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Chapter 6. Who succeeds at university? Factors predicting academic achievement of 

first-year Dutch students 

 

Abstract 

This study focused on the effects of characteristics related to the students and to the 

manner in which institutes organise their education, on academic achievement. Four 

groups, i.e. two departments and two cohorts, of first-year students in the University 

of Groningen filled in a self-report questionnaire on their motivation and information 

processing approach. Furthermore, student ratings provided information on the quality 

of the courses. Finally, information on the quantity of the courses was obtained 

through paper sources, such as study guides. Multilevel analyses showed that a 

student’s ability and motivation, the quality of assessment and the numbers of self-

study hours, active hours and passive hours, affected academic achievement. 

 

6.1 Introduction 

Over the past decades, educational research has focused on the question of 

what influences academic achievement or, more generally, what influences learning. 

Most of these studies start from theories that focus on the interaction between the 

student and the department (see Bijleveld, 1993, Pascarella &  Terenzini, 1991, Prins, 

1997, for reviews). These studies have provided us with information regarding three 

complexes of factors that affect academic achievement, namely (a) characteristics 

related to policy and the study grant system, (b) characteristics related to the manner 

in which institutions organise their education and (c) characteristics related to the 

students. These last two complexes of factors form the focus in this chapter on the 

question “what influences academic achievement at two departments from the 

University of Groningen?”  

 

6.2 Background of the Study 

This study starts from the interaction approach, which assumes that academic 

achievement or learning is a result of the complex interaction between a student and 

the environment. This approach is common in all fields of educational study but in the 

field of higher education theories from Spady (1970) and Tinto (1987) form the basis 

for many studies. These theories start from the assumption that both student 

characteristics and the student’s interaction with the social and the academic 
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environments influence the decision to persist or to withdraw from college. Many 

studies have elaborated on Tinto’s model (see Pascarella &  Chapman, 1983; McInnis, 

Hartley, Polesel &  Teese, 2000 and Webb, 1990 for an overview). These studies have 

shown that the interaction approach provides a good theoretical framework for 

examining achievement in higher education.  

 The above-mentioned interaction models have also been examined in the 

Netherlands. For example, Beekhoven (2002), van den Berg (2002), Bijleveld (1993), 

Jansen (1996), Prins (1997), De Jong, Roeleveld, Webbink and Verbeek (1997) have 

examined models of academic achievement, which included various combinations of 

complexes of factors mentioned above. The Dutch achievement models do differ from 

the Anglo-Saxon models. Most of the Anglo-Saxon models start from the assumption 

that students live on campus, while this is generally not the case in the Netherlands. 

Further, a cohort of first-year students in the Netherlands basically follows the same 

courses. Whereas in the Anglo-Saxon situation students are free to choose their 

courses from the start of their studies. Finally, compared to the Anglo-Saxon 

integration models mentioned above, the Dutch models have paid more attention to 

characteristics related to the manner in which institutes organise their education. 

 These studies on achievement have provided us with a number of factors that 

affect learning, academic achievement or prevent students from dropout. In general, 

these factors can be divided into three complexes of factors (Prins, 1997). Firstly, 

these concern the factors that are related to the characteristics of the higher education 

system and study financing. For example, in Dutch higher education measures 

concerning the nominal study length and the nominal enrolment length as well as 

measures concerning study financing have been a major topic on the political agenda 

(van den Berg, 2002; Jansen, 1996).  

Secondly, one distinguishes a complex of factors that is related to the manner 

in which institutions organise their education. These concern factors on the 

curriculum level, such as the spread of courses in the curriculum and the policy 

related to assessment (van den Berg, 2002; Jansen, 1996). Beside that, these factors 

concern the course environment in terms of the quality and the quantity of instruction 

(Slavin, 1995). 

The final complex of factors concerns the student characteristics. This final 

complex concerns, among other things, background characteristics, such as gender, 

age and ability. This complex also concerns the cognitive and meta-cognitive learning 
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strategies. Finally, this complex concerns student characteristics, such as the positive 

beliefs, motivation and emotions towards study which has mainly been investigated in 

relation to the cognitive and meta-cognitive learning strategies mentioned afore 

(Covington, 2000). 

Despite this variety of studies on academic achievement and dropout, some 

aspects need to be examined in more detail. First, most of the interaction models 

mentioned above have focused on the relationship between student characteristics and 

academic achievement, while characteristics related to the way institutions organise 

their education have received less attention. Further, even if these studies have 

included these characteristics they mainly concerned quantitative aspects of education 

instead of the quality of the course/ the learning environment. Finally, most models 

included a cross-sectional design, while a longitudinal design would be preferable. 

The present study focuses on the last two complexes of factors, i.e. related to the 

student and the manner in which institutes organise their education, and aims to 

answer the question “What influences academic achievement of students in two 

departments in the University of Groningen?”  The present study examines a model 

that is based on the above-mentioned models. The model starts from the interaction 

approach and integrates literature on the quality and quantity of instruction, literature 

on deep information processing strategies and literature on motivation to specify 

hypotheses concerning the relationship between the last two complexes of factors and 

achievement. The study includes two samples of students, namely two cohorts of 

students in a department in the faculty of Arts and two cohorts of students in a 

department in the faculty of Mathematics and Natural Sciences. The problem of this 

study is divided into the following sub questions: 

1. How much of the variance found in academic achievement do the total models 

explain? Related to that, what is the relative influence of student, instruction and 

departmental characteristics respectively? 

