive composite and the score on the curriculum-
sampling test (that was not sensitive to self-presentation), with equal weights for 
the curriculum-sampling score and the noncognitive composite score. The scores 
on each predictor were standardized first. The sign of the standardized 
procrastination score was reversed, so that a high score on this scale indicated a 
low tendency to procrastinate and a low score indicated a high tendency to 
procrastinate. Based on the rankings and using several selection ratios, 
percentages of incorrectly rejected respondents and percentages of incorrectly 
admitted respondents were computed, assuming that scores obtained in the 
research context were true responses. Incorrectly rejected respondents were 
defined as respondents who would have been rejected based on their rank 
obtained in the admission context, but would have been accepted based on their 
rank obtained in the research context. Incorrectly accepted respondents were 
defined as respondents who would have been accepted based on their rank 
obtained in the admission context, but would have been rejected based on their 
rank obtained in the research context.  

To study the effects on criterion performance, the mean FYGPA for selected 
applicants for different hypothetical selection ratios were computed, based on 
both the noncognitive composite and the composite of the noncognitive scores and 
the curriculum-sampling test scores obtained in both contexts.  

5.3 Results 
5.3.1 Occurrence, Extent, and Prevalence of Self-presentation 
Descriptive statistics for each predictor in both contexts, t-test results, and effect 
sizes for the differences in scores between both contexts are presented in Table 
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5.1. The differences between mean scores obtained in each context are all in the 
direction that was expected when self-presentation occurred. Compared to scores 
obtained in the research context, it is clear that respondents scored higher on 
positively evaluated predictors like conscientiousness and test competence, and 
lower on the negatively evaluated predictors neuroticism and procrastination 
tendencies in the admission context. All differences were statistically significant, 
with small to moderate effect sizes. Thus, these findings suggested that self-
presentation behavior occurred when the questionnaires were administered in an 
admission context. 

 
Table 5.1 
Descriptive statistics and differences between scores obtained during the two 
administrations. 

Predictor Admission Research    

 M(SD) M(SD) t(139) d Identified SP 

Personality      

Agreeableness 3.71 (0.48) 3.60 (0.50) 3.81* .30 20% 

Extraversion 3.43 (0.56) 3.25 (0.65) 5.10* .46 18% 

Neuroticism 2.78 (0.59) 2.92 (0.57) -3.67* -.28 21% 

Conscientiousness 3.54 (0.49) 3.34 (0.50) 5.56* .47 27% 

Openness 3.72 (0.36) 3.56 (0.43) 5.64* .49 19% 

SMART      

Academic competence 3.51 (0.29) 3.39 (0.44) 3.45* .29 21% 

Test competence 3.02 (0.40) 2.86 (0.48) 3.89* .36 25% 

Time management 3.19 (0.52) 3.02 (0.60) 3.28* .27 23% 

Strategic studying 3.12 (0.46) 2.98 (0.49) 3.31* .28 21% 

Procrastination 2.94 (0.41) 3.08 (0.48) -4.05* -.36 25% 

Grade goal 7.28 (1.01) 7.06 (0.66) 2.55* .24  
Note. d = Cohen’s d. Identified SP = percentage identified as having shown self-presentation. * p < .05  
 

Self-presentation behavior also occurred on the Big Five scales that are not or only 
weakly related to academic performance (agreeableness, extraversion, 
neuroticism, and openness), but to a slightly lesser extent. Table 5.1 shows the 
percentage of respondents that showed self-presentation for each scale, based on 
the 95% confidence intervals around their scores obtained in the research context, 
compared to their scores obtained in the admission context. Conscientiousness, 
test competence, and procrastination showed the largest percentages of self-
presentation, but the differences in the prevalence of self-presentation between 
the subscales were small. Seventy-three percent of all respondents were identified 
as having shown self-presentation on at least one scale. 

5.3.2 Self-presentation and Predictive Validity  
Table 5.2 presents the correlations between predictor scores obtained in both 
contexts and the academic outcomes. In the admission context, only 
conscientiousness had a significant but small positive correlation with FYGPA. For 
scores obtained in the research context, test competence and time management 
showed small positive correlations with FYGPA, and procrastination showed small 
negative correlations with FYGPA. Conscientiousness showed a moderate positive 
correlation with FYGPA, and grade goal showed a large positive correlation with 
FYGPA. For predicting dropout, none of the predictors showed a significant 
correlation when obtained in the admission context, whereas conscientiousness 
and grade goal showed significant small to moderate negative correlations when 
obtained in the research context. In addition, there were significant differences 
between the correlations in the administration contexts for five of the seven 
predictors for FYGPA and four of the seven predictors for dropout. These results 
showed that administering these self-report scales in an admission context 
significantly attenuated the predictive validity of most predictors. 

5.3.3 Self-presentation and Incremental Validity  
Hierarchical multiple regression analyses showed that the curriculum-sampling 
test scores alone predicted FYGPA with R2 = .20 (F(1,138) = 34.31, p < .01). Adding 
the noncognitive predictor scores obtained in the admission context in a second 
step yielded ΔR2 = .06 (F(7,131) = 1.49, p = .18, model R2 =.26, R2adj. = .21). Adding the 
noncognitive predictor scores obtained in the research context in a second step 
yielded ΔR2 = .19 (F(7,131) = 5.76, p < .01, model R2 = .39, R2adj. = .35). Thus, in the 
admission context, the noncognitive predictors added little explained variance 
over the curriculum-sampling test, but in the research context they explained an 
additional 19% of the variance in FYGPA.  
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5.1. The differences between mean scores obtained in each context are all in the 
direction that was expected when self-presentation occurred. Compared to scores 
obtained in the research context, it is clear that respondents scored higher on 
positively evaluated predictors like conscientiousness and test competence, and 
lower on the negatively evaluated predictors neuroticism and procrastination 
tendencies in the admission context. All differences were statistically significant, 
with small to moderate effect sizes. Thus, these findings suggested that self-
presentation behavior occurred when the questionnaires were administered in an 
admission context. 
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Descriptive statistics and differences between scores obtained during the two 
administrations. 
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Extraversion 3.43 (0.56) 3.25 (0.65) 5.10* .46 18% 
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Test competence 3.02 (0.40) 2.86 (0.48) 3.89* .36 25% 
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Self-presentation behavior also occurred on the Big Five scales that are not or only 
weakly related to academic performance (agreeableness, extraversion, 
neuroticism, and openness), but to a slightly lesser extent. Table 5.1 shows the 
percentage of respondents that showed self-presentation for each scale, based on 
the 95% confidence intervals around their scores obtained in the research context, 
compared to their scores obtained in the admission context. Conscientiousness, 
test competence, and procrastination showed the largest percentages of self-
presentation, but the differences in the prevalence of self-presentation between 
the subscales were small. Seventy-three percent of all respondents were identified 
as having shown self-presentation on at least one scale. 

5.3.2 Self-presentation and Predictive Validity  
Table 5.2 presents the correlations between predictor scores obtained in both 
contexts and the academic outcomes. In the admission context, only 
conscientiousness had a significant but small positive correlation with FYGPA. For 
scores obtained in the research context, test competence and time management 
showed small positive correlations with FYGPA, and procrastination showed small 
negative correlations with FYGPA. Conscientiousness showed a moderate positive 
correlation with FYGPA, and grade goal showed a large positive correlation with 
FYGPA. For predicting dropout, none of the predictors showed a significant 
correlation when obtained in the admission context, whereas conscientiousness 
and grade goal showed significant small to moderate negative correlations when 
obtained in the research context. In addition, there were significant differences 
between the correlations in the administration contexts for five of the seven 
predictors for FYGPA and four of the seven predictors for dropout. These results 
showed that administering these self-report scales in an admission context 
significantly attenuated the predictive validity of most predictors. 

5.3.3 Self-presentation and Incremental Validity  
Hierarchical multiple regression analyses showed that the curriculum-sampling 
test scores alone predicted FYGPA with R2 = .20 (F(1,138) = 34.31, p < .01). Adding 
the noncognitive predictor scores obtained in the admission context in a second 
step yielded ΔR2 = .06 (F(7,131) = 1.49, p = .18, model R2 =.26, R2adj. = .21). Adding the 
noncognitive predictor scores obtained in the research context in a second step 
yielded ΔR2 = .19 (F(7,131) = 5.76, p < .01, model R2 = .39, R2adj. = .35). Thus, in the 
admission context, the noncognitive predictors added little explained variance 
over the curriculum-sampling test, but in the research context they explained an 
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Table 5.2 
Correlations between the criterion variables and the predictor scores obtained 
during the two administrations 

Predictor 
FYGPA Dropout 

Adm. Res. t(137) Adm. Res. t(137) 

Conscientiousness .21* .31* -1.43 -.02 -.17* 2.08* 
Academic competence -.03 .13 -1.68* .15 -.12 2.89* 
Test competence .02 .19* -1.99* -.03 -.08 0.57 
Time management -.01 .17* -1.93* .06 -.02 0.84 
Strategic studying -.07 .14 -2.34* .14 -.06 2.23* 
Procrastination -.08 -.20* 1.62 -.04 -.06 0.27 
Grade goal .05 .49* -5.51* -.05 -.27* 2.46* 

Note. Adm. = admission context, Res. = research context. *p < .05  

5.3.4 Self-presentation and Admission Decisions 
Table 5.3 shows the percentages of incorrectly rejected respondents and 
incorrectly accepted respondents for several selection ratios, assuming that scores 
obtained in the admission context were true responses. When a composite of the 
noncognitive predictors would be used to select the respondents and the selection 
ratio is low, substantial proportions of respondents would be incorrectly admitted 
based on their scores obtained in the admission context. When the selection ratios 
are high, fewer respondents would be incorrectly accepted, but a substantial 
proportion of the rejected respondents would be incorrectly rejected. For example, 
when 10% of the applicants would be selected based on their rank obtained in the 
admission context, 57% of the selected applicants would not have been selected 
based on their rank obtained in the research context. When 80% of the applicants 
would be selected based on their rank obtained in the admission context, 61% of 
the rejected applicants would not have been rejected based on their rank obtained 
in the research context. Even when the noncognitive composite scores were 
combined with a test score that was not susceptible to self-presentation, this result 
was still observed, but percentages of incorrectly rejected and incorrectly accepted 
applicants were smaller. Thus, self-presentation would affect the rank ordering of 
respondents and, as a result, would affect admission decisions. 
  

Table 5.3  
Percentage of incorrectly admitted and incorrectly rejected students for different 
predictors under different selection ratios 
SR  Noncognitive composite  Noncognitive/test composite 

IA% IR% IA% IR% 
.05 100 5 43 2 
.10 57 6 36 4 
.20 46 12 25 6 
.30 43 18 26 11 
.40 38 25 18 12 
.50 31 31 17 17 
.60 27 41 16 23 
.70 21 50 8 19 
.80 15 61 5 21 
.90 9 79 3 29 
Note. SR = selection ratio. IA% is the percentage of incorrectly admitted respondents (as a percentage of 
all admitted respondents given the selection ratio). IR% is the percentage of incorrectly rejected 
respondents (as a percentage of all rejected respondents given the selection ratio). IA% and IR% are 
not independent, IR% = IA%*(SR/1-SR), and IA% = IR%*(1-SR/SR). 

 
5.3.5 Self-presentation and Criterion Performance  
If self-presentation behavior negatively affects predictive validity and admission 
decisions, it may also negatively affect the criterion performance of admitted 
applicants. This hypothesis was explored by looking at the mean criterion 
performance of admitted applicants for several selection ratios, based on the 
noncognitive composite scores and the noncognitive and curriculum-sampling test 
composite scores, in both contexts. Figure 5.1 shows that overall applicants 
selected based on scores obtained in a research context performed better than 
applicants selected based on scores obtained in the admission context, as was 
expected based on the validity results discussed earlier. These differences were 
smaller when a composite including the curriculum-sampling test was used. What 
stands out is the distribution of the FYGPA's across selection ratios. Theoretically, 
stricter selection leads to higher criterion performance of the selected group, given 
that the validity coefficient of the selection criterion is positive. So, we would 
expect a descending trend in all graphs. Although the trends based on scores 
obtained in the research context show some deviations, they roughly reflect the 
expected ordering. However, when inspecting the composite scores based on 
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Predictor 
FYGPA Dropout 

Adm. Res. t(137) Adm. Res. t(137) 

Conscientiousness .21* .31* -1.43 -.02 -.17* 2.08* 
Academic competence -.03 .13 -1.68* .15 -.12 2.89* 
Test competence .02 .19* -1.99* -.03 -.08 0.57 
Time management -.01 .17* -1.93* .06 -.02 0.84 
Strategic studying -.07 .14 -2.34* .14 -.06 2.23* 
Procrastination -.08 -.20* 1.62 -.04 -.06 0.27 
Grade goal .05 .49* -5.51* -.05 -.27* 2.46* 

Note. Adm. = admission context, Res. = research context. *p < .05  

5.3.4 Self-presentation and Admission Decisions 
Table 5.3 shows the percentages of incorrectly rejected respondents and 
incorrectly accepted respondents for several selection ratios, assuming that scores 
obtained in the admission context were true responses. When a composite of the 
noncognitive predictors would be used to select the respondents and the selection 
ratio is low, substantial proportions of respondents would be incorrectly admitted 
based on their scores obtained in the admission context. When the selection ratios 
are high, fewer respondents would be incorrectly accepted, but a substantial 
proportion of the rejected respondents would be incorrectly rejected. For example, 
when 10% of the applicants would be selected based on their rank obtained in the 
admission context, 57% of the selected applicants would not have been selected 
based on their rank obtained in the research context. When 80% of the applicants 
would be selected based on their rank obtained in the admission context, 61% of 
the rejected applicants would not have been rejected based on their rank obtained 
in the research context. Even when the noncognitive composite scores were 
combined with a test score that was not susceptible to self-presentation, this result 
was still observed, but percentages of incorrectly rejected and incorrectly accepted 
applicants were smaller. Thus, self-presentation would affect the rank ordering of 
respondents and, as a result, would affect admission decisions. 
  

Table 5.3  
Percentage of incorrectly admitted and incorrectly rejected students for different 
predictors under different selection ratios 
SR  Noncognitive composite  Noncognitive/test composite 

IA% IR% IA% IR% 
.05 100 5 43 2 
.10 57 6 36 4 
.20 46 12 25 6 
.30 43 18 26 11 
.40 38 25 18 12 
.50 31 31 17 17 
.60 27 41 16 23 
.70 21 50 8 19 
.80 15 61 5 21 
.90 9 79 3 29 
Note. SR = selection ratio. IA% is the percentage of incorrectly admitted respondents (as a percentage of 
all admitted respondents given the selection ratio). IR% is the percentage of incorrectly rejected 
respondents (as a percentage of all rejected respondents given the selection ratio). IA% and IR% are 
not independent, IR% = IA%*(SR/1-SR), and IA% = IR%*(1-SR/SR). 

 
5.3.5 Self-presentation and Criterion Performance  
If self-presentation behavior negatively affects predictive validity and admission 
decisions, it may also negatively affect the criterion performance of admitted 
applicants. This hypothesis was explored by looking at the mean criterion 
performance of admitted applicants for several selection ratios, based on the 
noncognitive composite scores and the noncognitive and curriculum-sampling test 
composite scores, in both contexts. Figure 5.1 shows that overall applicants 
selected based on scores obtained in a research context performed better than 
applicants selected based on scores obtained in the admission context, as was 
expected based on the validity results discussed earlier. These differences were 
smaller when a composite including the curriculum-sampling test was used. What 
stands out is the distribution of the FYGPA's across selection ratios. Theoretically, 
stricter selection leads to higher criterion performance of the selected group, given 
that the validity coefficient of the selection criterion is positive. So, we would 
expect a descending trend in all graphs. Although the trends based on scores 
obtained in the research context show some deviations, they roughly reflect the 
expected ordering. However, when inspecting the composite scores based on 
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scores obtained in the admission contexts, the stricter selection was not associated 
with better criterion performance. For very low selection ratios, mean FYGPA was 
equal to or even below the level of very lenient selection. So, an important message 
is that using instruments that allow self-presentation can negatively affect the 
utility of admission procedure. 

 

 
 Figure 5.1. Mean criterion performance (FYGPA) for each hypothetical selection 
ratio, for predictor composites obtained in the admission context and in the 
research context.  
 

5.4 Discussion 
The results showed that scores on noncognitive predictors were inflated when 
obtained in an admission context compared to scores obtained in a research 
context, but with smaller effect sizes than often found in instructed faking studies 
(Birkeland et al., 2006). On each scale, approximately 20% of the respondents 
significantly inflated their scores in the admission context. Also, the reliabilities of 
the scales were often lower in the admission context than in the research context. 
This shows that the same respondents behaved differently on noncognitive 
questionnaires depending on the context in which these questionnaires were 
administered. Furthermore, the noncognitive predictors showed substantial 
predictive validity and incremental validity over the curriculum-sampling test 
scores when measured in a low-stakes research context, as expected based on the 
results discussed in existing studies (e.g., Richardson et al., 2012). However, while 
score inflation in the admission context was not large, the predictive validity and 
incremental validity were attenuated for most scales when scores were obtained in 

the admission context. The most striking difference was found for grade goal, 
which did not significantly predict FYGPA or dropout when measured in the 
admission context, but showed a high positive correlation with FYGPA and a 
moderate negative correlation with dropout when measured in a research context. 
An explanation for the seemingly contradictory findings of this attenuation effect 
on the one hand and the small to moderate differences between effect sizes across 
contexts on the other, may be that self-presentation behavior is not limited to 
score inflation (Kiefer & Benit, 2016). For instance, an applicant who perceives an 
item as irrelevant for the position they are applying to may choose a neutral 
response option instead of an option that reflects the applicant's characteristics, 
changing the score without necessarily inflating it (Ziegler, 2011). 

Finally, admission decisions based on a composite score of the noncognitive 
predictors, or on a composite score also including a non-self-report exam, were 
affected by self-presentation behavior. This showed the possible impact of using 
self-presentation measures on individual applicants. Applicants can be rejected as 
a result of other applicant's self-presentation behavior, leading to fairness issues. 
In addition, this can also lead to decreased criterion performance in the selected 
group, making the utility of the selection procedures smaller or even negative, 
especially when selection ratios are low. 

5.4.1 Practical Solutions for Self-presentation 
Our results confirmed that certain personality traits and behavioral tendencies 
predict academic performance, and have incremental validity over other 
predictors, such as scores on an exam. However, these results cannot simply be 
applied and generalized to selection practices and high-stakes assessment, as some 
studies have implied (e.g., Chamorro-Premuzic & Furnham, 2003; Schmitt, 2012).  

Self-report measures using Likert-scales may be the most ‘fakable’ instruments 
available, and there are some methods that may be used to reduce self-
presentation behavior. Examples are providing warnings that self-presentation can 
be detected (e.g., Burns, Fillipowski, Morris, & Shoda, 2015), using other-ratings 
rather than self-reports (Ziegler, Danay, Schölmerich, & Bühner, 2010), indirect 
measures, such as conditional reasoning tests (James, 1998) and, often mentioned 
as the most viable solution, using forced-choice or ipsative item formats (Hirsh et 
al., 2008; O′Neill et al., 2017; Stark et al., 2014). However, these methods remain 
understudied in actual applicant samples and thus far results are far from 
unanimous. Respondents tend to show the same response biases in other ratings 
as in self-rating (Brown, 2016), and indirect measures were found susceptible to 
faking when their purpose was disclosed (Bowler & Bowler, 2014). O′Neill et al. 
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group, making the utility of the selection procedures smaller or even negative, 
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predictors, such as scores on an exam. However, these results cannot simply be 
applied and generalized to selection practices and high-stakes assessment, as some 
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al., 2008; O′Neill et al., 2017; Stark et al., 2014). However, these methods remain 
understudied in actual applicant samples and thus far results are far from 
unanimous. Respondents tend to show the same response biases in other ratings 
as in self-rating (Brown, 2016), and indirect measures were found susceptible to 
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(2017) compared actual applicants' scores to honest respondents' on a Likert-
format personality questionnaire and a forced-choice personality questionnaire 
and found differences with medium to large effects sizes for both instruments.  

Furthermore, developing a psychometrically sound instrument based on forced-
choice items takes a lot of time and effort. The development and research of 
forced-choice instruments is still preliminary. These instruments might contribute 
to a solution to the self-presentation problem, but more research is needed before 
such conclusions can be drawn and we are certainly not there yet (Brown, 2016). 
Another risk is that, as Kyllonen et al. (2005, p. 177) discussed, “The coaching 
industry would quickly crack the code on any noncognitive measure and translate 
that into a successful strategy for defeating the measure if it were a self-
assessment”. This could lead to even more problematic results. For instance, Zickar 
and Robie (1999) found that respondents who were coached to fake showed more 
score inflation than respondents who were instructed to fake, but not coached. 

5.4.2 Limitations  
Our sample was obtained from one cohort of psychology students and female 
applicants were overrepresented. Therefore, we encourage replication studies that 
use larger and more representative samples from educational and personnel 
selection contexts. Furthermore, only applicants who enrolled in the program were 
asked to participate in the second administration. It would have been valuable to 
include applicants who decided not to enroll. Furthermore, an alternative 
explanation for our findings is that the applicants’ trait levels actually changed 
between both measurements because of their transition to higher education. 
However, given the direction of the change (lower score on desirable traits and 
higher scores on undesirable traits after starting higher education), this seems 
unlikely and is also inconsistent with findings in the literature about changes in 
personality across the lifespan (Roberts, Walton, & Viechtbauer, 2006). It could 
also be possible that scores obtained during the second measurement were better 
predictors because the participants gained more insight in their own 
characteristics and behavior after starting higher education, and were able to 
provide more accurate self-assessments. This would, however, yield the same 
conclusion about the predictive validity of self-reported noncognitive predictors in 
admission contexts.  

In this study, applicants completed the questionnaires for research purposes in 
both administrations and the scores obtained in the admissions context were not 
used to make admission decisions. This may not be entirely representative for 
situations where such questionnaires are actually used to select students; the 

effects of self-presentation will likely be at least as strong as found in our study 
when these questionnaires are actually used for selection. Note that we assumed 
that completing these instruments in an applicant context, even when it was 
clearly communicated that it was for research purposes, would induce self-
presentation and therefore served as a proxy for high-stakes assessment. However, 
Stark et al. (2014) assumed that such a situation serves as a proxy for low-stakes 
assessment. Stark et al. (2014) studied self-presentation in forced-choice 
personality tests developed for the USA military by comparing scores obtained by 
applicants for selection purposes to scores obtained by applicants for research 
purposes. They found small differences between scores obtained in both groups. 
The results of our study indicated that responses collected for research purposes 
in an applicant situation resemble those typical for a high-stakes context, and may 
not be suitable to serve as a proxy for low-stakes assessment in self-presentation 
research. An important alternative explanation for the small differences found by 
Stark et al. (2014), is that self-presentation occurred in both samples, opposed to 
concluding that the instrument was ‘self-presentation proof’.  

5.4.3 Conclusion  
In conclusion, personality traits and behavioral tendencies are vital in 
understanding performance in various domains, including academic performance. 
Therefore, it is appealing to include these variables when making high-stakes 
decisions, such as admission decisions. However, we conclude that at the moment 
there are no undisputed valid ways to measure these constructs validly in high-
stakes contexts. Ignoring the context when using self-report instruments in high-
stakes selection can have negative effects with respect to fairness and utility. In 
future research, authors should explicitly state the intended use of noncognitive 
self-report instruments, and most importantly, conduct validation research in the 
intended context of use. Such a practice would also aid the generalizability and 
replicability of the findings in our field. 
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Abstract 
Applicant perceptions of methods used in admission procedures to higher 
education were investigated using organizational justice theory. Applicants to a 
psychology study program completed a questionnaire about several admission 
methods. General favorability, ratings on justice dimensions, relationships 
between general favorability and these dimensions, and differences in perceptions 
depending on gender and on the aim of the admission procedure (selection or 
matching) were studied. In addition, the relationship between favorability and test 
performance and the relationship between favorability and behavioral outcomes 
were investigated. Applicants rated interviews and curriculum-sampling tests 
most favorably. Contrary to expectations based on the existing literature, high 
school grades were perceived least favorably and there was no relationship 
between applicant perceptions and enrollment decisions. In line with previous 
research in the employment literature, general favorability was most strongly 
related to face validity, study-relatedness, applicant differentiation, the chance to 
perform, perceived scientific evidence, and perceived wide-spread use. We found no 
differences in applicant perceptions based on gender and small differences based 
on the aim of admission procedures. These results extend the applicant 
perceptions literature to educational admission and the results are useful for 
administrators when choosing methods to admit students.  
  

6.1 Introduction 
In recent years there has been an increasing interest in the use of nontraditional 
instruments for admission into higher education, such as the use of personality 
questionnaires, motivation questionnaires, biodata, and curriculum-sampling tests 
(Niessen, Meijer, & Tendeiro, 2016; Schmitt, 2012; Visser, van der Maas, Engels-
Freeke, & Vorst, 2012). Through the administration of these instruments as 
alternatives for or in addition to traditional entrance exams and high school 
performance, a broader set of characteristics and skills can be evaluated (e.g., 
Lievens & Coetsier, 2002; Schmitt, 2012; Shultz & Zedeck, 2012). Most studies have 
focused on the effectiveness of these instruments from the perspective of the 
educational institutions by studying predictive validity and differences between 
relevant groups. Although such studies are important and show practically and 
theoretically relevant results, very little attention has been paid to applicant 
perceptions of different admission methods. Applicant perceptions of selection 
methods have been mainly studied in the context of personnel selection. However, 
with the increasing interest in the use of different admission methods in higher 
education, I/O psychologists, selection officers, and other professionals are 
confronted with the question which methods are preferred by applicants in 
educational admission (e.g., Schmitt, 2012). In the present study, we tried to 
answer this question by investigating applicant perceptions of different admission 
methods in higher education, and by investigating relationships of applicant 
perceptions with test performance and future behavior. In addition, we studied 
differences in applicant perceptions and admission method preferences for male 
and female applicants, and differences in admission method preferences 
depending on the aim of the admission procedure; selection (high-stakes), or 
matching (low-stakes). 

6.1.1 Applicant Perceptions  
Applicant perceptions are “attitudes, affect, or cognitions an individual might have 
about a selection process” (Ryan & Ployhart, 2000, p. 566), and these perceptions 
have been widely studied in the context of personnel selection. Different models 
(Chan, Schmitt, DeShon, Clause, & Delbridge, 1997; Gilliland, 1993; Ryan & 
Ployhart, 2000) and instruments (Bauer, Truxillo, Sanchez, Craig, Ferrara, & 
Campion, 2001; Sanchez, Truxillo, & Bauer, 2000; Steiner & Gilliland, 1996) have 
been developed and consequences of applicant perceptions have been studied. 
Results showed that applicant perceptions of selection methods are related to test 
validity, organizational attractiveness, application recommendations to others, job-
offer acceptance, litigation likelihood, applicant withdrawal, and purchase 
intentions (Bauer et al., 2001; Gilliland, 1994; Hausknecht, Day, & Thomas, 2004; 
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matching (low-stakes). 

6.1.1 Applicant Perceptions  
Applicant perceptions are “attitudes, affect, or cognitions an individual might have 
about a selection process” (Ryan & Ployhart, 2000, p. 566), and these perceptions 
have been widely studied in the context of personnel selection. Different models 
(Chan, Schmitt, DeShon, Clause, & Delbridge, 1997; Gilliland, 1993; Ryan & 
Ployhart, 2000) and instruments (Bauer, Truxillo, Sanchez, Craig, Ferrara, & 
Campion, 2001; Sanchez, Truxillo, & Bauer, 2000; Steiner & Gilliland, 1996) have 
been developed and consequences of applicant perceptions have been studied. 
Results showed that applicant perceptions of selection methods are related to test 
validity, organizational attractiveness, application recommendations to others, job-
offer acceptance, litigation likelihood, applicant withdrawal, and purchase 
intentions (Bauer et al., 2001; Gilliland, 1994; Hausknecht, Day, & Thomas, 2004; 
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Macan, Avedon, Paese, & Smith, 1994; Ryan, Sacco, McFarland, & Kriska, 2000; 
Smither, Reilly, Millsap, & Pearlman, 1993; Thorsteinson & Ryan, 1997; Truxillo, 
Steiner, & Gilliland, 2004).  

Many of these outcomes are, mutatis mutandis, also important for educational 
institutes. Moreover, higher educational institutes serve important societal 
purposes and the opportunity to participate in higher education has a large impact 
on the careers and thus future lives of individuals. Because of the impact of higher 
education on society and individuals, the perceptions of stakeholders to selection 
methods are of great importance. An example is the ongoing public debate about 
the content and importance of the SAT in college admissions and the recent 
changes made to increase relevance and face validity (e. g., Balf, 2014). 
Furthermore, it is not self-evident that results based on studies conducted in 
personnel selection contexts can be generalized to the context of admission to 
higher education. The outcomes to be predicted in both contexts differ; in 
personnel selection the main outcome to be predicted is job performance, whereas 
in educational selection it is academic performance. These different outcomes are 
predicted by partly different instruments or methods. Some instruments are used 
in both contexts (e.g., cognitive ability tests, personality questionnaires), but other 
frequently used admission methods are unique to the context of higher education 
(high school GPA, lottery). Furthermore, the popularity of different methods may 
differ across the two contexts (e.g., Ryan, McFarland, Baron, & Page, 1999).  

6.1.2 Theoretical Framework  
The dominant perspective on applicant perceptions of selection methods is based 
on organizational justice theory (Gilliland, 1993). Within organizational justice 
theory, several procedural justice dimensions are proposed that explain the 
process favorability of selection methods. Procedural justice concerns the 
procedures used to determine the best applicants, opposed to distributive justice, 
which is focused on the outcomes of the selection procedures (Steiner & Gilliland, 
2001). Process favorability (a general preference for a selection method), is 
determined by perceived fairness and perceived predictive validity (Smither et al., 
1993; Steiner & Gilliland, 1996). The seven proposed dimensions of procedural 
justice are scientific evidence, the right to use information, applicant differentiation, 
interpersonal warmth, face validity, wide-spread use, and invasion of privacy. These 
dimensions are usually measured with single items (Steiner & Gilliland, 1996). The 
organizational justice perspective was supported by findings in many studies (e.g., 
Schmitt, Oswald, Kim, Gillespie, & Ramsay, 2004; Smither et al., 1993). In the 
remainder of this chapter we shorten the terms process favorability and 

procedural justice dimensions to general favorability and justice dimensions for 
simplicity.  

Sanchez et al. (2000) proposed an alternative perspective on applicant perceptions 
based on expectancy theory. The three major components of expectancy theory are 
valence (the desirability of the outcome), instrumentality (the belief that good 
performance will lead to the desired outcome), and expectancy (the subjective 
belief that effort will increase the chance of the desired outcome). Sanchez et al. 
(2000) proposed that these components might partly explain test-taking 
motivation and procedural justice perceptions.  

Another possible determinant of applicant perceptions is the self-serving bias 
(Chan et al., 1997; Chan, Schmitt, Sacco, & DeShon, 1998; Schmitt et al., 2004). 
According to this theory, applicants who perform poorly attribute those results to 
a lack of relevance and fairness of the test. In the studies cited above, small to 
moderate positive relationships were found between test scores and post-test 
applicant perceptions, even when controlling for pretest applicant perceptions 
(Chan et al., 1998).  

A more specific characteristic of some methods that has received much attention 
but has rarely been studied in relation to applicant perceptions is the fakability or 
cheatability of selection methods. Many nontraditional methods that are currently 
receiving attention measure typical behavior (e.g., personality questionnaires, 
situational judgment tests (SJTs), biodata). These types of tests are susceptible to 
cheating or faking when used in maximum performance contexts such as selection 
situations (Birkeland, Manson, Kisamore, Brannick, & Smith, 2006; Viswesvaran & 
Ones, 1999). Some studies showed that the perceived fakability of methods was 
also related to applicant perceptions (Gilliland, 1995; Schreurs, Derous, Proost, 
Notelaers, & De Witte, 2008). 

6.1.3 Applicant Perceptions in Personnel Selection  
Many studies on applicant perceptions have been conducted in the context of 
personnel selection (e.g., Anderson & Witvliet, 2008; Gilliland, 1994; Smither et al., 
1993). Anderson, Salgado, and Hülsheger (2010) conducted a meta-analysis on 
applicant perceptions using data from many different countries. They found that 
applicant perceptions were generalizable across specific selection situations and 
countries. In general, work samples and interviews were the most favorable 
methods, résumés, cognitive ability tests, references, biodata, and personality 
questionnaires were rated favorably, and honesty tests, personal contacts, and 
graphology were rated least favorably. Anderson et al. (2010) also found that for 
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Macan, Avedon, Paese, & Smith, 1994; Ryan, Sacco, McFarland, & Kriska, 2000; 
Smither, Reilly, Millsap, & Pearlman, 1993; Thorsteinson & Ryan, 1997; Truxillo, 
Steiner, & Gilliland, 2004).  

Many of these outcomes are, mutatis mutandis, also important for educational 
institutes. Moreover, higher educational institutes serve important societal 
purposes and the opportunity to participate in higher education has a large impact 
on the careers and thus future lives of individuals. Because of the impact of higher 
education on society and individuals, the perceptions of stakeholders to selection 
methods are of great importance. An example is the ongoing public debate about 
the content and importance of the SAT in college admissions and the recent 
changes made to increase relevance and face validity (e. g., Balf, 2014). 
Furthermore, it is not self-evident that results based on studies conducted in 
personnel selection contexts can be generalized to the context of admission to 
higher education. The outcomes to be predicted in both contexts differ; in 
personnel selection the main outcome to be predicted is job performance, whereas 
in educational selection it is academic performance. These different outcomes are 
predicted by partly different instruments or methods. Some instruments are used 
in both contexts (e.g., cognitive ability tests, personality questionnaires), but other 
frequently used admission methods are unique to the context of higher education 
(high school GPA, lottery). Furthermore, the popularity of different methods may 
differ across the two contexts (e.g., Ryan, McFarland, Baron, & Page, 1999).  

6.1.2 Theoretical Framework  
The dominant perspective on applicant perceptions of selection methods is based 
on organizational justice theory (Gilliland, 1993). Within organizational justice 
theory, several procedural justice dimensions are proposed that explain the 
process favorability of selection methods. Procedural justice concerns the 
procedures used to determine the best applicants, opposed to distributive justice, 
which is focused on the outcomes of the selection procedures (Steiner & Gilliland, 
2001). Process favorability (a general preference for a selection method), is 
determined by perceived fairness and perceived predictive validity (Smither et al., 
1993; Steiner & Gilliland, 1996). The seven proposed dimensions of procedural 
justice are scientific evidence, the right to use information, applicant differentiation, 
interpersonal warmth, face validity, wide-spread use, and invasion of privacy. These 
dimensions are usually measured with single items (Steiner & Gilliland, 1996). The 
organizational justice perspective was supported by findings in many studies (e.g., 
Schmitt, Oswald, Kim, Gillespie, & Ramsay, 2004; Smither et al., 1993). In the 
remainder of this chapter we shorten the terms process favorability and 

procedural justice dimensions to general favorability and justice dimensions for 
simplicity.  

Sanchez et al. (2000) proposed an alternative perspective on applicant perceptions 
based on expectancy theory. The three major components of expectancy theory are 
valence (the desirability of the outcome), instrumentality (the belief that good 
performance will lead to the desired outcome), and expectancy (the subjective 
belief that effort will increase the chance of the desired outcome). Sanchez et al. 
(2000) proposed that these components might partly explain test-taking 
motivation and procedural justice perceptions.  

Another possible determinant of applicant perceptions is the self-serving bias 
(Chan et al., 1997; Chan, Schmitt, Sacco, & DeShon, 1998; Schmitt et al., 2004). 
According to this theory, applicants who perform poorly attribute those results to 
a lack of relevance and fairness of the test. In the studies cited above, small to 
moderate positive relationships were found between test scores and post-test 
applicant perceptions, even when controlling for pretest applicant perceptions 
(Chan et al., 1998).  

A more specific characteristic of some methods that has received much attention 
but has rarely been studied in relation to applicant perceptions is the fakability or 
cheatability of selection methods. Many nontraditional methods that are currently 
receiving attention measure typical behavior (e.g., personality questionnaires, 
situational judgment tests (SJTs), biodata). These types of tests are susceptible to 
cheating or faking when used in maximum performance contexts such as selection 
situations (Birkeland, Manson, Kisamore, Brannick, & Smith, 2006; Viswesvaran & 
Ones, 1999). Some studies showed that the perceived fakability of methods was 
also related to applicant perceptions (Gilliland, 1995; Schreurs, Derous, Proost, 
Notelaers, & De Witte, 2008). 

6.1.3 Applicant Perceptions in Personnel Selection  
Many studies on applicant perceptions have been conducted in the context of 
personnel selection (e.g., Anderson & Witvliet, 2008; Gilliland, 1994; Smither et al., 
1993). Anderson, Salgado, and Hülsheger (2010) conducted a meta-analysis on 
applicant perceptions using data from many different countries. They found that 
applicant perceptions were generalizable across specific selection situations and 
countries. In general, work samples and interviews were the most favorable 
methods, résumés, cognitive ability tests, references, biodata, and personality 
questionnaires were rated favorably, and honesty tests, personal contacts, and 
graphology were rated least favorably. Anderson et al. (2010) also found that for 
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the more specific justice dimensions, work samples and interviews were perceived 
as highly face-valid and were rated favorably on most dimensions. However, work 
samples were rated slightly lower on interpersonal warmth, scientific evidence, and 
wide-spread use. Cognitive ability tests were rated highest for invasion of privacy, 
and personality tests and biodata were rated moderately on most dimensions.  

Relationships between ratings on the justice dimensions and general favorability 
have been studied to gain insight in the determinants of applicant perceptions. The 
results were mostly consistent across studies and showed that face validity, 
applicant differentiation and widespread use were strongly related to general 
favorability, the right to use and scientific evidence were moderately related to 
general favorability, and interpersonal warmth and invasion of privacy showed 
small relations to general favorability (Bertolino & Steiner, 2007; Ispas, Ilie, Iliescu, 
Johnson, & Harris, 2010; Moscoso & Salgado, 2004; Nikolaou & Judge, 2007; 
Steiner & Gilliland, 1996). Another dimension that was strongly related to general 
favorability but that was not included in Steiner and Gilliland’s (1996) framework 
was job-relatedness (Bauer et al., 2001). In conclusion, high-fidelity methods 
(methods that are similar to the criterion in content) like work samples, and 
methods that make applicants feel that they can show their unique skills and 
abilities, like interviews, are perceived favorably by applicants (e.g., Ployhart, 
Schneider & Schmitt, 2006).  

