
 

 

 University of Groningen

Effectiveness of higher education
Bruinsma, Marjon

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2003

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Bruinsma, M. (2003). Effectiveness of higher education: factors that determine outcomes of university
education. [Thesis fully internal (DIV), University of Groningen]. [s.n.].

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/cfad7159-79c0-4b94-8da5-6e7edf31bca9


 
 
 

 

 

 

Effectiveness of higher education 

Factors that determine outcomes of university education 

 

 

 

Marjon Bruinsma



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 2003. GION, Gronings Instituut voor Onderzoek van Onderwijs, Opvoeding en 

Ontwikkeling, afdeling COWOG, Rijksuniversiteit Groningen. 

 

Printed by Universal Press, Veenendaal 

 

No part of this book may be reproduced in any form, by print, photoprint, microfilm 

or any other means without written permission of the Director of the Institute. 

 

Niets uit deze uitgave mag worden verveelvoudigd en/of openbaar gemaakt door 

middel van druk, fotokopie, microfilm of op welke andere wijze dan ook zonder 

voorafgaande schriftelijke toestemming van de Directeur van het Instituut. 



RIJKSUNIVERSITEIT GRONINGEN 

 

 

Effectiveness of higher education 

Factors that determine outcomes of university education 

 

 

 

Proefschrift 

 

 

ter verkrijging van het doctoraat in de  

Psychologische, Pedagogische en Sociologische Wetenschappen 

aan de Rijksuniversiteit Groningen 

op gezag van de  

Rector Magnificus, dr. F. Zwarts, 

in het openbaar te verdedigen op 

dinsdag 9 december 2003 

om 13.15 uur 

 

door 

 

Marjon Bruinsma 

geboren op 5 maart 1976 

te Gasselternijveen 



Promotor:   Prof. dr. H.P.M. Creemers 

Co-promotor:   Dr. E.P.W.A. Jansen 

 

Beoordelingscommissie: Prof.dr. H. van Hout 

    Prof. dr. P.J. Janssen 

    Prof. dr. R.J. Bosker 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISBN-nummer: 90-367-1956-9 



Voorwoord 

 

Vele mensen hebben een rol gespeeld bij de verzameling, analyse en 

interpretatie van de gegevens voor dit proefschrift. Miranda le Rütte, Ineke 

Vugteveen, Wander Lowie, Alice ter Meulen, Hans Jansen, Koos Graeper, Evert 

Deelstra, Emma ter Huizen-Faber, Chris Proost-Sybesma, Hans van Doorne en Jan 

Piet Franke, die mij de gelegenheid hebben gegeven om data te verzamelen bij hun 

opleidingen en mij daadwerkelijk hebben geholpen bij de verzameling.  

Natuurlijk al die studenten die mijn vragenlijsten keer op keer hebben 

ingevuld en hun ideeën over het verbeteren van het onderwijs met mij wilden delen. 

Daarnaast natuurlijk de docenten die mij te woord wilden staan en die hun kostbare 

college tijd voor de vragenlijstafname wilden afstaan.  

Bert, mijn promotor, die de grote lijn van het onderzoek in de gaten hield en 

mij stimuleerde om net iets verder te gaan. Ellen, mijn dagelijkse begeleidster, dacht 

mee over allerlei aspecten van het onderzoek, stimuleerde me om te schrijven, om 

naar congressen te gaan en stimuleerde me om naast het proefschrift ook met andere 

dingen bezig te houden.  

Mijn collega’s op het COWOG voor de nodige koffiepauzes, wandelingen, 

etentjes en Spaanse lessen. Daarnaast mijn collega’s op het GION voor de discussies 

en commentaren op verschillende versies van mijn hoofdstukken. Henk wil ik daarbij 

graag bedanken voor zijn methodologische adviezen en ideeën over de wetenschap. 

Tenslotte natuurlijk ook mijn AiO collega sisters en brothers, voor de interessante 

discussies en de vastberadenheid om te proberen de sociale en academische integratie 

van de junior onderzoekers te bevorderen.  