2. What are the magnitude and the direction of the relationship between the 

explanatory variables and academic achievement? More specifically, which of 

these variables are important indicators of academic achievement? 

3. Are there any differences between departments and cohorts in the effects of the 

factors on achievement? 
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6.3 Hypotheses 

As mentioned before, we aimed to study the effects of both the manner in 

which institutions organise their education and the influence of the students 

themselves. We therefore included three home environment variables educational 

status father, educational status mother and part-time employment and three student 

background variables, namely gender, age and ability in the study. Further, as can be 

seen, the study included the student variables motivation and deep information 

processing approach. Beside these student input and student process variables, the 

study included variables related to the manner in which institutions organise their 

education, namely the quantity and quality of instruction. Finally, the study included 

grades per course as an output variable. We specified the following hypotheses 

concerning the relationship between the variables and achievement: 

 

Student variables 

1. A higher parental educational status positively affects academic achievement. 

The parental educational status might be considered as an indication of the socio-

economic status. In general it is assumed that a higher socio-economic status 

positively affects achievement (Pascarella & Terenzini, 1991; Prins, 1997; Tinto, 

1987).  

 

2. Female students will obtain higher grades than male students will. 

Various studies differ in the effects of gender on achievement. However, in 

general it is stated that female students perform better than male students (van den 

Berg, 2002; De Jong et al., 1997; van der Hulst & Jansen, 2002; Jansen, 1996; Need 

& de Jong, 1998).  

 

3. Younger students perform better than older students do. 

In general, younger students perform better than older students. For example, 

studies show that younger students achieve more credits (van den Berg, 2002; De 

Jong et al., 1997; van der Hulst & Jansen, 2002; Jansen, 1996). Jansen (1996) 

suggested that this might be related to grade-retention in secondary education or it 

might be related to a delay in educational route (see appendix A)  
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4. A student’s ability is positively related to academic achievement i.e. students with 

a higher ability obtain higher grades. 

We expected ability to be positively related to academic achievement (van der 

Hulst & Jansen, 2002; de Jong et al., 1997; McKenzie & Schweitzer, 2001; Need & 

de Jong, 1998; Pike and Saupe, 2002). For example, Van der Hulst and Jansen (1996) 

showed that higher grades on the secondary school subjects ‘sciences’, ‘advanced 

mathematics’  and ‘Dutch Language and Culture’  resulted in higher credits in the first 

year. 

 

5. Part-time employment negatively influences academic achievement. 

We expected that part-time employment negatively influenced achievement, i.e. 

part-time employment would result in less time available for studying. Verbeek and 

De Jong (1995) found that students, who work for 12 or more hours per week beside 

their study, had a lower study pace than students who worked less. 

 

6. Students with a higher self-confidence, an interest in the study and little fear of 

failure will (a) use more and more appropriate cognitive strategies and (b) obtain 

more credits or a higher grade point average. 

We expected motivation to be directly and indirectly related to achievement. 

These assumptions are based on studies related to the expectancy-value model of 

motivation (Eccles & Wigfield, 2002; Jacobs & Newstead, 2000; Pintrich & De 

Groot, 1990; Wolters & Pintrich, 1998). This model proceeds from three components, 

namely (a) an expectancy-component which concerns the student’s belief about their 

ability to perform the tasks, (b) a value-component, which refers to the student’s goals 

and beliefs about the importance and interest of the tasks and, finally, (c) an affective-

component which refers to the student’s emotional responses to the task.  

The basic assumptions concerning the first two components are that the belief 

in being able to perform the task and being responsible for succeeding in this task 

favour deep-level, strategic processing of the information. Furthermore, striving for 

learning goals, which increase one’s competency, understanding and appreciation for 

what is learned, enhances the deep level processing of information as well. The 

students with these expectancy and values are more likely to persist in performing this 

task (e.g. Eccles & Wigfield, 2002; Pintrich & de Groot, 1990; Tuckman, 1991; 

Vollmeyer & Rheinberg, 2000; Wolters & Pintrich, 1998).  
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Studies on the third component found different results. Positive emotions, such 

as curiosity, generally enhance motivation and facilitate learning and performance. 

Negative emotions can also enhance learning and performance by focusing the 

learner’s attention on a particular task. However, intense negative emotions like 

anxiety, panic and insecurity and related thoughts like feeling incompetent, generally 

affect motivation, interfere with learning and contribute to low performance (Sarason, 

1986).  

 

7. A deep approach to approach to study positively affects academic achievement. 

This assumption is based on research into the relationship between a deep or 

surface approach to studying and learning outcomes. A deep approach to studying is 

considered as “striving for improved understanding by applying and comparing 

ideas” . This deep approach contains both cognitive strategies as meta-cognitive 

strategies, while a surface approach involves reproductive strategies and no 

integration of the information. The main assumption is that a deep approach positively 

contributes to learning outcomes. However, the relationship between approaches to 

study and achievement depends on the demands, the context and content of the task 

and the students’  conceptions of learning (Trigwell & Richardson, 2002). The same 

students show various approaches to study in various situations. Different students 

show different approaches to studying in the same situation.  

 

Classroom process variables 

8. A high quality of instruction results in higher grades. 

The quality of instruction concerns the degree to which the students understand 

the instruction and the higher the quality of instruction the more the information 

presented makes sense, is easier remembered and applied. We expected that a high 

quality of structure and organisation, specification of goals and an appropriate pace 

positively affected achievement (Feldman, 1989, 1998; Hoeben, 1994). 

 

9. A high amount of passive contact hours negatively influences achievement and a 

high number of active contact hours positively influences achievement. 