6.1.4 Applicant Perceptions in Higher Education  
In the context of higher education, few studies on applicant perceptions of 
admission methods have been conducted, and the available studies only evaluated 
specific admission instruments and specific aspects of applicant perceptions. 
Patterson, Zibarras, Carr, Irish, and Gregory (2011) found that applicants to a post-
graduate medical training program rated a clinical problem-solving task as 
significantly more relevant than a SJT, and a simulated patient task as significantly 
more relevant than a group exercise and a written exercise. Lievens (2013) found 
that medical school applicants rated an SJT measuring interpersonal skills as 
significantly more face valid than cognitive science knowledge tests. These results 
showed that methods that matched the context of the programs were rated more 
positively than more general or lower-fidelity methods (Kluger & Rothstein, 1993; 
Ployhart et al., 2006).  

In contrast, Schmitt et al. (2004) studied fairness and relevance perceptions of 
undergraduate students to SAT/ACT scores, and a combined biodata/SJT 
instrument designed to predict broad college student performance criteria. They 
found that fairness perceptions for SAT/ACT were higher than for the SJT and 

biodata instruments, and that fairness ratings were low for the latter two methods. 
There were no significant differences between the methods for perceived 
relevance. Schmitt et al. (2004) also studied the effect of direct or indirect self-
serving bias and found that perceived performance was positively related to 
perceptions of relevance, which in turn were positively related to fairness 
perceptions. Finally, Schmitt (2012) discussed that their “previous collection of 
reactions measures suggests that students view HSGPA as the most appropriate 
index of student potential with the use of biodata, SJT, and SAT/ACT less favorably 
viewed. The latter three indices were perceived to be about equally relevant and 
fair” (p. 28).  

6.1.5 Potential Variables Affecting Applicant Perceptions  
It is well known that in admission to higher education, performance on some 
commonly used predictors differs across males and females, and that some 
predictors show differential prediction by gender (Fischer, Schult, & Hell, 2013; 
Keiser, Sackett, Kuncel, & Brothen, 2016). Males tend to obtain higher scores on 
cognitive tests than females, and female academic performance tends to be slightly 
underpredicted by scores on cognitive tests such as the SAT and ACT (Fischer et 
al., 2013). Conversely, females tend to score higher on relevant personality 
constructs such as conscientiousness, procrastination (reversed), and academic 
skills (Keiser et al., 2016). Therefore, applicant perceptions of admission methods 
may differ for males and females.  

Furthermore, the selection ratio of universities can differ widely. Some admission 
procedures are aimed at strict selection and thus admission of the best applicants, 
while other procedures are aimed at determining student-program fit (matching), 
resulting in an enrollment advice. Applicant perceptions of admission methods 
may differ depending on the aim of admission procedures. Some methods may be 
perceived more favorably when they are used to determine which applicants 
would be the most successful students (selection), while others may be perceived 
more favorably when they are used to gain insight in applicants’ fit to a program 
(matching).  

6.1.6 Aims of the Present Study  
Educational institutes can often choose their own admission methods and criteria 
to select students, and there is wide variety of possible methods and instruments. 
Knowledge about perceptions of applicants to higher education about these 
methods is lacking, and through this study we aimed to fill this gap. Educational 
institutes can then take this information into account in designing their admission 
policies. In addition, we investigated if results based on organizational justice 
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the more specific justice dimensions, work samples and interviews were perceived 
as highly face-valid and were rated favorably on most dimensions. However, work 
samples were rated slightly lower on interpersonal warmth, scientific evidence, and 
wide-spread use. Cognitive ability tests were rated highest for invasion of privacy, 
and personality tests and biodata were rated moderately on most dimensions.  

Relationships between ratings on the justice dimensions and general favorability 
have been studied to gain insight in the determinants of applicant perceptions. The 
results were mostly consistent across studies and showed that face validity, 
applicant differentiation and widespread use were strongly related to general 
favorability, the right to use and scientific evidence were moderately related to 
general favorability, and interpersonal warmth and invasion of privacy showed 
small relations to general favorability (Bertolino & Steiner, 2007; Ispas, Ilie, Iliescu, 
Johnson, & Harris, 2010; Moscoso & Salgado, 2004; Nikolaou & Judge, 2007; 
Steiner & Gilliland, 1996). Another dimension that was strongly related to general 
favorability but that was not included in Steiner and Gilliland’s (1996) framework 
was job-relatedness (Bauer et al., 2001). In conclusion, high-fidelity methods 
(methods that are similar to the criterion in content) like work samples, and 
methods that make applicants feel that they can show their unique skills and 
abilities, like interviews, are perceived favorably by applicants (e.g., Ployhart, 
Schneider & Schmitt, 2006).  

6.1.4 Applicant Perceptions in Higher Education  
In the context of higher education, few studies on applicant perceptions of 
admission methods have been conducted, and the available studies only evaluated 
specific admission instruments and specific aspects of applicant perceptions. 
Patterson, Zibarras, Carr, Irish, and Gregory (2011) found that applicants to a post-
graduate medical training program rated a clinical problem-solving task as 
significantly more relevant than a SJT, and a simulated patient task as significantly 
more relevant than a group exercise and a written exercise. Lievens (2013) found 
that medical school applicants rated an SJT measuring interpersonal skills as 
significantly more face valid than cognitive science knowledge tests. These results 
showed that methods that matched the context of the programs were rated more 
positively than more general or lower-fidelity methods (Kluger & Rothstein, 1993; 
Ployhart et al., 2006).  

In contrast, Schmitt et al. (2004) studied fairness and relevance perceptions of 
undergraduate students to SAT/ACT scores, and a combined biodata/SJT 
instrument designed to predict broad college student performance criteria. They 
found that fairness perceptions for SAT/ACT were higher than for the SJT and 

biodata instruments, and that fairness ratings were low for the latter two methods. 
There were no significant differences between the methods for perceived 
relevance. Schmitt et al. (2004) also studied the effect of direct or indirect self-
serving bias and found that perceived performance was positively related to 
perceptions of relevance, which in turn were positively related to fairness 
perceptions. Finally, Schmitt (2012) discussed that their “previous collection of 
reactions measures suggests that students view HSGPA as the most appropriate 
index of student potential with the use of biodata, SJT, and SAT/ACT less favorably 
viewed. The latter three indices were perceived to be about equally relevant and 
fair” (p. 28).  

6.1.5 Potential Variables Affecting Applicant Perceptions  
It is well known that in admission to higher education, performance on some 
commonly used predictors differs across males and females, and that some 
predictors show differential prediction by gender (Fischer, Schult, & Hell, 2013; 
Keiser, Sackett, Kuncel, & Brothen, 2016). Males tend to obtain higher scores on 
cognitive tests than females, and female academic performance tends to be slightly 
underpredicted by scores on cognitive tests such as the SAT and ACT (Fischer et 
al., 2013). Conversely, females tend to score higher on relevant personality 
constructs such as conscientiousness, procrastination (reversed), and academic 
skills (Keiser et al., 2016). Therefore, applicant perceptions of admission methods 
may differ for males and females.  

Furthermore, the selection ratio of universities can differ widely. Some admission 
procedures are aimed at strict selection and thus admission of the best applicants, 
while other procedures are aimed at determining student-program fit (matching), 
resulting in an enrollment advice. Applicant perceptions of admission methods 
may differ depending on the aim of admission procedures. Some methods may be 
perceived more favorably when they are used to determine which applicants 
would be the most successful students (selection), while others may be perceived 
more favorably when they are used to gain insight in applicants’ fit to a program 
(matching).  

6.1.6 Aims of the Present Study  
Educational institutes can often choose their own admission methods and criteria 
to select students, and there is wide variety of possible methods and instruments. 
Knowledge about perceptions of applicants to higher education about these 
methods is lacking, and through this study we aimed to fill this gap. Educational 
institutes can then take this information into account in designing their admission 
policies. In addition, we investigated if results based on organizational justice 
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theory obtained in an educational context and applied to educational admission 
methods are comparable to results obtained in personnel selection contexts. We 
also investigated if applicant perceptions differed depending on gender or on the 
aim of admission procedures.  

After a long tradition of open admission and lottery admission, selective admission 
was recently implemented in the Netherlands. We studied applicant perceptions of 
methods that are often used or suggested in the literature, or have recently been 
implemented in admission to Dutch higher education, based on inspection of 
websites of higher education institutions (ISO, 2014). These methods were 
cognitive ability tests, personality questionnaires, motivation questionnaires, 
biodata, high school grades, skills tests, curriculum-sampling tests, interviews, and 
lotteries. Table A6.1 in the Appendix provides a brief description of each method.  

First, we studied the general favorability of the admission methods in a selection 
and a matching sample. We hypothesized that interviews and high-fidelity 
methods like curriculum-sampling tests and skills tests would be perceived as 
most favorable, followed by cognitive ability tests, high school grades, and biodata; 
lotteries would be perceived as least favorably. Second, we studied ratings on 
several justice dimensions for each of the methods and their relationships with 
general favorability to gain insight in determinants of applicant perceptions in 
higher education. Third, we examined whether applicants perceptions of 
admission methods differed based on gender, and on the aim of the admission 
procedure (selection or matching). Fourth, we studied the relationships between 
general favorability of skills tests and curriculum-sampling tests, and actual test 
scores obtained with these methods. On the basis of the self-serving bias theory we 
expected that applicants with lower scores would rate the methods as less 
favorably. Finally, we tried to replicate the relationship between applicant 
perceptions and behavioral outcomes such as job-offer acceptance found in 
personnel selection contexts (Hausknecht et al., 2004; Macan et al., 1994). We 
analyzed the relationship between applicant perceptions of the methods used in an 
admission procedure and enrollment decisions and we asked the applicants if they 
took the admission method into account when choosing a university and a study 
program. 

6.2 Method 
6.2.1 Participants  
Selection sample 
The sample consisted of 220 applicants who applied to an undergraduate 
psychology program at a Dutch university in 2015. Before participating in the 

study, the applicants participated in a selection procedure consisting of two 
curriculum-sampling tests and a skills test in mathematics. The curriculum-
sampling tests mimicked future study behavior. For the first curriculum-sampling 
test applicants were asked to study two chapters of introductory psychology 
material, and for the second curriculum-sampling test applicants were instructed 
to view a video lecture. Both tests consisted of multiple-choice questions about the 
material. The math test consisted of items about high-school algebra and skills 
related to basic statistics. The selection committee rejected none of the applicants. 
However, the students did not know this in advance and perceived the selection 
tests as high-stakes tests. In addition, 134 of the 220 participants (61%) also 
voluntarily completed personality and motivation questionnaires for research 
purposes before participating in the selection procedure. After the selection 
procedure all applicants were asked to complete an online questionnaire about 
different selection methods. Participation was voluntary, 34% of all applicants 
completed the questionnaire. Some participants completed the questionnaire after 
receiving their scores (22% of the participants). Participants applied to a Dutch-
spoken program (34% of the participants, 35% in the applicant pool) or to an 
English-spoken program. For this latter program mostly international students 
applied, of which 98% had a European nationality. In the group of participants, 
75% was female (70% in the applicant pool). The mean age for the participants 
was M = 20 (SD = 2.3), and in the total applicant pool the mean age was M = 20  
(SD = 2.2). Ten percent of the participants decided not to enroll in the program 
after acceptance to the program (27% in the applicant pool). 

Matching sample 
The sample consisted of 133 applicants who applied to the same undergraduate 
psychology program at a Dutch university in 2016. The faculty had discontinued 
selective admission and implemented a matching procedure instead, that consisted 
of the same curriculum-sampling tests as in 2015. In addition, the math test was 
replaced by another curriculum-sampling test about statistics, which covers a 
significant proportion of the curriculum. The matching procedure was aimed at 
helping the applicants gain insight into their fit to the program. The applicants 
knew that they could not be rejected, but that they would be advised about their 
enrollment based on the scores on the admission tests. After completing the 
matching tests all applicants were asked to complete an online questionnaire 
about different admission methods. Participation was voluntary, 29% of all 
applicants completed the questionnaire. Participants applied to a Dutch-spoken 
program (51% of the participants, 47% in the applicant pool) or to an English-
spoken program. For this latter program mostly international students applied, of 
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theory obtained in an educational context and applied to educational admission 
methods are comparable to results obtained in personnel selection contexts. We 
also investigated if applicant perceptions differed depending on gender or on the 
aim of admission procedures.  

After a long tradition of open admission and lottery admission, selective admission 
was recently implemented in the Netherlands. We studied applicant perceptions of 
methods that are often used or suggested in the literature, or have recently been 
implemented in admission to Dutch higher education, based on inspection of 
websites of higher education institutions (ISO, 2014). These methods were 
cognitive ability tests, personality questionnaires, motivation questionnaires, 
biodata, high school grades, skills tests, curriculum-sampling tests, interviews, and 
lotteries. Table A6.1 in the Appendix provides a brief description of each method.  

First, we studied the general favorability of the admission methods in a selection 
and a matching sample. We hypothesized that interviews and high-fidelity 
methods like curriculum-sampling tests and skills tests would be perceived as 
most favorable, followed by cognitive ability tests, high school grades, and biodata; 
lotteries would be perceived as least favorably. Second, we studied ratings on 
several justice dimensions for each of the methods and their relationships with 
general favorability to gain insight in determinants of applicant perceptions in 
higher education. Third, we examined whether applicants perceptions of 
admission methods differed based on gender, and on the aim of the admission 
procedure (selection or matching). Fourth, we studied the relationships between 
general favorability of skills tests and curriculum-sampling tests, and actual test 
scores obtained with these methods. On the basis of the self-serving bias theory we 
expected that applicants with lower scores would rate the methods as less 
favorably. Finally, we tried to replicate the relationship between applicant 
perceptions and behavioral outcomes such as job-offer acceptance found in 
personnel selection contexts (Hausknecht et al., 2004; Macan et al., 1994). We 
analyzed the relationship between applicant perceptions of the methods used in an 
admission procedure and enrollment decisions and we asked the applicants if they 
took the admission method into account when choosing a university and a study 
program. 

6.2 Method 
6.2.1 Participants  
Selection sample 
The sample consisted of 220 applicants who applied to an undergraduate 
psychology program at a Dutch university in 2015. Before participating in the 

study, the applicants participated in a selection procedure consisting of two 
curriculum-sampling tests and a skills test in mathematics. The curriculum-
sampling tests mimicked future study behavior. For the first curriculum-sampling 
test applicants were asked to study two chapters of introductory psychology 
material, and for the second curriculum-sampling test applicants were instructed 
to view a video lecture. Both tests consisted of multiple-choice questions about the 
material. The math test consisted of items about high-school algebra and skills 
related to basic statistics. The selection committee rejected none of the applicants. 
However, the students did not know this in advance and perceived the selection 
tests as high-stakes tests. In addition, 134 of the 220 participants (61%) also 
voluntarily completed personality and motivation questionnaires for research 
purposes before participating in the selection procedure. After the selection 
procedure all applicants were asked to complete an online questionnaire about 
different selection methods. Participation was voluntary, 34% of all applicants 
completed the questionnaire. Some participants completed the questionnaire after 
receiving their scores (22% of the participants). Participants applied to a Dutch-
spoken program (34% of the participants, 35% in the applicant pool) or to an 
English-spoken program. For this latter program mostly international students 
applied, of which 98% had a European nationality. In the group of participants, 
75% was female (70% in the applicant pool). The mean age for the participants 
was M = 20 (SD = 2.3), and in the total applicant pool the mean age was M = 20  
(SD = 2.2). Ten percent of the participants decided not to enroll in the program 
after acceptance to the program (27% in the applicant pool). 

Matching sample 
The sample consisted of 133 applicants who applied to the same undergraduate 
psychology program at a Dutch university in 2016. The faculty had discontinued 
selective admission and implemented a matching procedure instead, that consisted 
of the same curriculum-sampling tests as in 2015. In addition, the math test was 
replaced by another curriculum-sampling test about statistics, which covers a 
significant proportion of the curriculum. The matching procedure was aimed at 
helping the applicants gain insight into their fit to the program. The applicants 
knew that they could not be rejected, but that they would be advised about their 
enrollment based on the scores on the admission tests. After completing the 
matching tests all applicants were asked to complete an online questionnaire 
about different admission methods. Participation was voluntary, 29% of all 
applicants completed the questionnaire. Participants applied to a Dutch-spoken 
program (51% of the participants, 47% in the applicant pool) or to an English-
spoken program. For this latter program mostly international students applied, of 
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which 86% was from Europe. In the group of participants, 71% was female (70% 
in the applicant pool). The mean age for the participants was M = 20 (SD = 3.7), and 
in the total applicant pool the mean age was M = 20 (SD = 2.9). 

6.2.2 Measures  
Participants completed an online questionnaire about all admission methods listed 
in Table A6.1 in the Appendix. For the matching sample, lottery admission was not 
included because it would not apply. The order of presenting the methods to the 
respondents was randomly generated for each respondent. Each method was 
briefly described, sometimes including an example item. Next, 13 items were 
administered that were mostly based on the questionnaire by Steiner and Gilliland 
(1996). The first two items (perceived predictive validity and perceived fairness) 
measured general favorability, and lead to an overall description of the favorability 
of the methods. In addition, the seven items from this questionnaire measuring 
justice dimensions were included. We extended the questionnaire with an item 
about study-relatedness, and an item about the chance to perform based on Bauer et 
al. (2001), a question about effort expectancy from Sanchez et al. (2000), and a 
question about the ease of cheating. The complete questionnaire can be found in 
Table A6.2 in the Appendix. Each response was provided on a seven-point scale 
(scored 1–7) with verbal anchors. The respondents completed the questionnaire in 
Dutch when they applied for the Dutch-spoken program and in English when they 
applied for the English-spoken program. In addition, we also asked the participants 
whether the selection or matching procedure used by a particular university 
influenced their application for a university and study program (yes, somewhat, or 
no). Test performance, enrollment in the program, and gender were obtained 
through the university administration. Informed consent was obtained from all 
participants to access their test scores and academic records and to match these 
scores and records with their responses on the questionnaire. 

6.2.3 Procedure  
For both samples, general favorability of each method for each respondent was 
calculated as the mean score on the two general favorability items. These mean 
scores were used to calculate the mean favorability and a 95% confidence interval 
for each selection method. The items measuring interpersonal warmth were 
reverse scored to ease interpretation. Mean scores and confidence intervals for the 
justice dimension items were also computed for all admission methods. To study 
relationships between general favorability and the justice dimensions, we 
calculated the correlation between scores on the dimension items and the mean 
general favorability score for each method. To investigate self-serving bias, we 
computed correlations between the admission test scores and the general 

favorability ratings of the corresponding method. A logistic regression analysis 
was conducted with enrollment to the program as the dependent variable and the 
favorability ratings of curriculum-sampling tests and skills tests as the 
independent variables, based on the data obtained in the selection sample. There 
were 0.4% missing values in the data of the selection sample and no missing data 
in the matching sample. Since the percentage of missing values was very small and 
no patterns emerged in the missing data, we made the assumption that the data 
were missing completely at random and we used pairwise deletion for all analyses. 
To study if applicant perceptions differed depending on the aim of the admission 
procedure and the gender of the applicants, a repeated measures ANOVA was 
conducted on a dataset containing data from both samples, with the mean general 
favorability rating as the dependent variable, method as a within-subjects 
independent variable, and aim and gender as between-subjects independent 
variables, including an interaction term between method and aim and method and 
gender.  

6.3 Results 
6.3.1 General Favorability  
First, we assessed if there were differences between participants who completed 
the questionnaire before or after receiving their admission scores, and between 
participants who did and who did not complete the personality and motivation 
questionnaires in the selection sample. We found no differences in favorability 
ratings between participants who completed the questionnaire before or after 
receiving their scores on the methods used in the admission procedure, with 
Cohen’s d =.01, t(218) = 0.08, p = .93 for curriculum-sampling tests, and Cohen’s  
d = .20, t(218) = 1.24, p = .22 for skills tests. We also found no differences in 
favorability ratings of personality questionnaires and motivation questionnaires 
between respondents who completed these instruments and respondents who did 
not, with Cohen’s d = .07, t(217) = .47, p = .64 for personality questionnaires, and 
Cohen’s d = .14, t(217) = .96, p = .34 for motivation questionnaires. Given these 
results, we combined all cases as a single selection sample. 

Table 6.1 shows descriptive statistics of the general favorability ratings of each 
method in both samples. In the selection sample, interviews and curriculum-
sampling tests received the highest ratings, with non-overlapping confidence 
intervals with other methods. Cognitive ability tests, skills tests, biodata, 
motivation questionnaires, and personality questionnaires were rated less 
favorably, but the confidence intervals were above or included the neutral mid-
point of the scale. High school grades and lotteries were rated least favorably, with 
non-overlapping confidence intervals with ratings of the other methods or with the 
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which 86% was from Europe. In the group of participants, 71% was female (70% 
in the applicant pool). The mean age for the participants was M = 20 (SD = 3.7), and 
in the total applicant pool the mean age was M = 20 (SD = 2.9). 

6.2.2 Measures  
Participants completed an online questionnaire about all admission methods listed 
in Table A6.1 in the Appendix. For the matching sample, lottery admission was not 
included because it would not apply. The order of presenting the methods to the 
respondents was randomly generated for each respondent. Each method was 
briefly described, sometimes including an example item. Next, 13 items were 
administered that were mostly based on the questionnaire by Steiner and Gilliland 
(1996). The first two items (perceived predictive validity and perceived fairness) 
measured general favorability, and lead to an overall description of the favorability 
of the methods. In addition, the seven items from this questionnaire measuring 
justice dimensions were included. We extended the questionnaire with an item 
about study-relatedness, and an item about the chance to perform based on Bauer et 
al. (2001), a question about effort expectancy from Sanchez et al. (2000), and a 
question about the ease of cheating. The complete questionnaire can be found in 
Table A6.2 in the Appendix. Each response was provided on a seven-point scale 
(scored 1–7) with verbal anchors. The respondents completed the questionnaire in 
Dutch when they applied for the Dutch-spoken program and in English when they 
applied for the English-spoken program. In addition, we also asked the participants 
whether the selection or matching procedure used by a particular university 
influenced their application for a university and study program (yes, somewhat, or 
no). Test performance, enrollment in the program, and gender were obtained 
through the university administration. Informed consent was obtained from all 
participants to access their test scores and academic records and to match these 
scores and records with their responses on the questionnaire. 

6.2.3 Procedure  
For both samples, general favorability of each method for each respondent was 
calculated as the mean score on the two general favorability items. These mean 
scores were used to calculate the mean favorability and a 95% confidence interval 
for each selection method. The items measuring interpersonal warmth were 
reverse scored to ease interpretation. Mean scores and confidence intervals for the 
justice dimension items were also computed for all admission methods. To study 
relationships between general favorability and the justice dimensions, we 
calculated the correlation between scores on the dimension items and the mean 
general favorability score for each method. To investigate self-serving bias, we 
computed correlations between the admission test scores and the general 

favorability ratings of the corresponding method. A logistic regression analysis 
was conducted with enrollment to the program as the dependent variable and the 
favorability ratings of curriculum-sampling tests and skills tests as the 
independent variables, based on the data obtained in the selection sample. There 
were 0.4% missing values in the data of the selection sample and no missing data 
in the matching sample. Since the percentage of missing values was very small and 
no patterns emerged in the missing data, we made the assumption that the data 
were missing completely at random and we used pairwise deletion for all analyses. 
To study if applicant perceptions differed depending on the aim of the admission 
procedure and the gender of the applicants, a repeated measures ANOVA was 
conducted on a dataset containing data from both samples, with the mean general 
favorability rating as the dependent variable, method as a within-subjects 
independent variable, and aim and gender as between-subjects independent 
variables, including an interaction term between method and aim and method and 
gender.  

6.3 Results 
6.3.1 General Favorability  
First, we assessed if there were differences between participants who completed 
the questionnaire before or after receiving their admission scores, and between 
participants who did and who did not complete the personality and motivation 
questionnaires in the selection sample. We found no differences in favorability 
ratings between participants who completed the questionnaire before or after 
receiving their scores on the methods used in the admission procedure, with 
Cohen’s d =.01, t(218) = 0.08, p = .93 for curriculum-sampling tests, and Cohen’s  
d = .20, t(218) = 1.24, p = .22 for skills tests. We also found no differences in 
favorability ratings of personality questionnaires and motivation questionnaires 
between respondents who completed these instruments and respondents who did 
not, with Cohen’s d = .07, t(217) = .47, p = .64 for personality questionnaires, and 
Cohen’s d = .14, t(217) = .96, p = .34 for motivation questionnaires. Given these 
results, we combined all cases as a single selection sample. 

Table 6.1 shows descriptive statistics of the general favorability ratings of each 
method in both samples. In the selection sample, interviews and curriculum-
sampling tests received the highest ratings, with non-overlapping confidence 
intervals with other methods. Cognitive ability tests, skills tests, biodata, 
motivation questionnaires, and personality questionnaires were rated less 
favorably, but the confidence intervals were above or included the neutral mid-
point of the scale. High school grades and lotteries were rated least favorably, with 
non-overlapping confidence intervals with ratings of the other methods or with the 
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midpoint of the scale. The results in the matching sample were similar but showed 
a slightly different ordering, with interviews, skills tests, curriculum-sampling 
tests, and cognitive ability tests rated most favorably, followed by motivation 
questionnaires, personality questionnaires, and biodata. High school grades were 
rated least favorably, with non-overlapping confidence intervals with other 
methods. The most salient result in both samples was the low rating of the use of 
high school grades. Although frequently used and strongly related to academic 
performance, students did not perceive high school grades as a favorable basis for 
admission decisions. 

 
Table 6.1 
Mean scores, standard deviations, and 95% confidence intervals for general 
favorability ratings obtained in the selection and the matching sample, and Cohen’s d 
for the difference in ratings between the matching sample and the selection sample. 
Method Selection Matching d 

M SD 95% CI M SD 95% CI 
Interviews 5.29 1.12 5.15, 5.45a 4.91 1.14 4.71, 5.10 a -.37* 

Curriculum-sampling tests 5.16 1.05 5.03, 5.31 a 4.65 1.12 4.46, 4.85 a -.48* 

Cognitive ability tests 4.72 1.21 4.56, 4.89 b 4.61 1.13 4.41, 4.80 a -.12 

Skills tests 4.70 1.16 4.53, 4.84 b 4.77 1.13 4.57, 4.96 a .05 

Biodata 4.39 1.40   4.22, 4.59 b,c 3.79 1.26 3.58, 4.01 b -.47* 

Motivation questionnaires 4.15 1.50   3.96, 4.36 c,d 4.15 1.32 3.92, 4.37 b .01 

Personality questionnaires 3.81 1.40 3.64, 4.01 d 3.97 1.26 3.75, 4.19 b .11 

High school GPA 3.28 1.38 3.11, 3.47 e 3.09 1.34 2.86, 3.32 c -.12 

Lottery 3.06 1.29 2.89, 3.23 e     

Note. Letters in superscript show overlapping confidence intervals. * p < .05 

 
6.3.2 Justice Dimensions  
Figure 6.1 shows the scores on all dimensions for each method based on the 
selection sample. The dimensions right to use and wide-spread use showed very 
small differences between the methods. For invasion of privacy there were also few 
differences, and none of the methods were rated as invasive. The dimensions that 
showed most variation between methods were interpersonal warmth, applicant 
differentiation, ease of cheating, effort expectancy, and chance to perform. None of 

the methods were rated highly on study-relatedness, with the highest mean ratings 
around the midpoint of the scale. Curriculum-sampling tests scored high on most 
positive dimensions, but were also perceived as impersonal. Interviews also scored 
high on most positive dimension and were perceived as personal, as expected. 
Curriculum-sampling tests and cognitive ability tests scored highest on scientific 
evidence. Lotteries received the lowest scores on all positive dimensions, but also 
scored low on ease of cheating. The most salient results were, again, the 
unexpected low ratings for high school grades and the mid-range scores for 
curriculum-sampling tests on chance to perform, study-relatedness and applicant 
differentiation, which were lower than expected. Nontraditional measures often 
used to measure noncognitive skills were rated highest on ease of cheating, but 
were rated favorably for interpersonal warmth. 
 
 

Figure 6.1. Mean scores and 95% confidence intervals for each method on each 
dimension in the selection sample, ordered from high to low ratings.  
Note. SE = Scientific evidence, FA = Face validity, AD = Applicant differentiation,  
IW = Interpersonal warmth, RU = Right to use, IP = Invasion of privacy,  
WU = Wide-spread use, SR = Study-relatedness, CP = Chance to perform,  
EX = Effort expectancy, EC = Ease of cheating.  
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the methods were rated highly on study-relatedness, with the highest mean ratings 
around the midpoint of the scale. Curriculum-sampling tests scored high on most 
positive dimensions, but were also perceived as impersonal. Interviews also scored 
high on most positive dimension and were perceived as personal, as expected. 
Curriculum-sampling tests and cognitive ability tests scored highest on scientific 
evidence. Lotteries received the lowest scores on all positive dimensions, but also 
scored low on ease of cheating. The most salient results were, again, the 
unexpected low ratings for high school grades and the mid-range scores for 
curriculum-sampling tests on chance to perform, study-relatedness and applicant 
differentiation, which were lower than expected. Nontraditional measures often 
used to measure noncognitive skills were rated highest on ease of cheating, but 
were rated favorably for interpersonal warmth.

Figure 6.1. Mean scores and 95% confidence intervals for each method on each 
dimension in the selection sample, ordered from high to low ratings. 
Note. SE = Scientific evidence, FA = Face validity, AD = Applicant differentiation, 
IW = Interpersonal warmth, RU = Right to use, IP = Invasion of privacy, 
WU = Wide-spread use, SR = Study-relatedness, CP = Chance to perform, 
EX = Effort expectancy, EC = Ease of cheating. 
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Figure 6.2 displays the correlations between the dimension ratings and general 
favorability for all methods. The ratings on face validity were most strongly related 
to general favorability and this relationship was large for all methods. Other strong 
relationships with general favorability were found for study-relatedness, applicant 
differentiation, chance to perform, scientific evidence, and wide-spread use. Right to 
use, interpersonal warmth, and effort expectancy showed small positive or no 
relationships with general favorability, and these relationships varied across 
methods. As expected, invasion of privacy showed negative relationships with 
general favorability, but these relationships were mostly small and not statistically 
significant. A notable result was the negative correlation between effort expectancy 
and general favorability for personality questionnaires and motivation 
questionnaires. This may be explained by the possibility of faking on these 
methods. The dimension ease of cheating showed varying relationships with 
general favorability across methods. Especially motivation questionnaires were 
rated less favorably when they were rated as easier to fake, as were personality 
tests and interviews. Previous findings that face validity and job/study-relatedness 
were strongly related to general favorability were thus replicated. The same 
analyses were also conducted for the matching sample and showed very similar 
results (not shown). The most notable differences were seen in the ratings on 
study-relatedness. Skills tests were rated as most study-related in the matching 
sample, while they were ranked sixth on study-relatedness in the selection sample. 
Cognitive ability tests were rated as most study-related in the selection sample, 
while they were ranked seventh on study-relatedness in the matching sample. 
Detailed results for the matching sample can be obtained upon request. 

6.3.3 Differences in Applicant Perceptions Based on Aim and Gender  
Table 6.1 shows descriptive statistics for general favorability ratings of the 
admission methods for selection and matching purposes and Table 6.2 shows 
descriptive statistics for males and females in both samples. A repeated measures 
ANOVA was conducted to investigate if there were differences in favorability 
ratings depending on the aim of the admission procedure and depending on the 
gender of the applicants. Mauchly’s test showed that sphericity was violated with ε 
>.75, so the Huyhn-Feldt correction was applied (Field, 2013). There was a small 
interaction effect between method and aim (F(6.19, 2135.70) = 4.92, p <.01, η2p = .01) 
and a small main effect for aim (F(1, 345) = 7.62, p = .01, η2p = .02), with lower 
favorability ratings when the aim was matching, compared to selection. The main 
effect for method was large (F(6.19, 2135.70) = 81.38, p <.01, η2p = .19).  

There was also a small interaction effect between method and gender (F(6.19, 2135.70) 
= 2.74, p = .01, η2p = .01), but no main effect for gender (F(1, 345) = 1.87, p = .18,  

η2p = .01). When inspecting Cohen’s ds shown in Table 6.1, we can observe that 
there were almost no differences in favorability ratings between the two aims, 
except for curriculum-sampling tests, biodata, and interviews, which were all rated 
less favorably when the aim was matching, with small to moderate effect sizes. 
Cohen’s ds displayed in Table 6.2 showed similar results. The only method that 
showed a small difference in favorability based on gender was the motivation 
questionnaire, receiving higher favorability ratings by females than by males. 

 
 

 
Figure 6.2. Correlations between dimension ratings and general favorability for 
each method based on the selection sample. Note. The dimensions are ordered 
according to the magnitude of the mean correlation of general favorability. If r > 
.13, p < .05. 

 
6.3.4 Applicant Perceptions and Test Scores  
In the selection sample we found a positive correlation between the favorability 
scores of the curriculum-sampling tests and the scores on the literature-based 
curriculum-sampling test r = .15 (p = .02). For the video-lecture curriculum-
sampling test we found r = .22 (p <.01), and the correlation between favorability of 
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Figure 6.2 displays the correlations between the dimension ratings and general 
favorability for all methods. The ratings on face validity were most strongly related 
to general favorability and this relationship was large for all methods. Other strong 
relationships with general favorability were found for study-relatedness, applicant 
differentiation, chance to perform, scientific evidence, and wide-spread use. Right to 
use, interpersonal warmth, and effort expectancy showed small positive or no 
relationships with general favorability, and these relationships varied across 
methods. As expected, invasion of privacy showed negative relationships with 
general favorability, but these relationships were mostly small and not statistically 
significant. A notable result was the negative correlation between effort expectancy 
and general favorability for personality questionnaires and motivation 
questionnaires. This may be explained by the possibility of faking on these 
methods. The dimension ease of cheating showed varying relationships with 
general favorability across methods. Especially motivation questionnaires were 
rated less favorably when they were rated as easier to fake, as were personality 
tests and interviews. Previous findings that face validity and job/study-relatedness 
were strongly related to general favorability were thus replicated. The same 
analyses were also conducted for the matching sample and showed very similar 
results (not shown). The most notable differences were seen in the ratings on 
study-relatedness. Skills tests were rated as most study-related in the matching 
sample, while they were ranked sixth on study-relatedness in the selection sample. 
Cognitive ability tests were rated as most study-related in the selection sample, 
while they were ranked seventh on study-relatedness in the matching sample. 
Detailed results for the matching sample can be obtained upon request. 

6.3.3 Differences in Applicant Perceptions Based on Aim and Gender  
Table 6.1 shows descriptive statistics for general favorability ratings of the 
admission methods for selection and matching purposes and Table 6.2 shows 
descriptive statistics for males and females in both samples. A repeated measures 
ANOVA was conducted to investigate if there were differences in favorability 
ratings depending on the aim of the admission procedure and depending on the 
gender of the applicants. Mauchly’s test showed that sphericity was violated with ε 
>.75, so the Huyhn-Feldt correction was applied (Field, 2013). There was a small 
interaction effect between method and aim (F(6.19, 2135.70) = 4.92, p <.01, η2p = .01) 
and a small main effect for aim (F(1, 345) = 7.62, p = .01, η2p = .02), with lower 
favorability ratings when the aim was matching, compared to selection. The main 
effect for method was large (F(6.19, 2135.70) = 81.38, p <.01, η2p = .19).  

There was also a small interaction effect between method and gender (F(6.19, 2135.70) 
= 2.74, p = .01, η2p = .01), but no main effect for gender (F(1, 345) = 1.87, p = .18,  

η2p = .01). When inspecting Cohen’s ds shown in Table 6.1, we can observe that 
there were almost no differences in favorability ratings between the two aims, 
except for curriculum-sampling tests, biodata, and interviews, which were all rated 
less favorably when the aim was matching, with small to moderate effect sizes. 
Cohen’s ds displayed in Table 6.2 showed similar results. The only method that 
showed a small difference in favorability based on gender was the motivation 
questionnaire, receiving higher favorability ratings by females than by males. 

 
 

 
Figure 6.2. Correlations between dimension ratings and general favorability for 
each method based on the selection sample. Note. The dimensions are ordered 
according to the magnitude of the mean correlation of general favorability. If r > 
.13, p < .05. 

 
6.3.4 Applicant Perceptions and Test Scores  
In the selection sample we found a positive correlation between the favorability 
scores of the curriculum-sampling tests and the scores on the literature-based 
curriculum-sampling test r = .15 (p = .02). For the video-lecture curriculum-
sampling test we found r = .22 (p <.01), and the correlation between favorability of 
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skills tests and the score on the math test was r = .19 (p = .01). In the matching 
samples the math test was replaced by a curriculum-sampling test in statistics for 
the social sciences. The correlations between the general favorability rating of 
curriculum-sampling tests and test scores were r = .26 (p <.01) for the literature-
based curriculum-sampling test r = .38 (p <.01) for the video-based curriculum-
sampling test, and r = .12 (p = .17) for the statistics curriculum-sampling test. So, in 
general, test scores were positively related to general favorability for that same 
method, but the effect sizes were small.  