En dan mijn vangnet buiten mijn werkomgeving. Dieuwke en Rianne lazen en 

becommentarieerden mijn stukken altijd kritisch en waren bereid om zowel mijn 

werk- en levensperikelen aan te horen. Miranda en Dorien, onze reisjes, etentjes en 

vriendschap bevestigen steeds weer mijn levensmotto: La vita e bella! Mijn andere 

vrienden en mijn familie, omdat jullie altijd zo goed mijn werk wisten te relativeren: 

er is leven naast het proefschrift! Pappa en Mamma, zonder jullie zou dit proefschrift 

er niet hebben gelegen. En dan tenslotte Wim, lieverd wil je wel met me trouwen? 

 

 

  



Contents 

 

Chapter 1. Theoretical background and research questions 

1.1 Introduction         1 

1.2 Problem of academic achievement      1 

1.3 Effectiveness of higher education       4 

1.4 Theoretical background        5 

Models of academic achievement in higher education   6 

English and American achievement models    6 

Dutch achievement models      9 

Models of school learning       12 

Developments in models of school learning    12 

Educational productivity model     13 

Motivation to study        14 

Information processing approach      16 

1.5 Factors that affect achievement in university education    17 

Context factors        18 

Student input factors        19 

Classroom process variables       22 

1.6 Research questions        24 

1.7 Structure of this dissertation       27 

 

Chapter 2. Data and methods 

2.1 Introduction         29 

2.2 Research design and sample       29 

Design          29 

Sample         31 

Site          34 

2.3 Variables and instruments        35 

Outcome variables        36 

Student variables        38 

The quality and quantity of instruction     42 

2.4 Missing value analysis        43 

2.5 Data analysis         45 



Chapter 3. Motivation, deep information processing and achievement 

3.1 Background of the study        47 

3.2 Method          50 

Subjects         50 

Measures         50 

3.3 Results          52 

Selectivity of the sample       52 

Bivariate relationships       53 

Model and analyses        56 

Motivation and deep information processing    60 

Motivation and Total Number of Credits (TNC)   61 

Deep information processing approach (DIP) and TNC  61 

Motivation, DIP, TNC after 1 and 2 years    61 

3.4 Conclusion and discussion       62 

 

Chapter 4. Perceived quality of the learning environment, motivation, deep 

information processing and academic achievement 

4.1 Introduction         65 

4.2 The Model          67 

4.3 Method          70 

Design and sample        70 

Variables and instruments       71 

Student variables       71 

Perceptions of the learning environment    72 

Model specification and analyses      73 

4.4 Results          74 

 Zero-order correlations       74 

Analysis of the model        75 

Background variables and perceptions of learning environment 75 

The learning environment, motivation and DIP   79 

Information processing, motivation and achievement  80 

4.5 Discussion          80 

 



Chapter 5. Educational productivity in higher education 

5.1. Introduction         85 

5.2 Method          88 

Data sample         88 

Site          88 

Variables         89 

Outcome variables       89 

Student aptitude-attribute characteristics    89 

Instructional aspects       91 

Social and psychological environment    92 

Model specification and analysis      93 

5.3 Results          94 

Proportion of explained achievement variance    98 

Magnitude and direction of effects      103 

5.4 Discussion          105 

 

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

first-year Dutch students 

6.1 Introduction          107 

6.2 Background of the study        107 

6.3 Hypotheses         110 

6.4 Method          113 

Data sample and research design      113 

Departments         113 

Variables         114 

Outcome variables       114 

Student variables       116 

Course variables/departmental variables    118 

Model specification and analysis      118 

6.3 Results          120 

How much variance in academic achievement do the models explain? 120 

Magnitude and direction of effects      124 

Differences between departments and cohorts    125 

6.4 Discussion and conclusion       127 



Chapter 7. Summary, conclusions and discussion 

7.1 Introduction         131 

7.2 Summary of the results        131 

Motivation, deep information processing approach and achievement 133 

Learning environment, motivation, information approach and achievement 134 

Educational productivity in higher education     136 

Factors predicting academic achievement in first-year Dutch students 138 

7.3 Effectiveness of higher education: Conclusions     139 

7.4 Limitations of the study        145 

7.5 Implications for theory, practice and suggestions for future research  146 

 

References          149 

 

Appendix A Dutch higher education system      157 

Appendix B Student ratings of the department in the Faculty of Arts  158 

Appendix C Student ratings Faculty of Mathematics and Natural Sciences  160 

Appendix D Motivation and deep information processing scales   162 

Appendix E Perceptions of the quality of instruction scales    164 

Appendix F Related to chapter 6; the four multilevel analysis tables  167 

Appendix G A survival analysis with higher educational achievement data  173 

Appendix H Mapping the curriculum       184 

 