The quantity of instruction or time for instruction is usually measured by a) the 

time allocated and actually used for learning and b) the time needed for learning, 

which actually is a combination of various other aspects of instruction, such as the 
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quality, the appropriateness and the motivational aspect of instruction) (Slavin, 1995). 

In general, it was assumed that the more time allocated for instruction, the more 

content could be covered, the more a student could learn and b) the more time a 

student was engaged in learning, the higher the achievement. We assumed that a high 

number of active hours, such as practicals, lectures and skill practice classes, 

positively affected achievement; these active hours required active preparation. 

Furthermore, we assumed that less passive contact hours, such as classes and lectures, 

positively influenced achievement, as students would then be forced to study by 

themselves.  

 

6.4 Method 

Data Sample and Research Design 

The data were collected as part of the longitudinal project “Effectiveness of 

Higher Education”  at the Center for Research and Development in Higher Education 

at the University of Groningen. We collected data at four departments in the 

University of Groningen, including approximately 1148 first-year students divided 

over two cohorts. The sample for this particular study included students in a 

department in the faculty of Arts (ncoh1999 = 146, male = 40, female = 106, mean 

age at the first measurement = 19.6, ncoh2000 = 150, male = 37, female = 113, mean 

age = 20.0) and in the faculty of Mathematics and Natural Sciences (nc1 = 75, male = 

35, female = 40 mean age = 19.11, nc2 = 77, male = 33, female = 44, mean age = 

18.7). These students filled in a questionnaire on their motivation and deep 

information processing approach twice, i.e. at the beginning of their first year and at 

the end of their first year. Beside this data on student level, we collected data on the 

quality of instruction through the standard student ratings questionnaires. The data on 

the quantity of instruction was collected through paper sources, such as study guides, 

handouts and schedules. The administrations of the two department provided data on 

the variables age, ability, father and mothers’  educational status and achievement in 

terms of grades. 

 

Departments 

Two departments participated in this study, namely a department in the faculty 

of Arts and a department in the faculty of Mathematics and Natural Sciences. Students 

usually start their university educational career at the age of 18 and over. The 
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programme of a department is divided over four years and includes one year of 

foundation courses and three years of specialisation. The programme as a whole 

requires at least 168 credits, which equals a study load of 6720 hours to obtain a 

degree. The programme at the department in the Faculty of Mathematics and Natural 

Sciences is based on a so-called “block-system” (one-course-at-a-time) in which one 

course is programmed for four to six weeks and is concluded with an assessment. The 

learning opportunities at this department vary from lectures, to tutorials to practicals 

in which specific skills are taught. The programme at the department in the Faculty of 

Arts is based on a trimester system in which approximately six courses are 

programmed simultaneously for 10 weeks. After these ten weeks, students concluded 

the course with an assessment. The instructional method of this department varied 

from lectures to tutorials and excursions. 

 

Variables 

We included one outcome variable, nine student variables and five department 

or course variables in the analysis. Table 6.1 shows a description of the variables and, 

when applicable, the response percentages per department and per cohort. Table 6.2 

shows the mean scores and standard deviations for these variables.  

 

Outcome variables. 

The grades per course were included as the outcome variable. These grades 

per course, which varied on a scale from 1 to 10 (where 1 is a very bad grade and 10 

is an excellent grade) were obtained through the departmental administration at the 

end of the first year. Table 6.2 shows that the grades varied from 5.91 to 7.43 for the 

Arts’  department and from 5.15 to 7.49 for the department in the faculty of 

Mathematics and Natural Sciences. 
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Table 6.1 Descriptions of Variables and Response Percentages per Department and Cohort 

Variable Description  Response dep. 1  Response dep. 2  

  C1 C2 C1 C2 

GEN gender, 0 = male, 1 = female - - 

AGE age - - 

ABI ability - - 

FAT father’s highest educational status, 1 

= primary education, …, 7 = 

university education 

- - 

MOT mother’s highest educational status, 1 

= primary education, …, 7 = 

university education 

- - 

JOB1 part-time employment, 0=no job, 

…3=a job for more than 16 hours per 

week 

52 67 79 70 

JOB2 part-time employment, idem 48 49 50 59 

A1 affect, concerns a students’  fear of 

failure or test anxiety 

53 67 81 71 

E1 expectancy, concerns a students’  self-

confidence or perceived competence 

53 67 81 71 

V1 values, concern a students’  intrinsic 

values 

53 67 79 71 

A2 affect, concerns a students’  fear of 

failure or test anxiety 

48 49 50 59 

E2 expectancy, concerns a students’  self 

confidence 

48 49 50 59 

V2 values, concern a students’  intrinsic 

values 

48 49 50 59 

D1 deep information processing approach 50 66 68 72 

D2 deep information processing approach 48 48 49 59 

QIN quality of the instructor 53-63 46-69 32-75 52-70 

QAS quality of the assessment 53-67 46-68 32-74 55-72 

ACT number of active contact hours - - 

PAS number of passive contact hours - - 

SELF number of self-study hours - - 
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Table 6.2 Mean Scores per Group 

  Arts Mathematics and Natural Sciences 

Variable lev

el 

1 2 3 4 

grade 1 5.91-7.43 6.03-7.43 5.15-7.49 5.20-7.18 

GEN 2 - - - - 

AGE 2 19.60 20.00 19.11 18.70 

ABI 2 6.93 (.64) 6.97 (.60) 6.84 (.66) 6.69 (.64) 

FAT 2 2.47 (2.00) 2.58 (2.00) 1.89 (1.60) 2.28 (1.96) 