 
Table 6.2 
Mean scores, standard deviations for general favorability ratings of males and 
females in both samples and Cohen’s d for the difference between ratings by male and 
female applicants. 
Method  Males Females d 

Aim M SD 95% CI M SD 95% CI 
Interviews S 5.30 1.21 4.97, 5.63 5.30 1.10 5.13, 5.47 .00 

 M 4.96 1.19 4.58, 5.35 4.89 1.12 4.66, 5.12 -.06 
Curriculum-sampling tests S 5.08 1.23 4.75, 5.41 5.19 0.98 5.04, 5.35 .11 

 M 4.40 1.42 3.94, 4.86 4.76 .96 4.56, 4.96 .32 
Cognitive ability tests S 4.82 1.26 4.48, 5.17 4.69 1.18 4.51, 4.88 -.11 
 M 4.74 1.14 4.37, 5.11 4.55 1.13 4.32, 4.78 -.17 
Skills tests S 4.75 1.20 4.42, 5.05 4.67 1.17 4.49, 4.85 -.07 

 M 4.63 1.31 4.20. 5.05 4.82 1.05 4.61, 5.04 .17 

Biodata S 4.16 1.31 3.81, 4.52 4.49 1.42 4.27, 4.71 .24 
 M 3.91 1.40 3.46, 4.36 3.74 1.20 3.50, 3.99 -.14 

Motivation questionnaires S 3.77 1.60 3.34, 4.21 4.29 1.44 4.07, 4.51 .35* 
 M 3.72 1.35 3.28, 4.16 4.32 1.28 4.06, 4.59 .46* 
Personality questionnaires S 3.70 1.64 3.26, 4.15 3.86 1.32 3.66, 4.07 .11 

 M 3.95 1.32 3.52, 4.38 3.98 1.24 3.72, 4.23 .02 
High school GPA S 3.38 1.55 2.96, 3.80 3.26 1.32 3.06, 3.46 -.09 
 M 3.14 1.56 2.63, 3.65 3.07 1.24 2.82, 3.33 -.05 

Lottery S 2.93 1.31 2.57, 3.28 3.10 1.28 2.90, 3.30 .13 

Note. Methods are displayed in the order of general favorability ratings. S = Selection aim, M = matching 
aim. * p < .05  

6.3.5 Applicant Perceptions and Behavioral Outcomes 
Participants were asked if the selection method influenced their choice of a 
university and study program. For choosing a university, 20% responded that the 
selection method influenced their choice, 20% responded that it influenced their 
choice somewhat, and 60% indicated that it was of no influence. With respect to 
study program choice, 12% answered that the selection method was of influence, 
18% answered that it influenced the choice somewhat, and 70% that it was of no 
influence. In the matching sample, 8% of the respondents indicated that the 
matching procedure influenced their choice of a university, 14% reported some 
influence, and 78% said that it was of no influence for choosing a university. For 
choosing a program, 5% indicated that the matching procedure influenced their 
choice, 24% report some influence and 71% report no influence.  

Based on the data obtained in the selection sample, a logistic regression analysis 
was conducted to predict enrollment in the program based on the general 
favorability ratings of curriculum-sampling tests and skills tests, since these tests 
were used in the admission procedure. For curriculum-sampling favorability, the 
mean rating of applicants who did not enroll was M = 5.4 (SD = 0.98), and for 
applicants who did enroll the mean rating was M = 5.1 (SD = 1.05). For skills test 
favorability the mean rating of applicants who did not enroll was M = 4.7  
(SD = 0.97), and for applicants who did enroll the mean rating was M = 4.7  
(SD = 1.20). The logistic regression model with the favorability ratings as 
independent variables did not significantly predict enrollment (model χ2(2) = 1.02, 
p = .60), with OR = 0.78 (95% CI [0.48; 1.28], Wald χ2 = 0.97, p = .33) for general 
favorability of curriculum-sampling tests and OR = 1.07 (95% CI [0.72; 1.60], Wald 
χ2 = 0.11, p = .75) for skills tests. 

6.4 Discussion 
The aim of this study was to investigate applicant perceptions of admission 
methods used in higher education. We found some surprising results; the low 
favorability of using high school grades for matching or selection purposes was 
most surprising. High school grades are widely used in many countries and are a 
highly valid predictor of academic performance in higher education (e.g., 
Richardson, Abraham, & Bond, 2012). The low favorability of high school grades 
was contrary to the results found in the personnel selection literature that actual 
predictive validity was related to general favorability (Anderson et al., 2010), and 
contrary to Schmitt’s (2012) report that high school GPA was viewed most 
favorably by students and other stakeholders. A possible explanation for our 
results supported by organizational justice theory (Gilliland, 1993) and expectancy 
theory (Sanchez et al., 2000) is that high school grades are already obtained and 
cannot be altered, which may evoke feelings of “not being in control” of the 
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skills tests and the score on the math test was r = .19 (p = .01). In the matching 
samples the math test was replaced by a curriculum-sampling test in statistics for 
the social sciences. The correlations between the general favorability rating of 
curriculum-sampling tests and test scores were r = .26 (p <.01) for the literature-
based curriculum-sampling test r = .38 (p <.01) for the video-based curriculum-
sampling test, and r = .12 (p = .17) for the statistics curriculum-sampling test. So, in 
general, test scores were positively related to general favorability for that same 
method, but the effect sizes were small.  

 
Table 6.2 
Mean scores, standard deviations for general favorability ratings of males and 
females in both samples and Cohen’s d for the difference between ratings by male and 
female applicants. 
Method  Males Females d 

Aim M SD 95% CI M SD 95% CI 
Interviews S 5.30 1.21 4.97, 5.63 5.30 1.10 5.13, 5.47 .00 

 M 4.96 1.19 4.58, 5.35 4.89 1.12 4.66, 5.12 -.06 
Curriculum-sampling tests S 5.08 1.23 4.75, 5.41 5.19 0.98 5.04, 5.35 .11 

 M 4.40 1.42 3.94, 4.86 4.76 .96 4.56, 4.96 .32 
Cognitive ability tests S 4.82 1.26 4.48, 5.17 4.69 1.18 4.51, 4.88 -.11 
 M 4.74 1.14 4.37, 5.11 4.55 1.13 4.32, 4.78 -.17 
Skills tests S 4.75 1.20 4.42, 5.05 4.67 1.17 4.49, 4.85 -.07 

 M 4.63 1.31 4.20. 5.05 4.82 1.05 4.61, 5.04 .17 

Biodata S 4.16 1.31 3.81, 4.52 4.49 1.42 4.27, 4.71 .24 
 M 3.91 1.40 3.46, 4.36 3.74 1.20 3.50, 3.99 -.14 

Motivation questionnaires S 3.77 1.60 3.34, 4.21 4.29 1.44 4.07, 4.51 .35* 
 M 3.72 1.35 3.28, 4.16 4.32 1.28 4.06, 4.59 .46* 
Personality questionnaires S 3.70 1.64 3.26, 4.15 3.86 1.32 3.66, 4.07 .11 

 M 3.95 1.32 3.52, 4.38 3.98 1.24 3.72, 4.23 .02 
High school GPA S 3.38 1.55 2.96, 3.80 3.26 1.32 3.06, 3.46 -.09 
 M 3.14 1.56 2.63, 3.65 3.07 1.24 2.82, 3.33 -.05 

Lottery S 2.93 1.31 2.57, 3.28 3.10 1.28 2.90, 3.30 .13 

Note. Methods are displayed in the order of general favorability ratings. S = Selection aim, M = matching 
aim. * p < .05  

6.3.5 Applicant Perceptions and Behavioral Outcomes 
Participants were asked if the selection method influenced their choice of a 
university and study program. For choosing a university, 20% responded that the 
selection method influenced their choice, 20% responded that it influenced their 
choice somewhat, and 60% indicated that it was of no influence. With respect to 
study program choice, 12% answered that the selection method was of influence, 
18% answered that it influenced the choice somewhat, and 70% that it was of no 
influence. In the matching sample, 8% of the respondents indicated that the 
matching procedure influenced their choice of a university, 14% reported some 
influence, and 78% said that it was of no influence for choosing a university. For 
choosing a program, 5% indicated that the matching procedure influenced their 
choice, 24% report some influence and 71% report no influence.  

Based on the data obtained in the selection sample, a logistic regression analysis 
was conducted to predict enrollment in the program based on the general 
favorability ratings of curriculum-sampling tests and skills tests, since these tests 
were used in the admission procedure. For curriculum-sampling favorability, the 
mean rating of applicants who did not enroll was M = 5.4 (SD = 0.98), and for 
applicants who did enroll the mean rating was M = 5.1 (SD = 1.05). For skills test 
favorability the mean rating of applicants who did not enroll was M = 4.7  
(SD = 0.97), and for applicants who did enroll the mean rating was M = 4.7  
(SD = 1.20). The logistic regression model with the favorability ratings as 
independent variables did not significantly predict enrollment (model χ2(2) = 1.02, 
p = .60), with OR = 0.78 (95% CI [0.48; 1.28], Wald χ2 = 0.97, p = .33) for general 
favorability of curriculum-sampling tests and OR = 1.07 (95% CI [0.72; 1.60], Wald 
χ2 = 0.11, p = .75) for skills tests. 

6.4 Discussion 
The aim of this study was to investigate applicant perceptions of admission 
methods used in higher education. We found some surprising results; the low 
favorability of using high school grades for matching or selection purposes was 
most surprising. High school grades are widely used in many countries and are a 
highly valid predictor of academic performance in higher education (e.g., 
Richardson, Abraham, & Bond, 2012). The low favorability of high school grades 
was contrary to the results found in the personnel selection literature that actual 
predictive validity was related to general favorability (Anderson et al., 2010), and 
contrary to Schmitt’s (2012) report that high school GPA was viewed most 
favorably by students and other stakeholders. A possible explanation for our 
results supported by organizational justice theory (Gilliland, 1993) and expectancy 
theory (Sanchez et al., 2000) is that high school grades are already obtained and 
cannot be altered, which may evoke feelings of “not being in control” of the 
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admission process. High school grades were rated low on chance to perform, 
applicant differentiation, and face validity, which were strongly related to general 
favorability. The same rationale may apply to the low favorability ratings of 
lotteries, which were rated least favorably on general favorability and the majority 
of the justice dimensions. 

We also found that the nontraditional methods used to measure noncognitive 
characteristics (personality and motivation questionnaires and biodata) were not 
rated very favorably, and significantly less favorably than interviews and 
curriculum-sampling tests. These methods were perceived as easy to cheat and the 
perceived ease of cheating was negatively related to the general favorability of 
these methods. Effort expectancy showed a negative correlation with general 
favorability for motivation questionnaires and personality questionnaires, while it 
was positively related to general favorability for all other admission methods. This 
negative correlation may also be related to the possibility of faking on these 
methods, where “investing effort” on these methods may have been interpreted as 
faking by the applicants. 

Because of the consistent findings of differences between males and females in 
scores on cognitive tests and some personality trait measures, we hypothesized 
that applicant reactions to admission methods may also differ between male and 
female applicants. We found a significant interaction effect between method and 
gender, but the effect size was small. In addition, we expected that the aim of the 
admission procedure (selection or matching) could influence applicant perceptions 
as well. Our results showed small significant effects for aim and for the interaction 
between method and aim. Applicants tended to rate most methods less favorably 
when the aim was matching, but these effects were small. A notable finding was 
that the two most favorably rated methods, interviews and curriculum-sampling 
tests, showed relatively large differences in favorability for the selection and 
matching samples. An explanation for this finding could be that the results of 
matching procedures are not binding, but that curriculum-sampling tasks and the 
interviews would require preparation and effort. When applicants have to put 
effort into a task that does not really have consequences, the result may be a lower 
appreciation of such a task than when the results would have important 
consequences. 

With respect to the relationships between applicant perceptions and behavioral 
outcomes there were significant but small correlations between test performance 
and favorability. In contrast to findings obtained in employment settings 
(Hausknecht et al., 2004), we found no relationship between applicant perceptions 
and enrollment decisions. However, these applicants went through an admission 

procedure consisting of curriculum-sampling tests and a math skills test, which 
were rated favorably. These results might have been different when other, less 
favorably rated methods were used. Although the majority of applicants in both 
samples indicated that the admission methods did not influence their choice of a 
program or a university, between 20 and 40 percent of the applicants indicated 
that the admission methods influenced their choice at least to some extent. These 
numbers could be of practical significance to higher education institutions. 

6.4.1 Limitations  
One limitation of this study was that we used two cohorts of applicants to a 
psychology program at a Dutch university, and that not all applicants participated 
in the study. However, the participants seemed to be representative for the entire 
applicant pools, with enrollment rate as an exception. The percentage of 
participants that chose to enroll in the program was larger than the percentage in 
the applicant pool. Second, the respondents did not have experience with all 
admission methods in the questionnaire. In the selection sample, all respondents 
took curriculum-sampling tests and a skills test, and some respondents also 
completed a personality and motivation questionnaire for research purposes, but 
respondents may have differed in the amount of experience they had with other 
methods. This may have resulted in differences in perceptions between 
respondents. We did not, however, find differences in perceptions between 
respondents who did and those who did not complete the personality and 
motivation questionnaires. In the matching sample, applicants only took three 
curriculum-sampling tests. 

Another possible limitation may be that we used Steiner and Gilliland’s (1996) 
questionnaire that consists of single-item measures for the justice dimensions. 
Whereas this may lead to reduced validity when measuring broad constructs, 
single-item measures are suitable for narrow and specific constructs, such as the 
justice dimensions (e.g., Gardner, Cummings, Dunham, & Pierce, 1998). Also, 
Jordan and Turner (2008) found that single-items functioned well in measuring 
organizational justice. 

6.4.2 Theoretical Implications  
This study showed that organizational justice theory can be applied to applicant 
perceptions in an educational context, and this was the first study that applied this 
theory to a wide variety of admission methods in an educational context. To some 
extent, we found results similar to the results in personnel selection (e.g., 
Anderson et al., 2010), with the highest ratings for interviews and curriculum-
sampling tests (a method similar to work sample tests in personnel selection). The 
favorability of admission methods was most strongly related to their face validity, 
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admission process. High school grades were rated low on chance to perform, 
applicant differentiation, and face validity, which were strongly related to general 
favorability. The same rationale may apply to the low favorability ratings of 
lotteries, which were rated least favorably on general favorability and the majority 
of the justice dimensions. 

We also found that the nontraditional methods used to measure noncognitive 
characteristics (personality and motivation questionnaires and biodata) were not 
rated very favorably, and significantly less favorably than interviews and 
curriculum-sampling tests. These methods were perceived as easy to cheat and the 
perceived ease of cheating was negatively related to the general favorability of 
these methods. Effort expectancy showed a negative correlation with general 
favorability for motivation questionnaires and personality questionnaires, while it 
was positively related to general favorability for all other admission methods. This 
negative correlation may also be related to the possibility of faking on these 
methods, where “investing effort” on these methods may have been interpreted as 
faking by the applicants. 

Because of the consistent findings of differences between males and females in 
scores on cognitive tests and some personality trait measures, we hypothesized 
that applicant reactions to admission methods may also differ between male and 
female applicants. We found a significant interaction effect between method and 
gender, but the effect size was small. In addition, we expected that the aim of the 
admission procedure (selection or matching) could influence applicant perceptions 
as well. Our results showed small significant effects for aim and for the interaction 
between method and aim. Applicants tended to rate most methods less favorably 
when the aim was matching, but these effects were small. A notable finding was 
that the two most favorably rated methods, interviews and curriculum-sampling 
tests, showed relatively large differences in favorability for the selection and 
matching samples. An explanation for this finding could be that the results of 
matching procedures are not binding, but that curriculum-sampling tasks and the 
interviews would require preparation and effort. When applicants have to put 
effort into a task that does not really have consequences, the result may be a lower 
appreciation of such a task than when the results would have important 
consequences. 

With respect to the relationships between applicant perceptions and behavioral 
outcomes there were significant but small correlations between test performance 
and favorability. In contrast to findings obtained in employment settings 
(Hausknecht et al., 2004), we found no relationship between applicant perceptions 
and enrollment decisions. However, these applicants went through an admission 

procedure consisting of curriculum-sampling tests and a math skills test, which 
were rated favorably. These results might have been different when other, less 
favorably rated methods were used. Although the majority of applicants in both 
samples indicated that the admission methods did not influence their choice of a 
program or a university, between 20 and 40 percent of the applicants indicated 
that the admission methods influenced their choice at least to some extent. These 
numbers could be of practical significance to higher education institutions. 

6.4.1 Limitations  
One limitation of this study was that we used two cohorts of applicants to a 
psychology program at a Dutch university, and that not all applicants participated 
in the study. However, the participants seemed to be representative for the entire 
applicant pools, with enrollment rate as an exception. The percentage of 
participants that chose to enroll in the program was larger than the percentage in 
the applicant pool. Second, the respondents did not have experience with all 
admission methods in the questionnaire. In the selection sample, all respondents 
took curriculum-sampling tests and a skills test, and some respondents also 
completed a personality and motivation questionnaire for research purposes, but 
respondents may have differed in the amount of experience they had with other 
methods. This may have resulted in differences in perceptions between 
respondents. We did not, however, find differences in perceptions between 
respondents who did and those who did not complete the personality and 
motivation questionnaires. In the matching sample, applicants only took three 
curriculum-sampling tests. 

Another possible limitation may be that we used Steiner and Gilliland’s (1996) 
questionnaire that consists of single-item measures for the justice dimensions. 
Whereas this may lead to reduced validity when measuring broad constructs, 
single-item measures are suitable for narrow and specific constructs, such as the 
justice dimensions (e.g., Gardner, Cummings, Dunham, & Pierce, 1998). Also, 
Jordan and Turner (2008) found that single-items functioned well in measuring 
organizational justice. 

6.4.2 Theoretical Implications  
This study showed that organizational justice theory can be applied to applicant 
perceptions in an educational context, and this was the first study that applied this 
theory to a wide variety of admission methods in an educational context. To some 
extent, we found results similar to the results in personnel selection (e.g., 
Anderson et al., 2010), with the highest ratings for interviews and curriculum-
sampling tests (a method similar to work sample tests in personnel selection). The 
favorability of admission methods was most strongly related to their face validity, 
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study-relatedness, applicant differentiation, the chance to perform, perceived 
scientific evidence, and perceived widespread use. In line with previous findings, we 
found that high-fidelity methods such as curriculum-sampling tests were rated 
more favorably than low-fidelity methods such as personality questionnaires. An 
exception was cognitive ability tests, which is not a very high-fidelity method, but 
was rated favorably. An explanation for the high favorability of high-fidelity 
methods is their high face validity and criterion-relatedness (Ployhart et al., 2006). 
However, curriculum-sampling tests were not rated highly on study-relatedness in 
this study. 

While organizational justice theory could provide meaningful insight into the 
favorability of admission methods, the justice dimensions right to use, 
interpersonal warmth and invasion of privacy that were part of the original 
applicant perceptions scale by Steiner and Gilliland (1996) showed very little 
variation in ratings across methods or small correlations with general favorability. 
These findings are in line with studies conducted in personnel selection contexts 
(Bertolino & Steiner, 2007; Ispas et al., 2010; Moscoso & Salgado, 2004; Nikolaou & 
Judge, 2007; Steiner & Gilliland, 1996), although right to use was more strongly 
related to general favorability in those studies. In addition, the dimensions study-
relatedness and chance to perform that we included in the questionnaire used in 
this study, but obtained from a different instrument developed to measure 
procedural justice (Bauer et al., 2001) showed strong relationships with general 
favorability. The effort expectancy dimensions obtained from Sanchez et al., 2000) 
did not show such a relation. Furthermore, some dimensions that were not 
included in the original framework may be specifically relevant for some methods. 
Ease of cheating was not related to general favorability for most methods, but it 
was for self-report instruments. These results indicate the need for reconsidering 
the procedural justice dimensions that determine the general favorability of 
admission methods used in education, and perhaps in personnel selection as well. 

6.4.3 Practical Implications  
Applicant perceptions may be taken into account when choosing methods to admit 
students. However, they should be carefully weighted with the predictive validity 
of the individual selection methods. The high favorability of interviews, for 
example, is not in accordance with the often-found low validity and reliability of 
interviews, especially when they are unstructured (Dana, Dawes, & Peterson, 
2013; Schmidt & Hunter, 1998). Also, the low favorability of using high school 
grades does not correspond with their high predictive validity (e.g., Richardson et 
al., 2012). When methods show similar predictive validity, the method associated 
with more positive applicant perceptions may be preferred. For example, Niessen 
et al. (2016) reported high and similar predictive validities for a curriculum-

sampling test and high school grades for first-year academic performance. 
Considering the high favorability of curriculum-sampling tests and the negative 
applicant perceptions toward using high school grades as an admission criterion, 
using a curriculum-sampling test may be a viable alternative to high school grades. 
Alternatively, interventions could be implemented to explain the use of unpopular 
admission methods so as to influence applicant perceptions (e.g., Truxillo et al., 
2009). Furthermore, more studies that examine the behavioral consequences of 
positive and negative applicant perceptions are needed. 
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study-relatedness, applicant differentiation, the chance to perform, perceived 
scientific evidence, and perceived widespread use. In line with previous findings, we 
found that high-fidelity methods such as curriculum-sampling tests were rated 
more favorably than low-fidelity methods such as personality questionnaires. An 
exception was cognitive ability tests, which is not a very high-fidelity method, but 
was rated favorably. An explanation for the high favorability of high-fidelity 
methods is their high face validity and criterion-relatedness (Ployhart et al., 2006). 
However, curriculum-sampling tests were not rated highly on study-relatedness in 
this study. 

While organizational justice theory could provide meaningful insight into the 
favorability of admission methods, the justice dimensions right to use, 
interpersonal warmth and invasion of privacy that were part of the original 
applicant perceptions scale by Steiner and Gilliland (1996) showed very little 
variation in ratings across methods or small correlations with general favorability. 
These findings are in line with studies conducted in personnel selection contexts 
(Bertolino & Steiner, 2007; Ispas et al., 2010; Moscoso & Salgado, 2004; Nikolaou & 
Judge, 2007; Steiner & Gilliland, 1996), although right to use was more strongly 
related to general favorability in those studies. In addition, the dimensions study-
relatedness and chance to perform that we included in the questionnaire used in 
this study, but obtained from a different instrument developed to measure 
procedural justice (Bauer et al., 2001) showed strong relationships with general 
favorability. The effort expectancy dimensions obtained from Sanchez et al., 2000) 
did not show such a relation. Furthermore, some dimensions that were not 
included in the original framework may be specifically relevant for some methods. 
Ease of cheating was not related to general favorability for most methods, but it 
was for self-report instruments. These results indicate the need for reconsidering 
the procedural justice dimensions that determine the general favorability of 
admission methods used in education, and perhaps in personnel selection as well. 

6.4.3 Practical Implications  
Applicant perceptions may be taken into account when choosing methods to admit 
students. However, they should be carefully weighted with the predictive validity 
of the individual selection methods. The high favorability of interviews, for 
example, is not in accordance with the often-found low validity and reliability of 
interviews, especially when they are unstructured (Dana, Dawes, & Peterson, 
2013; Schmidt & Hunter, 1998). Also, the low favorability of using high school 
grades does not correspond with their high predictive validity (e.g., Richardson et 
al., 2012). When methods show similar predictive validity, the method associated 
with more positive applicant perceptions may be preferred. For example, Niessen 
et al. (2016) reported high and similar predictive validities for a curriculum-

sampling test and high school grades for first-year academic performance. 
Considering the high favorability of curriculum-sampling tests and the negative 
applicant perceptions toward using high school grades as an admission criterion, 
using a curriculum-sampling test may be a viable alternative to high school grades. 
Alternatively, interventions could be implemented to explain the use of unpopular 
admission methods so as to influence applicant perceptions (e.g., Truxillo et al., 
2009). Furthermore, more studies that examine the behavioral consequences of 
positive and negative applicant perceptions are needed. 
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Abstract 
In the past few years, the number of programs with selective admission in Dutch 
higher education has increased. The aim of these selective admissions is to 
improve graduation rates, reduce time to graduation, and improve academic 
performance. However, accessibility should be guaranteed and rejection rates of 
students who would have been successful should be minimal. Most studies on 
selective admission procedures do not provide information about such effects, but 
only report correlations between scores obtained in admission procedures and 
academic performance. Several utility models are available to assess the added 
value of selective admission procedures based on those correlations, while taking 
relevant context factors such as the base rate and the selection ratio into account. 
In this paper we discuss the Taylor-Russell model and the Naylor-Shine model in 
the context of admission procedures to Dutch higher education. The utility models 
show that selective admission only has utility when the base rate and the selection 
ratio are low, even when the predictive validity of admission procedures is 
relatively high. We illustrate this with some empirical examples. Given the high 
selection ratios of most Dutch selective academic programs, we show that the 
recent increase in selective admission will have little added value in terms of 
increased academic performance in the student population. 
  

7.1 Introduction 
In the past few years, the number of selective programs in Dutch higher education 
has increased (Education Council, 2014). About one-third of all students apply to a 
selective program (Ministry of Education, Culture, and Science, 2014). In addition, 
the possibilities for colleges to select their students have also increased; college-
controlled selection will have replaced the weighted lottery system completely by 
2017. Replacing lottery by selective admission should yield a better match 
between the students and the study programs, leading to improved academic 
performance and reduced dropout (Korthals, 2007).  

Given these developments, a lot of attention is being paid to the effects of selective 
admission and several research projects have been conducted to study those 
effects. Some researchers performed studies in which they compared the 
performance of students who were admitted through different procedures. For 
instance, they compared the performance of students who were admitted through 
lottery with students who were admitted through selective admission 
(Schripsema, van Trigt, Borleffs, & Cohen-Schotanus, 2014; Urlings-Strop, Stijnen, 
Themmen, & Splinter, 2009; Visser, van der Maas, Engels-Freeke, &Vorst, 2012; 
Wouters, 2017). However, the students in these studies were not randomly 
assigned to those groups, but, instead, students chose to participate in the selection 
procedure or to take their chances in the lottery. Whereas relevant variables like 
gender and high school grades were often controlled for in these studies, other 
relevant variables like motivation could have influenced the choice to participate 
in the selection- or the lottery procedure (Schripsema et al., 2014), which makes it 
difficult to draw conclusions about the effects of completely replacing lottery 
admission by selective admission.  

Other studies investigated the prediction of academic performance by studying the 
relationships between scores on instruments used in admission procedures and 
academic performance through correlations and regression analyses (van der 
Heijden, Hessen, & Wubbels, 2012; Niessen, Meijer, & Tendeiro, 2016). All these 
studies answer important questions, but they do not show the added value of 
selective admission in terms of academic outcomes. Several utility models can be 
used to estimate that added value. Utility models for selection procedures were 
developed within the context of organizational psychology and personnel 
selection, but they can also be applied to other selection contexts. However, they 
are rarely applied to educational selection. Utility models use information about 
the predictive validity of selection procedures (the correlation between scores 
obtained in an admission procedure and academic performance), and information 
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Abstract 
In the past few years, the number of programs with selective admission in Dutch 
higher education has increased. The aim of these selective admissions is to 
improve graduation rates, reduce time to graduation, and improve academic 
performance. However, accessibility should be guaranteed and rejection rates of 
students who would have been successful should be minimal. Most studies on 
selective admission procedures do not provide information about such effects, but 
only report correlations between scores obtained in admission procedures and 
academic performance. Several utility models are available to assess the added 
value of selective admission procedures based on those correlations, while taking 
relevant context factors such as the base rate and the selection ratio into account. 
In this paper we discuss the Taylor-Russell model and the Naylor-Shine model in 
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show that selective admission only has utility when the base rate and the selection 
ratio are low, even when the predictive validity of admission procedures is 
relatively high. We illustrate this with some empirical examples. Given the high 
selection ratios of most Dutch selective academic programs, we show that the 
recent increase in selective admission will have little added value in terms of 
increased academic performance in the student population. 
  

7.1 Introduction 
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procedure or to take their chances in the lottery. Whereas relevant variables like 
gender and high school grades were often controlled for in these studies, other 
relevant variables like motivation could have influenced the choice to participate 
in the selection- or the lottery procedure (Schripsema et al., 2014), which makes it 
difficult to draw conclusions about the effects of completely replacing lottery 
admission by selective admission.  

Other studies investigated the prediction of academic performance by studying the 
relationships between scores on instruments used in admission procedures and 
academic performance through correlations and regression analyses (van der 
Heijden, Hessen, & Wubbels, 2012; Niessen, Meijer, & Tendeiro, 2016). All these 
studies answer important questions, but they do not show the added value of 
selective admission in terms of academic outcomes. Several utility models can be 
used to estimate that added value. Utility models for selection procedures were 
developed within the context of organizational psychology and personnel 
selection, but they can also be applied to other selection contexts. However, they 
are rarely applied to educational selection. Utility models use information about 
the predictive validity of selection procedures (the correlation between scores 
obtained in an admission procedure and academic performance), and information 
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about the context in which the selection takes place. These contextual factors have 
a large influence on the utility of selection procedures.  

In this chapter, we extensively discuss two utility models: the Taylor-Russell model 
(1939) and the Naylor-Shine model (1965). We also illustrate the use of these 
models with empirical examples obtained from a selective admission procedure 
for a psychology program. We discuss the predictive validity of existing selection 
procedures for higher education, relevant contextual factors in Dutch higher 
education, and the implications of these factors for the utility of selective 
admission. 

7.1.1 Admission Decisions 
There are several good predictors of academic performance. Examples are 
previous educational performance (van der Heijden et al., 2012), personality traits, 
motivation, behavioral tendencies (Richardson, Abrahams, & Bond, 2012), and 
curriculum-sampling tests (Niessen et al., 2016; Visser et al., 2012). However, the 
relationships between a predictor or a combination of predictors and criterion 
measures are far from perfect. In addition, student’s traits and skills cannot be 
observed directly and are measured by instruments and procedures with 
imperfect reliability. As a result, selection decisions are always made with a certain 
amount of uncertainty (Mellenbergh, 1993). In this context, Mellenbergh (1993) 
described different components of selection decisions. The first component is the 
decision maker, a person or an organization that is responsible for the decisions. 
Second, there is an action, in this case, accepting or rejecting a student. That action 
is based on certain expected criterion behavior (in our context, expected academic 
performance). In turn, the expected criterion behavior is based on information (in 
our context, performance during an admission procedure). The information is used 
in a decision rule that dictates what action is required given the information. 
Finally, the action has a certain utility; the effectiveness of the action, given the 
criterion behavior. 

7.2 Utility Models 
As discussed above, an important component of the utility of selection decisions is 
the relationship (correlation) between “the information” and the criterion 
behavior. However, it is important to realize that when there is no selection, a 
substantial percentage of students will perform successfully. Also, given that 
selection procedures are imperfect, it is inevitable that some unsuccessful students 
will get selected, and that some successful students will be rejected. How many of 
such incorrect decisions are made depends on the predictive validity of the 
procedure and on contextual factors. These contextual factors are rarely 

incorporated in selection research. As Drenth (1995; 1998) and Mellenbergh 
(1995) have previously argued, the utility of selection procedures should be 
judged on the basis of a comparison with the results obtained when selection 
procedures are not used. 

There are several utility models to estimate the added value of selection 
procedures in terms of increased success; the Taylor-Russell model (1939) and the 
Naylor-Shine model (1965) will be discussed in detail below. The utility based on 
these models can be estimated using tables provided in the articles cited above, or 
using an online calculator (McLellan, 1996). Other utility models that we do not 
discuss in detail are the model by Lawshe, Bolda, Brune, and Auclair (1958), 
Brogden, (1946), and Cronbach and Gleser (1965). In the model by Lawshe et al. 
(1958), all applicants are divided into groups based on their admission test scores 
(for example: high, average, low). The percentage of successful applicants per 
group can be computed using Lawshe’s utility model. This is an extension of the 
Taylor-Russell model that allows the distinction of more than the two groups 
(accept and reject) that are defined by the Taylor-Russell model. The models by 
Brogden (1946) and Cronbach and Gleser (1965) estimate utility in terms of 
financial gains (also see Mellenbergh, 1995). However, estimating financial utility 
is difficult in practice, because estimates of the mean and the variance of the costs 
of the selection procedure are needed. 

7.2.1 The Taylor-Russell Model 
The Taylor-Russell model is the most often used and the simplest utility model. In 
the Taylor-Russell model, the criterion behavior is dichotomized into ‘successful’ 
and ‘unsuccessful’ behavior, based on a cutoff value of the criterion measure. 
Utility is defined as the increase in the success ratio (the proportion of successful 
students within all selected students), compared to having no selection procedure 
(the base rate), or compared to the success ratio based on an alternative selection 
procedure. Figure 7.1 shows this graphically. Section A contains all wrongfully 
rejected students (rejected, but would have been successful), section B contains all 
rightfully accepted students (accepted and successful), section C contains all 
rightfully rejected students (rejected and would not have been successful), and 
section D contains all students who were wrongfully accepted (accepted, but were 
not successful).  

The increase of the success ratio depends on three factors. First, the predictive 
validity of the selection procedure, expressed as the correlation between the 
scores obtained in the selection procedure and the scores on criterion behavior. 
Second, the base rate, that is, the proportion of successful students without a 
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about the context in which the selection takes place. These contextual factors have 
a large influence on the utility of selection procedures.  

In this chapter, we extensively discuss two utility models: the Taylor-Russell model 
(1939) and the Naylor-Shine model (1965). We also illustrate the use of these 
models with empirical examples obtained from a selective admission procedure 
for a psychology program. We discuss the predictive validity of existing selection 
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described different components of selection decisions. The first component is the 
decision maker, a person or an organization that is responsible for the decisions. 
Second, there is an action, in this case, accepting or rejecting a student. That action 
is based on certain expected criterion behavior (in our context, expected academic 
performance). In turn, the expected criterion behavior is based on information (in 
our context, performance during an admission procedure). The information is used 
in a decision rule that dictates what action is required given the information. 
Finally, the action has a certain utility; the effectiveness of the action, given the 
criterion behavior. 

7.2 Utility Models 
As discussed above, an important component of the utility of selection decisions is 
the relationship (correlation) between “the information” and the criterion 
behavior. However, it is important to realize that when there is no selection, a 
substantial percentage of students will perform successfully. Also, given that 
selection procedures are imperfect, it is inevitable that some unsuccessful students 
will get selected, and that some successful students will be rejected. How many of 
such incorrect decisions are made depends on the predictive validity of the 
procedure and on contextual factors. These contextual factors are rarely 

incorporated in selection research. As Drenth (1995; 1998) and Mellenbergh 
(1995) have previously argued, the utility of selection procedures should be 
judged on the basis of a comparison with the results obtained when selection 
procedures are not used. 

There are several utility models to estimate the added value of selection 
procedures in terms of increased success; the Taylor-Russell model (1939) and the 
Naylor-Shine model (1965) will be discussed in detail below. The utility based on 
these models can be estimated using tables provided in the articles cited above, or 
using an online calculator (McLellan, 1996). Other utility models that we do not 
discuss in detail are the model by Lawshe, Bolda, Brune, and Auclair (1958), 
Brogden, (1946), and Cronbach and Gleser (1965). In the model by Lawshe et al. 
(1958), all applicants are divided into groups based on their admission test scores 
(for example: high, average, low). The percentage of successful applicants per 
group can be computed using Lawshe’s utility model. This is an extension of the 
Taylor-Russell model that allows the distinction of more than the two groups 
(accept and reject) that are defined by the Taylor-Russell model. The models by 
Brogden (1946) and Cronbach and Gleser (1965) estimate utility in terms of 
financial gains (also see Mellenbergh, 1995). However, estimating financial utility 
is difficult in practice, because estimates of the mean and the variance of the costs 
of the selection procedure are needed. 

7.2.1 The Taylor-Russell Model 
The Taylor-Russell model is the most often used and the simplest utility model. In 
the Taylor-Russell model, the criterion behavior is dichotomized into ‘successful’ 
and ‘unsuccessful’ behavior, based on a cutoff value of the criterion measure. 
Utility is defined as the increase in the success ratio (the proportion of successful 
students within all selected students), compared to having no selection procedure 
(the base rate), or compared to the success ratio based on an alternative selection 
procedure. Figure 7.1 shows this graphically. Section A contains all wrongfully 
rejected students (rejected, but would have been successful), section B contains all 
rightfully accepted students (accepted and successful), section C contains all 
rightfully rejected students (rejected and would not have been successful), and 
section D contains all students who were wrongfully accepted (accepted, but were 
not successful).  

The increase of the success ratio depends on three factors. First, the predictive 
validity of the selection procedure, expressed as the correlation between the 
scores obtained in the selection procedure and the scores on criterion behavior. 
Second, the base rate, that is, the proportion of successful students without a 
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selection procedure, or the proportion of successful students in the applicant pool. 
Third, the selection ratio: the proportion of students selected from the applicant 
pool, or, the degree of selectivity. In Figure 7.1, the base rate is the ratio of sections 
A and B to sections A, B, C, and D. The selection ratio is the ratio of sections B and D 
to section A, B, C, and D. The predictive validity is shown by the oval, which 
incorporates all applicants and represents the relationship between the predictor 
and the criterion. The stronger this relationship, the fewer persons there are in 
sections A and D (incorrect decisions). The success ratio is the ratio between 
section B to section B and D. Based on information of the predictive validity of a 
selection procedure, the base rate, and the selection ratio, the corresponding 
success ratio can be determined. The utility of a selection procedure compared to 
having no selection procedure equals the success ratio minus the base rate. The 
utility of a selection procedure compared to another selection procedure equals 
the difference between the success ratios. 

 

 
Figure 7.1. Schematic display of a selection procedure with cut-off scores for the 
predictor and the criterion. Adapted from Taylor & Russell (1939). Note. A: 
Wrongfully rejected, B: Rightfully accepted, C: Rightfully rejected, D: Wrongfully 
accepted.  
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =  𝐵𝐵𝐵𝐵

𝐵𝐵𝐵𝐵+𝐷𝐷𝐷𝐷   𝐵𝐵𝐵𝐵𝑟𝑟𝑟𝑟𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑆𝑆𝑆𝑆 =  𝐴𝐴𝐴𝐴+𝐵𝐵𝐵𝐵
𝐴𝐴𝐴𝐴+𝐵𝐵𝐵𝐵+𝐶𝐶𝐶𝐶+𝐷𝐷𝐷𝐷   𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑆𝑆𝑆𝑆 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =  𝐵𝐵𝐵𝐵+𝐷𝐷𝐷𝐷

𝐴𝐴𝐴𝐴+𝐵𝐵𝐵𝐵+𝐶𝐶𝐶𝐶+𝐷𝐷𝐷𝐷 

The message of the Taylor and Russell’s paper (1939) was that the utility of a 
selection procedure does not only depend on the predictive validity of the 
procedure. When the base rate is high (many students are successful even without 
selection), even selection procedures with very high predictive validity have little 
utility. Similarly, when the selection ratio is high (almost all applicants get 
accepted), a selection procedure will also have little utility, regardless of the 
predictive validity. Conversely, a selection procedure with relatively low predictive 
validity can have considerable utility when the base rate and the selection ratio are 
low. 

Assumptions under the Taylor-Russell model 
The Taylor-Russell model is easy to use and can provide useful information about 
the utility of selection procedures. However, the model does rely on some 
assumptions that can be difficult to meet. A first assumption is that the base rate is 
known. Universities that have some tradition in any form of selective admission 
usually do not have that information because the success ratio under an existing 
selection procedure with non-zero validity does not equal the base rate. Using the 
success ratio under a current selection procedure with non-zero validity as an 
estimate for the base rate can lead to an overestimation of the utility of an 
alternative selection procedure (Smith, 1948). Smith (1948) also describes a 
procedure to estimate the base rate based using the validity coefficient and the 
selection ratio.  