Dutch summary: Samenvatting, conclusies en discussie    203 

 
 

 

 



 

Chapter 1. Theoretical background and research questions 

 

1.1 Introduction 

The prediction and explanation of academic achievement and the prevention 

of dropout have always been important topics of research in higher education. Studies 

in higher education, which have focused on questions such as “what affects academic 

achievement?” and “how can we prevent students from dropping out?” , have 

identified a set of potential factors, related to the student and the environment, which 

affect achievement and dropout. This dissertation focuses on a number of these factors 

to examine the general research problem “which context, input and process factors 

affect effectiveness in terms of achievement at four departments in the University of 

Groningen?”  Four specific research questions, which include several topics from the 

field of (higher) education, are examined in the chapters three to six. Though each of 

these chapters discusses the specific theoretical backgrounds and methodology used, 

the dissertation also includes a general theoretical background, in this chapter, and a 

general methodology in chapter two.  

The next section, §1.2, starts with an elaboration of the problem of 

effectiveness in terms of academic achievement. This is followed by a discussion on 

effectiveness of higher education in §1.3. After that, §1.4 describes four distinct 

research lines that provide us with a theoretical background on the factors that 

potentially affect academic achievement. These factors are described in more detail in 

§1.5. The research questions are discussed in §1.6. Finally, §1.7 presents the structure 

of this dissertation. 

 

1.2 Problem of Achievement in University Education 

 Students do not always graduate within the nominal duration of the course; they 

switch courses or dropout before obtaining their degree. These students, who fail or 

dropout, induce both financial and psychological costs for themselves, for the 

educational institutions and for society. The students, themselves, often risk losing 

their study grants and risk a study debt, which is the result of a study loan to cover the 

tuition expenses and the living expenses. Furthermore, these students might become 

demotivated and demotivate their student peers and teachers. Student 

underperformance or dropout is expensive for institutions as well; the institutions are 
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financed based on the numbers of first-year students and their numbers of doctoral 

graduates. Finally, society is affected by lower achievement rates and dropout as the 

costs of the study grants and the costs of education in general, are not counterbalanced 

with more qualified students for the labour market. 

Over the past decades, numerous studies have focused on the variables that 

affect achievement in university education and that prevent students from dropout 

(Bean, 1980; Bean & Metzner, 1985; Beekhoven, 2002; van den Berg, 2002; 

Bijleveld, 1993; De Jong, Roeleveld, Webbink and Verbeek, 1997; Jansen, 1996; 

McInnis, Hartley, Polesel & Teese, 2000; Pascarella, 1980; Prins, 1997; Tinto, 1975, 

1987; Webb, 1990). These studies have started from various viewpoints, such as 

combinations of the psychological approach, the organisational approach, the 

economical approach, the societal approach, the interactional approach and the school 

effectiveness approach (see, for example, van den Berg, 2002). In general, the 

variables that affect achievement and dropout can be divided into context variables, 

input variables and classroom process variables (see for example Huitt, 1994, or the 

Context Input Process Output or CIPO-model). The input variables concern the 

characteristics of the students and teachers prior to their starting university education. 

The student’s characteristics consist of, for example, prior knowledge, gender, age, 

motivation, study behaviour and learning style. The teacher’s characteristics concern 

aspects, such as the teacher’s values and beliefs, knowledge, thinking, communication 

skills, performance skills and personality. The process variables concern the teacher 

and student behaviour in the course or the manner in which institutes organise their 

education, i.e. planning, management, instruction and time on task. The context 

variables include the variables outside of the classroom, which affect the teacher and 

student characteristics, the classroom processes and the output variable. For example, 

variables, such as family, community, religion, peer groups and characteristics of the 

school and school processes, e.g. organisational structure, school size and school 

climate characteristics, have been mentioned in this respect.  