MOT 2 3.05 (2.10) 3.12 (2.05) 2.56 (1.86) 2.93 (2.09) 

JOB1 2 2.85 (1.33) 2.97 (1.25) 2.60 (1.39) 2.78 (1.37) 

JOB2 2 2.58 (1.31) 2.74 (1.27) 2.67 (1.41) 2.93 (1.37) 

A1 2 2.49 (.72) 2.21 (.61) 2.05 (.47) 2.19 (.62) 

E1 2 2.76 (.47) 2.81 (.66) 2.56 (.62) 2.80 (.75) 

V1 2 3.65 (.60) 3.57 (.62) 3.80 (.49) 3.59 (.70) 

A2 2 2.26 (.59) 2.09 (.49) 2.23 (.54) 2.12 (.57) 

E2 2 2.73 (.51) 2.75 (.71) 2.51 (.51) 2.69 (.61) 

V2 2 3.50 (.62) 3.51 (.51) 3.74 (.46) 3.60 (.76) 

D1 2 71.67 (10.92) 69.78 (10.27) 72.41 (10.41) 70.33 (13.46) 

D2 2 74.40 (9.51) 69.52 (10.60) 71.57 (10.70) 70.83 (12.03) 

QIN 1 2.60-3.11 2.74-3.22 1.71-2.32 1.63-2.31 

QAS 1 1.36-1.95 1.31-1.71 1.89-2.33 1.96-2.29 

ACT 1 9.00-18.00 9.00-18.00 5.00-147.50 5.00-147.50 

PAS 1 9.00 9.00 27.00-75.00 27.00-75.00 

SELF 1 22.00-142.00 22.00-142.00 78.00-90.00 50.00-90.00 

Note. The department and cohorts are indicated as follows: number 1 and 2 are students from 

the cohorts 1999 and 2000 from the department in the Faculty of Arts, number 3 and 4 are 

students from the cohorts 1999 and 2000 in the department in the Faculty of Mathematics and 

Natural Sciences 

 

Student variables. 

The study included two types of student variables, namely student input 

variables, such as gender, age, ability and the educational status of both parents and 

student process variables, namely part-time employment, motivation and deep 

information processing approach. The first three variables, gender, age and ability 

were obtained through the departmental administration. Table 6.2 shows that the mean 
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age varied from 18.7 for the third department to 20 for the fourth department. Further, 

the student’s average ability was 6.97 for the first department and 6.69 for the second 

department. 

The variables educational status father, educational status mother, part-time 

employment at the beginning of the year, part-time employment at the end of the year, 

affect, expectancy, values, deep information processing were obtained through a self-

report questionnaire, which was filled in at the beginning of the study and near the 

end of the first year. The variables educational status father/mother indicated the 

highest education taken by the father and the mother. The variable part-time 

employment indicated whether or not a student had a job and the number of hours in 

the week the student spent on the job. 

The variable motivation consisted of a student’s affect, expectancy and values. 

The student’s affect concerned a student’s fear of failure or test anxiety. This variable 

consisted of the average of nine items. Beside the variable affect, a student’s 

expectancy, that is, the question whether a student beliefs he or she can do the tasks 

and feels responsible for this task, consisted of the average of eight items. As this 

factor was negatively phrased, a high score implied a low expectancy and vice versa. 

The factor values concerned a student’s ideas, goals and values about the importance 

and usefulness of the task. This factor consisted of three items. Appendix D shows 

some items of the variables. 

 The variable deep information processing approach consisted of three scales, 

namely critical reading, broaden one’s context and structuring. The first scale, 

critical reading, consisted of nine items like “When I read a complicated text I 

understand the intention of the text fairly quickly.”  The second scale, broaden one’s 

context, consisted of eight items like “When I read a complicated text I think of 

examples myself.”  The final scale, structuring, consisted of seven items like “When I 

read a complicated text, I pay attention to the paragraph division in the text.”  The 

answers on these three scales were rated along a 5-point Likert scale from 1 “never“  

to 5 “always.”  These three scales were combined in a sum score (D1, and D2) 

conform the instructions in the manual of the Test for Deep Information Processing 

(Schouwenburg & Schilder, 1996). 
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Course variables/ departmental variables. 

The study included several variables on the course/department level. The 

quality of instruction as measured in this study was divided into the quality of the 

instructor and the quality of the assessment. The quality of the instructor consisted of 

five items on the structure and organisation of the course and the teacher’s qualities. 

The quality of assessment consisted of three (first department) and four (second 

department) items on the examination. Students filled in a ratings questionnaire after 

each course. Appendix E shows the items, including the reliability coefficients.  

Beside the indicators for the quality of instruction, we included indicators for 

the quantity of instruction, namely on the number of passive, active and self-study 

hours. These data were collected through paper sources, such as the study guide, 

handouts and schedules. Table 6.2 shows the number of hours per cohort and per 

department. 

 

Model Specification and Analysis 

We analysed a model in which all factors directly affected achievement. In this 

model, no hypotheses among the explanatory factors were specified. The model was 

tested using a multilevel analysis, which takes into account the nested data structure 

(Hox, 1995, Goldstein, 1999, Snijders & Bosker, 1999). The data consisted of a 2-

level structure, with the courses at the lowest level and the students at the highest 

level. This model is, in fact, a model with a repeated measure structure, i.e. the 

courses are considered as repeated measures of the same constructs. Seven courses 

were examined for the department of Arts and five courses for the department of 

Mathematics and Mathematics and Natural Sciences, while nC1999 = 146 and 

nC2000 = 150 students were included for the first department and nC1999 = 75 and 

nC2000 = 77 students for the second department. As the two departments differed in 

the way they organised their education, we decided to analyse them separately. 