A second assumption is that the validity coefficient is based on the entire applicant 
pool. Validity studies are usually based on data obtained in operational selection 
procedures in which some applicants will be rejected, which leads to range 
restriction. Range restriction leads to an underestimation of the validity coefficient. 
Hence, using a validity coefficient that was affected by range restriction for utility 
estimation leads to an underestimation of the utility. There are, however, methods 
to correct validity coefficients for range restriction (e.g., Hunter & Schmidt, 2000). 

The Taylor-Russell model also assumes a bivariate-normal, linear, and 
homoscedastic relationship between the predictor and the criterion measure11. 
The dichotomization of the criterion measure into “successful” and “unsuccessful” 
should be based on an underlying normally distributed variable. If the criterion 
measure is truly dichotomous (for example, dropping out of a study program), the 

                                                           
11 Another implicit assumption is that the relationship between the predictor and the criterion is equal 
for each individual. When differential prediction occurs, for example based on gender of social 
characteristics, the utility of the selection procedure will also differ for each group. This can lead to 
more wrongfully rejected and wrongfully accepted students in one group, compared to another group.  
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selection procedure, or the proportion of successful students in the applicant pool. 
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incorporates all applicants and represents the relationship between the predictor 
and the criterion. The stronger this relationship, the fewer persons there are in 
sections A and D (incorrect decisions). The success ratio is the ratio between 
section B to section B and D. Based on information of the predictive validity of a 
selection procedure, the base rate, and the selection ratio, the corresponding 
success ratio can be determined. The utility of a selection procedure compared to 
having no selection procedure equals the success ratio minus the base rate. The 
utility of a selection procedure compared to another selection procedure equals 
the difference between the success ratios. 
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selection), even selection procedures with very high predictive validity have little 
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predictive validity. Conversely, a selection procedure with relatively low predictive 
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measure is truly dichotomous (for example, dropping out of a study program), the 

                                                           
11 Another implicit assumption is that the relationship between the predictor and the criterion is equal 
for each individual. When differential prediction occurs, for example based on gender of social 
characteristics, the utility of the selection procedure will also differ for each group. This can lead to 
more wrongfully rejected and wrongfully accepted students in one group, compared to another group.  

133

Chapter 7 The utility of selective admission in Dutch higher education

7



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 134PDF page: 134PDF page: 134PDF page: 134

Taylor-Russell model does not apply. Abrahams, Alfe, and Wolfe (1971) provided 
tables that are suitable for truly dichotomous criterion variables. While the Taylor-
Russell model assumes that the dichotomization of successful and unsuccessful 
students is based on an underlying normally distributed variable, all successful 
students are considered equally successful based on this dichotomization. As a 
result, the Taylor-Russell model only answers the question of the percentage of 
successful students given a certain selection procedure, but it does not provide 
insight into how much more successful the students will be. Cascio (1980) pointed 
out that this is a major shortcoming of the Taylor-Russell model and states that 
this may lead to an underestimation of the effects that selection procedures can 
have on criterion behavior. 

7.2.2 The Naylor-Shine Model 
The Naylor-Shine model (Naylor & Shine, 1965) overcomes Cascio’s (1980) 
objections; it does not require a dichotomization of the criterion behavior and 
provides insight into the increase in the degree of success. In the Naylor-Shine 
model, utility is not defined in terms of the increase in the success ratio, but in 
terms of the increase in mean criterion performance (for example, final GPA), 
given the predictive validity of the selection procedure and the selection ratio. The 
Naylor-Shine model assumes that there is a linear relationship between predictive 
validity and utility. In addition, a low selection ratio increases the utility. Similar to 
the Taylor-Russell model, it is assumed that the relationship between the predictor 
and the criterion is bivariate-normal, linear, and homoscedastic, and that the 
validity coefficient is free of range restriction. The Naylor-Shine model can be used 
for two purposes. The first is to estimate the increase in mean criterion 
performance based on a certain selection procedure (for example, the increase in 
mean GPA). The second is to determine a cutoff value for the predictor to meet a 
desired level of mean criterion performance in the selected group (for example, to 
reach a desired mean GPA). 

7.3 Empirical Examples 
Two empirical examples of utility estimation will be provided below, based on data 
obtained from first-year psychology students at the University of Groningen. First, 
the utility of the selection procedure used for admission to the psychology 
program is demonstrated for predicting retention (not dropping out) after the first 
year. Because retention is a truly dichotomous variable, the adapted Taylor-Russell 
tables by Abrahams et al. (1971) were used. Second, the Naylor-Shine model is 
demonstrated to estimate the increase in the mean first year-GPA as a result of the 
selection procedure. Results are shown for two hypothetical selection ratios: A 
selection ratio of .30, representing strict selection (30% of all applicants are 

admitted), and a selection ratio of .80, representing mild selection (80% of all 
applicants are admitted).  

We used data obtained from 638 psychology students who participated in a 
selection procedure before starting the psychology program. For the selection 
procedure, they received two chapters of a book used in the Introduction to 
Psychology course that they had to study independently. At selection day, they took 
an exam about the material consisting of 40 multiple-choice items (for a complete 
description, see chapter 2 of this thesis). None of the students were rejected, and 
all applicants who withdrew from enrollment did so on a voluntary basis. The 
correlations between the exam score and the criterion variables were rounded for 
simplicity (utility tables only provide whole decimal values of the base rate and the 
selection ratio, and correlation coefficient with increments of .05). The rounded 
correlation between the score on the curriculum-sampling test and retention was  
r = .30 (a moderate relationship), and the rounded correlation between the score 
on the curriculum-sampling test and the mean grade in the first year was r = .50 (a 
strong relationship)12. Since there was no actual selection, we used the outcomes 
of the students who started the program to estimate the base rate and the mean 
criterion performance without selection. Because some self-selection did occur, 
this may result in a slight overestimation. The proportion of students who were 
successful (did not drop out of the program) was .80, which serves an estimate of 
the base rate. The mean criterion performance for the mean grade in the first year 
was M = 6.6, SD = 1.4. 

7.3.1 Utility for Predicting Dropout 
When we use the adapted Taylor-Russell tables by Abrahams et al. (1971) to find 
the success ratio for a validity coefficient of r = .30, a base rate of .80, and a 
selection ratio of .80 (mild selectivity), we get a success ratio of .85. So, mild 
selectivity based on this admission procedure would reduce dropout by 5%, 
compared to having no selective admission. In addition, it can be derived that 68% 
of the applicants are rightfully accepted and 8% are rightfully rejected, but 12% 
are wrongfully rejected and 12% are wrongfully accepted. Without selective 
admission, 80% is rightfully accepted and 20% is wrongfully accepted, but, 
rightfully or wrongfully, no one is rejected. When we use a more strict selection 
ratio of .30, the success ratio equals .92. In this situation 28% of all applicants are 
rightfully accepted and 18% are rightfully rejected, but 52% are wrongfully 
rejected and 2% are wrongfully accepted. So, the success ratio increases with 
                                                           
12 Even though no actual selection took place, there was some range restriction due to self-selection. 
Therefore, we applied a correction for range restriction, but that did not change the validity coefficients 
to such an extent that the rounded coefficients changed. For details, see chapter 3. 
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Taylor-Russell model does not apply. Abrahams, Alfe, and Wolfe (1971) provided 
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criterion performance without selection. Because some self-selection did occur, 
this may result in a slight overestimation. The proportion of students who were 
successful (did not drop out of the program) was .80, which serves an estimate of 
the base rate. The mean criterion performance for the mean grade in the first year 
was M = 6.6, SD = 1.4. 
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stricter selectivity, but the proportion of students that are wrongfully rejected also 
increases. 

7.3.2 Utility for Predicting the Mean First-year Grade 
When we apply the Naylor-Shine model to this data to estimate the increase in 
mean criterion performance as a result of implementing the selection procedure 
with r = .5 and a mild selection ratio of .80, the mean grade in the first year would 
be Mnew = 6.8. The first-year mean grade without selection was Mold = 6.6, so 
implementing the selection procedure with mild selectivity would yield a 0.2 
increase in the criterion performance. If we would adopt a more strict selection 
ratio of .30, the mean criterion performance would equal Mnew = 7.4, corresponding 
to a 0.8 increase in mean criterion performance. So, a very selective procedure 
leads to a considerable increase in performance, whereas a mildly selective 
procedure only yields a modest increase in performance.  

7.4 Predictive Validity and Contextual Factors in Dutch Higher Education 
The effect of implementing selective admission on the academic performance of 
students depends on the predictive validity of the instruments used in selective 
admission procedures, the base rate, and the selection ratios. Below, we discuss 
these three concepts on the basis of some realistic numbers in the context of Dutch 
higher Education.  

7.4.1 Predictive Validity 
The utility tables show validity coefficients ranging from zero to one. However, not 
all values within that range are equally realistic. The predictive validity of methods 
and instruments used to predict performance in higher education will never be 
even close to one (Dawes, 1979). Depending on the criterion of interest (e.g., 
success defined after one year, after three years, success in jobs) the predictive 
validity of most methods will most likely be somewhere between r = .30 and r = .60 
at best. Criterion performance that is further away in time is usually more difficult 
to predict. So, roughly half of the utility tables consist of unrealistic scenarios for 
educational selection. 

7.4.2 Base Rate 
The base rate depends on the criterion and it can vary between study programs. 
The base rate for not dropping out of a program in the first year can be reasonably 
high, while the base rate for obtaining a bachelor’s degree within three years is 
usually a lot lower (32% on average; Statistics Netherlands, 2014). The utility of 
selective admission procedures is much higher for criterion measure with lower 
base rates. 

7.4.3 Selection Ratio 
Inspecting the utility tables shows us that even if the base rate and the predictive 
validity are high, the utility of selection procedures will be low, unless the selection 
ratio is low. This is illustrated by data collected in the United States by ACT (2014). 
This data shows that the more selective colleges have lower dropout rates and 
better performing students. To obtain substantial utility, a considerable amount of 
applicants needs to be rejected in selective admission procedures. Whereas the 
number of Dutch study programs with a numerus fixus (a fixed number of available 
places, which allows selectivity) has recently increased (Education Council, 2014), 
that does not necessarily mean that access to Dutch higher education has become 
more restricted.  

To get an overview of the degree of selectivity of Dutch higher education programs, 
we computed the selection ratio for each program using publicly available data 
(Dienst Uitvoering Onderwijs, 2014) by dividing the maximum number of 
admissible students by the number of applicants13. In research universities, there 
is a distinction between programs with a “program restriction” (nation-wide 
restriction to the program, for example: medicine), and a “university restriction” (a 
restriction for a program at a specific university, for example: Law at the 
University of Amsterdam). Two of the seven programs that had a program 
restriction had a selection ratio of 1: thus all students who applied were admitted. 
Three of the program-restricted programs had a selection ratio lower than 1, but 
higher than .80, and the three remaining programs had a selection ratio lower than 
.80. There were 25 programs with a university-restriction, of which 19 (76%) had 
a selection ratio of 1. Five of these programs (20%) had a selection ratio between 1 
and .80, and only one program had a selection ratio below .80.  

Universities of applied sciences only have programs with university restrictions. Of 
the 88 numerus fixus programs at universities of applied sciences, 62 (71%) had a 
selection ratio of 1. Eleven programs (13%) had a selection ratio between 1 and 
.80, and 15 programs (17%) had a selection ratio below .80. Only two research 
university programs (dentistry and veterinary medicine) and four applied sciences 
programs (dental care at the Utrecht University of Applied Sciences, forensic 
research at the Amsterdam University of Applied Sciences, and medical aid at the 
Utrecht University of applies sciences and the Rotterdam University of Applied 
Sciences) had a selection ratio below .50. So, very little actual selection took place 
at ‘selective’ programs. The majority of the programs admitted all applicants, and if 

                                                           
13 Applicants who withdrew or that did not meet the minimum admission requirements were excluded. 
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admission procedures, the base rate, and the selection ratios. Below, we discuss 
these three concepts on the basis of some realistic numbers in the context of Dutch 
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The utility tables show validity coefficients ranging from zero to one. However, not 
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and instruments used to predict performance in higher education will never be 
even close to one (Dawes, 1979). Depending on the criterion of interest (e.g., 
success defined after one year, after three years, success in jobs) the predictive 
validity of most methods will most likely be somewhere between r = .30 and r = .60 
at best. Criterion performance that is further away in time is usually more difficult 
to predict. So, roughly half of the utility tables consist of unrealistic scenarios for 
educational selection. 

7.4.2 Base Rate 
The base rate depends on the criterion and it can vary between study programs. 
The base rate for not dropping out of a program in the first year can be reasonably 
high, while the base rate for obtaining a bachelor’s degree within three years is 
usually a lot lower (32% on average; Statistics Netherlands, 2014). The utility of 
selective admission procedures is much higher for criterion measure with lower 
base rates. 

7.4.3 Selection Ratio 
Inspecting the utility tables shows us that even if the base rate and the predictive 
validity are high, the utility of selection procedures will be low, unless the selection 
ratio is low. This is illustrated by data collected in the United States by ACT (2014). 
This data shows that the more selective colleges have lower dropout rates and 
better performing students. To obtain substantial utility, a considerable amount of 
applicants needs to be rejected in selective admission procedures. Whereas the 
number of Dutch study programs with a numerus fixus (a fixed number of available 
places, which allows selectivity) has recently increased (Education Council, 2014), 
that does not necessarily mean that access to Dutch higher education has become 
more restricted.  

To get an overview of the degree of selectivity of Dutch higher education programs, 
we computed the selection ratio for each program using publicly available data 
(Dienst Uitvoering Onderwijs, 2014) by dividing the maximum number of 
admissible students by the number of applicants13. In research universities, there 
is a distinction between programs with a “program restriction” (nation-wide 
restriction to the program, for example: medicine), and a “university restriction” (a 
restriction for a program at a specific university, for example: Law at the 
University of Amsterdam). Two of the seven programs that had a program 
restriction had a selection ratio of 1: thus all students who applied were admitted. 
Three of the program-restricted programs had a selection ratio lower than 1, but 
higher than .80, and the three remaining programs had a selection ratio lower than 
.80. There were 25 programs with a university-restriction, of which 19 (76%) had 
a selection ratio of 1. Five of these programs (20%) had a selection ratio between 1 
and .80, and only one program had a selection ratio below .80.  
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the 88 numerus fixus programs at universities of applied sciences, 62 (71%) had a 
selection ratio of 1. Eleven programs (13%) had a selection ratio between 1 and 
.80, and 15 programs (17%) had a selection ratio below .80. Only two research 
university programs (dentistry and veterinary medicine) and four applied sciences 
programs (dental care at the Utrecht University of Applied Sciences, forensic 
research at the Amsterdam University of Applied Sciences, and medical aid at the 
Utrecht University of applies sciences and the Rotterdam University of Applied 
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13 Applicants who withdrew or that did not meet the minimum admission requirements were excluded. 
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there was selective admission, only a small proportion of the applicants was 
usually rejected.  

7.5 Discussion 
To estimate the utility of selective admission procedures we should not only take 
the predictive validity into account, but also look at the base rate and the selection 
ratio. On the basis of the Taylor-Russell framework (1939) it can be argued that 
selection procedures with relatively low predictive validity can still be very useful 
if the base rate and the selection ratio are low. Therefore, some authors have 
argued that it is not justified to dismiss instruments and selection procedures due 
to suboptimal predictive validity. On the other hand, and that is our take home 
message: even instruments and procedures with relatively high predictive validity 
will have little to no utility when the base rate and/or the selection ratio are high, 
as is often the case in Dutch selective admission for higher education programs. A 
large amount of these programs do not seem to need a numerus fixus to keep the 
number of enrolling students under a given threshold, as our analysis showed. If 
universities want to use selective admission procedures to increase academic 
achievement and to reduce dropout, they will need to drastically decrease their 
selection ratios. In addition, they should take into account that selective admission 
is inevitably accompanied by wrongfully rejecting at least some applicants. 
Programs should consider if the often small increase in academic achievement 
outweighs those wrongful rejections. 
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Abstract 
In this chapter we discuss the practical usefulness of selecting future medical 
students on the basis of increasingly popular nonacademic tests (e.g., multiple 
mini-interviews, situational judgment tests) in addition to academic tests. 
Nonacademic tests assess skills such as ethical decision making, communication 
and collaboration skills, or traits such as conscientiousness. Although several 
studies showed that performance on nonacademic tests could had a positive 
relationship with future professional performance, we argue that this relationship 
should be interpreted in the context of the base rate (the proportion of suitable 
applicants in the applicant pool) and the selection ratio (the proportion of selected 
applicants from the applicant pool). We provide some numerical examples in the 
context of medical student selection. Finally, we suggest that optimizing training in 
nonacademic skills may be a more successful alternative than selecting students on 
the basis of these skills. 
  

8.1 Introduction 
There is an increasing interest in the selection of future medical students on the 
basis of nonacademic tests in addition to, or instead of, the traditional cognition-
based or knowledge-based academic tests such as the Medical College Admission 
Test (MCAT) and the UK Clinical Aptitude Test (UKCAT). Nonacademic tests 
measure skills such as communication skills, professional behavior, and ethical 
decision making, or traits such as personality characteristics. An example of a 
nonacademic skills admission test is the multiple mini-interview (MMI; Eva et al., 
2009; Eva, Rosenfeld, Reiter, & Norman, 2004). The MMI consists of a series of 
short, structured interviews and tasks where potential students show their 
interpersonal skills and ethical standards. Another example is the use of (video-
based) situational judgment tests (SJTs) that contain social doctor-patient and 
doctor-colleague interactions in which applicants have to indicate how they would 
respond to a particular situation (Lievens, 2013; Patterson, Baron, Carr, Plint, & 
Lane, 2009). Other admissions tests, often in the form of self-report 
questionnaires, measure noncognitive traits such as empathy (Adam et al., 2015). 
In this chapter, we focus on nonacademic skills. However, it is not always clear 
whether the constructs measured by nonacademic tests should be considered 
skills, traits, or a combination of both. SJTs, for example, are more related to 
cognitive abilities when knowledge instructions are used (how should one act), 
and more related to personality traits when behavioral instructions are used (how 
would you act; Lievens, Sackett, & Buyse, 2009; McDaniel, Hartman, Whetzel, & 
Grubb, 2007). 

The central idea of using these measures on top of academic measures like high 
school grade point average (GPA) and standardized test scores (e.g., MCAT scores) 
is that these measures improve the selection of future medical students. That is, 
through the use of nonacademic tests such as MMIs or SJTs, the applicants selected 
will perform better as a doctor than those who were selected on the basis of 
academic measures only. In 2015, Harris, Walsh, and Lammy were critical about 
the use of ‘non-knowledge-based tests and situational judgement tests to test 
desirable professional attitudes, such as empathy and ethical awareness’. Their 
main argument was that the validity of these tests to predict academic 
performance was low as compared to knowledge-based tests. Instead, they 
advocated using knowledge-based tests to select future doctors. Indeed, 
nonacademic tests should show predictive validity and incremental validity over 
academic tests to justify their use. However, using academic performance as a 
criterion may not be very relevant is this case, because the aim is not to predict 
academic performance, but doctor performance or professional performance. To 
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nonacademic skills admission test is the multiple mini-interview (MMI; Eva et al., 
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doctor-colleague interactions in which applicants have to indicate how they would 
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questionnaires, measure noncognitive traits such as empathy (Adam et al., 2015). 
In this chapter, we focus on nonacademic skills. However, it is not always clear 
whether the constructs measured by nonacademic tests should be considered 
skills, traits, or a combination of both. SJTs, for example, are more related to 
cognitive abilities when knowledge instructions are used (how should one act), 
and more related to personality traits when behavioral instructions are used (how 
would you act; Lievens, Sackett, & Buyse, 2009; McDaniel, Hartman, Whetzel, & 
Grubb, 2007). 

The central idea of using these measures on top of academic measures like high 
school grade point average (GPA) and standardized test scores (e.g., MCAT scores) 
is that these measures improve the selection of future medical students. That is, 
through the use of nonacademic tests such as MMIs or SJTs, the applicants selected 
will perform better as a doctor than those who were selected on the basis of 
academic measures only. In 2015, Harris, Walsh, and Lammy were critical about 
the use of ‘non-knowledge-based tests and situational judgement tests to test 
desirable professional attitudes, such as empathy and ethical awareness’. Their 
main argument was that the validity of these tests to predict academic 
performance was low as compared to knowledge-based tests. Instead, they 
advocated using knowledge-based tests to select future doctors. Indeed, 
nonacademic tests should show predictive validity and incremental validity over 
academic tests to justify their use. However, using academic performance as a 
criterion may not be very relevant is this case, because the aim is not to predict 
academic performance, but doctor performance or professional performance. To 
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show incremental validity, these tests should be reliable instruments (i.e. test 
results should be consistent across replications), should show positive 
relationships with relevant criteria (such as professional performance), and should 
not be strongly related to academic test scores. However, very few studies address 
incremental validity of nonacademic tests over academic tests using such criteria 
(Adam et al., 2015 and Lievens, 2013 are exceptions). In addition, statistically 
significant incremental validity is not necessarily equal to practically relevant 
incremental validity. In this chapter, we go beyond incremental validity and 
discuss this topic from a utility approach that originates from the personnel 
selection literature. The advantage of this approach is that it shows the practical 
effects of using different selection instruments. Our main message is that in many 
medical student selection situations, the incremental validity and utility of the use 
of nonacademic instruments seems to be small and that the recent trend to use 
these instruments needs a more solid empirical basis. 

8.2 Incremental Validity of Additional Selection Instruments 
The effects of additional predictors above academic tests to select students will be 
largest when the correlation between the predictors is low. However, several 
studies have shown that nonacademic skills and academic, cognition-based 
measures are not independent. For example, in a recent study on medical student 
selection from the Netherlands (Schripsema, van Trigt, Borleffs, & Cohen-
Schotanus, 2014) it was concluded that: 
 

Top pre-university GPA students also achieved the highest possible score 
in the professionalism course most often. In this course, nonacademic 
variables such as interpersonal and communication skills, ethical decision-
making, reflection and professional behaviour are assessed. The overall 
high performance of the top pre-university GPA group suggests that 
applicants who perform well academically might also have an advantage in 
the so-called nonacademic domain. (p. 1207) 

 
Thus, in this course, students were judged on showing professional behaviour and 
their reflections on professional behaviour. 

These findings are also in line with a study from the USA in which it was concluded 
that ‘the relationships between cognitive and noncognitive subdomains of the 
licensing examinations reported here ranged between r =.17 and r =.43 and 
correlations generally increased with trainees’ seniority’ (Eva et al., 2009). This 
increase with trainees’ seniority also reflected that nonacademic skills are, to a 
large extent, trainable. Note that the noncognitive skills mentioned in this study 

are similar to what we consider nonacademic skills. In a more general (non-
medical) context, a meta-analysis found moderate relationships between SJT 
scores and cognitive ability, with a stronger relationship for tests that were based 
on job analysis and tests that provided knowledge instructions (McDaniel et al., 
2007). Similar findings were reported in a medical context (Lievens et al., 2009). 

Thus, the studies cited above showed the same pattern; namely that academic and 
nonacademic skills are positively correlated. However, nonacademic skills may still 
improve predictions based on only academic scores. For example, in a Belgian 
study, Lievens (2013) investigated the additional explained variance of a video-
based SJT that measured interpersonal skills above high school GPA and 
knowledge test scores in a hierarchical regression analysis. The SJT had significant 
added value for predicting four outcomes: interpersonal GPA, an interpersonal 
skills assessment, doctor performance, and performance on a case-based panel 
interview, with additional portions of explained variance of 4.4%, 1.4%, 2.2%, and 
3.4%, respectively. On the basis of these results it was concluded that ‘video-based 
SJTs as measures of procedural knowledge about interpersonal behaviour show 
promise as complements to cognitive examination components’. These 
percentages are in agreement with a meta-analysis (McDaniel et al., 2007) that 
found incremental validities of SJTs over cognitive ability of 3–5% with job 
performance as a criterion. However, what do these numbers mean in terms of 
practical relevance? 

8.3 Practical Usefulness of Additional Selection Instruments 
To evaluate the practical usefulness of a selection procedure we should not only 
take the correlations between the predictors and the criterion scores (predictive 
validity) into account, but also the selection ratio (the proportion of potential 
students who are selected), and the base rate (the proportion of potential students 
who would be successful without using tests; Taylor & Russel, 1939). The base rate 
is particularly interesting: Imagine that we would not select applicants, what 
proportion of the applicants would then show sufficient skills when they get their 
licensing degree? 

There are models that show the interplay between selection ratio, base rate, and 
the relationship between predictor and criterion scores. The most popular model 
is the Taylor-Russell model (1939), which provides the success ratio – the 
proportion of admitted medical students who will perform well as doctors, for a 
given base rate, selection ratio, and predictive validity. This model allows us to 
compare the result of a selection procedure to the base rate (i.e. when there is no 
selection), or to compare the success ratios under different selection procedures. 
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show incremental validity, these tests should be reliable instruments (i.e. test 
results should be consistent across replications), should show positive 
relationships with relevant criteria (such as professional performance), and should 
not be strongly related to academic test scores. However, very few studies address 
incremental validity of nonacademic tests over academic tests using such criteria 
(Adam et al., 2015 and Lievens, 2013 are exceptions). In addition, statistically 
significant incremental validity is not necessarily equal to practically relevant 
incremental validity. In this chapter, we go beyond incremental validity and 
discuss this topic from a utility approach that originates from the personnel 
selection literature. The advantage of this approach is that it shows the practical 
effects of using different selection instruments. Our main message is that in many 
medical student selection situations, the incremental validity and utility of the use 
of nonacademic instruments seems to be small and that the recent trend to use 
these instruments needs a more solid empirical basis. 

8.2 Incremental Validity of Additional Selection Instruments 
The effects of additional predictors above academic tests to select students will be 
largest when the correlation between the predictors is low. However, several 
studies have shown that nonacademic skills and academic, cognition-based 
measures are not independent. For example, in a recent study on medical student 
selection from the Netherlands (Schripsema, van Trigt, Borleffs, & Cohen-
Schotanus, 2014) it was concluded that: 
 

Top pre-university GPA students also achieved the highest possible score 
in the professionalism course most often. In this course, nonacademic 
variables such as interpersonal and communication skills, ethical decision-
making, reflection and professional behaviour are assessed. The overall 
high performance of the top pre-university GPA group suggests that 
applicants who perform well academically might also have an advantage in 
the so-called nonacademic domain. (p. 1207) 

 
Thus, in this course, students were judged on showing professional behaviour and 
their reflections on professional behaviour. 

These findings are also in line with a study from the USA in which it was concluded 
that ‘the relationships between cognitive and noncognitive subdomains of the 
licensing examinations reported here ranged between r =.17 and r =.43 and 
correlations generally increased with trainees’ seniority’ (Eva et al., 2009). This 
increase with trainees’ seniority also reflected that nonacademic skills are, to a 
large extent, trainable. Note that the noncognitive skills mentioned in this study 

are similar to what we consider nonacademic skills. In a more general (non-
medical) context, a meta-analysis found moderate relationships between SJT 
scores and cognitive ability, with a stronger relationship for tests that were based 
on job analysis and tests that provided knowledge instructions (McDaniel et al., 
2007). Similar findings were reported in a medical context (Lievens et al., 2009). 

Thus, the studies cited above showed the same pattern; namely that academic and 
nonacademic skills are positively correlated. However, nonacademic skills may still 
improve predictions based on only academic scores. For example, in a Belgian 
study, Lievens (2013) investigated the additional explained variance of a video-
based SJT that measured interpersonal skills above high school GPA and 
knowledge test scores in a hierarchical regression analysis. The SJT had significant 
added value for predicting four outcomes: interpersonal GPA, an interpersonal 
skills assessment, doctor performance, and performance on a case-based panel 
interview, with additional portions of explained variance of 4.4%, 1.4%, 2.2%, and 
3.4%, respectively. On the basis of these results it was concluded that ‘video-based 
SJTs as measures of procedural knowledge about interpersonal behaviour show 
promise as complements to cognitive examination components’. These 
percentages are in agreement with a meta-analysis (McDaniel et al., 2007) that 
found incremental validities of SJTs over cognitive ability of 3–5% with job 
performance as a criterion. However, what do these numbers mean in terms of 
practical relevance? 

8.3 Practical Usefulness of Additional Selection Instruments 
To evaluate the practical usefulness of a selection procedure we should not only 
take the correlations between the predictors and the criterion scores (predictive 
validity) into account, but also the selection ratio (the proportion of potential 
students who are selected), and the base rate (the proportion of potential students 
who would be successful without using tests; Taylor & Russel, 1939). The base rate 
is particularly interesting: Imagine that we would not select applicants, what 
proportion of the applicants would then show sufficient skills when they get their 
licensing degree? 

There are models that show the interplay between selection ratio, base rate, and 
the relationship between predictor and criterion scores. The most popular model 
is the Taylor-Russell model (1939), which provides the success ratio – the 
proportion of admitted medical students who will perform well as doctors, for a 
given base rate, selection ratio, and predictive validity. This model allows us to 
compare the result of a selection procedure to the base rate (i.e. when there is no 
selection), or to compare the success ratios under different selection procedures. 
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The general message of this model is that when the base rate is high or the 
selection ratio is high, the effect of selection is low. This is easy to understand: if 
most applicants will be successful, or if almost all applicants will be selected 
anyway, selection will only have a small effect on the quality of the admitted 
students, regardless of the predictive value of the selection instruments.  

8.4 An Illustration 
How does this translate to the selection of future medical students? To answer this 
question, we need information about the selection ratio and the base rate. In 
general, medical schools are selective, and thus the selection ratio will be moderate 
to low. In the USA, for example, selection ratios range from .02 for some very 
selective medical schools to approximately .60. In the Netherlands, the selection 
ratio is around .60 (Niessen & Meijer, 2015). No data seems to be available for the 
exact base rate of successful doctor performance, but say we estimate the base rate 
at around .80. The estimated base rate is high for two reasons: (1) Students who 
apply to study medicine are not a random sample from the general population but 
are already strongly preselected on the basis of academic and nonacademic skills 
as a result of high school selection and training. (2) Students are trained in 
academic and nonacademic skills during medical education. 

As a result of the interplay between base rate, selection ratio, and (multiple) 
correlation between predictor scores and criterion scores, we can determine the 
success ratio. The question is what the difference in the success ratio is when we 
use an academic test and a nonacademic test, in contrast with using an academic 
test alone. Instead of consulting the printed Taylor-Russell tables to investigate the 
added value of a given admission procedure, calculations can also be made using a 
web-application (McClellan, 1996). In Table 8.1, we show these percentages for 
three hypothetical base rates: .70, .80, and .90, and four hypothetical selection 
ratios: .60, .30, .10, and .05. These selection ratios represent moderate selectivity, 
like the Dutch context, strict selection, like in France, where approximately 20% of 
the students are selected for the second year of medical school after one year of 
studying, and very strict selection as often found in the USA and the UK. For this 
illustration we used the results described in Lievens (2013) since results about the 
incremental validity of a nonacademic test over academic tests were reported, and 
suitable criterion measures were used. In this study, knowledge-based tests 
showed a correlation of r =.07 with doctor performance. Adding an SJT resulted in 
an increase in explained variance of ΔR2 = .022, yielding a multiple validity 
coefficient of R =.16. Note that this correlation is much lower than the often 
reported correlations between academic test scores and academic performance in 
medical school. For example, in a study from the USA (Julian, 2005) median 

correlations of r =.46 were reported between MCAT scores and mean grades over 
the first 3 years. The low correlation is probably due to the more heterogeneous 
criterion of doctor performance as compared with the criterion of school grades, 
although the definition of ‘doctor performance’ was unclear in Lievens’s (2013) 
study. To investigate the utility of these findings, we determined the success ratios 
when the (multiple) validity coefficient increased from .07 to .16. 

 
Table 8.1 
Success ratio as a function of the base rate (BR), selection ratio (SR) and predictor-
criterion correlation. 
 BR = .70 BR =.80 BR = .90 

SR R =. 07 R = .16 Δ% R = .07 R = .16 Δ% R = .07 R = .16 Δ% 

.60 71.6 73.6 2.0 81.3 82.9 1.6 90.8 91.9 1.1 

.30 72.8 76.3 3.5 82.2 85.0 2.8 91.4 93.1 1.7 

.10 74.2 79.2 5.0 83.3 87.2 3.9 92.0 94.3 2.3 

.05 74.9 80.6 5.7 83.8 88.2 4.4 92.3 94.8 2.5 

Note. Combined R2 = .072 +.022 = 0.027, combined R = .16; Δ% denotes the differences in more 
successful decisions when the multiple correlation increase from R =.07 to R = .16 (or equivalently  
ΔR2 = .022). 

 

In Table 8.1, it can be seen that for a selection ratio of .60 and a base rate of .80, the 
selection procedure with only an academic test will result in an additional 1.3% 
successful students compared with the base rate. Now, suppose that through the 
use of an additional nonacademic test the predictive validity (multiple correlation) 
increases from .07 to .16. The reader can see in Table 8.1 that the percentage of 
successful students increases by 2.9% compared to the base rate. However, note 
that the difference compared to using just the academic test is only 1.6% (1.3% 
versus 2.9%). For a base rate of .90 this percentage is around 1.1% and for a base 
rate of .70 it is approximately 2.0%. Even for a selection ratio of .30, an increase in 
R2 of .022 only leads to a difference of 2.8% using a base rate of .80, 1.7% for a base 
rate of .90 and 3.5% for a base rate of .70. Thus, when we assume that 80% of 
medical school applicants would be successful in their medical job, using this SJT 
only provides a modest increase in the percentage of successful doctors. Only 
when selection is strict and base rates are not very high, using this additional 
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The general message of this model is that when the base rate is high or the 
selection ratio is high, the effect of selection is low. This is easy to understand: if 
most applicants will be successful, or if almost all applicants will be selected 
anyway, selection will only have a small effect on the quality of the admitted 
students, regardless of the predictive value of the selection instruments.  

8.4 An Illustration 
How does this translate to the selection of future medical students? To answer this 
question, we need information about the selection ratio and the base rate. In 
general, medical schools are selective, and thus the selection ratio will be moderate 
to low. In the USA, for example, selection ratios range from .02 for some very 
selective medical schools to approximately .60. In the Netherlands, the selection 
ratio is around .60 (Niessen & Meijer, 2015). No data seems to be available for the 
exact base rate of successful doctor performance, but say we estimate the base rate 
at around .80. The estimated base rate is high for two reasons: (1) Students who 
apply to study medicine are not a random sample from the general population but 
are already strongly preselected on the basis of academic and nonacademic skills 
as a result of high school selection and training. (2) Students are trained in 
academic and nonacademic skills during medical education. 

As a result of the interplay between base rate, selection ratio, and (multiple) 
correlation between predictor scores and criterion scores, we can determine the 
success ratio. The question is what the difference in the success ratio is when we 
use an academic test and a nonacademic test, in contrast with using an academic 
test alone. Instead of consulting the printed Taylor-Russell tables to investigate the 
added value of a given admission procedure, calculations can also be made using a 
web-application (McClellan, 1996). In Table 8.1, we show these percentages for 
three hypothetical base rates: .70, .80, and .90, and four hypothetical selection 
ratios: .60, .30, .10, and .05. These selection ratios represent moderate selectivity, 
like the Dutch context, strict selection, like in France, where approximately 20% of 
the students are selected for the second year of medical school after one year of 
studying, and very strict selection as often found in the USA and the UK. For this 
illustration we used the results described in Lievens (2013) since results about the 
incremental validity of a nonacademic test over academic tests were reported, and 
suitable criterion measures were used. In this study, knowledge-based tests 
showed a correlation of r =.07 with doctor performance. Adding an SJT resulted in 
an increase in explained variance of ΔR2 = .022, yielding a multiple validity 
coefficient of R =.16. Note that this correlation is much lower than the often 
reported correlations between academic test scores and academic performance in 
medical school. For example, in a study from the USA (Julian, 2005) median 

correlations of r =.46 were reported between MCAT scores and mean grades over 
the first 3 years. The low correlation is probably due to the more heterogeneous 
criterion of doctor performance as compared with the criterion of school grades, 
although the definition of ‘doctor performance’ was unclear in Lievens’s (2013) 
study. To investigate the utility of these findings, we determined the success ratios 
when the (multiple) validity coefficient increased from .07 to .16. 

 
Table 8.1 
Success ratio as a function of the base rate (BR), selection ratio (SR) and predictor-
criterion correlation. 
 BR = .70 BR =.80 BR = .90 

SR R =. 07 R = .16 Δ% R = .07 R = .16 Δ% R = .07 R = .16 Δ% 

.60 71.6 73.6 2.0 81.3 82.9 1.6 90.8 91.9 1.1 

.30 72.8 76.3 3.5 82.2 85.0 2.8 91.4 93.1 1.7 

.10 74.2 79.2 5.0 83.3 87.2 3.9 92.0 94.3 2.3 

.05 74.9 80.6 5.7 83.8 88.2 4.4 92.3 94.8 2.5 

Note. Combined R2 = .072 +.022 = 0.027, combined R = .16; Δ% denotes the differences in more 
successful decisions when the multiple correlation increase from R =.07 to R = .16 (or equivalently  
ΔR2 = .022). 

 

In Table 8.1, it can be seen that for a selection ratio of .60 and a base rate of .80, the 
selection procedure with only an academic test will result in an additional 1.3% 
successful students compared with the base rate. Now, suppose that through the 
use of an additional nonacademic test the predictive validity (multiple correlation) 
increases from .07 to .16. The reader can see in Table 8.1 that the percentage of 
successful students increases by 2.9% compared to the base rate. However, note 
that the difference compared to using just the academic test is only 1.6% (1.3% 
versus 2.9%). For a base rate of .90 this percentage is around 1.1% and for a base 
rate of .70 it is approximately 2.0%. Even for a selection ratio of .30, an increase in 
R2 of .022 only leads to a difference of 2.8% using a base rate of .80, 1.7% for a base 
rate of .90 and 3.5% for a base rate of .70. Thus, when we assume that 80% of 
medical school applicants would be successful in their medical job, using this SJT 
only provides a modest increase in the percentage of successful doctors. Only 
when selection is strict and base rates are not very high, using this additional 

145

Chapter 8 Selection of medical students on the basis of nonacademic skills

8



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 146PDF page: 146PDF page: 146PDF page: 146

nonacademic test yields a larger, but still modest, increase in successful doctors 
(4.4% for a base rate of .80 and a strict selection ratio of .05). 