Further, even though the students in the two cohorts were comparable in student 

characteristics, we decided not to combine them in a single sample as there did appear 

to be seem differences in the departmental characteristics that might affect 

achievement. This yielded four groups of students, the first group consisted of 

students in the department of Arts, cohort 1999, the second group consisted of 

students in the same department, cohort 2000, the third group consisted of students in 
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the department of Mathematics and Natural Sciences, cohort 1999 and the fourth 

group consisted of students in the same department, cohort 2000. 

As is the case in all longitudinal survey studies, the data included missing 

values. Before analysing, we selected those students who had enrolled before the first 

measurement and were still enrolled during the second measurement. This yielded 

nc1= 126, nc2 = 140 students for department of Arts and nc1 = 72 and nc2 = 71 

students for the department of Mathematics and Natural Sciences. The missing values 

were imputed using the expectation-maximization method (EM, Dempster, Laird & 

Rubin, 1977). This algorithm estimates the means, the covariance matrix and the 

correlation of quantitative variables with missing values, using an iterative process. 

To compare the effects of the variables among each other, the variables were 

standardised. 

 The data were analysed by MlwiN 1.1 (Rasbash, Browne, Healy, Cameron & 

Charlton, 2000), a computer programme for multi-level analysis. We used the 

standard method for estimating the parameters, namely the maximum likelihood 

(ML), which allows for testing the significance of deviance between two models with 

different fixed parts. To determine the estimates, we used the iterative generalized 

least squares (IGLS) algorithm (Snijders & Bosker, 1999). First, the empty model was 

analysed, which forms the point of departure in further testing the models. Second, 

blocks of variables were added to the empty model. The first block of explanatory 

variables, which was added, included the student input variables, gender, age, ability 

and parental educational status (model 1). The second block of variables, which was 

added to the former block, included the variables on part-time employment, 

motivation and deep information processing (model 2). The third block of variables, 

which was added to the former two blocks, included the quantity and quality of 

instruction (model 3). Finally, the fourth model illustrates the economic model in 

which only significant effects were included. The effects of the explanatory variables 

were tested by examining their size divided by the standard error. Further, the 

differences between the models were tested by deviance tests (Chi2 -statistic with an 

alpha of .05). 
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6.3 Results 

We analysed the multi-level models for the four groups. Table 6.2 illustrates 

the mean scores per department and cohort. Whenever possible, the standard 

deviations were added in brackets.  

 

How much Variance in Academic Achievement do the Models explain? 

The first research question concerned the amount of achievement variance 

explained by the variables. To examine this question, we compared four models, 

including an empty model and an economic model, in which only the variables with a 

significant effect were included. The results of the multilevel analyses for the four 

groups are shown in appendix F. Table 6.3 shows the empty model and the final 

model four the four groups. As mentioned above, the explanatory variables were 

standardised, this implies that the effects are comparable amongst each other and a 

one-unit increase in the effect resulted in an effect-x-the-standard-deviation-increase 

in the grade point average.  

 

Table 6.3 Empty and Final Models for the Four Groups 

Variable 1 2 3 4 

 empty final empty final empty final empty final 

Intercept 6.31** 6.30** 6.70** 6.70** 6.25** 6.24**  6.11** 6.11**  

GEN  .05  .14  -.02  .01 

AGE  -.05  .03  .02  -.28* 

ABI  .35**   .34**   .63**  .48** 

FAT  .11  .13  .02  .19 

MOT  -.12  -.09  .02  -.12 

JOB1  .07  -.19*  -.03  .21 

dJOB  -.10  .01  .13  .25* 

A1  -.03  -.08  .05  -.10 

E1  -.31**   -.10  -.28  -.56** 

V1  -.03  .17  -.08  .06 

dA  -.04  .06  -.01  -.15 

dE  -.10  -.04  -.14  -.07 

dV  .06  .25*  .05  -.03 

D1  .01  -.02  .32*  -.11 

dD  .08  .03  -.01  .10 
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QIN  -.05  -.08*  .02  -.10 

QAS  -.22**   -.15**  -.11  -.31** 

ACT  .18**   -.33**  -.48**  -1.04** 

PAS  .36**   .44**   -.07  -1.41** 

SELF  .11  .54**   -.82**  -2.31** 

Vari 1 1.27 

(.07) 

1.16 

(.06) 

1.21 

(.06) 

1.05 

(.05) 

1.82 

(.15) 

1.28 

(.11) 

2.38 

(.20) 

1.92 

(.16) 

Vari 2 1.0 

(.15) 

.60 

(.10) 

.92 

(.13) 

.65 

(.09) 

1.20 

(.26) 

.73 

(.17) 

1.20 

(.28) 

.36 

(.13) 

Totvar 2.27 1.76 2.13 1.70 3.02 2.01 3.58 2.28 

log-lik 2948.4

4 

2827.2

9 

3665.3

8 

3481.9

3 

1342.8

2 

1207.6

5 

1403.9

50 

1286.5

1 

Note. Gen = gender, abi = ability, fat = highest educational status father, mot = highest educational 

status mother, job1 = part-time employment at the beginning of the first year, job2 = part-time 

employment at the end of the first year, A1, A2 = affect at the beginning of the first year and at the end 

of the first year, E1,E2 = expectancy, V1, V2 = values, D1, D2 = deep information processing 

approach, QIN = quality of the instruction, QAS = quality of the assessment, ACT = total number of 

active hours per course, PAS = total number of passive hours per course, SELF = total number of self-

study hours per course, standard deviation between brackets. 

*  significant t-value with p<.05, **  significant t-value with p < .01. 

 

The second, fourth, sixth and eighth columns of table 6.3 indicate the intercept 

for the empty models, that is, the model without any predictor variables. In these 

models, the intercept was equal to the grand mean, that is, a grade point average of 

6.31, 6.70, 6.25, and 6.11 for the four groups. To estimate the proportion variance at 

the student or the course level, the level 2 or level 1 variance is divided by the sum of 

level 1 and level 2 variances. In the intercept-only model, this implied that 44%, 43%, 

40% and 34% of the variance found in grade of the four groups was accounted for by 

differences between the students. The remaining percentage of variance found in 

grade was most likely the result of fluctuations in individual achievement. These 

fluctuations may be time-related or course related. 

Table 6.3 shows that the total variance decreases when variables are added to 

the model. To examine this in more detail we calculated the explained variance for 

level 1 and level 2 (see table 6.4). The percentage of explained variance for level 1 or 

R1
2 was estimated by considering σ̂ 2 + 0τ̂ 2 for the empty model and the fitted model, 

and compute 1 minus the ratio of these values (Snijders & Bosker, 1999). The 
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percentage for level 2 or R2
2 was estimated as the proportional reduction in the value 

of σ̂ 2 / n + 0τ̂ 2 for the fitted model compared to the empty model, where n is the 

value of the group size.  

We calculated these percentages explained variance for each of the three 

models. Table 6.4 illustrates that after having added the student input variables to the 

model, we see  percentages of explained variance which varied from 9% (second 

group) to 16% (fourth group) for level 1 and these percentages varied from 17% 

(second group) to 35% (fourth group) for level 2. Further, adding the student process 

variables we see that these percentages of explained variance increased to 14% 

(second group) and 26% (fourth group) for level 1 and this percentage increased to 

26% (second group) to 55% (fourth group) for level 2. Finally, adding the course 

variables, we see an increase in these percentages of explained variance from 20% 

(second group) to 36% (fourth group) for level 1 and from 27% (second group) to 

56% (fourth group) for level 2.  

 

Table 6.4 Percentage of Explained Variance per Group, Model and Levels 

Model  1 2 3 4 

model 1 student input  

 R1
2 12% 9% 14% 16% 

 R2
2 24% 17% 27% 35% 

model 2 student 

throughput 

     

R1
2 17% 14% 20% 26%  

R2
2 33% 26% 38% 55% 

model 3 course variables      

R1
2 22% 20% 33% 36%  

R2
2 35% 27% 37% 56% 

Note. R2 indicates the percentage explained variance for level 1 and level 2 

 

When examining the percentage of variance found in the models, we see that 

having added the student input variables this resulted in a decrease of (2.27 - 1.99) / 

2.27= .12 or 12% of the total variance for the first group, 9% for the second group, 

14% for the third group and 16% for fourth group. Furthermore, when adding the 
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student throughput variables to the model, we see a decrease of total variance of 6%, 

5%, 7% and 11% for the groups respectively. Finally, having added the department 

variables, we see a decrease in the total variance of 6%, 8%, 17% and 14% for the 

departments and cohorts. 

In summary, the results indicate that the student input, student process and 

course variables affected the total variance. The final models explained variances 

varying from 20% to 36% (group 4) for level 1, and from 27% to 56% for level 2. 

Most of the variance found is explained by differences in characteristics of students, 

while difference between courses or differences related to time have a smaller impact 

on the explained variance. 

It seems interesting to examine which of the variables contribute to this 

decrease of total variance and which of these variables are important contributors to 

achievement. Table 6.5 illustrates the log likelihoods for the four models per group. 

Furthermore, it illustrates the deviance differences after having added the sets of 

variables to the model. 

 

Table 6.5 Log Likelihoods (LL) and Deviance Difference (DD) per Model and Group 

 1  2  3  4  

Mod LL DD LL DD LL DD LL DD 

0 2948.44  3665.38  1342.82  1403.95  

1 2914.81 33.63**  3637.76 27.62**  1320.57 22.25**  1373.78 30.17** 

2 2898.48 16.33 3619.73 18.03 1307.99 12.58 1346.93 26.85*  

3 2827.29 71.19**  3481.93 137.80** 1207.65 100.34** 1286.51 60.42** 

*  Significant deviance difference with p < .05,  **  significant deviance difference with p < 

.001  

 

Table 6.5 shows that, after us having added the student input variables gender, 

age, ability and parents’  highest educational status to the model, this results in a 

significant decrease (with df = 5) in log likelihood for the four groups. Furthermore, 

table 6.5 indicates that adding the student throughput variables to the model, that is, 

part-time employment, expectancy ‘affect’  and values, deep information processing 

approach and their effects over time does not result in a significance deviance 

difference for the first three groups examined. However, when looking at the fourth 

group (cohort 2000 from the department of Mathematics and Natural Sciences) we see 

that these variables do result in a significant decrease in log-likelihood (with df = 10 
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and p < .05). These differences between the groups might be related to the effect of 

the deep information processing strategy, which seems an important predictor for the 

fourth group, but not for the other groups. Finally, the table shows that the addition of 

course variables resulted in a significant deviance difference for the four groups with 

df = 10 and p < .001.  