Given that tests like MMIs and SJTs are complex instruments to develop and do 
require extensive resources, one may ask whether these extra resources pay off in 
practical student selection. For example, let us consider the selection of future 
medical students in the Netherlands. In 2015 there were 2,785 places available in 
eight different Dutch medical schools. With a base rate of .80 and a selection ratio 
of .60, this would yield 2,264 successful doctors with only academic selection, and 
2,309 successful doctors with academic and nonacademic selection. The difference 
between selection with an academic test only and selection using both tests is 45 
more successful doctors when both tests are used. In the Netherlands, these 45 
extra successes are divided between eight medical schools, so on average this 
would result in approximately six extra successes per school. This number is small, 
whereas the costs of selection are often not trivial. Each medical school may take 
these numbers and the costs into account when deciding to use nonacademic tests. 

A counterargument is that, although there may be few future medical students who 
are unsuited for the medical profession, it is still very important to detect these 
few students because they may bring serious harm to patients and to medical 
institutions. This is true, but we should show how well instruments like 
nonacademic tests meet this goal based on analyses as shown earlier. Following 
our example, let us assume that 20% of the medical school applicants are not 
suitable to be doctors. Using an SJT in addition to an academic test would reduce 
the proportion of unsuitable doctors within the population of doctors by between 
1.6% and 4.4%, depending on the selection ratio. 

There are two other arguments why colleges, in our view, should take calculations 
like the ones provided above into account in selecting students on the basis of 
nonacademic skills. The first is that the environment also determines professional 
behaviour (e.g., Johns, 2006). The second argument is that many (or at least some) 
nonacademic skills are trainable (Hook & Pfeiffer, 2007) and that practice and 
experience is very important. In fact, a reasonable question is: What is more 
effective, selecting students based on nonacademic skills, or improving the 
curriculum and working conditions with respect to teaching and supporting these 
skills? 

8.5 Discussion 
Medical school admissions need not be based on predicted academic performance 
or even in improved medical job performance. Medical schools can opt to select 

future medical students on the basis of particular talents (e.g., leadership, wanting 
to work in certain domains, etc.) or on the basis of school diversity. For example, 
some schools use standardized test scores as diagnostic tools to predict which 
students need extra help in their studies (Julian, 2005). However, it is important to 
realise that when predictors are chosen on the basis of the strength of the 
relationship with a criterion, the base rate and the selection ratio play a crucial 
role in the practical outcomes. Because instruments like SJTs and MMIs are 
psychometrically more complex, more expensive to develop, and sometimes less 
reliable than academic instruments (McDaniel et al., 2007), the added value may be 
modest compared to the costs. We illustrated this in the context of medical school 
selection, but our illustration does not necessarily show a general result in terms of 
the utility of nonacademic tests. Selection ratio and base rate may differ across 
medical schools and across countries. So, there may be situations where it pays off 
to add nonacademic skills tests to academic tests.  

Besides utility models that show increments in success ratios, there are utility 
models that can be used to estimate the economic consequences of implementing 
selection instruments (Brogden, 1949; Cascio, 1980; Cronbach & Gleser, 1965). 
However, it is not easy to illustrate these models given the uncertainty of how to 
estimate some of the parameters, such as the standard deviation of economic gain 
from increased performance (Holling, 1989 provides some solutions). In addition, 
the costs of educating a student who is unsuitable for medical practice is also 
difficult to determine and will vary considerably across countries and universities 
(e.g., Mellenbergh, 1995). An economic utility analysis is complex and beyond the 
scope of this chapter, but we encourage decision makers to explore the 
applications of these models to their admission procedures. 

Another argument for selecting future students based on nonacademic skills is that 
it may result in self-selection, leading to applicants who perhaps fit the profile of a 
future successful doctor better. If this would be the case, then the base rate would 
change as a result of the selection procedure. An implicit assumption under the 
Taylor-Russell model is that the base rate remains constant regardless of the 
selection procedure in place. However, there are some indications that this 
assumption may be false (Wouters, 2017). In that case, applying the Taylor-Russell 
model would yield an underestimation of the increase in the success ratio. 

We would like to stress that we are not against selecting future medical students 
on the basis of nonacademic skills, but we would argue for future research that is 
aimed at the incremental validity and utility of these instruments in the context of 
base rates and selection ratio. As we showed, statistically significant incremental 
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nonacademic test yields a larger, but still modest, increase in successful doctors 
(4.4% for a base rate of .80 and a strict selection ratio of .05). 

Given that tests like MMIs and SJTs are complex instruments to develop and do 
require extensive resources, one may ask whether these extra resources pay off in 
practical student selection. For example, let us consider the selection of future 
medical students in the Netherlands. In 2015 there were 2,785 places available in 
eight different Dutch medical schools. With a base rate of .80 and a selection ratio 
of .60, this would yield 2,264 successful doctors with only academic selection, and 
2,309 successful doctors with academic and nonacademic selection. The difference 
between selection with an academic test only and selection using both tests is 45 
more successful doctors when both tests are used. In the Netherlands, these 45 
extra successes are divided between eight medical schools, so on average this 
would result in approximately six extra successes per school. This number is small, 
whereas the costs of selection are often not trivial. Each medical school may take 
these numbers and the costs into account when deciding to use nonacademic tests. 

A counterargument is that, although there may be few future medical students who 
are unsuited for the medical profession, it is still very important to detect these 
few students because they may bring serious harm to patients and to medical 
institutions. This is true, but we should show how well instruments like 
nonacademic tests meet this goal based on analyses as shown earlier. Following 
our example, let us assume that 20% of the medical school applicants are not 
suitable to be doctors. Using an SJT in addition to an academic test would reduce 
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future medical students on the basis of particular talents (e.g., leadership, wanting 
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Taylor-Russell model is that the base rate remains constant regardless of the 
selection procedure in place. However, there are some indications that this 
assumption may be false (Wouters, 2017). In that case, applying the Taylor-Russell 
model would yield an underestimation of the increase in the success ratio. 

We would like to stress that we are not against selecting future medical students 
on the basis of nonacademic skills, but we would argue for future research that is 
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base rates and selection ratio. As we showed, statistically significant incremental 

147

Chapter 8 Selection of medical students on the basis of nonacademic skills

8



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 148PDF page: 148PDF page: 148PDF page: 148

validity is not necessarily practically relevant. In addition, in future research, much 
more attention should be paid to the criterion variables. Doctor performance is a 
complex variable that is not taken into account in many studies or is not 
operationalized clearly. For example, in Lievens’s (2013) study, students following 
a career in general practice were studied. It may be the case that nonacademic 
skills like social skills are more important for this specialty than for other medical 
specialties. 
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Abstract 
This chapter contains a discussion about broadening the criteria used in admission 
to higher education that started with an article we wrote about this topic. Steven 
Stemler provided a commentary, which is included with permission of the author 
and the publisher. Finally, we provided a brief response to his commentary. The 
discussion covers the increasing interest in the use of broadened criteria for 
admission to higher education, which often includes the assessment of 
noncognitive traits and skills. We argue that there are several reasons why, despite 
some significant progress, the use of noncognitive predictors to select students is 
problematic in high-stakes admission procedures, and why the incremental 
validity will often be modest, even when studied in low-stakes contexts. 
Furthermore, we comment on the use of broadened admission criteria in relation 
to reducing adverse impact of admission testing for some groups, and we propose 
an approach based on behavioral sampling, which showed promising results in 
Europe. Finally, we provide some suggestions for future research.  
  

9.1 Introduction 
In the USA and in Europe there is an increasing interest in the use of instruments 
for the selection of students into higher education beyond traditional achievement 
test scores or high school GPA. Such alternative instruments are often intended to 
measure predominantly noncognitive constructs. Examples are ratings on 
interviews and assignments or scores on personality tests and situational 
judgment tests (SJTs). These instruments can, however, also measure constructs 
that are (partly) cognitive in nature, but broader than what is measured by 
traditional achievement tests. For example, Sternberg’s (Sternberg, Bonney, 
Gabora, & Merrifield, 2012; Sternberg & The Rainbow Project Collaborators, 2006) 
Rainbow Project and Kaleidoscope Project (Sternberg et al., 2010) used several 
assessments to measure practical skills, creative skills, and analytical skills. Critics 
believe traditional tests favor some ethnic groups and do not measure abilities or 
skills that are related to important outcomes such as future job performance, 
leadership, and active citizenship (e.g., Stemler, 2012; Sternberg, 2010). 

Recently, several authors reflected on the shortcomings of traditional admission 
criteria and discussed research that was aimed at broadening the information 
obtained from traditional achievement tests through the use of alternative 
measures like questionnaires, SJTs, and biodata (e.g., Schmitt, 2012; Shultz & 
Zedeck, 2012). The purpose of using these alternative methods was either to 
improve the prediction of college GPA (e.g., Sternberg et al., 2012); to predict 
broader student performance outcomes such as leadership, social responsibility, 
and ethical behavior (e.g., Schmitt, 2012); or to predict criteria related to job 
performance (e.g., Shultz & Zedeck, 2012). In addition, these methods may increase 
student diversity. Most articles described research in the context of undergraduate 
or graduate school admission in the United States. 

We are sympathetic to the aims underlying the idea of broadening selection 
criteria for college and graduate school admission and to some of the suggestions 
made in the papers cited above, as well as other studies that emphasize broadened 
admission criteria (e.g., Kyllonen, Lipnevich, Burrus, & Roberts, 2014). Indeed, 
achievement test scores are not the only determinants of success in college, and 
success in college is not the only determinant of future job performance or success 
in later life. In addition, we should especially strive to include members from 
minority groups or groups that traditionally find more difficulty accessing higher 
education for whatever reason. However, in this article we argue that despite some 
significant progress, the use of noncognitive predictors to select students is still 
problematic in high-stakes admission contexts, and that the suggested broadened 
admission procedures may only have a modest effect on diversity. Furthermore, 
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skills that are related to important outcomes such as future job performance, 
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obtained from traditional achievement tests through the use of alternative 
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Zedeck, 2012). The purpose of using these alternative methods was either to 
improve the prediction of college GPA (e.g., Sternberg et al., 2012); to predict 
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and ethical behavior (e.g., Schmitt, 2012); or to predict criteria related to job 
performance (e.g., Shultz & Zedeck, 2012). In addition, these methods may increase 
student diversity. Most articles described research in the context of undergraduate 
or graduate school admission in the United States. 

We are sympathetic to the aims underlying the idea of broadening selection 
criteria for college and graduate school admission and to some of the suggestions 
made in the papers cited above, as well as other studies that emphasize broadened 
admission criteria (e.g., Kyllonen, Lipnevich, Burrus, & Roberts, 2014). Indeed, 
achievement test scores are not the only determinants of success in college, and 
success in college is not the only determinant of future job performance or success 
in later life. In addition, we should especially strive to include members from 
minority groups or groups that traditionally find more difficulty accessing higher 
education for whatever reason. However, in this article we argue that despite some 
significant progress, the use of noncognitive predictors to select students is still 
problematic in high-stakes admission contexts, and that the suggested broadened 
admission procedures may only have a modest effect on diversity. Furthermore, 
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we discuss an approach that we use to select and match students in some 
European countries and that may contain elements that are useful to incorporate 
in selection programs in other countries. 

The aim of this article is threefold: First, we critically reflect on the current trends 
in the literature about college admissions. Second, we discuss an approach that is 
gaining popularity in Europe, both in practice and in research studies. Finally, we 
provide some ideas for further research into this fascinating topic. To guide our 
discussion, we distinguish the following topics: (a) the types of outcomes that are 
predicted, (b) broader admission criteria as predictors, (c) adverse impact and 
broadened admission criteria, (d) empirical support for broadened admission 
criteria, (e) self-report in high-stakes assessment, and (6) an admission approach 
based on behavioral sampling. 

9.2 Which Outcomes Should Be Predicted? 
The most often-used criterion or outcome measure in validity studies of admission 
tests is college GPA. High school grades and traditional achievement tests such as 
the SAT and ACT for undergraduate students, or more specific tests like the Law 
School Admission Test (LSAT) and the Medical College Admission Test (MCAT) for 
graduate students, can predict college GPA well: Correlations as high as r = .40 and 
r = .60 are often reported (e.g., Geiser & Studley, 2002; Kuncel & Hezlett, 2007; 
Shen et al., 2012). Advocates of broadened admissions state that GPA is a very 
narrow criterion. They argue that we should not only select applicants who will 
perform well academically, but those who will also perform well in later jobs 
(Shultz & Zedeck, 2012) or who will become active citizens (Sternberg, 2010). 
Stemler (2012) stated that GPA only measures achievement in domain-specific 
knowledge, whereas domain-general abilities are increasingly important. 
Examples of important domain-general skills and traits are intellectual curiosity, 
cultural competence, and ethical reasoning. 

According to Schmitt (2012) and Stemler (2012), acquiring domain-specific 
knowledge is an important learning objective in higher education, but not the only 
important objective. They obtained broader dimensions of student performance by 
inspecting mission statements written by universities. Inspecting these mission 
statements, they found that many learning objectives are aimed at domain-general 
abilities that are not measured by GPA. Stemler (2012) stated that “Tests used for 
the purpose of college admission should be aligned with the stated objectives of 
the institutions they are intended to serve” (p. 14), advocating the use of broader 
admission criteria that are related to those objectives aimed at domain-general 
abilities. Although the authors mentioned above are, in general, skeptical about the 

usefulness of SAT or ACT scores for predicting outcomes that go beyond GPA, 
Kuncel and Hezlett (2010) discussed that cognitive tests do predict outcomes 
beyond academic performance, such as leadership effectiveness and creative 
performance. This does not imply, of course, that additional instruments could not 
improve predictions even further. Thus, an important reason for using broadened 
admission criteria is that the desired outcomes go beyond college GPA. These 
desired outcomes might vary across colleges and societies. 

9.3 Is Adapting Admission Criteria the Answer? 
Stemler (2012) and Schmitt (2012) identified an important discrepancy between 
the desired outcome measures of higher education, namely, domain-specific 
achievement and domain-general abilities, and the predictor used to select 
students: general scholastic achievement. However, what is important to realize is 
that there is a similar discrepancy between these desired outcomes and the way 
we operationalize these outcomes in practice, namely by GPA. As Stemler (2012, p. 
13) observed “Indeed, the skills that many institutions value so highly, such as the 
development of cultural competence, citizenship, and ethical reasoning, are only 
partly developed within the context of formal instruction.” Apparently, we are not 
teaching and assessing the desired outcomes in higher education programs. This is 
problematic, especially as GPA is not just an operationalization of achievement that 
we use for research purposes in validation studies. GPA is also used to make 
important decisions in educational practice, such as to determine whether 
students meet the requirements to graduate. Thus, graduation does not imply that 
an institution’s learning objectives were met. 

In our view, however, GPA does not necessarily measure domain-specific 
achievement, GPA measures mastery of the curriculum. When the curriculum and 
the assessment of mastering the curriculum align with the learning objectives, and 
thus contain important domain-general abilities, there is no discrepancy between 
outcome measurement and learning objectives. But that would imply that skills 
such as ethical reasoning and cultural competence should be taught and formally 
assessed in educational practice. We agree with Sternberg (2010, p. x) that 
“Students should be admitted in ways that reflect the way teaching is done, and 
teaching should also reflect these new admissions practices.” 

Perhaps solving the discrepancy between learning objectives and curricula is more 
of a priority than is solving the discrepancy between learning objectives and 
admission criteria, and the former should precede or at least accompany the 
introduction of broadened admission criteria. The development of teaching and 
assessment methods that could help aligning formal assessment and curricula with 
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the desired outcomes is currently making progress. It is beyond the scope of this 
article to provide a broad discussion of these assessments, but examples include 
problem-solving tasks used in the Programme for International Student 
Assessment (PISA) project to evaluate education systems worldwide (Organisation 
for Economic Co-operation and Development, 2014), and assessment of what are 
often referred to as “21st Century skills,” such as information literacy and critical 
thinking (e.g., Greiff, Martin, & Spinath, 2014; Griffin & Care, 2015). Examples of 
curriculum developments in this direction are provided in Cavagnaro and 
Fasihuddin (2016). 

9.4 Achievement-Based Admission and Adverse Impact 
An often-mentioned advantage of using broader admission criteria compared to 
traditional criteria based on educational achievement is lower adverse impact on 
women, certain ethnic groups, and students with low socioeconomic status. 
Adverse impact has been shown repeatedly through differences in SAT scores in 
the United States (e.g., Sackett, Schmitt, Ellingson, & Kabin, 2001) and through 
differences in secondary education level attainment in Europe (Organisation for 
Economic Co-operation and Development, 2012). A common response to these 
findings is to “blame the tests,” and supplement them with instruments that result 
in lower adverse impact, such as the ones studied by Schmitt (2012), Shultz and 
Zedeck (2012), and Sternberg et al. (2012). However, differences in test 
performance or differences in chances of admission are not necessarily signs of 
biased tests or criteria. A test is biased when there is differential prediction, 
meaning that the relationship between the test score and the criterion is different 
across groups (American Educational Research Association, American 
Psychological Association, & National Council on Measurement in Education, 
1999). Differences in scores are often not mainly caused by biases in these tests; 
they show valid differences in educational achievement (e.g., Sackett et al., 2001). 
Moreover, when differences in prediction are found, academic performance of 
minority students is often overpredicted by achievement tests (Kuncel & Hezlett, 
2010; Maxwell & Arvey, 1993). Adverse impact is a matter of what is referred to as 
consequential validity: the intended or unintended consequences of test use 
(Messick, 1989). In the context of broadening admission criteria, this is often 
referred to as selection system bias, which occurs when admission decisions are 
made by using some valid admission variables (e.g., SAT scores), but ignoring other 
valid variables (e.g., personality scores) that show less adverse impact (Keiser, 
Sackett, Kuncel, & Brothen, 2016). 

Several studies have shown that supplementing traditional cognitive admission 
test scores with broader admission criteria can yield modest improvement in 

student diversity. In their studies concerning the Rainbow Project and the 
Kaleidoscope Project, Sternberg and colleagues showed that broadening admission 
criteria with practical skills and creative skills could potentially increase both 
predictive validity and diversity (Sternberg et al., 2010; Sternberg et al., 2012; 
Sternberg & The Rainbow Project Collaborators, 2006). Schmitt et al. (2009) also 
showed that modest reductions of adverse impact were possible by using a 
composite of SAT/ACT scores, high school GPA, and noncognitive measures. Also, 
Sinha, Oswald, Imus, and Schmitt (2011) showed that when several admission 
criteria were weighted in line with the relative importance of different preferred 
outcomes (GPA and broader performance outcomes such as organizational 
citizenship) reductions in adverse impact could be realized. However, some 
scenarios presented in this study seem unrealistic because of the relatively low 
weights assigned to academic performance. 

Furthermore, it can be shown that adding measures with reduced adverse impact 
to existing admission procedures can yield only modest reductions in adverse 
impact (Sackett & Ellingson, 1997; Sackett et al., 2001). For example, assume that 
we have a test that shows adverse impact with a difference in standardized scores 
of d = 1.0 between a majority group and a minority group. Adding scores of a test 
that shows much less adverse impact—say, a difference of d = 0.2, and that 
correlates r = .20 with the original test—would yield d = .77 for the equally 
weighted composite score of the two measures. In addition, creating a composite 
score of a measure that shows lower adverse impact and an existing measure can 
even increase group differences in some cases. For example, when we have a test 
that shows adverse impact with d = 1.0 and we add a measure with d = 0.8, then d 
for the equally weighted composite score is larger than the original d = 1.0 unless 
the correlation between the two measures is larger than r = .70 (Sackett & 
Ellingson, 1997). So, adding scores on broader admission criteria that show 
smaller group differences to traditional, achievement-based test scores will have 
modest effects at best and can even have negative effects.  

Grofman and Merrill (2004) also illustrated the limited impact of alternative 
admission practices to student diversity. They discussed the most extreme 
admission practice that would still be viewed as reasonable from a meritocratic 
point of view: Lottery based admission with a minimum threshold on cognitive 
criteria (a minimum competence level needed to be successful). Based on SAT data, 
they showed that using a realistic minimum threshold of SAT scores and applying a 
lottery procedure to admit all applicants who scored above the threshold would 
yield minimal adverse impact reduction. As long as predictors and outcomes in 
college admission are to a large extent based on cognition or educational 
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the desired outcomes is currently making progress. It is beyond the scope of this 
article to provide a broad discussion of these assessments, but examples include 
problem-solving tasks used in the Programme for International Student 
Assessment (PISA) project to evaluate education systems worldwide (Organisation 
for Economic Co-operation and Development, 2014), and assessment of what are 
often referred to as “21st Century skills,” such as information literacy and critical 
thinking (e.g., Greiff, Martin, & Spinath, 2014; Griffin & Care, 2015). Examples of 
curriculum developments in this direction are provided in Cavagnaro and 
Fasihuddin (2016). 
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traditional criteria based on educational achievement is lower adverse impact on 
women, certain ethnic groups, and students with low socioeconomic status. 
Adverse impact has been shown repeatedly through differences in SAT scores in 
the United States (e.g., Sackett, Schmitt, Ellingson, & Kabin, 2001) and through 
differences in secondary education level attainment in Europe (Organisation for 
Economic Co-operation and Development, 2012). A common response to these 
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2010; Maxwell & Arvey, 1993). Adverse impact is a matter of what is referred to as 
consequential validity: the intended or unintended consequences of test use 
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student diversity. In their studies concerning the Rainbow Project and the 
Kaleidoscope Project, Sternberg and colleagues showed that broadening admission 
criteria with practical skills and creative skills could potentially increase both 
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showed that modest reductions of adverse impact were possible by using a 
composite of SAT/ACT scores, high school GPA, and noncognitive measures. Also, 
Sinha, Oswald, Imus, and Schmitt (2011) showed that when several admission 
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we have a test that shows adverse impact with a difference in standardized scores 
of d = 1.0 between a majority group and a minority group. Adding scores of a test 
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Grofman and Merrill (2004) also illustrated the limited impact of alternative 
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admission practice that would still be viewed as reasonable from a meritocratic 
point of view: Lottery based admission with a minimum threshold on cognitive 
criteria (a minimum competence level needed to be successful). Based on SAT data, 
they showed that using a realistic minimum threshold of SAT scores and applying a 
lottery procedure to admit all applicants who scored above the threshold would 
yield minimal adverse impact reduction. As long as predictors and outcomes in 
college admission are to a large extent based on cognition or educational 
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achievement and differences in educational opportunities exist, adverse impact 
cannot be solved by using additional broader admission criteria or outcomes alone 
(see also e.g., Drenth, 1995; Zwick, 2007). 

Thus, adopting broadened admission criteria that show smaller differences in 
scores between subgroups may lead to a modest increase in the acceptance of 
minority students, but it is, in our view, not a solution to the main problem and it 
may even disguise it. The main problem is that there are valid differences for some 
groups in society in the achievement of skills and knowledge that are considered 
relevant for success in higher education. Traditional admission tests merely make 
those differences visible. In addition, let us not forget that there are not only 
differences between groups in the performance on traditional predictors, but also 
in academic performance in college (e.g., Steele-Johnson & Leas, 2013). Even if 
different, broader admission methods and outcomes are used, the educational 
achievement differences will still exist, and lower educational achievement at 
enrollment will be related to lower academic performance in college, which is still 
at least one of the desired outcomes. As Lemann (1999) stated “You can’t 
undermine social rank by setting up an elaborate process of ranking” (p. 135). 

We are, of course, not opposed to reducing adverse impact by adopting valid 
alternative admission procedures. However, we argue that although it is important 
to use fair, unbiased tests, inequalities in access to higher education is a societal 
issue that cannot simply be solved by changes in admission testing. For example, 
the school-readiness gap between children of different ethnicities in the USA has 
decreased over the last decades. Suggested explanations are the increased 
availability to preschool programs and health insurance for children (Reardon & 
Portilla, 2016). When there are large differences in a society with respect to the 
available (educational) resources for different groups, inequality will exist (see 
Camara, 2009; Lemann, 1999; Zwick, 2012). Broadening admission criteria may 
have some effect, but it is in our view, not the answer. 

9.5 Empirical Support for Broadened Admission Criteria 
In discussing the empirical support for broadened admission we focus on several 
comprehensive studies that were based on data collected in many colleges of 
varying degrees of selectivity. These studies are illustrative for other similar 
studies in the literature, and it is beyond the scope of this article to discuss all 
studies about broadened admission. 

Shultz and Zedeck (2012) reported that scores on their newly developed broader 
noncognitive admission instruments for law school applicants—including a 

biodata scale and a behavioral SJT that asked respondents how they would act in a 
given situation—showed positive correlations with lawyering effectiveness factors 
(up to r = .25). However, these results were obtained in low-stakes conditions, by 
concurrent data collection, and by using alumni students. Schmitt (2012) 
developed a behavioral SJT and a biodata scale to predict broad student outcomes 
for undergraduate college students, and reported relationships between scores on 
the SJT and biodata scales and several self-rated broadened outcome measures 
(beyond GPA) collected four years later (up to r = .30). Using all 12 developed 
predictor scores yielded a large increase in explained variance of 20% to 24% over 
SAT, ACT, and high school GPA for predicting the self-rated broadened outcome 
measures (Schmitt et al., 2009). These predictors also showed small but significant 
incremental validity over high school GPA and SAT/ACT scores for predicting 
cumulative GPA (ΔR2 = .03). However, these instruments were, again, administered 
in low-stakes conditions among students. 

Another construct that is often suggested as an additional admission criterion is 
creativity. Some authors argue that creativity is an important cognitive ability that 
should be taken into account in admissions, and that it is not incorporated in 
traditional admission tests such as the SAT and the ACT (Kaufman, 2010; Pretz & 
Kaufman, 2015). Others found that ACT scores were related to creative 
accomplishments years later (e.g., Dollinger, 2011). Nevertheless, creativity is not a 
construct that is explicitly measured by traditional admission tests. Most authors 
advocating the use of creativity in admissions do not incorporate empirical 
relationships with relevant criterion scores. An exception can be found in 
Sternberg’s (Sternberg et al., 2012; Sternberg & The Rainbow Project 
Collaborators, 2006) Rainbow Project and Kaleidoscope Project (Sternberg et al., 
2010; Sternberg et al., 2012). The Rainbow Project was aimed at extending the 
measurement of cognitive achievement with practical skills and creative skills to 
improve predictions of academic success, and it yielded positive correlations (up 
to r = .27) with GPA and an increase in explained variance over high school GPA 
and SAT scores of 8.9% (Sternberg & The Rainbow Project Collaborators, 2006). 
These predictor scores were obtained in low-stakes conditions but did not rely on 
self-reports. The Kaleidoscope Project (Sternberg et al., 2010; Sternberg et al., 
2012) was based on an extension of the theory of successful intelligence that was 
the basis for the Rainbow Project. The predictors developed in the Kaleidoscope 
Project were based on the wisdom, intelligence, creativity, synthesized (WICS) 
model of leadership and aimed to measure skills and attitudes related to wisdom, 
creativity, analytical intelligence, and practical intelligence. Academic performance 
in terms of GPA was not significantly different between students with high or low 
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Thus, adopting broadened admission criteria that show smaller differences in 
scores between subgroups may lead to a modest increase in the acceptance of 
minority students, but it is, in our view, not a solution to the main problem and it 
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those differences visible. In addition, let us not forget that there are not only 
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at least one of the desired outcomes. As Lemann (1999) stated “You can’t 
undermine social rank by setting up an elaborate process of ranking” (p. 135). 

We are, of course, not opposed to reducing adverse impact by adopting valid 
alternative admission procedures. However, we argue that although it is important 
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issue that cannot simply be solved by changes in admission testing. For example, 
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decreased over the last decades. Suggested explanations are the increased 
availability to preschool programs and health insurance for children (Reardon & 
Portilla, 2016). When there are large differences in a society with respect to the 
available (educational) resources for different groups, inequality will exist (see 
Camara, 2009; Lemann, 1999; Zwick, 2012). Broadening admission criteria may 
have some effect, but it is in our view, not the answer. 

9.5 Empirical Support for Broadened Admission Criteria 
In discussing the empirical support for broadened admission we focus on several 
comprehensive studies that were based on data collected in many colleges of 
varying degrees of selectivity. These studies are illustrative for other similar 
studies in the literature, and it is beyond the scope of this article to discuss all 
studies about broadened admission. 

Shultz and Zedeck (2012) reported that scores on their newly developed broader 
noncognitive admission instruments for law school applicants—including a 

biodata scale and a behavioral SJT that asked respondents how they would act in a 
given situation—showed positive correlations with lawyering effectiveness factors 
(up to r = .25). However, these results were obtained in low-stakes conditions, by 
concurrent data collection, and by using alumni students. Schmitt (2012) 
developed a behavioral SJT and a biodata scale to predict broad student outcomes 
for undergraduate college students, and reported relationships between scores on 
the SJT and biodata scales and several self-rated broadened outcome measures 
(beyond GPA) collected four years later (up to r = .30). Using all 12 developed 
predictor scores yielded a large increase in explained variance of 20% to 24% over 
SAT, ACT, and high school GPA for predicting the self-rated broadened outcome 
measures (Schmitt et al., 2009). These predictors also showed small but significant 
incremental validity over high school GPA and SAT/ACT scores for predicting 
cumulative GPA (ΔR2 = .03). However, these instruments were, again, administered 
in low-stakes conditions among students. 

Another construct that is often suggested as an additional admission criterion is 
creativity. Some authors argue that creativity is an important cognitive ability that 
should be taken into account in admissions, and that it is not incorporated in 
traditional admission tests such as the SAT and the ACT (Kaufman, 2010; Pretz & 
Kaufman, 2015). Others found that ACT scores were related to creative 
accomplishments years later (e.g., Dollinger, 2011). Nevertheless, creativity is not a 
construct that is explicitly measured by traditional admission tests. Most authors 
advocating the use of creativity in admissions do not incorporate empirical 
relationships with relevant criterion scores. An exception can be found in 
Sternberg’s (Sternberg et al., 2012; Sternberg & The Rainbow Project 
Collaborators, 2006) Rainbow Project and Kaleidoscope Project (Sternberg et al., 
2010; Sternberg et al., 2012). The Rainbow Project was aimed at extending the 
measurement of cognitive achievement with practical skills and creative skills to 
improve predictions of academic success, and it yielded positive correlations (up 
to r = .27) with GPA and an increase in explained variance over high school GPA 
and SAT scores of 8.9% (Sternberg & The Rainbow Project Collaborators, 2006). 
These predictor scores were obtained in low-stakes conditions but did not rely on 
self-reports. The Kaleidoscope Project (Sternberg et al., 2010; Sternberg et al., 
2012) was based on an extension of the theory of successful intelligence that was 
the basis for the Rainbow Project. The predictors developed in the Kaleidoscope 
Project were based on the wisdom, intelligence, creativity, synthesized (WICS) 
model of leadership and aimed to measure skills and attitudes related to wisdom, 
creativity, analytical intelligence, and practical intelligence. Academic performance 
in terms of GPA was not significantly different between students with high or low 
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Kaleidoscope ratings, but there were significant differences in self-reported 
extracurricular activities and satisfaction about interactions with other students 
(Sternberg et al., 2010). In contrast to other studies, these predictor scores were 
obtained with real college applicants in high-stakes conditions. 

Thus, with Sternberg et al.’s (2010, 2012) work in the Kaleidoscope Project as one 
of few exceptions, most of the studies mentioned above were not representative of 
actual high-stakes admission procedures, and neither were many similar studies 
that found encouraging results (e.g., Chamorro-Premuzic & Furnham, 2003; Kappe 
& van der Flier, 2012; Prevatt et al., 2011; Wagerman & Funder, 2007; Weigold, 
Weigold, Kim, Drakeford, & Dykema, 2016; Wolfe & Johnson, 1995; Young, 2007). 
The studies by Schmitt (Schmitt et al., 2009; Schmitt, 2012) and Shultz and Zedeck 
(2012) did show predictive validity of broadened admission instruments. 
However, many of those broadened admission instruments relied on self-report, 
and applicants may behave differently when filling out such self-reports in a low-
stakes context. Thus, it is questionable whether the results obtained in these 
studies can be generalized to high-stakes contexts. 

An important lesson can be learned from a similar debate in the context of 
personnel selection. In two papers, Morgeson et al. (2007a; 2007b) discussed the 
usefulness of self-report personality testing in personnel selection:  

Our fundamental purpose in writing these articles is to provide a sobering 
reminder about the low validities and other problems in using self-report 
personality tests for personnel selection. Due partly to the potential for 
lowered adverse impact and (as yet unrealized) increased criterion 
variance explained, there seems to be a blind enthusiasm in the field for 
the last 15 years that ignores the basic data. (p. 1046) 

In our opinion, there is no reason to evaluate the situation in educational selection 
differently. As discussed above, the only approach that showed promising results 
that potentially could hold in actual selection contexts is the work by Sternberg 
and colleagues (Sternberg et al., 2010; Sternberg et al., 2012; Sternberg & The 
Rainbow Project Collaborators, 2006). Future studies should replicate these 
results, because as Sternberg discussed, these studies were conducted in field 
settings with many methodological restrictions such as missing data, sample size, 
measurement problems, and low reliability. Also, the empirical and theoretical 
basis of these projects has been extensively criticized (Brody, 2003; Gottfredson, 
2003a, 2003b; McDaniel & Whetzel, 2005; Sternberg, 2003). 

9.6 Self-Reports in High-Stakes Assessment 
Many studies discuss the use of self-report measures for admission purposes (e.g., 
Chamorro-Premuzic & Furnham, 2003; Kappe & van der Flier, 2012; Prevatt et al., 
2011; Schmitt, 2012; Shultz & Zedeck, 2012; Wagerman & Funder, 2007; Weigold 
et al., 2016; Wolfe & Johnson, 1995; Young, 2007). Noncognitive constructs such as 
personality traits, attitudes, and motivation are especially difficult to measure 
through other methods. As noted by Kyllonen, Walters, and Kaufman (2005), the 
lack of studies of broadened admission criteria applied in actual high-stakes 
contexts is most likely due to the fact that most of these criteria are measured 
through self-reports and are susceptible to respondents faking behavior. Ones, 
Dilchert, Viswesvaran, and Judge (2007) argued that faking, though possible, is not 
very problematic. First, they argued that in many studies that found faking effects, 
respondents were instructed to fake, which may only show a worst-case scenario. 
This is true, but there are other studies that showed that actual applicants in high-
stakes settings do fake both in personnel selection (Birkeland, Manson, Kisamore, 
Brannick, & Smith, 2006; Rosse, Stecher, Miller, & Levin, 1998) and in educational 
selection (Griffin & Wilson, 2012). 

A second, frequently cited argument was that even when faking occurs, it does not 
affect validity. However, based on the existing literature, this conclusion is 
questionable because most studies used suboptimal designs. Some studies found 
no attenuating effect of faking on validity (e.g., Barrick & Mount, 1996; Ones, 
Viswesvaran, & Reiss, 1996), whereas others did find attenuating effects (e.g., 
O’Neill, Goffin, & Gellatly, 2010; Peterson, Griffith, Isaacson, O’Connell, & Mangos, 
2011; Topping & O’Gorman, 1997). What is interesting is, however, that most 
studies that did not find attenuating effects studied the influence of faking by 
correcting scores for scores on a social disability (SD) scale. Recent studies have 
shown that SD scales do not detect faking very well (Griffith & Peterson, 2008; 
Peterson et al., 2011). Studies that did find attenuating effects mostly adopted 
instructed faking designs (e.g., Peeters & Lievens, 2005), and these studies may not 
be very representative of faking behavior of actual applicants. An exception is the 
study by Peterson et al. (2011), who used a repeated measures design with actual 
applicants who were not instructed to fake and with relevant criterion data. They 
found that conscientiousness had no predictive validity for counterproductive 
work behavior when measured in an applicant context, whereas it showed a 
moderate correlation with counterproductive behavior when measured in a low-
stakes context several weeks later. They also found that the amount of faking 
showed a moderate positive relationship to counterproductive work behaviors. In 
a recent study, Niessen, Meijer, and Tendeiro (2017b) showed similar results using 
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Kaleidoscope ratings, but there were significant differences in self-reported 
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(Sternberg et al., 2010). In contrast to other studies, these predictor scores were 
obtained with real college applicants in high-stakes conditions. 

Thus, with Sternberg et al.’s (2010, 2012) work in the Kaleidoscope Project as one 
of few exceptions, most of the studies mentioned above were not representative of 
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& van der Flier, 2012; Prevatt et al., 2011; Wagerman & Funder, 2007; Weigold, 
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The studies by Schmitt (Schmitt et al., 2009; Schmitt, 2012) and Shultz and Zedeck 
(2012) did show predictive validity of broadened admission instruments. 
However, many of those broadened admission instruments relied on self-report, 
and applicants may behave differently when filling out such self-reports in a low-
stakes context. Thus, it is questionable whether the results obtained in these 
studies can be generalized to high-stakes contexts. 

An important lesson can be learned from a similar debate in the context of 
personnel selection. In two papers, Morgeson et al. (2007a; 2007b) discussed the 
usefulness of self-report personality testing in personnel selection:  

Our fundamental purpose in writing these articles is to provide a sobering 
reminder about the low validities and other problems in using self-report 
personality tests for personnel selection. Due partly to the potential for 
lowered adverse impact and (as yet unrealized) increased criterion 
variance explained, there seems to be a blind enthusiasm in the field for 
the last 15 years that ignores the basic data. (p. 1046) 

In our opinion, there is no reason to evaluate the situation in educational selection 
differently. As discussed above, the only approach that showed promising results 
that potentially could hold in actual selection contexts is the work by Sternberg 
and colleagues (Sternberg et al., 2010; Sternberg et al., 2012; Sternberg & The 
Rainbow Project Collaborators, 2006). Future studies should replicate these 
results, because as Sternberg discussed, these studies were conducted in field 
settings with many methodological restrictions such as missing data, sample size, 
measurement problems, and low reliability. Also, the empirical and theoretical 
basis of these projects has been extensively criticized (Brody, 2003; Gottfredson, 
2003a, 2003b; McDaniel & Whetzel, 2005; Sternberg, 2003). 

9.6 Self-Reports in High-Stakes Assessment 
Many studies discuss the use of self-report measures for admission purposes (e.g., 
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personality traits, attitudes, and motivation are especially difficult to measure 
through other methods. As noted by Kyllonen, Walters, and Kaufman (2005), the 
lack of studies of broadened admission criteria applied in actual high-stakes 
contexts is most likely due to the fact that most of these criteria are measured 
through self-reports and are susceptible to respondents faking behavior. Ones, 
Dilchert, Viswesvaran, and Judge (2007) argued that faking, though possible, is not 
very problematic. First, they argued that in many studies that found faking effects, 
respondents were instructed to fake, which may only show a worst-case scenario. 
This is true, but there are other studies that showed that actual applicants in high-
stakes settings do fake both in personnel selection (Birkeland, Manson, Kisamore, 
Brannick, & Smith, 2006; Rosse, Stecher, Miller, & Levin, 1998) and in educational 
selection (Griffin & Wilson, 2012). 

A second, frequently cited argument was that even when faking occurs, it does not 
affect validity. However, based on the existing literature, this conclusion is 
questionable because most studies used suboptimal designs. Some studies found 
no attenuating effect of faking on validity (e.g., Barrick & Mount, 1996; Ones, 
Viswesvaran, & Reiss, 1996), whereas others did find attenuating effects (e.g., 
O’Neill, Goffin, & Gellatly, 2010; Peterson, Griffith, Isaacson, O’Connell, & Mangos, 
2011; Topping & O’Gorman, 1997). What is interesting is, however, that most 
studies that did not find attenuating effects studied the influence of faking by 
correcting scores for scores on a social disability (SD) scale. Recent studies have 
shown that SD scales do not detect faking very well (Griffith & Peterson, 2008; 
Peterson et al., 2011). Studies that did find attenuating effects mostly adopted 
instructed faking designs (e.g., Peeters & Lievens, 2005), and these studies may not 
be very representative of faking behavior of actual applicants. An exception is the 
study by Peterson et al. (2011), who used a repeated measures design with actual 
applicants who were not instructed to fake and with relevant criterion data. They 
found that conscientiousness had no predictive validity for counterproductive 
work behavior when measured in an applicant context, whereas it showed a 
moderate correlation with counterproductive behavior when measured in a low-
stakes context several weeks later. They also found that the amount of faking 
showed a moderate positive relationship to counterproductive work behaviors. In 
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the same design in an educational context: predictive validity and incremental 
validity of several self-reported noncognitive constructs for academic performance 
were strongly attenuated when applicants provided responses in an admission 
context. Thus, a tentative conclusion based on the results of studies that are most 
representative for actual admission contexts is that faking may pose a serious 
threat to the predictive validity of self-report instruments. However, more studies 
situated in actual high-stakes contexts are needed. Furthermore, faking is not only 
a concern with respect to attenuated validity, but also to perceived fairness by 
stakeholders. In general, instruments that are perceived as more susceptible to 
faking behavior are also perceived as less favorable (Gilliland, 1995; Niessen, 
Meijer, & Tendeiro, 2017a; Schreurs, Derous, Proost, Notelaers, & De Witte, 2008). 

There has been an extensive effort to overcome the faking problem in self-reports 
in selection contexts. For example, warnings to test takers that responses would be 
checked for signs of faking reduced faking behavior (Dwight & Donovan, 2003). 
However, warnings may also increase test-taking anxiety and affect applicants’ 
perceptions (Burns, Fillipowski, Morris, & Shoda, 2015). Also, one can never be 
sure which applicants do or do not cheat and, as a result, admission officers may 
reward those who ignore these warnings. It has also been suggested to use other-
ratings instead of self-reports (e.g., Ziegler, Danay, Schölmerich, & Bühner, 2010), 
but they tend to show many of the same difficulties as self-reports (Brown, 2016). 
Also, as discussed above, correcting scores using an SD scale is not very effective 
(Griffith & Peterson, 2008). 

One of the most promising methods to diminish the faking problem is the use of 
the forced-choice (FC) format when answering self-report questions (for other 
methods, see Rothstein & Goffin, 2006; Wetzel, Böhnke, & Brown, 2016). Some 
studies showed that FC formats reduced the effects of faking on test scores (e.g., 
Hirsh & Peterson, 2008), but other studies showed mixed or no effects (e.g., 
Heggestad, Morrison, Reeve, & McCloy, 2006; O’Neill et al., 2017). Indeed, the use 
of FC formats may have the potential to reduce the faking problem, but as Brown 
(2016) recently discussed, FC techniques are not likely to solve this problem; 
Prevention methods for response distortions only tend to work well for 
unmotivated distortions, such as the halo-effect or acquiescence. Furthermore, 
scores on FC personality scales were found to be related to cognitive ability when 
participants were instructed to answer these items as if they were applicants 
(Christiansen, Burns, & Montgomery, 2005; Vasilopoulos, Cucina, Dyomina, 
Morewitz, & Reilly, 2006). Vasilopoulos et al. (2006) found that for FC instruments, 
the ease of faking depended on cognitive ability, and that FC instruments were 
equally susceptible to faking behavior as Likert-format instruments for 

respondents with high cognitive ability. The cognitive loading of FC scores in 
applicant conditions can even lead to increases in predictive validity compared to 
low-stakes conditions (Christiansen et al., 2005). However, this will likely lead to 
reduced incremental validity over cognitive predictors. In addition, the cognitive 
loading of such noncognitive measures could lead to a reduction of positive effects 
on adverse impact as well (Vasilopoulos et al., 2006). 

Perhaps the most comprehensive FC project to date was the development of a 
noncognitive, computer-adaptive FC instrument for high-stakes assessment in the 
military (Stark et al., 2014). Stark et al. (2014) studied the effect of faking by 
comparing the scores of respondents who completed the instruments in an 
applicant context for research purposes, and applicants for whom the scores were 
actually part of the hiring decision. They found very small differences in scores 
between both groups. However, administering an instrument for research 
purposes to respondents who are in a high-stakes assessment procedure may not 
serve as a good proxy for low-stakes assessment, and faking may still have 
occurred, as was found in other studies with similar designs in educational 
selection (e.g., Griffin & Wilson, 2012). As far as we know, results showing the 
strength of the relationship between these FC-instruments and performance have 
not yet been published. In addition, developing FC instruments is complicated, so 
in practice, the vast majority of noncognitive assessment is currently through 
Likert scales. Using FC instruments may contribute to reducing the impact of 
faking in the future, but more research is needed before such a conclusion can be 
drawn. 

Another possible solution is to use SJTs with knowledge instructions—that is, to 
present situations and then ask “How should one act?” instead of asking “How 
would you act”? Such an approach would indeed tackle the faking problem if we 
assume that knowledge cannot be faked. However, as shown by McDaniel, 
Hartman, Whetzel, and Grubb (2007), SJTs with knowledge instructions are more 
strongly related to cognitive ability than SJTs with behavioral instructions and 
therefore may have lower incremental validity over cognition-based predictors as 
well. Furthermore, a study by Nguyen, Biderman, and McDaniel (2005) showed 
mixed results about faking when using knowledge-based SJTs. 

9.7 A Different Approach: Signs and Samples 
In several European countries, there is an increasing interest in the selection and 
matching of students in higher education, partially due to changing legislation and 
increasing internationalization (Becker & Kolster, 2012). For example, in the 
Netherlands, open admissions and lottery admissions have been replaced by 
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selective admission and consultative matching procedures meant to advise on 
student-program fit. So, the question of how to select or match students becomes 
increasingly relevant. In Europe, students usually apply to a specific program (e.g., 
psychology, medicine, or law) instead of to a college. An approach that has seen an 
increasing interest is to refrain from the classical high school grades (often for 
reasons of lack of comparability across high schools and across countries) and to 
concentrate on what applicants should be able to do in their future study programs 
within a specific domain of interest. 

In predicting human performance, we traditionally use signs as predictors. Signs 
are distinguishable constructs, traits, or skills, such as cognitive abilities and 
personality traits. An ongoing debate is which signs to use: signs of aptitude, 
ability, or achievement (e.g., Stemler, 2012). An alternative approach that 
originated from the personnel selection literature is using samples instead of signs 
to predict future behavior (Wernimont & Campbell, 1968). This approach is based 
on the idea that each person’s ability to succeed depends on many combinations of 
strengths and weaknesses, and as Sternberg and The Rainbow Project 
Collaborators (2006) noted, people can achieve success within the same field in 
many different ways. When signs are specified to predict performance or behavior, 
a fixed set of abilities and skills are chosen that are assumed equally important for 
all. When adopting a samples approach, we do not need to make such 
specifications and we do not measure one or several defined constructs separately 
(van der Flier, 1992). Instead, a sample of representative behavior or performance 
is taken and used as a predictor of future performance or behavior. The idea is that 
the more the predictor and criterion are alike, the higher the predictive validity 
will be (Asher & Sciarrino, 1974). Sackett, Walmsley, Koch, Beatty, and Kuncel 
(2016) recently showed a positive relationship between content similarity and 
predictive validity in an educational context; content-matched predictors and 
criteria increases predictive validity. So predictors can be defined as theoretically 
relevant constructs (signs) or as representative samples of relevant performance 
or behavior (samples). 

The samples approach is often applied in personnel selection settings in the form 
of work sample tests. Work sample tests have shown high predictive validity of job 
performance (Schmidt & Hunter, 1998), low adverse impact (Schmitt, Clause, & 
Pulakos, 1996), and high face validity (Anderson, Salgado, & Hülsheger, 2010). The 
samples approach is also gaining ground in educational selection in Europe (de 
Visser et al., 2017; Lievens & Coetsier, 2002; Meijer & Niessen, 2015; Niessen, 
Meijer, & Tendeiro, 2016; Visser, van der Maas, Engels-Freeke, & Vorst, 2012). 

In our research program, we applied this samples approach in an educational 
context, in the form of curriculum-sampling tests—that is, tests that mimic the 
educational program. The aim was to predict academic performance within a 
specific discipline. Visser et al. (2012) used this approach inspired by the 
observation that the first grade obtained in the educational program is often an 
excellent predictor of performance in the rest of the program, as confirmed by 
Niessen et al. (2016). For a curriculum-sampling test, applicants receive 
introductory domain-specific study material that they have to study independently 
at home. After they have studied the material, they take an exam at the university, 
just like they do when they are students. This form of curriculum sampling was 
chosen because it represented study behavior for most undergraduate courses in 
the programs; curriculum-sampling tests should be designed in concordance with 
an analysis of the curriculum of an educational program. Visser et al. (2012) and de 
Visser et al. (2017) found that students who were selected based on a curriculum-
sampling test performed significantly better than did students who were originally 
rejected but were later admitted through a lottery, even when controlling for high 
school GPA. Lievens and Coetsier (2002) found small predictive validity for two 
curriculum-sampling tests administered in an admission procedure for medical 
undergraduate applicants. However, these tests both had low reliability. Niessen et 
al. (2016) found high predictive validity for first year GPA of a curriculum-
sampling test administered in an admission procedure for psychology 
undergraduate applicants, a moderate relationship with dropout, and a 
relationship between curriculum-sampling test scores and voluntary enrollment 
decisions, indicating that a self-selection effect may also be present. In addition, the 
curriculum-sampling test predicted first year GPA equally well as high school GPA 
and it was the best predictor for performance in theoretical courses and statistics 
courses in comparison with English reading comprehension and mathematical 
skills (Niessen et al., 2016). In this case, the sampled behavior that was highly 
representative for the educational program it was designed for (i.e., students 
should independently study literature and complete an exam about the material). 
It is interesting to note that the curriculum-sampling test was perceived as a fair 
selection instrument by applicants and was rated to be significantly more desirable 
than general cognitive ability tests, biodata scales, and high school grades, amongst 
others (Niessen et al., 2017a). The studies mentioned above were conducted in 
high-stakes contexts. 

The efficacy of the samples approach may be explained through the multifaceted 
nature of the predictor (Callinan & Robertson, 2000). Academic achievement - 
whether it is measured through GPA, progress, retention, or something else - is 
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the more the predictor and criterion are alike, the higher the predictive validity 
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(2016) recently showed a positive relationship between content similarity and 
predictive validity in an educational context; content-matched predictors and 
criteria increases predictive validity. So predictors can be defined as theoretically 
relevant constructs (signs) or as representative samples of relevant performance 
or behavior (samples). 

The samples approach is often applied in personnel selection settings in the form 
of work sample tests. Work sample tests have shown high predictive validity of job 
performance (Schmidt & Hunter, 1998), low adverse impact (Schmitt, Clause, & 
Pulakos, 1996), and high face validity (Anderson, Salgado, & Hülsheger, 2010). The 
samples approach is also gaining ground in educational selection in Europe (de 
Visser et al., 2017; Lievens & Coetsier, 2002; Meijer & Niessen, 2015; Niessen, 
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educational program. The aim was to predict academic performance within a 
specific discipline. Visser et al. (2012) used this approach inspired by the 
observation that the first grade obtained in the educational program is often an 
excellent predictor of performance in the rest of the program, as confirmed by 
Niessen et al. (2016). For a curriculum-sampling test, applicants receive 
introductory domain-specific study material that they have to study independently 
at home. After they have studied the material, they take an exam at the university, 
just like they do when they are students. This form of curriculum sampling was 
chosen because it represented study behavior for most undergraduate courses in 
the programs; curriculum-sampling tests should be designed in concordance with 
an analysis of the curriculum of an educational program. Visser et al. (2012) and de 
Visser et al. (2017) found that students who were selected based on a curriculum-
sampling test performed significantly better than did students who were originally 
rejected but were later admitted through a lottery, even when controlling for high 
school GPA. Lievens and Coetsier (2002) found small predictive validity for two 
curriculum-sampling tests administered in an admission procedure for medical 
undergraduate applicants. However, these tests both had low reliability. Niessen et 
al. (2016) found high predictive validity for first year GPA of a curriculum-
sampling test administered in an admission procedure for psychology 
undergraduate applicants, a moderate relationship with dropout, and a 
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decisions, indicating that a self-selection effect may also be present. In addition, the 
curriculum-sampling test predicted first year GPA equally well as high school GPA 
and it was the best predictor for performance in theoretical courses and statistics 
courses in comparison with English reading comprehension and mathematical 
skills (Niessen et al., 2016). In this case, the sampled behavior that was highly 
representative for the educational program it was designed for (i.e., students 
should independently study literature and complete an exam about the material). 
It is interesting to note that the curriculum-sampling test was perceived as a fair 
selection instrument by applicants and was rated to be significantly more desirable 
than general cognitive ability tests, biodata scales, and high school grades, amongst 
others (Niessen et al., 2017a). The studies mentioned above were conducted in 
high-stakes contexts. 
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determined by many factors, such as intelligence, personality, motivation, effort, 
goal setting, and so on. As Sternberg and The Rainbow Project Collaborators 
(2006) discussed, these factors may contribute to academic performance in a 
different way across students. Some students perform well because they have a 
high cognitive ability, others may be successful because they are diligent (e.g., 
Moutafi, Furnham, & Paltiel, 2004). So, academic performance is a multifaceted 
criterion, and successful predictors should therefore also be multifaceted. Sample-
based tests scores align with this aim and are hypothesized to be a mixture of 
cognitive ability, motivation, time spent studying, and tactic knowledge (Callinan & 
Robertson, 2000). Note that this approach may also be used when the desired 
outcome is something other than GPA, such as leadership performance or active 
citizenship. However, then it should be clear how such skills are defined and can be 
assessed formally, both within educational programs and in admission procedures. 
An example is the use of multiple mini-interviews (MMI) in admission to medical 
school (Reiter, Eva, Rosenfeld, & Norman, 2007), in which applicants discuss their 
reactions to realistic problems they could encounter as a medical professional. 
Prediction of athletic performance in the American National Football League is 
another example where a sample-based approach was applied successfully (Lyons, 
Hoffman, Michel, & Williams, 2011). 

Although the samples approach showed some good results when applicants 
applied to a specific educational program or discipline rather than to a college, it 
may also be used to select students to graduate programs in the United States, such 
as medicine and law. For admission to USA undergraduate programs, specificity is 
more difficult to realize. Achievement-based approaches such as the Advanced 
Placement (AP) program or the International Baccalaureate program could serve 
as good alternatives to high school GPAs, which are often difficult to compare. AP 
exams are better predictors for performance in courses that match the discipline of 
the AP exam, but they predict performance in other courses as well (Sackett et al., 
2016). A potential drawback may be that test preparation can lead to advantages 
for certain privileged groups, as would be the case with other cognitive or 
noncognitive instruments. To minimize this effect, some colleges have started to 
offer preparation courses that are accessible to all applicants free of charge and 
have had positive results, although differences in using this service were still found 
between applicants of different backgrounds (Stemig, Sackett, & Lievens, 2015). In 
addition, an often mentioned drawback of using samples in personnel selection is 
that they are expensive to develop and administer. This may be the case, but it 
strongly depends on the design of the test. Developing and administering MMIs is 
time consuming, while the development and administration of the curriculum-

sampling test at our university was comparable to that of an exam in 
undergraduate courses. Thus, we think that the samples approach deserves further 
attention, development, and research in the context of higher education, without 
claiming that this is the answer to every problem in selective admission. 

Finally, a question that often arises about this approach is what is exactly being 
measured by sample-based test in terms of specific traits and skills. Note that this 
question presumes that we should explain what is measured in terms of 
constructs, whereas a samples approach assumes that we sample behavior without 
referring directly to signs. Although we certainly do not deny the usefulness of 
signs and constructs in many contexts, ultimately we want to predict behavior or 
performance. If we can predict behavior directly, without the use of indirect 
measures, we do not think it is necessary to explain this behavior in terms of signs 
and constructs. This perspective was also articulated by Baumeister, Vohs, and 
Funder (2007), who called for more studies that report on behavior instead of self-
reports in psychological science. 

9.8 Some Final Remarks 
Irrespective of the method used to predict behavior or performance, there is the 
more fundamental question of the predictability of the desired outcomes in 
general, especially when there are complex criteria that are difficult to 
operationalize and are further away in time. What we often read is that a criterion 
measure like first year GPA is not the criterion measure we should ultimately be 
able to predict and that we should strive to use more relevant criteria, like job 
success, good citizenship, or even success in life (e.g., Sternberg, 2010). We agree 
that this is a worthy aim. However, we should also realize that we are aiming to 
predict complex behavior, many years in the future, in samples of young, 
developing people. Predicting whether someone will be, for example, an active 
citizen, a good leader, or a good lawyer is dependent on (a) what defines an active 
citizen, a good leader, or a good lawyer and (b) a large number of variables that 
affect those outcomes, not to mention the role of chance. In his influential article, 
Dawes (1979) replied to a critic who stated that his predictor only explained 16% 
of the criterion measure: 

The fascinating part of this argument is the implicit assumption that that 
other 84% of the variance is predictable and that we can somehow predict 
it. Now what are we dealing with? We are dealing with personality and 
intellectual characteristics of [uniformly bright] people who are about 20 
years old. . . . Why are we so convinced that this prediction can be made at 
all? Surely, it is not necessary to read Ecclesiastes every night to 
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another example where a sample-based approach was applied successfully (Lyons, 
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exams are better predictors for performance in courses that match the discipline of 
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2016). A potential drawback may be that test preparation can lead to advantages 
for certain privileged groups, as would be the case with other cognitive or 
noncognitive instruments. To minimize this effect, some colleges have started to 
offer preparation courses that are accessible to all applicants free of charge and 
have had positive results, although differences in using this service were still found 
between applicants of different backgrounds (Stemig, Sackett, & Lievens, 2015). In 
addition, an often mentioned drawback of using samples in personnel selection is 
that they are expensive to develop and administer. This may be the case, but it 
strongly depends on the design of the test. Developing and administering MMIs is 
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Finally, a question that often arises about this approach is what is exactly being 
measured by sample-based test in terms of specific traits and skills. Note that this 
question presumes that we should explain what is measured in terms of 
constructs, whereas a samples approach assumes that we sample behavior without 
referring directly to signs. Although we certainly do not deny the usefulness of 
signs and constructs in many contexts, ultimately we want to predict behavior or 
performance. If we can predict behavior directly, without the use of indirect 
measures, we do not think it is necessary to explain this behavior in terms of signs 
and constructs. This perspective was also articulated by Baumeister, Vohs, and 
Funder (2007), who called for more studies that report on behavior instead of self-
reports in psychological science. 

9.8 Some Final Remarks 
Irrespective of the method used to predict behavior or performance, there is the 
more fundamental question of the predictability of the desired outcomes in 
general, especially when there are complex criteria that are difficult to 
operationalize and are further away in time. What we often read is that a criterion 
measure like first year GPA is not the criterion measure we should ultimately be 
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intellectual characteristics of [uniformly bright] people who are about 20 
years old. . . . Why are we so convinced that this prediction can be made at 
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understand the role of chance. . . . Moreover, there are clearly positive 
feedback effects in professional development that exaggerate threshold 
phenomena. For example, once people are considered sufficiently 
“outstanding” that they are invited to outstanding institutions, they have 
outstanding colleagues with whom to interact—and excellence is 
exacerbated. This same problem occurs for those who do not quite reach 
such a threshold level. Not only do all these factors mitigate against 
successful long-range prediction, but studies of the success of such 
prediction are necessarily limited to those accepted, with the incumbent 
problems of restriction of range and a negative covariance structure 
between predictors. (p. 580) 

So we should always keep in mind that when we set our goals so high (for example, 
predicting later job success), the results may be disappointing because future 
behavior is simply difficult to predict. Dawes’s view also reminds us that we, as 
psychologists, should be humble when it comes to prediction of behavior. We 
should always keep in mind that we, as far as practically feasible, should organize 
an educational system in which young people who show talent or ambition can 
develop themselves regardless of our predictions, as our predictions are far from 
perfect. 

We would like to finish by noting that the aims to improve predictions of academic 
performance and outcomes broader than GPA are important, as is the aim of 
colleges to contribute to the development of those broader skills. However, the 
challenges to reach these aims should not be underestimated. Broadened 
admission criteria have, so far, shown modestly positive results in mostly low-
stakes contexts. Given the additional difficulties such as faking and coaching in 
high-stakes assessment, we are not optimistic about the results concerning 
predictive validity, incremental validity, and adverse impact of broadened 
admission criteria in actual operational admission procedures. Future research 
should focus on these issues and should be more tailored to operational settings. 
Irrespective of the objectives we formulate for higher education, whether that is 
academic excellence, active citizenship, or leadership, we should think of education 
less in terms of a selection-oriented system and more in terms of an opportunity-
oriented system (see Lemann, 1999, p. 351). Finally, approaches used in different 
countries should be explored to see what they can contribute to improving the 
prediction of relevant outcomes. Sharing of results based on research and practice 
should be encouraged and published in journals, too often research results are 
only reported in unpublished reports. 

  The following commentary was published as: Stemler, S. E. (2017). College 
admissions, the MIA model, and MOOCs: Commentary on Niessen and Meijer 
(2017). Perspectives on Psychological Science, 12, 449-451. 
doi:10.1177/174569161769087 

College Admissions, the MIA Model, and MOOCs: Commentary on Niessen 
and Meijer (2017) 

By Steven E. Stemler 

Suppose you have been put in charge of admissions at a newly developed 
institution of higher education. There is a tremendous buzz about your new 
school, and it seems as though everyone in the world wants to attend. 
Unfortunately, you only have physical space for a few thousand students. 
How would you decide whom to admit? What criteria would you use and 
why?  

If you take this thought experiment seriously, then you will soon find 
yourself reflecting on many of the same issues raised by Niessen and Meijer 
(2017, this issue) in their intriguing article. The question of who gets access 
to scarce resources and why is a question that reflects our deepest values 
and priorities. It is also an issue that impacts millions of students around the 
world each year. Thus, critical reflection on the college admissions process 
can only help to strengthen discussions around this topic. Toward that end, I 
will comment briefly on the major strengths and weaknesses of their article 
and make a suggestion for one way readers might frame their thinking on 
these matters.  

I will start with my suggestion. Niessen and Meijer cover a wide range of 
topics including, but not limited to, (a) admissions criteria, (b) predicted 
outcomes, (c) self-report measurement, and (d) adverse impact. However, 
this all takes place in the absence of a guiding theoretical framework. As 
such, the topics covered drift between big-picture strategic planning and 
psychometric minutia. The article would be better served if it adhered to a 
broader theoretical framework for systematically evaluating these issues. 
One possible framework, proposed by me and my collaborator Damian 
Bebell, asserts that mission, implementation, and assessment at an 
institution should be congruent (the MIA model). I will frame my critique of 
their article using this model. 

As Sternberg (2016) has pointed out, there are several different models in 
American higher education, each with their own primary educational 
mission. They range from what he calls the Jacksonian model, in which job 
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skills are highly valued, to the Hamiltonian model, in which students are 
selected primarily based on their critical thinking and cognitive abilities, to 
the Jeffersonian model, in which applicants are selected for a broader range 
of skills that include both cognitive ability and civic engagement. Further, 
because it has been empirically demonstrated that not all institutions value 
or aim to develop the same array of skills, abilities, and competencies1 
among their students, the particular combination of core competencies 
valued in their mission is one thing that makes each institution distinctive 
(Schmitt, 2012; Stemler, 2012). If institutions have different aims and value 
different skills, then why would we expect all institutions to select students 
using the same few measures? Instead, it seems reasonable that institutions 
should adapt their admissions criteria to suit their specific institutional 
values whether that takes the form of broadening their admissions criteria or 
narrowing them. 

Although Niessen and Meijer are “sympathetic to the aims underlying the 
idea of broadening selection criteria”, perhaps the major weakness of the 
article comes from their failure to appreciate the extent to which admissions 
criteria and predicted outcomes are inextricably bound. In shifting the 
discussion away from admissions criteria and toward predicted outcomes, 
the authors assert, “Perhaps solving the discrepancy between learning 
objectives and the curricula is more of a priority than is solving the 
discrepancy between learning objectives and admissions criteria.” The 
authors’ use of “learning objectives” and “curricula” suggests that the 
classroom is the only place where the core competencies that are at the heart 
of the university mission are developed. By contrast, many admissions 
officers assume that a good deal of implementation of the institutional 
mission will happen outside of formal instructional time in the classroom, 
which is why GPA may not always perfectly reflect the development of the 
highly valued core competencies. Indeed, most admissions officers, at least in 
the United States, think about admissions in terms of “creating a class” of 
students who will inhabit the institution and who will reflect many different 
types of diversity (Steinberg, 2002; Stevens, 2009; Zimdars, 2016). Efforts to 
bring diverse students to campus are prioritized because it is thought that 
students will benefit from informal interactions that take place outside of 
class time: in the dorms, at the dining hall, at the gym, in club meetings, at 
parties, at university events, etc. From an admissions point of view, these 
informal interactions also bring with them the opportunity for students to 
develop core competencies such as communication skills, ethical reasoning, 
and intercultural competence. Further, the impact upon students of this 
informal learning through peer interaction has been used as a primary  

  
justification in support of race-conscious admissions policies (Gurin, Dey, 
Hurtado, & Gurin, 2002). 

The contrast in perspectives between those who believe that education is 
entirely classroom based and those who believe that education also takes 
place outside of the classroom has important implications for which 
predicted outcomes get assessed. Instruction at the level of classrooms tends 
to be explicit and to focus on domain-specific knowledge. Success in this 
approach is defined via the use of GPA. By contrast, if education takes place 
beyond the classroom at the level of the university, the nature of learning is 
just the opposite. Through their informal interactions with others on campus 
and their participation in university life, students tacitly will be acquiring 
domain-general competencies that are at the heart of the university mission 
and that, to date, go largely unassessed. Clearly, both types of learning are 
important; however, the fundamental problem for both admissions and 
outcome assessment is that GPA is almost exclusively the outcome that is 
predicted in any validation study of admissions criteria. 

Niessen and Meijer suggest a compromise position by arguing that core 
competencies should be assessed in the classroom and integrated into the 
course GPA. The problem with assessing core competencies by wrapping 
them into classroom GPA is that GPA then becomes an even more multi-
dimensional and non-comparable indicator than it is already is. This is 
neither prudent nor necessary. Henry Chauncey, founder of the Educational 
Testing Service, once fantasized about developing what he called a “Census 
of Abilities” (Lemann, 1999). The concept was that if we could test every 
person on every conceivable attribute, we could then have a complete profile 
of strengths and weaknesses on which to judge that person. Although a 
complete census may be a stretch, the field of psychology has come a long 
way in developing a broad palette of assessments of interesting constructs 
including emotional intelligence, creativity, empathy, self-directed learning, 
practical intelligence, leadership, ethics, citizenship, teamwork, wisdom, 
motivation, self-efficacy, and much more (e.g., Boyle, Saklofske, & Matthews, 
2014; Stemler & DePascale, 2015). Ultimately, Niessen and Meijer seem 
unwilling to break free of the idea of a single GPA indicator as a gold 
standard. Unfortunately, adding even more constructs into the computation 
of GPA will not help us to better understand and evaluate students’ strengths 
and weaknesses, nor will it help us understand the skills that our universities 
are doing a good job developing or those that could be improved. Only a 
system in which the skills valued in the mission are congruent with how 
those skills are developed via implementation (be it through co-curricular 
learning or formal instruction), and in which the same core skills are  
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  assessed (both upon admission and as outcomes), will yield a theoretically 
sound model. By treating the components of the MIA model as distinct parts, 
Niessen and Meijer overlook the extent to which these components impact 
one another as part of a holistic system. 

The element of the Niessen and Meijer article that I found to be the strongest 
and most exciting was the samples-based approach to admissions they 
discuss. With the widespread proliferation of Massive Open Online Courses 
(MOOCs), admissions officers could easily ask students to engage in exactly 
the kind of samples-based assessment the authors describe. Further, 
technology yields access to all sorts of other metrics (i.e., what the authors 
call “signs”) that would allow admissions officers to gain information on how 
students respond to feedback, how they engage with the course (frequency 
and duration of login, discussion board activity), civility in interactions, etc. 
Test-monitoring software is also readily available to verify the identity of the 
participants. All of this could be made available to applicants for free and 
across great distances without any cap on enrollment numbers. It would give 
applicants the opportunity to engage in content that is directly relevant to 
what they would be asked to do upon admission and would likely enhance 
predictive validity. Based on their research, applicants would also likely see 
the samples-based assessment as more fair, and admissions officers would 
get to assess a broader set of signs as well as a sample of their work. 

Another great strength of the article is the cross-cultural nature of the 
research. The majority of studies of college admissions tend to be conducted 
in the United States. This article provides one of the few studies of college 
admissions outside of the United States to be published in a major journal. 
This is important because traditions surrounding who makes admissions 
decisions and what factors “count” vary by country, and we have only begun 
to see systematic research detailing these cross-cultural comparisons. 
Hopefully this article will spark further investigations into how admissions 
decisions are made across various cultural contexts and will provoke further 
dialogue around core issues in college admissions. 

Note. 1 I will henceforth refer to these as core competencies. 
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sound model. By treating the components of the MIA model as distinct parts, 
Niessen and Meijer overlook the extent to which these components impact 
one another as part of a holistic system. 

The element of the Niessen and Meijer article that I found to be the strongest 
and most exciting was the samples-based approach to admissions they 
discuss. With the widespread proliferation of Massive Open Online Courses 
(MOOCs), admissions officers could easily ask students to engage in exactly 
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call “signs”) that would allow admissions officers to gain information on how 
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across great distances without any cap on enrollment numbers. It would give 
applicants the opportunity to engage in content that is directly relevant to 
what they would be asked to do upon admission and would likely enhance 
predictive validity. Based on their research, applicants would also likely see 
the samples-based assessment as more fair, and admissions officers would 
get to assess a broader set of signs as well as a sample of their work. 

Another great strength of the article is the cross-cultural nature of the 
research. The majority of studies of college admissions tend to be conducted 
in the United States. This article provides one of the few studies of college 
admissions outside of the United States to be published in a major journal. 
This is important because traditions surrounding who makes admissions 
decisions and what factors “count” vary by country, and we have only begun 
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Hopefully this article will spark further investigations into how admissions 
decisions are made across various cultural contexts and will provoke further 
dialogue around core issues in college admissions. 

Note. 1 I will henceforth refer to these as core competencies. 
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different admission procedures that adhere to the skills that are valued at an 
institution. As pointed out in our article, we also agree that taking into account 
mission (in our terminology, the outcomes), implementation (in our terminology, 
the curriculum), and assessment of both admission criteria and educational 
outcomes is essential for good admission procedures and that these elements 
should be closely related. 

It is precisely this relation that often seems to be lacking in practice and in many 
publications about college admission. A main problem is the assessment 
component. As argued before, regardless of the mission (or desired outcomes), 
outcome assessment is crucial. Stemler (2017) stated that we should not hold on to 
the classroom as the only place where important competencies are developed and 
that a large portion of the acquisition of core competencies happens outside of the 
classroom through informal interactions. Of course, we acknowledge that learning 
can and does take place outside of formal classroom environments, and we agree 
that this type of learning can be very beneficial. However, if we are dealing with 
core competencies in the heart of a university mission, simply assuming that these 
competencies are being developed through informal interactions is not enough. In 
order to evaluate university missions and implementation, we first must be explicit 
about what type of competencies we expect students to acquire and we need to 
assess those competencies. That is precisely what is lacking, as Stemler (2017) also 
acknowledged.  

Indeed, as Niessen and Meijer (2017) discussed, acquired knowledge and skills 
reflected by a degree should be in line with the university mission statement. If the 
mission is knowledge acquisition in certain domains, then outcomes can be 
specified as grades on domain specific courses. If the objective is to acquire skills 
such as leadership or problem solving, these skills should be incorporated and 
assessed in the curriculum. That can be done either through formal instruction or 
through more informal learning. Most often, however, university missions are 
multidimensional. Therefore, contrary to Stemler (2017), we think that it is 
necessary for GPA to become a more multidimensional indicator. If not, the MIA 
model will not hold. Furthermore, if we are interested in the acquisition of specific 
types of competencies, we can always use components of GPA that represent 
specific aspects of the mission. This approach is also common in the context of 
medical school admissions (Lievens, Buyse, & Sackett, 2005; Reiter, Eva, Rosenfeld, 
& Norman, 2007). So, with respect to outcomes, we argue that all competencies at 
the core of the university mission should be assessed formally and validly but not 
necessarily in one GPA that represents classroom learning. 

Stemler (2017) also discussed that admission officers strive for a diverse class of 
students to aid learning through peer interaction. As we already discussed, there is 
nothing against selection on the basis of other criteria than cognitive variables (see 
also Zwick, 2013, p. 15), and we agree with Stemler (2017) that diversity can lead 
to exciting and stimulating learning environments. But our point is that these 
choices are often based on societal arguments, and we should separate those from 
empirical predictor–criterion relations. In some of the studies we discussed, the 
aim of using instruments like situational judgment tests, personality 
questionnaires, and biodata was to reduce adverse impact while increasing 
predictive validity (or at least not reducing it). However, this is difficult to realize 
because there are severe psychometric problems using many of these instruments 
when it comes to prediction in a high-stakes context (Brown, 2016; Niessen, 
Meijer, & Tendeiro, 2017b). These are certainly not “psychometric minutia,” 
because they have severe consequences for admission decisions. In addition, the 
question remains whether diversity in education can be achieved by changing 
admission criteria. There are large differences in college readiness depending on 
ethnicity and socioeconomic status (Strayhorn, 2014). A solution is to create more 
equality in opportunities to develop talents and skills and to develop performance-
based assessments that can give us a full picture of student’s developments. 

In short, we value the work of Stemler (2012) and Sternberg (e.g., 2010) for 
initiating the discussion of what we should strive for in education and in society, 
and their first empirical results. However, as long as we want to use scientifically 
valid arguments to select students there are still many challenges to overcome. 
Performance sampling-based admission procedures may be a next step to a 
solution where we carefully think about aligning mission, implementation, and 
assessment. Stemler (2017) also provided some interesting and useful applications 
and extensions of sample-based assessments, such as massive open online courses 
(MOOCs) and the use of test-monitoring software. We look forward to further 
contributions to this fascinating field. 
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  10.1 Discussion 
The aim of the research presented in this thesis was to contribute to the scientific 
knowledge underlying the prediction of academic achievement in college 
admissions, given the current practical and legal constraints in the Netherlands 
and to contribute to effective college admission procedures in general. As 
discussed in chapter 1, effective admission procedures should at least meet the 
following requirements: (1) they should have good predictive validity for the 
outcomes of interest; (2) they should be fair, that is, they should be unbiased 
against gender, ethnicity, and SES, and (3) they should be perceived as favorable 
and fair by stakeholders. Throughout this thesis, academic achievement was 
defined as the main outcome of interest. Admittedly, there are many other possible 
predictors for effective admission procedures and also many other possible 
outcomes of interest. However, I think that there is a general agreement that the 
requirements described above are important for effective admission procedures 
and that academic achievement is an important outcome variable. This chapter 
provides a discussion of the findings presented in this thesis. I first discuss the 
findings in light of the different predictors that are often used or suggested to be 
used in college admissions. Second, I reflect on the effects of selective admission in 
the Netherlands and discuss topics for future research. 

10.1.1 Previous Educational Achievement 
The results presented in chapters 2 and 3 confirmed that high school GPA was a 
good predictor of short- and long-term GPA, and to a lesser extent, of academic 
progress and retention (e.g., Westrick et al., 2015). Differential prediction and bias 
of high school GPA was not studied in this thesis, but previous research found that 
high school grades showed some underprediction of female academic performance 
and some overprediction of academic performance for ethnic minority students, 
but to a lesser extent than cognitive ability test scores (e.g., Mattern et al., 2008; 
Zwick, 2017). Surprisingly, the findings described in chapter 6 showed that high 
school GPA was perceived unfavorably by applicants for use in admission and 
matching procedures and was rated low on study-relatedness, chance to perform, 
applicant differentiation, and face validity, indicating that applicants do not view 
their high school grades as relevant when judging their fit to a specific academic 
program. In addition, the use of high school grades in admission procedures is 
hindered by a lack of comparability across schools and countries and the Dutch 
legal restrictions that prohibit using grades as the only admission criterion. 

10.1.2 Noncognitive Measures 
Noncognitive characteristics such as personality traits and motivation are 
increasingly popular in admission procedures; in the Netherlands, about 70% of 
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the students who participated in a matching procedure and over half of the 
students who participated in selective admission indicated that such skills were 
assessed in the admission procedure (van den Broek et al., 2017; Warps et al., 
2017). These characteristics are usually measured with self-report questionnaires, 
and are mostly assessed in addition to more cognitively-oriented abilities and skills 
tests. As discussed in chapter 9, there are three main reasons to include such 
measures in admission procedures: (1) noncognitive measures predict important 
outcomes other than academic exam performance (Lievens, 2013; Schmitt, 2012); 
(2) noncognitive measures have incremental validity over cognitive measures 
(Richardson et al., 2012; Robbins et al., 2004), and (3) noncognitive measures 
reduce adverse impact and differential prediction (Keiser et al., 2016; Mattern, 
Sanchez, & Ndum, 2017).  