The percentages already illustrate some differences in trends between the four 

groups, for example we see the largest reduction in variance for the fourth group 

(department of Mathematics and Natural Sciences) and the smallest reduction of 

variance in the second group (department of Arts). These trends are discussed in more 

detail in the paragraph on differences between departments and cohorts. 

 

Magnitude and Direction of Effects  

 We presented the economic models in which only the significant effects were 

included to study the magnitude and direction of the effects. Table 6.6 illustrates these 

significant effects for the four groups.  

Table 6.6 indicates that ability has a positive significant effect over the four 

groups, which varies from .38 for second group to .69 for third group. These effects 

imply that whenever a student’s ability increased with one standard deviation, the 

grade increased with .38 multiplied by the standard deviation controlled for the other 

variables. The quality of assessment also showed a significant effect in three of the 

four groups examined. The effect varied from -.15 to -.32 and, as this variable was 

negatively phrase, a low scores implied a positive perception of the assessment. In this 

case, the analyses showed a relationship between a high quality of assessment (i.e. a 

low score on the variable) and a high grade. Beside the quality of assessment, the 

number of active study hours also had significant effects. Surprisingly, the number of 

active study hours was positively associated with grades in the first group, while in 

the other groups, it was negatively associated with grades. Next to the number of 

active study hours, the number of passive study hours was also significantly 

associated to grades; the effects varied from –1.27 to .44. This effect was positive for 

the students from the department of Arts, while it was negative for the students from 

the department of Mathematics and Natural Sciences. That is, higher numbers of 

passive hours resulted in higher grades for the students in the faculty of Arts, but not 

for the students in the faculty of Mathematics and Natural Sciences. Finally, the table 

shows that the number of self-study hours was a significant contributors to the 
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variance found in the grades. The self-study hours positively contributed to grades in 

the department of Arts and negatively in the department of Mathematics and Natural 

Sciences.  

 

Table 6.6 Coefficients for the Parsimonious Models per Group 

 1 2 3 4 

Intercept 6.30 (.08) 6.70 (.08) 6.24 (.12) 6.11 (.11) 

GEN     

AGE    -.31 (.12) 

ABI .40 (.08) .38 (.08) .69 (.12) .53 (.12) 

FAT     

MOT     

JOB1  -.22 (.08)   

dJOB    .13 (.11) 

A1     

E1 -.30 (.08)   -.50 (.11) 

V1     

dA     

dE     

dV  .16 (.08)   

D1   .35 (.13)  

dD     

QIN  -.07 (.04)   

QAS -.21 (.05) -.15 (.04)  -.32 (.09) 

ACT .24 (.05) -.33 (.06) -.49 (.07) -.94 (.26) 

PAS .31 (.05) .44 (.06)  -1.27 (.49) 

SELF  .53 (.08) -.77 (.07) -2.14 (.59) 

variance level 1 1.17 (.06) 1.05 (.05) 1.30 (.11) 1.93 (.16) 

variance level 2 .64 (.10) .73 (.10) .78 (.17) .43 (.14) 

total variance   2.08  

Chi-square 2839.14 3495.81 1214.83 1294.07 

Note. Standard deviation between brackets 

 

Differences between Departments and Cohorts 

The above-mentioned results show various tendencies between the 

departments and cohorts. Even though we have not tested these differences between 
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departments and cohorts with significany tests, they do give an indication of the 

associations one might expect in further research. 

In terms of the percentages of variance found in the models, we see that in the 

empty models the departments and cohorts have a tendency to differ. For example, as 

mentioned before, for the department in the faculty of Arts, one sees that 

approximately 40% of the variance found in grades is accounted for by differences 

between students. At the department in the faculty of Mathematics and Natural 

Sciences, we see that  40% of the variance found in grades of the first cohort is related 

to differences in students, while 34% of the variances found in grades of the second 

cohort is related to differences in characteristics of students. 

There seem to be differences related to the blocks of variables. For example, 

having added the student input variables, we see a reduction of the total variance that 

varied from 9% to 16%. These percentages tend to differ between cohorts. Having 

added the student throughput variables, we see a decrease of total variance of 5% to 

11%, while the highest percentage of decrease is for the department from the Faculty 

of Mathematics and Natural Sciences. Having added the course variables, we see 

differences in decrease of total variance; in the Faculty of Arts the percentage of total 

variance decreases with approximately 6% and in the department in the Faculty of 

Mathematics and Natural Sciences this decrease is approximately double. It appears 

that departmental variables have a greater effect on grades in the department of 

Mathematics and Natural Sciences than in the department in the Faculty of Arts.  

This same tendency is visible in the magnitude and direction of effects. Table 

6.6 shows that the effects of the course variables are largest for the second cohort in 

the department from the Faculty of Mathematics and Natural Sciences. Beside these 

different tendencies between departments and cohorts concerning the departmental 

variables, there appear to be differences in the effects of the student process variables. 

For example, we find a significant effect of motivation for the first cohort of students 

in the department in the faculty of Arts and for the second cohort of students in the 

department in the faculty of Mathematics and Natural Sciences. A surprising 

difference is related to the deep information processing approach. Table 6.6 indicate a 

significant positive effect for the first cohort of the department from the Faculty of 

Mathematics and Natural Sciences, but not for the other departments or cohorts. This 

might be related to the suggestions by Trigwell and Richardson (2002) that the 
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approaches to study are related to the content, context and demand of the learning 

tasks. 

 

6.4 Discussion and Conclusion 

Over the years, researchers have examined factors that influence or enhance 

academic achievement and factors that prevent students from dropout. These studies 

have resulted in three complexes of factors, related to the educational system, the 

students and the manner in which institutions organise their education, that affect 

achievement and dropout. The three complexes of factors have been thoroughly 

examined in so-called “ interaction models”  that emphasise the complex interaction 

between students and their environment. This article started from these interaction 

theories and focused on the problem “what influences academic achievement at two 

departments in the University of Groningen?”  

The first research question focused on the amount of variance that is found in 

the models. The analysis showed that the percentages of explained variance for level 

1, where all variables had been included, varied from 20% to 36%. Further, the 

percentages of explained variance for level 2 varied from 27% to 56%. These analyses 

indicated that even though a large proportion of variance was explained by differences 

in characteristics of students, differences between courses or differences over time 

also had an impact on this variance in grade. 

Since we were interested in the impact of these variables on reducing the total 

amount of variance in grade point average, the second research question focused on 

the magnitude and the direction of the effects. The analysis showed that, related to the 

first block of variables, that is, the student input variables, one out of the five 

hypotheses is consistently confirmed over the four groups. The analysis showed that 

ability had a positive significant effect on achievement. This finding is in concordance 

with other studies by for example van der Hulst and Jansen (1996) and de Jong et al., 

(1997). The other four hypotheses were not consistently confirmed in the analyses for 

the four groups. Contrary to the expectations, gender did not have a significant effect 

on the grades. Further, the expected effect of students’  age was found for the second 

cohort of the department of Mathematics and Natural Sciences, but not for the other 

groups. Consistent with the literature, older students received lower grades than 

younger students did. Finally, the analysis showed a negative effect of part-time 

employment on achievement for the students in the department of the faculty of Arts. 
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This is consistent with studies by Verbeek and De Jong (1995) and by van den Berg 

(2002). 

Having added the student process variables, we found no significant deviance 

difference, except for the department of Mathematics and Natural Sciences, cohort 2. 

When looking at the second block of variables, we found that neither of the two 

hypotheses, i.e. related to the student’s motivation in terms of expectancy, values and 

affect and to the student’s deep information approach, was consistently confirmed 

over the four groups. The analysis showed that the student’s expectancy did have an 

effect for two of the four groups. In concordance with other studies, a lower self-

confidence negatively influenced the grades (Eccles & Wigfield, 2002; Pintrich & de 

Groot, 1990; Wolters & Pintrich, 1998). Furthermore, the analysis showed that the 

deep information processing approach had a positive effect on achievement for the 

students in the department of Mathematics and Natural Sciences cohort 1999.  

Finally, the analysis showed that the addition of the course variables resulted 

in a significant deviance difference. The analysis showed that one part of the second 

hypothesis is consistently confirmed over the four groups. That is, the analysis 

showed that the number of active hours had a positive effect for the department in the 

faculty of Arts and, contrary to the expectations, a negative effect on grade for the 

three other groups. The second and third part of the hypothesis, related to the number 

of passive and self-study hours, was not consistently found over the four groups. The 

number of passive study hours and the number of self-study hours had a positive 

effect for the students in the department of Arts and a negative effect for the students 

in the department of Mathematics and Natural Sciences. Evidently, one cannot merely 

conclude that more active study hours or less passive study hours results in higher 

grades. The direction of effects might be dependent on the nature of the departments 

and on the quality of contact hours. The first hypothesis concerning the quality of 

instruction and the quality of assessment was not consistently found in the four 

groups. The quality of the assessment did have a negative effect on grade for three of 

the four groups. That is, when students knew what was expected from them and when 

there was sufficient time to finish the examination, they would more likely have a 

high grade (see Feldman, 1989, 1998, Creemers, 1994).  

The third research question focused exploratory on differences between 

departments and cohorts. The analysis showed, that except for the variable ability, the 

student process and department variables had various effects on grades. For example, 
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the student’s expectancy had an effect for two groups and the effect of the number of 

passive and self study hours appeared to differ in direction between the two 

departments. Though this study did not provide any information on the significancy of 

these differences, this does not imply that these differences are not relevant. These 

differences might, for example, be already present at the beginning of the study when 

different disciplines attract different students. Beside that, during the study differences 

in contextual features (see for example, Lattuca & Stark, 1994) might result in 

different effects of the student input variables and classroom process variables on 

academic achievement. These differences need to be examined in more detail. 

Summarising, this study showed that both student variables and classroom 

process variables affected academic achievement. The analysis showed that a 

student’s ability and a student’s expectancy positively affected academic 

achievement. It appears that prior knowledge and motivation are important aspects in 

the learning process. Next to these student variables, the analysis showed an effect of 

the quality of assessment, e.g. when students knew what to expect from the 

assessment they received higher grades. Beside that, the analysis showed that the 

number of active study hours, the number of passive study hours and the number of 

self study hours affected achievement. However, more active or less passive hours did 

not consistently result in higher outcomes. Finally, the analysis indicated that there 

might be different effects for different departments and cohorts.  

These results provide some important implications for theory and practice. The 

analysis indicated that student motivation is an important contributor to the variance 

found in grades. That is, students who belief they can do the study will receive higher 

grades. Both university teachers and departments could affect student motivation, for 

example by matching the content, level and size of a program to the capacities, 

interests and the expectations of a student, by offering choices on both course and 

curriculum level, by offering the opportunity to learn from and with others and by 

offering a challenging and varied programme. Related to that, we see that the quality 

of assessment positively affects the grades. It seems important to enhance the 

students’  expectations of the examination, for example by giving them information 

about what is expected during the examination and by giving them assignments to 

practice for the assessment. 



 