Indeed, there is evidence in the literature that including noncognitive measures 
can have benefits. However, as discussed in several chapters in this thesis, we 
should be careful to incorporate these characteristics in high-stakes admission 
procedures. As demonstrated in chapter 8, using an SJT measuring interpersonal 
skills to predict outcomes other than academic achievement in medical school may 
show little incremental utility. One of the reasons that noncognitive measure do 
not seem to fulfill their promise of reduced adverse impact and increased validity 
in operational selection settings (e.g., MacKenzie, Dowell, Ayansina, & Cleland, 
2017; Morgeson et al., 2007a; Zwick, 2017) is the opportunity to engage in 
impression management or faking (Birkeland et al., 2006). The self-report format 
used to measure noncognitive constructs is the Achilles heel of noncognitive 
assessment. Several authors have argued that impression management is a non-
issue that does not affect validity (Ones et al., 1996, 2007). In contrast, the results 
in chapter 5 showed that the predictive- and incremental validity of self-reported 
noncognitive traits and skills were attenuated when they were obtained in a high-
stakes admission context, most likely due to impression management and faking. 
As shown in Chapter 6, the possibility to fake does not only affect the predictive 
validity of such instruments, but also their perceived favorability by applicants; 
personality- and motivation questionnaires were rated modestly favorably, but 
were perceived less favorably when they were judged as easy to fake. 

In the literature there are many studies of methods to overcome impression 
management in noncognitive assessment. Studies on the use of forced-choice items 
are currently the most popular; several authors claimed that forced-choice items 
are ‘fake-proof’ (e.g., Hirsh & Peterson, 2008; Stark, Chernyshenko, & Drasgow, 
2011). Chapters 5 and 9 provided several arguments why that claim is at best 
premature. Here, I briefly mention the main drawbacks of the forced-choice format 

that hinder successful large-scale implementation in high-stakes operational 
settings. Forced-choice questionnaires are more difficult to construct and to score 
than Likert-scale questionnaires, and thus require more resources and financial 
support; they have a higher cognitive load that could potentially affect their 
incremental validity over cognitive measures (e.g., Christiansen et al., 2005); and 
their operational use in high-stakes assessment would require large item pools to 
prevent the items from ‘getting out’ (Kyllonen, 2017). Especially this last 
requirement is difficult to realize for the relatively narrow noncognitive constructs 
that are often assessed with these measures. So, at the moment, I conclude that 
noncognitive traits and skills may show predictive- and incremental validity to 
academic achievement, but it is difficult to measure them validly – as separate 
entities– in high-stakes admission procedures. Contrary to some claims, there is no 
solution to this problem yet.  

10.1.3. Curriculum sampling 
Curriculum-sampling tests are a relatively novel development in admission testing, 
and they are becoming increasingly popular in European admission procedures. 
The results in chapters 2 and 3 showed that curriculum-sampling tests were good 
predictors of academic achievement in multiple cohorts of applicants to a 
psychology program. A curriculum-sampling test consisting of 40 items predicted 
academic achievement about equally well as high school GPA. High-school GPA was 
a slightly better predictor for third year academic performance, but the 
curriculum-sampling test was a slightly better predictor for first year progress and 
retention. It is remarkable that a relatively simple multiple-choice exam performs 
as well as high school GPA, when we take into account that high school GPA 
consists of grades obtained on high-school exams across several years combined 
with grades on national final exams. These findings also support the notion that 
applying a content-matching approach to predictors and outcomes (e.g., Sackett et 
al., 2016) is beneficial for predictive validity. The importance of content matching 
was further supported by the finding that for performance in statistics courses, a 
math test showed incremental validity over the curriculum-sampling test. 

In chapter 4 differential prediction analyses using sample-based assessments were 
presented. The results showed that curriculum sampling yielded no or little 
differential prediction by gender, with small effect sizes. In addition, it was shown 
that increasing the representativeness or comprehensiveness of curriculum 
samples reduced differential prediction. As discussed in chapter 6, curriculum 
samples were perceived favorably by applicants for selection and for matching 
purposes, arguably due to their high-fidelity nature. In addition, as shown in 
chapters 2 and 3, curriculum-sampling tests scores were also related to enrollment 
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that hinder successful large-scale implementation in high-stakes operational 
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a slightly better predictor for third year academic performance, but the 
curriculum-sampling test was a slightly better predictor for first year progress and 
retention. It is remarkable that a relatively simple multiple-choice exam performs 
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decisions, and possibly self-selection. Given the main aim of admission procedures 
in the Netherlands to ‘get the right students at the right place’, this may be one of 
the most practically relevant results. 

A possible shortcoming of curriculum samples and of simulation-based exercises 
in general (e.g., Lievens & De Soete, 2012), is that sample-based assessments are 
black boxes: We do not know what they measure. In chapter 3, we hypothesized 
that a curriculum sample taps into several cognitive and noncognitive abilities, 
skills, and traits that are also related to academic performance. The results only 
partially confirmed these expectations, and some results were contrary to our 
expectations and difficult to interpret. We did find some noncognitive saturation, 
which indicated that curriculum sampling may be able to serve as an alternative to 
self-reports in capturing noncognitive characteristics. On the other hand, results 
from chapter 5 showed that noncognitive characteristics assessed in a low-stakes 
condition did add substantial incremental validity over the curriculum-sampling 
test score. So, there seems to be quite some noncognitive variance that is not 
captured by the score on the curriculum-sampling test. This is a topic that deserves 
more attention in future research. 

10.1.4 Cognitive Abilities and Skills 
As discussed in chapter 1, the strongly cognitively loaded achievement tests like 
the SAT and the ACT in the USA, are almost never used in European admission 
procedures. Therefore, they were not used in the empirical studies in this thesis. 
However, results from chapter 3 based on, admittedly, a relatively small sample 
showed a non-significant relationship between scores on a cognitive ability test 
and performance in the first year. Compared to results from the U. S. (Kuncel & 
Hezlett, 2010; Sackett et al., 2009; Shen et al., 2012), substantially lower 
correlations between scores on strongly cognitively-loaded tests and academic 
performance in higher education are commonly found in European studies (Lyren, 
2008; Wolming, 1999, Busato et al., 2000; Kappe & van der Flier, 2012). This is 
probably due to the early selection and stratification of the European education 
system (Crombag et al., 1975; Resing & Drenth, 2007). Therefore, the applicant 
population for European higher education may be more homogeneous with 
respect to cognitive abilities than the applicant population to higher education in 
the USA. Differential prediction of cognitive ability tests was not studied in this 
thesis, but results from previous studies showed that female academic 
performance is typically slightly underpredicted and ethnic minority performance 
is usually overpredicted by these tests (Fischer et al., 2013; Keiser et al., 2016; 
Sackett et al., 2008; Wolming, 1999). The findings described in chapter 6 showed 

that cognitive ability tests were perceived as moderately favorable for selection 
and matching procedures.  

So, the findings in chapter 3, although based on a relatively small sample, are in 
line with earlier findings that tests of general cognitive abilities may not be very 
suitable to differentiate successful from unsuccessful applicants in the highly 
restricted population of Dutch college applicants (Crombag et al., 1975; Resing & 
Drenth, 2007). This conclusion may hold to a lesser extent for universities of 
applied sciences, with their more diverse applicant pool in terms of educational 
background. Combined with the findings on stakeholder favorability and previous 
findings about differential prediction, these results do not encourage the use of 
these measures in admission to European higher education. 

10.2 Selective Admission in the Netherlands: Is it worth the trouble? 
As discussed in chapter 1, in the Dutch society there is still a debate about 
admission through assessment versus admission through a (weighted) lottery. 
According to Stone (2008a, 2008b), the choice between the two systems in terms 
of fairness depends on whether we have arguments to grant admission to some 
students over others; Lotteries are fair when students have equally good ‘claims’ to 
be admitted. When we define the validity of a student’s claim to admission in terms 
of their future academic achievement, some authors (van der Maas & Visser, 2017; 
Visser, 2017) have argued that we do not have sufficient arguments to favor 
admission trough assessment over lottery admission because we are not able to 
differentiate between applicants in terms of their suitability to study in certain 
programs. Admission decisions are made based on a rank ordering of applicants 
through their admission test scores. According to these critics, this rank ordering is 
invalid, because we cannot claim that, say, the applicant with rank 301 is less 
suitable than the applicant with rank 300, even when highly reliable and valid 
admission tests were used. That is correct. Moreover, the same argument can be 
used in almost all situations in which psychological and educational tests are used 
to select or assess people. Small differences in test performance between 
individuals cannot be interpreted as true differences in skills, traits, and abilities, 
because we cannot measure them that precisely. But the conclusion that we do not 
have arguments to select people does not follow from this reasoning. If we select a 
set of applicants with the highest ranks based on a reliable and valid procedure, 
instead of drawing a random sample from the applicant pool, the academic 
achievement of the selected group will be higher (Dawes, 1979; Taylor & Russel, 
1939; Naylor & Shine, 1965). The results in chapters 2 and 3 and in many other 
studies have shown that there are sufficiently valid measures to predict later 
academic achievement. So, if we want to select students with the best academic 
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probably due to the early selection and stratification of the European education 
system (Crombag et al., 1975; Resing & Drenth, 2007). Therefore, the applicant 
population for European higher education may be more homogeneous with 
respect to cognitive abilities than the applicant population to higher education in 
the USA. Differential prediction of cognitive ability tests was not studied in this 
thesis, but results from previous studies showed that female academic 
performance is typically slightly underpredicted and ethnic minority performance 
is usually overpredicted by these tests (Fischer et al., 2013; Keiser et al., 2016; 
Sackett et al., 2008; Wolming, 1999). The findings described in chapter 6 showed 
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admission trough assessment over lottery admission because we are not able to 
differentiate between applicants in terms of their suitability to study in certain 
programs. Admission decisions are made based on a rank ordering of applicants 
through their admission test scores. According to these critics, this rank ordering is 
invalid, because we cannot claim that, say, the applicant with rank 301 is less 
suitable than the applicant with rank 300, even when highly reliable and valid 
admission tests were used. That is correct. Moreover, the same argument can be 
used in almost all situations in which psychological and educational tests are used 
to select or assess people. Small differences in test performance between 
individuals cannot be interpreted as true differences in skills, traits, and abilities, 
because we cannot measure them that precisely. But the conclusion that we do not 
have arguments to select people does not follow from this reasoning. If we select a 
set of applicants with the highest ranks based on a reliable and valid procedure, 
instead of drawing a random sample from the applicant pool, the academic 
achievement of the selected group will be higher (Dawes, 1979; Taylor & Russel, 
1939; Naylor & Shine, 1965). The results in chapters 2 and 3 and in many other 
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potential, I conclude that we do have arguments to differentiate between students’ 
‘claims’ to admission. 

10.2.1 Effects of Selection at the Program Level 
However, the effects of admission procedures also depend on the base rate and the 
selection ratio. When we take these factors into account, the effects of selection by 
assessment are small or nonexistent in most ‘selective’ programs in the 
Netherlands, as discussed in chapter 7. The main limitation of this conclusion is 
that we assume that the quality of the applicant pool is the same under admission 
by lottery and admission through assessment. That may not be the case. 
Implementing an admission procedure and the specific content of that admission 
procedure may result in changes in the applicant pool, discouraging some to apply 
at all, and encouraging others. This topic received little attention, but some studies 
do indicate that such effects exist, and that at least some students base their 
decision to apply for a study program on the type of admission procedure (see 
chapter 6; Wouters et al., 2017). Thus, implementing assessments may cause 
changes in academic achievement of the selected group, even when the selection 
ratio equals one. 

10.2.2. Effects of Selection at a National Level 
What is the effect of selective admission procedures on academic achievement in 
Dutch higher education? First, we should keep in mind that the general aim was to 
‘get the right student at the right place’, while ensuring accessibility to higher 
education. All students who meet the minimum admission requirements should be 
able to follow a study program (Wet Kwaliteit in Verscheidenheid, 2013). That 
means that the selection ratio of applicants to higher education approaches or 
equals one; College admission in the Netherlands is mostly about allocation, rather 
than selection. Applicants are not selected for or matched to the level of education, 
but to a specific program (e.g., psychology, law). That also means that most 
admission procedures should not be aimed at predicting academic achievement in 
college, but at predicting academic achievement within a specific college program. 
Consequently, it does not make sense to include general predictors of academic 
achievement that are unrelated to the discipline of interest, such as cognitive 
ability or conscientiousness. A low conscientiousness score would probably lead to 
rejection or a negative enrollment advice at any program, and is thus not in line 
with the aims of admission procedures: assessing student-program fit. Also, the 
overall effects of admission through assessment on dropout rates, time to 
completion, academic performance and thus costs and resources, are probably 
strongly overstated. This is nicely illustrated by Cronbach’s (1984) response to a 

claim that implementing a better personnel selection procedure for programmers 
would save the American economy a staggering amount of money. 

This projection is a fairytale. The economy utilizes most of the persons 
who are trained as programmers, and only the most prestigious firms can 
reject [a substantial percentage] of those who apply. If 90 percent of all 
programmers are hired somewhere, the tests merely gives a competitive 
advantage to those firms that test (when some others do not test). 
Essentially, the benefit would come from routing each person in the labor 
market into the career where he or she can make the greatest contribution 
(p. 383). 

The same rationale applies to admission to higher education. Admission testing 
mostly benefits the few programs that can afford to reject a substantial proportion 
of their applicants, but it will probably hardly affect the quality of the student 
population in higher education, unless we reject a substantial proportion of the 
applicants who meet the minimum admission requirements. Perhaps there may be 
a positive effect of using content-matched admission procedures that promote self-
selection and potentially reduce dropout and switching between study programs. 
Another argument against switching back to lottery admission is that, according to 
the results in chapter 6, applicants perceived lottery as the least favorable 
admission method. 

Finally, I should note that these analyses entirely depend on the definition of the 
aim of admission. I assumed that the aim is predicting academic achievement, or 
getting the right students at the right place. However, when the aim is, for example, 
to admit a diverse class of students (e.g., Stemler, 2017; Zwick, 2017, pp. 173-183), 
or a student body that is maximally representative of society (Stegers-Jager et al., 
2015), lottery is clearly the most efficient and effective system to meet that aim in 
the Dutch context. 

10.3 Limitations and Future Research 
There are limitations to the research presented in this thesis. First, all empirical 
studies were conducted using samples of applicants to a psychology program. 
Therefore, the results do not necessarily generalize to applicants to other 
programs. With respect to the predictive validity of curriculum-sampling tests we 
expect to find similar results in other predominantly theory-oriented programs. 
However, it would be more challenging to design curriculum samples for more 
practically oriented- or vocational programs. The multiple mini-interview 
approach applied in medicine (Pau et al., 2013; Reiter et al., 2007) or practical skill 
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chapter 6; Wouters et al., 2017). Thus, implementing assessments may cause 
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simulations (Valli & Johnson, 2007; Vihavainen et al., 2013) may provide good 
alternatives to exam-based curriculum samples. However, they are less efficient 
than simple exams because they are more complex to develop and to administer. 
Predicting academic achievement in admissions to practically oriented programs 
and vocational education deserves attention in future research. Similarly, it would 
be valuable to replicate the studies on self-presentation and applicant perceptions 
derived in chapters 5 and 6 in more heterogeneous applicant samples.  

Second, the main focus of this thesis was on admission to selective undergraduate 
programs. However, the majority of Dutch higher education programs have open 
admissions with a matching procedure that results in a non-binding enrollment 
advice. Chapter 6 showed that there were only small differences between applicant 
perceptions of admission methods in a selection or a matching context. An 
interesting topic for future research is whether the results on the predictive 
validity of curriculum samples and content-matched skills tests generalize to low-
stakes matching procedures. Furthermore, enrollment decisions and self-selection 
deserve special attention in this context. Given the widespread use of motivation 
and personality questionnaires in matching procedures, it would also be 
interesting to investigate the presence and effects of impression management in a 
matching context.  

Third, differential prediction by ethnicity or SES was not studied in this thesis, but 
is an important topic for future research. Incorporating ethnic background in 
research with Dutch samples is not straightforward because the label “ethnic 
minorities” covers a very heterogeneous group of persons consisting of several 
relatively small subgroups with different characteristics. It is difficult to obtain 
samples of sufficient size from each subgroup to do differential prediction 
analyses. Nevertheless, there is a great need for this type of research, since there 
are differences for access to (e.g., Stegers-Jager, et al., 2015; van den Broek et al., 
2017) and performance (e.g., Meeuwise, Born, & Severiens, 2013, 2014; Ooijevaar, 
2010) in higher education between ethnic-minority and ethnic-majority students. 

Finally, the outcome measures used to assess academic achievement had some 
drawbacks. Retention was defined as dropping out of the program, but no 
distinction was made between switching to another program and dropping out of 
higher education. The variables GPA and obtained credits have some flaws as well. 
First, the number of obtained credits was skewed to the left. Second, in the first- 
and second year, most of the curriculum was fixed, but most courses in the third 
year were elective. The difficulty and type of courses chosen was not taken into 
account in this thesis. Also, even in the first year, not all students participated in 

every exam due to dropout and study delays. Nevertheless, we computed GPA as 
the mean grade obtained by each student, which implicitly means that we used the 
available grades to replace missing data due to courses and exams that were not 
taken. This probably leads to an underestimation of variance in the outcomes 
measures, resulting in an underestimation of the strength of the relationships with 
predictor variables (Smits, 2003; Vickers, 2000). However, despite these 
shortcomings, GPA tends to be a highly reliable measure (Bacon & Bean, 2006; 
Beatty et al., 2015). 

10.4 Scientific Contributions 
An important contribution of the research presented in this thesis is the promising 
results obtained using curriculum-sampling tests. These results showed that a 
samples approach can successfully be applied to predict future academic 
achievement and thus to select applicants in college admissions. Few studies have 
been conducted on this topic, and even fewer have explicitly made the theoretical 
link to the samples-approach and the theory of behavioral consistency (exceptions 
are Lievens & Coetsier, 2002 and Patterson et al., 2012). It is sometimes argued 
that sample-based assessments and predictors do not contribute to our 
understanding of performance, that they are atheoretical, and that a correlation 
between a sample-based assessment score and future performance is not a validity 
coefficient, but an expression of reliability (e.g., Wernimont & Campbell, 1968). 
The lack of a foundation in psychological constructs seems to be the main 
objection. I disagree with this criticism. The theory of behavioral consistency 
underlying this approach is a theory in itself, be it a simple one that does not 
require complex theoretical frameworks that specify relations between several 
unidimensional constructs. It is certainly true that defining and measuring distinct 
psychological constructs can be a very useful approach to understand, measure, 
and predict behavior and performance. But when it comes to prediction, defining 
constructs is a tool, it is not the ultimate goal (e.g., van der Flier 1992). Sijtsma and 
Evers (2011) stated that this practical focus on if something works rather than why 
something works shows a lack of curiosity. Indeed, the choice to study a samples 
approach was driven by a practical need for a method that predicts well and that 
taps into a mixture of different psychological constructs. As shown in chapter 3, I 
was curious about what those constructs might be. This question is, above all, 
interesting, but may also provide insights to improve the development of sample-
based assessments. However, I do not think that answering this question is 
absolutely necessary to legitimize the use of sample-based assessments. As 
Baumeister, Vohs, and Funder (2007) discussed, the exclusive focus on constructs 
can even distract us from the goal of studying actual behavior and performance. 
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simulations (Valli & Johnson, 2007; Vihavainen et al., 2013) may provide good 
alternatives to exam-based curriculum samples. However, they are less efficient 
than simple exams because they are more complex to develop and to administer. 
Predicting academic achievement in admissions to practically oriented programs 
and vocational education deserves attention in future research. Similarly, it would 
be valuable to replicate the studies on self-presentation and applicant perceptions 
derived in chapters 5 and 6 in more heterogeneous applicant samples.  

Second, the main focus of this thesis was on admission to selective undergraduate 
programs. However, the majority of Dutch higher education programs have open 
admissions with a matching procedure that results in a non-binding enrollment 
advice. Chapter 6 showed that there were only small differences between applicant 
perceptions of admission methods in a selection or a matching context. An 
interesting topic for future research is whether the results on the predictive 
validity of curriculum samples and content-matched skills tests generalize to low-
stakes matching procedures. Furthermore, enrollment decisions and self-selection 
deserve special attention in this context. Given the widespread use of motivation 
and personality questionnaires in matching procedures, it would also be 
interesting to investigate the presence and effects of impression management in a 
matching context.  

Third, differential prediction by ethnicity or SES was not studied in this thesis, but 
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In the studies presented in this thesis the aim was to predict future academic 
achievement. The results showed that this was possible without relying on 
psychological constructs. It is interesting to speculate about what we would have 
found if we had adopted sign-based theories and assessments. The results in 
Chapters 3 and 5 indicated that a combination of unidimensional test scores of, for 
example cognitive abilities (Kuncel & Hezlett, 2010), personality and motivation 
questionnaires (Richardson et al., 2012), and study skills and study habits (Credé 
& Kuncel, 2008), would have yielded lower predictive validity in the present 
setting than the “atheoretical” samples approach. In some contexts, samples can 
outperform sign-based assessments in predictive validity, differential prediction, 
and face validity (e.g., Schmitt in Morgeson et al., 2017b, p. 715). Finally, as noted 
by van der Flier (1992), the distinction between signs and samples is a relative 
one, ranging from ‘pure’ measures of intelligence and personality, measures of 
‘college readiness’ and contextualized behavioral scales, to representative job 
simulations. Each has its benefits, depending on the context and the aim. 

Another important finding in this thesis was that administering self-report 
questionnaires in a high-stakes context attenuated predictive validity as compared 
to administering these questionnaires in a low-stakes context. This topic was not 
studied before in an educational context. The word “context” is important here, 
because the participants in this study were explicitly informed that in the high-
stakes context (i.e., in the admission procedure), their scores would not affect 
admission decisions, and that completing the questionnaire was voluntary and for 
research purposes only. Nevertheless, a substantial proportion of the respondents 
were flagged for inflated scores compared to their scores obtained after admission, 
and the validities of these scores were, in general, lower in the high-stakes 
condition. This shows that the terms low- and high-stakes should be interpreted 
with care and that perceived stakes and actual stakes may not always coincide. 

Finally, little was known about applicant perceptions of methods used for 
admission to higher education. The study described in chapter 6 showed that, 
similar to findings obtained in personnel selection procedures, high-fidelity 
methods and interviews were generally perceived most favorably. However, there 
were some notable differences. Anderson et al. (2010) found that in personnel 
selection, methods with the highest predictive validities were also perceived most 
favorably. The high favorability of the hardly predictive admission interview (Dana 
et al., 2013; Goho & Blackman, 2006) and the low favorability of strongly 
predictive high school grades deviate from that finding. In addition, contrary to 
expectations, we found few differences in favorability depending on the aim 
(matching or selection) and gender. 

10.5 Practical Contributions 
The results presented in this thesis contributed to our knowledge of what works in 
predicting academic achievement in admission procedures and they have 
implications for admission procedures in practice. First, I advise not to use self-
report instruments for selective admission purposes given the findings presented 
in chapter 5. Second, I advise not to use tests of general cognitive abilities or 
scholastic achievement. Given the lack of stratification and the lack of national final 
exams in secondary education it makes sense to use such tests like the SAT and the 
ACT in the USA, but not in Dutch college admissions, especially for research 
universities. High school grades are good predictors of academic achievement and 
are efficient to use. However, considering their practical shortcomings (e.g., not 
standardized across schools and countries) and the negative applicant perceptions, 
an admission test in the form of a curriculum sample is a good alternative. With 
curriculum samples, all applicants are assessed on the same criteria. In addition, 
the predictive validity of the curriculum-sampling test was high, differential 
prediction was small, and the applicant perceptions were positive. This approach 
also showed benefits over high school grades in predicting important outcomes 
like first year retention and progress. 

However, curriculum samples do have some practical restrictions. First, more 
comprehensive curriculum-samples were better predictors and showed less 
differential prediction, but would reduce the efficiency of the procedure. Second, as 
discussed in the personnel selection literature on work samples, samples measure 
what persons can do, not what they will be able to do after some training or 
experience. This criticism may be dealt with through allowing or even requiring 
applicants to prepare or study for curriculum-sampling tests. However, the ability 
to prepare is also a potential threat to fairness, since some applicants, mostly from 
wealthier backgrounds, hire tutors and take admission test training. Some 
admission tests (e.g., the BMAT; Cambridge Assessment, 2017) are even explicitly 
designed not to require specific preparation for this reason. Indeed, the possibility 
of seeking paid help in admission test preparation is something to take into 
account. However, preparation is an intrinsic part of studying, and for that reason, 
I think preparation should be encouraged in admission testing. Also, it is the 
question if such test preparation courses actually yield substantial benefits in 
terms of higher test scores (e.g., Kuncel & Hezlett, 2007). In order to reduce 
unwanted effects and inequalities in access to test preparation resources, colleges 
could provide such resources to all potential applicants for free (Stemig et al., 
2015). 
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Since curriculum samples consist of tasks that simulate the future study program, 
they are most suitable for discipline-specific admission procedures. In addition, 
each college program would need to develop their own curriculum sample(s), 
which is less efficient than using admission instruments that can be applied more 
broadly, like general achievement tests. This need for local development also 
implies that all programs need to have some expertise of test construction to 
ensure sufficient (psychometric) quality of the curriculum samples. One possibility 
to overcome this drawback is that multiple programs in specific disciplines, such 
as psychology or medicine, collaborate to develop curriculum samples that can be 
used in admission procedures at different universities. In addition, efficiency aside, 
the need for discipline specific tests is an advantage: It meets the aim of selecting 
and matching for an educational program, rather than for an educational level. In 
short, I think that most of these drawbacks can be addressed. European higher 
education may even be a particularly suitable context for sample-based 
assessments. I hope that these findings will help admission officers in their 
decisions on how to design their admission procedures. 

10.6 Concluding Remarks 
Currently, the biggest challenge in high-stakes testing in education and in other 
contexts is the valid measurement of noncognitive traits and skills. The majority of 
the research efforts on this topic aim to improve existing approaches to measure 
these skills. Examples are the use of the forced-choice format, conditional 
reasoning tests, detection warnings, and bogus items. As Schmitt noted in 
Morgeson et al. (2007b, p. 715) we are essentially trying to find ways to fool our 
respondents, and to conceal what we measure or what a desired response is. 
College admissions procedures and criteria should be transparent and explicit 
(Zwick, 2017), and these approaches reduce transparency. For that same reason, 
the increasingly popular ‘holistic evaluation’ aimed at taking the whole person into 
account in its unique combination of traits and skills based on ‘expert judgment’ 
(Highhouse & Kostek, 2013; Warps et al., 2017) does not meet those standards and 
is therefore not a solution. Although many find this idea sympathetic, it offers 
opportunities for all sorts of biases (Dawes, 1979). As stated by Steven Pinker (as 
cited in Zwick, 2017, p. 45), ‘anything can be hidden behind the holistic fig leaf”. 
Assessments based on a samples approach may be a viable alternative and deserve 
a more prominent place within this line of research. 
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Table A3.2 
Descriptive statistics for criterion variables in Study 1. 
Variable 2013 2014 2015 

M SD M SD M SD 

FYGPA 6.6 1.3 6.4 1.4 6.6 1.3 
FYECT 46.0 20.2 44.0 20.1 47.0 19.1 
FY dropouta 0.20  0.18  0.17  
SGPA 6.3 1.8 5.9 1.5 6.7 1.5 
TGPA 6.7 1.2 6.5 1.4 6.5 1.2 
TYGPA 7.1 0.74     
TYBAa 0.53      
Note. FYGPA = First year mean grade, FYECT = first year credits, FY dropout = first year 
dropout, SGPA = statistics courses GPA, TGPA = theoretical courses GPA, TYGPA = third 
year mean grade, TYBA = third year Bachelor’s degree attainment. a Proportion.  
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Table A3.4 
Descriptive statistics for the variables in Study 2. 
Variable M SD 

Cognitive ability 6.39 1.14 
Conscientiousness 3.28 .63 
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Table A3.4 
Descriptive statistics for the variables in Study 2. 
Variable M SD 

Cognitive ability 6.39 1.14 
Conscientiousness 3.28 .63 
Procrastination 3.17 .48 
Academic Competence 3.32 .39 
Test Competence 2.99 .46 
Time Management 2.88 .62 
Strategic Studying 3.02 .51 
Cur. 1 28.30 5.18 
Cur. 2 20.15 2.96 
FYGPA 6.57 .79 
Note. Cur. 1 = curriculum-sampling test based on literature, Cur. 2 = 
curriculum-sampling test based on a video lecture, FYGPA = First year GPA. 
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Table A3.5 
Construct saturation multiple regression results based on uncorrected correlations 
Variables Dependent variable 

Cur. 1 Cur. 2 FYGPA 
r β/R2 r β/R2 r β/R2 

Cognitive ability .09 
[-.10, .28] 

.10 
(.10) 

.08 
[-.11, .27] 

.11 
(.10) 

-.11 
[-.30, .08] 

-.02 
(.09) 

Conscientiousness .07 
[-.12, .26] 

.13 
(.13) 

.14 
[-.05, .32] 

.30* 
(.14) 

.38* 
[.20, .53] 

.29* 
(.12) 

Procrastination -.01 
[-.20, .18] 

.05 
(.13) 

.02 
[-.17, .21] 

.15 
(.14) 

-.27* 
[-.44, -.08] 

.06 
(.13) 

Academic Competence .17 
[-.02, .35] 

-.02 
(.12) 

.10 
[-.09, .29] 

.03 
(.13) 

.28* 
[.09, .45] 

<-.01 
(.12) 

Test Competence .36* 
[.18,.52] 

.44* 
(.12) 

.15 
[-.04, .33] 

.21 
(.12) 

.31* 
[.12, .47] 

.16 
(.11) 

Time Management .09 
[-.10, .28] 

-.16 
(.13) 

-.01 
[-.20, .18] 

-.19 
(.14) 

.40* 
[.22, .55] 

.21 
(.13) 

Strategic Studying .07 
[-.12, .26] 

.04 
(.10) 

.06 
[-.13, .25] 

.05 
(.11) 

.25* 
[.06, .42] 

.06 
(.10) 

Model R2 (adj. R2)  .16* 
(.10) 

 .09 
(.03) 

 .24*  
(.19) 

Note. Cur. 1 = curriculum-sampling test based on literature, Cur. 2 = curriculum-sampling test 
based on a video lecture, FYGPA = first year mean grade. 95% CI’s are between brackets.  
* p < .05. 

  

 
Figure A4.1. Regression plots with separate regression lines for males and females, 
for each predictor-criterion combination in each cohort. 
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Table A6.1  
Surveyed selection methods and descriptions 

Method Description 
 Curriculum-sampling testsa,b In curriculum-sampling tests, a part of the study program 

(mostly the first course) is mimicked. Students complete an 
exam or assignment very similar to an exam or assignment 
in the actual program. 
 

Skills testsa Skills tests assess specific skills and abilities on a subject 
that is very relevant for the discipline of interest. 
 

Personality questionnairesc In personality questionnaires you are asked to respond to 
statements about yourself to assess your personality traits. 
An example statement is: I am a hard worker (Strongly 
disagree – Strongly agree) 
 

Motivation questionnairesc In motivation questionnaires you are asked to respond to 
statements about yourself to assess your motivation. An 
example statement is: In my study, my goal is to do better 
than I did before.(Strongly disagree – Strongly agree) 
 

Cognitive ability tests Cognitive ability tests are tests that evaluate your 
intelligence on your reasoning, verbal skills, or 
mathematical skills. 
 

High school grades High school grades are used to assess how well you 
performed in high school. 
 

Biodata Biodata give an extensive description of all your work 
experience and education, often including skills, 
abilities, references and reflections. 
 

Interviews An interview is a face-to-face interaction in which an 
admissions officer or employee of the university asks you a 
variety of questions about your background, skills, and 
motivation. 
 

Lottery Some universities base their admission decisions on 
weighted lotteries. Each applicant is placed in 1 of 5 lottery 
categories based on their average high school grade. The 
higher the grade (and the category), the larger the chance 
of being admitted.  
 

Note. a All participants in the selection sample were evaluated with these methods. b All participants in 
the matching sample were evaluated with this method. c 61% of the respondents in the selection sample 
completed these instruments for research purposes. 

  

Table A6.2 
Applicant perceptions questionnaire items, dimensions, and origin. 
Item General (process) 

favorability 
Source 

1. How would you rate the effectiveness 
of a (method) for identifying qualified 
people for studying psychology?  

Perceived predictive 
validity 

Steiner & Gilliland, 
1996 

2. If you would not get accepted/receive 
a negative enrollment advice based on a 
(method), what would you think of the 
fairness of this procedure? * 

Perceived fairness Steiner & Gilliland, 
1996 

 (Procedural) justice 
dimensions 

 

3. Using a (method) is based on solid 
scientific research. 

Scientific evidence Steiner & Gilliland, 
1996 

4. A (method) is a logical test for 
identifying qualified candidates for 
studying psychology. 

Face validity Steiner & Gilliland, 
1996 

5. A (method) will detect an individual’s 
important qualities, differentiating 
them from others. 

Applicant 
differentiation 

Steiner & Gilliland, 
1996 

6. A (method) is impersonal. + Interpersonal warmth Steiner & Gilliland, 
1996 

7. The university has the right to obtain 
information from applicants by using a 
(method). 

Right to use Steiner & Gilliland, 
1996 

8. A (method) invades personal privacy. Invasion of privacy Steiner & Gilliland, 
1996 

9. A (method) is appropriate because 
methods like this are widely used. 

Wide-spread use Steiner & Gilliland, 
1996 

10. A person who scores well on a 
(method) will be a good psychology 
student 

Study-relatedness Bauer et al., 2001 

11. I could really show my skills and 
abilities through a (method). 

Chance to perform Bauer et al., 2001 

12. You can get a good score on a 
(method) if you putt some effort into it. 

Effort expectancy Sanchez et al., 2000 

13. It is easy to cheat or fake on a 
(method). 

Ease of cheating Self-constructed 

Note. * Phrasing of the question differed for the selection sample and matching sample. + This item was 
reverse-coded. 
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Samenvatting 
Achtergrond 
Tot voor kort waren bijna alle studieprogramma’s in het hoger onderwijs 
toegankelijk voor iedereen die de juiste vooropleiding had voltooid en werd de 
toelating tot programma’s met een ‘numerus fixus’ bepaald door een gewogen 
loting, waarbij de cijfers uit het voortgezet onderwijs de kans op toelating 
bepaalden. Na jaren van experimenteren worden sinds het studiejaar 2017-2018 
alle kandidaten voor numerus fixus studies geselecteerd via decentrale selectie, 
waarbij de onderwijsinstellingen de toelatingscriteria bepalen. Een regel is daarbij 
dat er sprake moet zijn van ten minste twee verschillende toelatingscriteria (Wet 
Kwaliteit in Verscheidenheid, 2013). In 2016 hadden iets meer dan 11% van de 
programma’s in het hoger onderwijs een numerus fixus (Inspectie van het 
Onderwijs, 2017). De overige studieprogramma’s organiseren verplichte 
matchingsprocedures of studiekeuzechecks die resulteren in een niet-bindend 
studiekeuzeadvies.  

In Europa is het meest voorkomende toelatingscriterium de prestatie in het 
voortgezet onderwijs, meestal gemeten door het gemiddelde middelbare 
schoolcijfer (Cremonini et al., 2011). Het middelbare schoolcijfer wordt ook vaak 
genoemd als de beste voorspeller van prestaties in het hoger onderwijs (Robbins 
et al., 2004; Westrick et al., 2015), maar het mag in Nederland niet het enige 
toelatingscriterium zijn. Bovendien zijn middelbare schoolcijfers in de praktijk 
vaak lastig te vergelijken, omdat aspirant-studenten verschillende 
onderwijsachtergronden hebben en in toenemende mate uit verschillende landen 
komen. Veelvoorkomende onderdelen van decentrale selectieprocedures zijn 
cognitieve vaardigheden- en kennistests, motivatie- en 
persoonlijkheidsvragenlijsten, en interviews. Vaak worden deze instrumenten in 
verschillende combinaties gebruikt (Inspectie van het Onderwijs, 2017; van den 
Broek et al., 2017). Onderdelen die veel voorkomen in matchingsprocedures zijn 
motivatie- en persoonlijkheidsvragenlijsten, tests, proefstuderen, motivatiebrieven 
en interviews (Warps et al., 2017). Een empirische onderbouwing van en evidentie 
over de validiteit van deze procedures ontbreekt vaak.  

De centrale vraag in dit proefschrift was dan ook: Hoe kunnen we studenten het 
beste selecteren, rekening houdend met de wettelijke en praktische 
belemmeringen die in Nederland gelden? In dit proefschrift wordt de meeste 
aandacht besteed aan de toelating tot universitaire studies met een numerus fixus 
en de meeste hoofdstukken bespreken onderzoek uitgevoerd onder aspirant-
studenten voor psychologie. 

 

Hoofdstuk 1 
In hoofdstuk 1 wordt een inleiding gegeven op selectie in het hoger onderwijs. De 
reden om decentrale selectie in te voeren was ‘om de juiste student op de juiste 
plaats te krijgen’ (Korthals, 2007). In dit proefschrift neem ik aan dat het doel van 
selectie is om de beste studenten voor ieder studieprogramma te selecteren. De 
beste studenten zijn gedefinieerd als: studenten die de studie afmaken, de meeste 
voortgang boeken en de beste cijfers behalen. Daarom is een eerste criterium dat 
een effectieve selectieprocedure een goede predictieve validiteit moet hebben voor 
toekomstige studieprestaties. Ten tweede moeten selectieprocedures eerlijk zijn. 
Kandidaten moeten niet ten onrechte benadeeld worden op basis van bijvoorbeeld 
geslacht, etniciteit, of sociaaleconomische status, ofwel, er moet geen sprake zijn 
van differentiële predictie (American Educational Research Association, American 
Psychological Association, & National Council on Measurement in Education, 
2014). Ten derde moeten belanghebbenden de procedures als eerlijk en wenselijk 
ervaren. De belangrijkste belanghebbenden zijn de aspirant-studenten, aangezien 
een toelating of afwijzing grote gevolgen kan hebben voor hun toekomstige 
loopbaan. In dit hoofdstuk wordt daarnaast een kort overzicht van verschillende 
voorspellers gegeven en komen discussies over loting of selectie, het gebruik van 
cognitieve- en noncognitieve voorspellers, en het voorspellen middels de 
eigenschapsbenadering en de gedragsgeneralisatiebenadering (Roe, 1990; van der 
Flier, 1992) aan bod. 

Hoofdstuk 2  
In hoofdstuk 2 wordt een onderzoek beschreven naar de predictieve validiteit van 
verschillende tests die werden gebruikt bij de selectie van studenten voor een 
psychologieprogramma. De procedure bestond uit een proefstudeertest op basis 
van de gedragsgeneralisatiebenadering en twee vaardighedentests die van 
specifiek belang werden geacht voor het succesvol voltooien van het 
studieprogramma: wiskunde en Engelse leesvaardigheid. De proefstudeertest was 
inhoudelijk gebaseerd op de eerste cursus uit het studieprogramma; de kandidaten 
moesten literatuur bestuderen en een tentamen maken over de stof. De scores op 
alle drie de tests hingen significant samen met het gemiddelde behaalde cijfer, het 
aantal behaalde studiepunten en studieuitval in het eerste jaar. De 
proefstudeertest was steeds de beste voorspeller, met een hoge predictieve 
validiteit die vergelijkbaar was met die van het gemiddelde middelbare 
schoolcijfer. In een logistisch regressiemodel waarin alle selectietestscores waren 
opgenomen om zelfgekozen inschrijving te voorspellen was de score op de 
proefstudeertest de enige significante voorspeller. Kortom, de proefstudeertest 
bleek een goede voorspeller te zijn voor studieprestaties in het eerste studiejaar, 
en biedt bovendien wellicht mogelijkheden tot zelfselectie. 
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Samenvatting 
Achtergrond 
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Hoofdstuk 3  
Dit hoofdstuk bestaat uit twee studies. De eerste studie is een vervolg op het 
onderzoek in hoofdstuk 2, waarin de resultaten voor het voorspellen van 
studiesucces in het eerste jaar werden gerepliceerd en samengevoegd over drie 
cohorten, en waarin de voorspelling van studiesucces na drie jaar werd onderzocht 
in één cohort. In de tweede studie werd de ‘constructverzadiging’ van de 
proefstudeertest onderzocht om meer inzicht te krijgen in wat de test meet en 
waarom die studiesucces goed voorspelde. We verwachtten daarbij dat scores op 
de proefstudeertest, net als studieprestaties, zouden samenhangen met cognitieve 
capaciteiten en verschillende noncognitieve eigenschappen. De scores op de 
proefstudeertest hadden een hoge predictieve validiteit voor het gemiddelde cijfer 
na één jaar en na drie jaar, en een wat lagere predictieve validiteit voor 
studievoortgang na één jaar en na drie jaar, studieuitval en zelfgekozen 
inschrijving. Wanneer we de proefstudeertest vergeleken met het gemiddelde 
middelbare schoolcijfer dan bleek het gemiddelde middelbare schoolcijfer een iets 
betere voorspeller voor het gemiddelde cijfer na drie jaar, terwijl de 
proefstudeertest een iets betere voorspeller was voor studievoortgang in het 
eerste jaar en studieuitval. Bovendien hadden de scores op de proefstudeertest 
incrementele validiteit bovenop het gemiddelde middelbare schoolcijfer. De scores 
op de wiskundetest hadden incrementele validiteit bovenop de proefstudeertest 
voor het voorspellen van cijfers op de statistiekvakken, wat de toevoegde waarde 
van de inhoudelijke match tussen voorspeller en criterium bevestigd. De resultaten 
uit de tweede studie waren gedeeltelijk onverwacht en lastig te interpreteren. Er 
werden geen verbanden gevonden tussen scores op de proefstudeertest en 
cognitieve capaciteiten, en slechts met een deel van de noncognitieve 
eigenschappen, met name met tentamencompetentie. Samengevat waren de scores 
op de proefstudeertest goede voorspellers van studiesucces. Vooral in situaties 
waarin de match tussen de student en de studie centraal staat lijkt proefstuderen 
een effectieve selectiemethode te zijn. Bovendien is er meer onderzoek nodig naar 
wat voor vaardigheden en eigenschappen er impliciet en rol spelen in prestaties op 
proefstudeertests. 

Hoofdstuk 4  
In dit hoofdstuk wordt een studie besproken over differentiële predictie van 
studieprestaties naar geslacht op basis van scores op een proefstudeertest. Een 
veelbesproken probleem in de literatuur is dat het toekomstige studiesucces van 
vrouwen vaak wordt onderschat op basis van ‘traditionele’ selectiecriteria zoals 
gestandaardiseerde cognitieve tests en, in mindere mate, middelbare schoolcijfers. 
Een verklaring is dat andere voorspellers die ook gerelateerd zijn aan studiesucces 
en aan geslacht buiten beschouwing worden gelaten. Vaak worden noncognitieve 
variabelen als zulke ontbrekende voorspellers genoemd en wordt daarom 

aangeraden om ook die voorspellers op te nemen in selectieprocedures. Dat is 
echter lastig, aangezien zulke variabelen meestal via zelfrapportage worden 
gemeten, wat problemen kan opleveren in selectiesituaties (zie ook hoofdstuk 5). 
Proefstuderen zou een alternatief kunnen bieden. Daarbij was de verwachting dat 
als de voorspeller en het criterium erg op elkaar lijken in inhoud en in vorm, er 
weinig of geen differentiële predictie zou zijn. Om die hypothese te onderzoeken 
zijn verschillende voorspeller-criterium combinaties onderzocht, variërend in 
representativiteit. Daarbij is gebruik gemaakt van frequentistische en Bayesiaanse 
analyses. Uit de resultaten bleek dat differentiële predictie niet volledig was 
verdwenen wanneer studiesucces werd voorspeld met een proefstudeertest, maar 
dat de effect sizes klein waren. Bovendien waren de effect sizes kleiner naarmate 
de voorspellers representatiever waren voor het criterium. Het inzetten van 
representatieve proefstudeertests zou dus een oplossing kunnen bieden voor de 
onderschatting van het studiesucces van vrouwelijke kandidaten. 

Hoofdstuk 5  
Dit hoofdstuk beschrijft een studie over het gebruik van 
zelfrapportagevragenlijsten in high-stakes selectiesituaties. Zulke vragenlijsten 
worden vaak gebruikt om noncognitive constructen zoals 
persoonlijkheidskenmerken of motivatie te meten. Het is bekend dat 
zelfrapportagevragenlijsten gevoelig zijn voor sociaal-wenselijk antwoorden en 
faking (Birkeland et al., 2006; Griffin & Wilson, 2012). In een steekproef van 
psychologiestudenten zijn faking en het effect daarvan op de predictieve validiteit 
onderzocht met een repeated-measures design. De respondenten hebben zowel 
voor de toelating tot de studie(selectiecontext) als na de start van de studie 
(onderzoekscontext) een vragenlijst ingevuld die bestond uit verschillende 
noncognitieve voorspellers van studiesucces. De scores en de predictieve- en 
incrementele validiteit op basis van de scores op beide momenten zijn vervolgens 
vergeleken. De resultaten lieten zien dat, vergeleken met de scores uit de 
onderzoekscontext, de scores uit de selectiecontext verschillen lieten zien die 
duidden op faking-good gedrag, de meeste schalen een lagere predictieve validiteit 
en incrementele validiteit hadden en tot minder juiste toelatingsbeslissingen 
leidden. Kortom, onderzoekresultaten verkregen uit low-stakes condities kunnen 
niet simpelweg gegeneraliseerd worden naar high-stakes selectiesituaties. 

Hoofdstuk 6  
In dit hoofdstuk wordt een onderzoek besproken naar de meningen van aspirant-
studenten over verschillende selectiemethoden voor het hoger onderwijs op basis 
van de organizational justice theory (Steiner & Gilliland 1996). Aspirant-studenten 
voor een psychologieopleiding vulden na deelname aan een selectie- of een 
matchingsprocedure een vragenlijst in over verschillende veelgebruikte 
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selectiemethoden. We hebben vervolgens gekeken naar de algemene wenselijkheid 
en scores op verschillende rechtvaardigheidsdimensies van de methoden. Ook zijn 
verbanden tussen algemene wenselijkheid van methoden en scores op de 
rechtvaardigheidsdimensies, wenselijkheid en testprestaties, en wenselijkheid en 
studiekeuzegedrag in kaart gebracht. Volgens de aspirant-studenten waren 
interviews en proefstudeertests de meest wenselijke selectiemethoden. Tegen de 
verwachtingen in werden middelbare schoolcijfers als één van de minst wenselijke 
methoden beoordeeld en vonden we geen verband tussen de wenselijkheid van de 
gebruikte selectiemethode en aanmeldbeslissingen. Zoals eerder gevonden in de 
personeelsselectieliteratuur bleken scores op de dimensies face-validity, study-
relatedness, applicant differentiation, chance to perform, scientific evidence, en wide-
spread use het sterkst gerelateerd aan algemene wenselijkheid. We vonden geen 
verschillen in wenselijkheidsbeoordelingen van selectiemethoden op basis van 
geslacht, en weinig verschillen tussen groepen die de vragenlijst invulden over 
wenselijkheid in een matchings- of selectiesituatie.  

Hoofdstuk 7  
Hier wordt een analyse gegeven van de toegevoegde waarde van decentrale 
selectie in het Nederlandse hoger onderwijs aan de hand van verschillende 
utiliteitsmodellen. Het doel van decentrale selectie is het bevorderen van het 
studierendement en studiesucces. Tegelijkertijd moet de toegankelijkheid tot het 
hoger onderwijs gewaarborgd blijven en moeten zo min mogelijk studenten ten 
onrechte worden afgewezen voor de studie van hun keuze. Studies naar de effecten 
van selectie in het onderwijs rapporteren echter vaak slechts resultaten over 
verschillen tussen groepen of correlaties tussen selectiemethoden en criteria. Om 
uitspraken te doen over de toegevoegde waarde en praktische effecten van selectie 
kunnen verschillende utiliteitsmodellen gebruikt worden die ook rekening houden 
met contextfactoren zoals de toevalskans en de selectieratio. In dit hoofdstuk 
worden het Taylor-Russell model (1939) en het Naylor-Shine model (1965) 
besproken en toegelicht met empirische voorbeelden. Op basis van deze modellen 
kan geconcludeerd worden dat selectie alleen van toegevoegde waarde is als de 
toevalskans en de selectieratio niet erg hoog zijn, zelfs bij selectieprocedures met 
een hoge predictieve validiteit. Gegeven de stand van zaken in het Nederlandse 
hoger onderwijs, waarin de selectieratio vaak erg hoog is, zal decentrale selectie 
weinig tot geen toegevoegde waarde opleveren in termen van studiesucces. 

Hoofdstuk 8  
In dit hoofdstuk wordt de toevoegde waarde van noncognitieve of nonacademische 
tests voor bij de selectie van geneeskundestudenten geanalyseerd. Deze tests 
meten vaardigheden zoals ethisch handelen en communicatievaardigheden, 
bijvoorbeeld in de vorm van multiple-mini interviews en situational judgment 

tests. Het doel van deze tests is meestal het voorspellen van prestaties tijdens 
stages en coschappen, of latere prestaties als arts. In verschillende studies zijn 
verbanden gevonden tussen de scores op zulke tests en het toekomstig 
functioneren als student en als arts. Als we deze resultaten echter bekijken in de 
context van realistische toevalskansen en selectieratio’s, dan is de toegevoegde 
waarde van dit soort instrumenten meestal gering.  

Hoofdstuk 9  
Dit hoofdstuk bevat een discussie over het ‘verbreden’ van de criteria die gebruikt 
worden bij toelatingsprocedures tot het hoger onderwijs, met name in de V.S. Die 
verbreding houdt vaak in dat er naast voornamelijk cognitieve criteria, zoals SAT 
of ACT scores, ook noncognitieve criteria gebruikt worden. We bespreken de 
redenen voor het gebruik van bredere criteria, de empirische evidentie, het 
probleem van het gebruik in high-stakes selectiesituaties en het effect op adverse 
impact. We stellen een gedragsgeneralisatiebenadering voor als alternatief. Steven 
Stemler (2017)heeft een commentaar geschreven, die met toestemming van de 
auteur en het tijdschrift in een kader is toegevoegd, waarop weer een korte reactie 
wordt gegeven. We komen tot de conclusie dat selectiecriteria, onderwijs en 
toetsing niet los van elkaar beschouwd moeten worden maar bij elkaar aan dienen 
te sluiten. Proefstuderen in toelatingsprocedures zou hieraan bij kunnen dragen. 

Hoofdstuk 10  
In dit hoofdstuk volgt een algemene discussie van de bevindingen in dit 
proefschrift. Het middelbare schoolcijfer bleek inderdaad een goede voorspeller 
van studieprestaties in het hoger onderwijs, maar mag niet als enige criterium 
gebruikt worden en heeft daarnaast nog een aantal praktische bezwaren. 
Bovendien bleek dat aspirant-studenten het geen wenselijk selectiecriterium 
vonden. Verschillende noncognitieve vaardigheden waren goede voorspellers van 
studieprestaties, maar niet als zij werden gemeten in een high-stakes 
selectiecontext. Test van algemene cognitieve vaardigheden worden weinig 
gebruikt voor toelating tot het hoger onderwijs in Europa en speelden daarom 
geen grote rol in dit proefschrift. Resultaten uit hoofdstuk 3 waren in 
overeenstemming met eerdere conclusies dat dit soort tests niet erg geschikt zijn 
om onderscheid te maken tussen de al sterk voorgeselecteerde groep aspirant-
studenten van het hoger onderwijs in Nederland. Bovendien is het doel niet om 
studenten te selecteren of te matchen voor een onderwijsniveau, maar voor een 
onderwijsprogramma. Daarom ligt het niet erg voor de hand om zeer algemene 
cognitieve- of noncognitieve onderdelen op te nemen in toelatingsprocedures. 
Proefstudeertests hadden een hoge predictieve validiteit, lieten weinig 
differentiële predictie zien en werden als wenselijk beoordeeld door de 
kandidaten. Gezien deze resultaten lijkt proefstuderen de best passende methode 

230

Samenvatting



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 231PDF page: 231PDF page: 231PDF page: 231

selectiemethoden. We hebben vervolgens gekeken naar de algemene wenselijkheid 
en scores op verschillende rechtvaardigheidsdimensies van de methoden. Ook zijn 
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voor de toelating tot het hoger onderwijs. Bovendien waren er ook aanwijzingen 
dat proefstuderen zelfselectie zou kunnen bevorderen, wat goed past bij het doel 
van toelatingsprocedures in Nederland. Decentrale selectie zal echter 
waarschijnlijk vooral een voordeel opleveren voor de weinige 
onderwijsprogramma’s die een aanzienlijk deel van de kandidaten kunnen 
afwijzen; de rendementen in het hoger onderwijs als geheel zullen er 
waarschijnlijk in beperkte mate door stijgen. Door matching en zelfselectie, wat 
eventueel studieuitval en studieswitch zou kunnen verminderen, kan hooguit enig 
effect verwacht worden. Daarom raad ik aan om toelatingsprocedures te 
ontwerpen die zo representatief mogelijk zijn voor het betreffende 
onderwijsprogramma. 

De resultaten laten ook zien dat een gedragsgeneralisatiebenadering met succes 
kan worden toegepast in een onderwijscontext. Sommigen vinden die benadering 
a-theoretisch omdat we niet weten wat we meten. Met die kritiek ben ik het 
oneens. De theorie van de consistentie van gedrag is een eenvoudige theorie 
waarbij geen nomologische netwerken van verschillende theoretische constructen 
worden gemaakt, maar het is wel degelijk een theorie. Het definiëren van gedrag 
en prestaties in termen van onderliggende constructen is vaak erg bruikbaar 
gebleken, maar het is niet altijd nodig. Soms kunnen methoden op basis van 
gedragsgeneralisatie bovendien betere resultaten opleveren. De vraag waarom die 
aanpak werkt en welke constructen daarbij een rol spelen is een interessante, 
maar geen absoluut noodzakelijke vraag. 

De grootste uitdaging binnen selectie, in het onderwijs en daarbuiten, blijft het 
meten van noncognitieve eigenschappen zoals conscientieusheid en motivatie. Het 
is moeilijk om dat valide te doen in high-stakes situaties en er is op dit moment nog 
geen oplossing voor dat probleem. Assessments op basis van de 
gedragsgeneralisatiebenadering kunnen hier misschien aan bijdragen en 
verdienen in de toekomst meer aandacht. 

Dankwoord 
Lieve vrienden en familie, beste collega’s, ik heb een erg leuke en leerzame 
tijd gehad de afgelopen vier jaar. Daar wil ik jullie graag voor bedanken. 

Beste Rob, bedankt voor je enthousiasme en betrokkenheid, maar vooral 
voor het vertrouwen. Je hebt me kansen geboden om veel te doen en te 
leren op het gebied van onderzoek en onderwijs. Ik heb de afgelopen jaren 
met heel veel plezier samengewerkt en ik hoop en verwacht dat dat nog 
lang zo blijft. Dear Jorge, many chapters in this thesis would not have been 
what they are without your input. Thanks for all your support on 
statistical matters and your thorough feedback. Beste Jaap, ik weet nog 
goed dat je me steeds bemoedigend toeknikte toen ik, best zenuwachtig, 
aan het sollicitatiegesprek voor de deze promotieplek begon. Bedankt 
voor je aanmoedigingen vanaf het begin. 

Anja en Tom, bedankt dat jullie je kamer met me wilden delen en af en toe 
wat afleiding boden, ik vond het erg gezellig! Beste Iris, bedankt voor de 
leuke samenwerking voor Testtheorie. I also want to thank all the other 
colleagues from the Department of Psychometrics and Statistics for the 
casual chats, advice, discussions, and the pleasant company: Daniella, 
Lieke, Jorien, Nitin, Maliheh, Mark, Anja E., Sarahanne, Matthias, Marieke, 
Henk, Casper, Don, Laura, Edith, Karin and Hanny. 

Ik wil de collega’s van het masterprogramma Talent-Development & 
Creativity ook bedanken voor de leuke en leerzame samenwerking: Nico, 
Henderien, Yannick, Burkhard, en in het bijzonder Ruud. Ook de studenten 
bedank ik graag voor hun input en enthousiasme, in het bijzonder Joris, 
Nina, Simone, Hajo, Francie, Esther en Marieke, ik vond het erg leuk om bij 
te dragen aan jullie masteronderzoek. 

Ook bedank ik prof. dr. Marise Born, prof. dr. Janke Cohen-Schotanus en 
prof. dr. Bernard Nijstad voor het lezen en beoordelen van mij proefschrift. 

Daarnaast bedank ik Karel Brookhuis, Sabine Otten, Sippie Overwijk en 
Johan Romein voor het mogelijk maken van dit onderzoek. Zonder jullie 
inzet was het niet gelukt. Ik heb ook veel geleerd tijdens de jaarlijkse 
Dutch-Flemish Research Meetings on Recruitment and Selection Research, 
ik bedank iedereen die daarbij was. In het bijzonder bedank ik Marise en 
Axel, en Wendy en Karen: ik vond het erg leuk om samen een sessie op de 
NCME in San Antonio te verzorgen. 

232

Dankwoord



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 233PDF page: 233PDF page: 233PDF page: 233

voor de toelating tot het hoger onderwijs. Bovendien waren er ook aanwijzingen 
dat proefstuderen zelfselectie zou kunnen bevorderen, wat goed past bij het doel 
van toelatingsprocedures in Nederland. Decentrale selectie zal echter 
waarschijnlijk vooral een voordeel opleveren voor de weinige 
onderwijsprogramma’s die een aanzienlijk deel van de kandidaten kunnen 
afwijzen; de rendementen in het hoger onderwijs als geheel zullen er 
waarschijnlijk in beperkte mate door stijgen. Door matching en zelfselectie, wat 
eventueel studieuitval en studieswitch zou kunnen verminderen, kan hooguit enig 
effect verwacht worden. Daarom raad ik aan om toelatingsprocedures te 
ontwerpen die zo representatief mogelijk zijn voor het betreffende 
onderwijsprogramma. 

De resultaten laten ook zien dat een gedragsgeneralisatiebenadering met succes 
kan worden toegepast in een onderwijscontext. Sommigen vinden die benadering 
a-theoretisch omdat we niet weten wat we meten. Met die kritiek ben ik het 
oneens. De theorie van de consistentie van gedrag is een eenvoudige theorie 
waarbij geen nomologische netwerken van verschillende theoretische constructen 
worden gemaakt, maar het is wel degelijk een theorie. Het definiëren van gedrag 
en prestaties in termen van onderliggende constructen is vaak erg bruikbaar 
gebleken, maar het is niet altijd nodig. Soms kunnen methoden op basis van 
gedragsgeneralisatie bovendien betere resultaten opleveren. De vraag waarom die 
aanpak werkt en welke constructen daarbij een rol spelen is een interessante, 
maar geen absoluut noodzakelijke vraag. 

De grootste uitdaging binnen selectie, in het onderwijs en daarbuiten, blijft het 
meten van noncognitieve eigenschappen zoals conscientieusheid en motivatie. Het 
is moeilijk om dat valide te doen in high-stakes situaties en er is op dit moment nog 
geen oplossing voor dat probleem. Assessments op basis van de 
gedragsgeneralisatiebenadering kunnen hier misschien aan bijdragen en 
verdienen in de toekomst meer aandacht. 

Dankwoord 
Lieve vrienden en familie, beste collega’s, ik heb een erg leuke en leerzame 
tijd gehad de afgelopen vier jaar. Daar wil ik jullie graag voor bedanken. 

Beste Rob, bedankt voor je enthousiasme en betrokkenheid, maar vooral 
voor het vertrouwen. Je hebt me kansen geboden om veel te doen en te 
leren op het gebied van onderzoek en onderwijs. Ik heb de afgelopen jaren 
met heel veel plezier samengewerkt en ik hoop en verwacht dat dat nog 
lang zo blijft. Dear Jorge, many chapters in this thesis would not have been 
what they are without your input. Thanks for all your support on 
statistical matters and your thorough feedback. Beste Jaap, ik weet nog 
goed dat je me steeds bemoedigend toeknikte toen ik, best zenuwachtig, 
aan het sollicitatiegesprek voor de deze promotieplek begon. Bedankt 
voor je aanmoedigingen vanaf het begin. 

Anja en Tom, bedankt dat jullie je kamer met me wilden delen en af en toe 
wat afleiding boden, ik vond het erg gezellig! Beste Iris, bedankt voor de 
leuke samenwerking voor Testtheorie. I also want to thank all the other 
colleagues from the Department of Psychometrics and Statistics for the 
casual chats, advice, discussions, and the pleasant company: Daniella, 
Lieke, Jorien, Nitin, Maliheh, Mark, Anja E., Sarahanne, Matthias, Marieke, 
Henk, Casper, Don, Laura, Edith, Karin and Hanny. 

Ik wil de collega’s van het masterprogramma Talent-Development & 
Creativity ook bedanken voor de leuke en leerzame samenwerking: Nico, 
Henderien, Yannick, Burkhard, en in het bijzonder Ruud. Ook de studenten 
bedank ik graag voor hun input en enthousiasme, in het bijzonder Joris, 
Nina, Simone, Hajo, Francie, Esther en Marieke, ik vond het erg leuk om bij 
te dragen aan jullie masteronderzoek. 

Ook bedank ik prof. dr. Marise Born, prof. dr. Janke Cohen-Schotanus en 
prof. dr. Bernard Nijstad voor het lezen en beoordelen van mij proefschrift. 

Daarnaast bedank ik Karel Brookhuis, Sabine Otten, Sippie Overwijk en 
Johan Romein voor het mogelijk maken van dit onderzoek. Zonder jullie 
inzet was het niet gelukt. Ik heb ook veel geleerd tijdens de jaarlijkse 
Dutch-Flemish Research Meetings on Recruitment and Selection Research, 
ik bedank iedereen die daarbij was. In het bijzonder bedank ik Marise en 
Axel, en Wendy en Karen: ik vond het erg leuk om samen een sessie op de 
NCME in San Antonio te verzorgen. 

233

Dankwoord



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 234PDF page: 234PDF page: 234PDF page: 234

Ik bedank Klaas Visser voor zijn praktische blik en passie voor het hoger 
onderwijs, maar vooral voor ons leuke contact. Ik wil Arnout Prince en 
Kees van den Bos bedanken voor het aanwakkeren van mijn interesse in 
onderzoek tijdens het schrijven van mijn master- en bachelor scriptie. 

Dan heb ik ook nog twee fantastische paranimfen. Ilse, wat een geluk dat ik 
een goeie vriendin heb die toevallig ook nog mijn zus(je) is. Nadine, 
bedankt voor je vriendschap de afgelopen 15 jaar, zoals je ziet heb ik 
inmiddels genoeg geschreven om een muurtje mee te kunnen behangen ;) 
 
Mam, ik kon altijd langskomen om de dagelijkse beslommeringen te 
bespreken bij een hapje eten of een kopje thee. Bedankt voor je grenzeloze 
interesse in zelfs de kleinste zaken. Pap, je hebt altijd alles wat ik schreef 
willen lezen. Bedankt voor je steun en je trots, dat doet me altijd goed. Elly, 
bedankt voor je grote belangstelling in alles en voor de gezelligheid de 
afgelopen jaren. 

Ook mijn lieve vrienden sinds de middelbare school: Jantien, Lisette, Laura 
en Bram bedankt voor jullie vriendschap; kleine mensen worden groot. 
Ook Nelleke, Nienke, Sietske, Philiene, Maria en Ilse, bedankt voor de leuke 
studietijd en alle gezelligheid daarna. 

Freek, het is onmogelijk om hier iets te schrijven dat de lading dekt. 
Bedankt voor alles, maar vooral voor dat je me altijd aan het lachen maakt. 
  

Curriculum Vitae 
Susan Niessen studied Applied Psychology (propaedeutic degree in 2008) 
at Saxion University of Applied Sciences in Deventer, and Orthopedagogy 
(bachelor’s degree in 2011 and master’s degree in 2012) at the University 
of Groningen, with a specialization in special needs education. In 2013 she 
started her PhD research on predicting academic achievement in college 
admission procedures at the Department of Psychometrics and Statistics 
at the University of Groningen, supervised by Prof. dr. Rob Meijer, dr. Jorge 
Tendeiro, and mr. dr. Jaap Dijkstra, funded by the innovation budget of the 
Faculty of Behavioral- and Social Sciences and the Faculty of Law. During 
this project she presented at several national and international 
conferences, including the Conference of the International Test Committee, 
the European Conference on Psychological Assessment, and the Education 
Research Days, and chaired a symposium at the Annual Meeting of the 
National Council on Measurement in Education. She has appeared in 
several professional journals and popular media, including NRC 
Handelsblad and the Dutch Broadcast Foundation (NOS). She obtained 
research grants from Cambridge English language Assessment (PI), the 
Dutch Ministry of Education, Culture and Sciences (co-applicant), and the 
Heymans Institute for Psychological Research (co-applicant). In 2016 she 
was awarded the Science for Society Award by the Faculty of Behavioral- 
and Social Sciences. She also taught several courses in the Psychology 
program, including test theory and the course talent assessment for the 
master program Talent Development and Creativity, and supervised 
several master theses in this program. She will continue to work at the 
Department of Psychometrics and Statistics at the University of Groningen 
as an assistant professor. 
  

234

Curriculum vitae



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 235PDF page: 235PDF page: 235PDF page: 235

Ik bedank Klaas Visser voor zijn praktische blik en passie voor het hoger 
onderwijs, maar vooral voor ons leuke contact. Ik wil Arnout Prince en 
Kees van den Bos bedanken voor het aanwakkeren van mijn interesse in 
onderzoek tijdens het schrijven van mijn master- en bachelor scriptie. 

Dan heb ik ook nog twee fantastische paranimfen. Ilse, wat een geluk dat ik 
een goeie vriendin heb die toevallig ook nog mijn zus(je) is. Nadine, 
bedankt voor je vriendschap de afgelopen 15 jaar, zoals je ziet heb ik 
inmiddels genoeg geschreven om een muurtje mee te kunnen behangen ;) 
 
Mam, ik kon altijd langskomen om de dagelijkse beslommeringen te 
bespreken bij een hapje eten of een kopje thee. Bedankt voor je grenzeloze 
interesse in zelfs de kleinste zaken. Pap, je hebt altijd alles wat ik schreef 
willen lezen. Bedankt voor je steun en je trots, dat doet me altijd goed. Elly, 
bedankt voor je grote belangstelling in alles en voor de gezelligheid de 
afgelopen jaren. 

Ook mijn lieve vrienden sinds de middelbare school: Jantien, Lisette, Laura 
en Bram bedankt voor jullie vriendschap; kleine mensen worden groot. 
Ook Nelleke, Nienke, Sietske, Philiene, Maria en Ilse, bedankt voor de leuke 
studietijd en alle gezelligheid daarna. 

Freek, het is onmogelijk om hier iets te schrijven dat de lading dekt. 
Bedankt voor alles, maar vooral voor dat je me altijd aan het lachen maakt. 
  

Curriculum Vitae 
Susan Niessen studied Applied Psychology (propaedeutic degree in 2008) 
at Saxion University of Applied Sciences in Deventer, and Orthopedagogy 
(bachelor’s degree in 2011 and master’s degree in 2012) at the University 
of Groningen, with a specialization in special needs education. In 2013 she 
started her PhD research on predicting academic achievement in college 
admission procedures at the Department of Psychometrics and Statistics 
at the University of Groningen, supervised by Prof. dr. Rob Meijer, dr. Jorge 
Tendeiro, and mr. dr. Jaap Dijkstra, funded by the innovation budget of the 
Faculty of Behavioral- and Social Sciences and the Faculty of Law. During 
this project she presented at several national and international 
conferences, including the Conference of the International Test Committee, 
the European Conference on Psychological Assessment, and the Education 
Research Days, and chaired a symposium at the Annual Meeting of the 
National Council on Measurement in Education. She has appeared in 
several professional journals and popular media, including NRC 
Handelsblad and the Dutch Broadcast Foundation (NOS). She obtained 
research grants from Cambridge English language Assessment (PI), the 
Dutch Ministry of Education, Culture and Sciences (co-applicant), and the 
Heymans Institute for Psychological Research (co-applicant). In 2016 she 
was awarded the Science for Society Award by the Faculty of Behavioral- 
and Social Sciences. She also taught several courses in the Psychology 
program, including test theory and the course talent assessment for the 
master program Talent Development and Creativity, and supervised 
several master theses in this program. She will continue to work at the 
Department of Psychometrics and Statistics at the University of Groningen 
as an assistant professor. 
  

235

Curriculum vitae



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 236PDF page: 236PDF page: 236PDF page: 236

List of Publications 
Peer-reviewed publications 
Niessen, A. S. M., & Meijer, R. R. (2017). On the use of broadened admission criteria 

in higher education. Perspectives on Psychological Science, 12, 436-448. 
doi:10.1177/1745691616683050 

Niessen, A. S. M., & Meijer, R. R. (2017). College admissions, diversity, and 
performance-based assessment: Reply to Stemler (2017). Perspectives on 
Psychological Science, 12, 452-453. doi:10.1177/174569161769305 

Niessen, A. S. M., Meijer, R. B., & Tendeiro, J. N. (2017). Applying organizational 
justice theory to admission into higher education: Admission from a 
student perspective. International Journal of Selection and Assessment, 25, 
72-84. doi:10.1111/ijsa.12161 

Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2017). Measuring non-cognitive 
predictors in high-stakes contexts: The effect of self-presentation on self-
report instruments used in admission to higher education. Personality and 
Individual Differences, 106, 183-189. doi:10.1016/j.paid.2016.11.014 

Tendeiro, J. N., Meijer, R. R., & Niessen, A. S. M. N. (2016). PerFit: An R package for 
person-fit analysis in IRT. Journal of Statistical Software, 74, 1-27. 
doi:10.18637/jss.v074.i05 

Meijer, R. R., Niessen, A. S. M., & Tendeiro, J. N. (2016). A practical guide to check 
the consistency of item response patterns in clinical research through 
person-fit statistics: Examples and a computer program. Assessment, 23, 
52-62. doi:10.1177/1073191115577800 

Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2016). Detecting careless 
respondents in web-based questionnaires: Which method to use? Journal 
of Research in Personality, 63, 1-11. doi:10.1016/j.jrp.2016.04.010 

Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2016). Predicting performance in 
higher education using proximal predictors. PLoS ONE, 11, e0153663. 
doi:10.1371/journal.pone.0153663 

Niessen, A. S. M., & Meijer, R. R. (2016). Selection of medical students on the basis 
of non-academic skills: Is it worth the trouble? Clinical medicine, 16, 339-
342. doi:10.7861/clinmedicine.16-4-339 

Meijer, R. R., & Niessen, A. S. M. (2015). A trial studying approach to predict college 
achievement. Frontiers in Psychology, 6, 1-3. doi: 
10.3389/fpsyg.2015.00887 

Niessen, A., & Meijer, R. (2015). Wanneer heeft selectie in het hoger onderwijs zin? 
De stand van zaken anno 2015. Tijdschrift voor Hoger Onderwijs, 33, 4-19. 

Submitted 
Niessen, A. S. M., Meijer, R. R., & Tendeiro. Admission testing for higher education: A 

multi-cohort study on the validity of high-fidelity curriculum-sampling tests. 
Niessen, A. S. M., Meijer, R. R., & Tendeiro. Gender-Based Differential Prediction by 

Curriculum Samples for College Admissions. 
Den Hartigh, J. R., Niessen, A. S. M., Frencken, W. G. P., & Meijer, R. R. Selection 

procedures in sports: Improving predictions of athletes' future performance. 

Meijer, H., Niessen, A. S. M., den Hartigh, J. R., & Frencken, W. G. P. Prestaties 
voorspellen in de sport: Inzichten uit de selectiepsychologie [Predicting 
performance in sports: Lessons from selection psychology]. 

Professional and other publications 
Niessen, A. S. M. & Meijer, R. R. (2017). Review of the book Who gets in? Strategies 

for fair and effective college admissions, by R. Zwick. Journal of Educational 
Measurement, 54, 550-553. doi:10.1111/jedm.12160 

Niessen, A. S. M. & Meijer, R. R. (2017). Voorspellen in het kader van de 
studiekeuzecheck: Tijd voor verbetering [Prediction in matching 
procedures: Need for improvement]. Onderzoek van Onderwijs, 46, 5-7. 

Niessen, A. S. M., & Meijer, R. R. (2016). Work sample tests voor selectie en 
matching in het hoger onderwijs [Work sample tests for selection and 
matching in higher education]. Examens, 3, 21-25. 

Meijer, R. R., Niessen, A. S. M., & Boevé, A. J. (2015). Rapporteren van subtestscores 
in de klinische praktijk: Oppassen met de interpretatie [A cautionary note 
on the use of subtest scores in clinical practicee]. De Psycholoog, 50, 35-41. 

  

236

List of publications



515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen515949-L-bw-niessen
Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018Processed on: 5-1-2018 PDF page: 237PDF page: 237PDF page: 237PDF page: 237

List of Publications 
Peer-reviewed publications 
Niessen, A. S. M., & Meijer, R. R. (2017). On the use of broadened admission criteria 

in higher education. Perspectives on Psychological Science, 12, 436-448. 
doi:10.1177/1745691616683050 

Niessen, A. S. M., & Meijer, R. R. (2017). College admissions, diversity, and 
performance-based assessment: Reply to Stemler (2017). Perspectives on 
Psychological Science, 12, 452-453. doi:10.1177/174569161769305 

Niessen, A. S. M., Meijer, R. B., & Tendeiro, J. N. (2017). Applying organizational 
justice theory to admission into higher education: Admission from a 
student perspective. International Journal of Selection and Assessment, 25, 
72-84. doi:10.1111/ijsa.12161 

Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2017). Measuring non-cognitive 
predictors in high-stakes contexts: The effect of self-presentation on self-
report instruments used in admission to higher education. Personality and 
Individual Differences, 106, 183-189. doi:10.1016/j.paid.2016.11.014 

Tendeiro, J. N., Meijer, R. R., & Niessen, A. S. M. N. (2016). PerFit: An R package for 
person-fit analysis in IRT. Journal of Statistical Software, 74, 1-27. 
doi:10.18637/jss.v074.i05 

Meijer, R. R., Niessen, A. S. M., & Tendeiro, J. N. (2016). A practical guide to check 
the consistency of item response patterns in clinical research through 
person-fit statistics: Examples and a computer program. Assessment, 23, 
52-62. doi:10.1177/1073191115577800 

Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2016). Detecting careless 
respondents in web-based questionnaires: Which method to use? Journal 
of Research in Personality, 63, 1-11. doi:10.1016/j.jrp.2016.04.010 

Niessen, A. S. M., Meijer, R. R., & Tendeiro, J. N. (2016). Predicting performance in 
higher education using proximal predictors. PLoS ONE, 11, e0153663. 
doi:10.1371/journal.pone.0153663 

Niessen, A. S. M., & Meijer, R. R. (2016). Selection of medical students on the basis 
of non-academic skills: Is it worth the trouble? Clinical medicine, 16, 339-
342. doi:10.7861/clinmedicine.16-4-339 

Meijer, R. R., & Niessen, A. S. M. (2015). A trial studying approach to predict college 
achievement. Frontiers in Psychology, 6, 1-3. doi: 
10.3389/fpsyg.2015.00887 

Niessen, A., & Meijer, R. (2015). Wanneer heeft selectie in het hoger onderwijs zin? 
De stand van zaken anno 2015. Tijdschrift voor Hoger Onderwijs, 33, 4-19. 

Submitted 
Niessen, A. S. M., Meijer, R. R., & Tendeiro. Admission testing for higher education: A 

multi-cohort study on the validity of high-fidelity curriculum-sampling tests. 
Niessen, A. S. M., Meijer, R. R., & Tendeiro. Gender-Based Differential Prediction by 

Curriculum Samples for College Admissions. 
Den Hartigh, J. R., Niessen, A. S. M., Frencken, W. G. P., & Meijer, R. R. Selection 

procedures in sports: Improving predictions of athletes' future performance. 

Meijer, H., Niessen, A. S. M., den Hartigh, J. R., & Frencken, W. G. P. Prestaties 
voorspellen in de sport: Inzichten uit de selectiepsychologie [Predicting 
performance in sports: Lessons from selection psychology]. 

Professional and other publications 
Niessen, A. S. M. & Meijer, R. R. (2017). Review of the book Who gets in? Strategies 

for fair and effective college admissions, by R. Zwick. Journal of Educational 
Measurement, 54, 550-553. doi:10.1111/jedm.12160 

Niessen, A. S. M. & Meijer, R. R. (2017). Voorspellen in het kader van de 
studiekeuzecheck: Tijd voor verbetering [Prediction in matching 
procedures: Need for improvement]. Onderzoek van Onderwijs, 46, 5-7. 

Niessen, A. S. M., & Meijer, R. R. (2016). Work sample tests voor selectie en 
matching in het hoger onderwijs [Work sample tests for selection and 
matching in higher education]. Examens, 3, 21-25. 

Meijer, R. R., Niessen, A. S. M., & Boevé, A. J. (2015). Rapporteren van subtestscores 
in de klinische praktijk: Oppassen met de interpretatie [A cautionary note 
on the use of subtest scores in clinical practicee]. De Psycholoog, 50, 35-41. 

  

237

List of publications