  Despite this enormous amount of studies on the factors that affect achievement 

and dropout, some aspects need to be examined in more detail. Firstly, although most 

of the models, which examined achievement in higher education, have paid 

increasingly more attention to both student factors and characteristics related to the 

way institutions organise their education, these latter factors mainly concern 
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quantitative aspects, such as “ the number of hours spend studying” , while qualitative 

aspects, such as “ the structure and organisation of the course”  have received little 

attention. Secondly, most of these models do not tend to include the relationship 

between a student’s motivation, deep information processing approach and the quality 

of the learning environment, nor the relationship between these two variables and 

achievement. Thirdly, most of the models, which have been examined, concern cross-

sectional studies. However, since the study career is a longitudinal process, a 

longitudinal design is preferred (see Beekhoven, 2002; Goldstein, 1997). Williamson, 

Appelbaum and Epanchis (1991) indicated that repeated measurements could provide 

improved estimations, increased precision and a higher reliability.  

The present study elaborates on these three aspects and integrates four distinct 

research lines to determine the context, input and classroom process factors that 

potentially affect achievement. The first draws on academic achievement in higher 

education; this literature focuses on the idea that the quality of the interaction between 

the student and the department determines the student’s decision to dropout from or 

persist in university (Spady, 1970; Tinto, 1975, 1987). However, these studies have 

hardly focused on qualitative characteristics of the learning environment, such as the 

structure and organisation of a course or the quality of assessment. The second 

research line is based on school effectiveness, and especially on models of educational 

productivity (Walberg, Fraser & Welch, 1986). These models include, next to 

quantitative aspects of the learning environment, characteristics related to the quality 

of the learning environment. The third and the fourth research lines provide 

information on the learning activities that are essential for the educational process, 

namely motivation and approaches to study. The third research line focuses on an 

adaptation of the expectancy-value model of motivation (Pintrich & De Groot, 1990). 

This model assumes that the relationship between motivation, in terms of expectancy, 

values and affect, and achievement is mediated by the amount and the quality of 

information processing. Finally, the fourth research line focuses on the quality of the 

approaches to study in relation to the quality of the learning environment (Ramsden & 

Entwistle, 1981). These four research lines provide a selection of context, input, 

process and output variables that potentially affect effectiveness in terms of academic 

achievement.  
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1.3 Effectiveness of Higher Education 

 Effectiveness, in this dissertation, is defined in terms of achievement in higher 

education or, in other words, it concerns the product or outcomes of higher education. 

In general, there are at least three categories of outcomes that need to be considered, 

namely (1) well organised and flexible accessible domain-specific knowledge and 

abilities, (2) heuristic strategies for problem analysis, knowledge of and ability in 

using the appropriate learning strategies, meta-cognitive and self-regulating strategies 

and, (3) positive beliefs, attitudes and emotions towards the task (De Corte, 2000; 

Pintrich, 1988).  

 The domain-specific knowledge and abilities, concern aspects, such as facts, 

principles and procedures. These form the basis for expertise in a domain (de Jager, 

2002; Janssen, 1996; Reigeluth, 1983). These facts, principles and procedures in 

higher education, can be measured at the individual, or student, level and the group 

level (Jansen, 1996). For example, at the student level, a student’s learning profits can 

be examined by the grade point average (GPA) after a certain period in time e.g. a 

year. In fact, this outcome is one of the most used outcomes in higher education 

research. An outcome measure that is more commonly used in Dutch higher education 

is the total number of credits obtained after a period, such as a year or four years. In 

Dutch university education, one credit equals 40 hours of study. Further, at least 42 

credits are needed to pass the first-year or propaedeutic examination, while at least 

168 credits are needed to pass the doctoral examination and obtain a degree in the 

chosen subject (i.e. usually after four years).1 A final outcome is the study pace, that 

is, the time, for example in months, a student needs to obtain a first-year degree or a 

doctoral degree (Jansen, 1996; Need & de Jong, 2001).  

 Beside these outcomes on the individual level, one distinguishes domain-specific 

outcomes on the group level, namely the so-called “numerical returns”  (Jansen, 1996). 

The numerical return concerns the percentage of students that succeed for the 

propaedeutic or doctoral examination, within a year or four years respectively, after 

the start of the study. Next to the numerical returns, a more commonly used outcome-

measure is the dropout rate. This outcome measure is one of the most studied 

outcomes in the Anglo-Saxon literature on academic achievement.  

                                                
1  That is, except for studies such as the Medical Studies, which require six years, and certain 
departments from the Faculty of Mathematics and Natural Sciences, which require five years of study. 
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 Traditionally, educational outcomes concerned the ones mentioned above. 

However, measures, such as the total number of credits obtained, grade point averages 

or the numerical returns might be considered crude measures of effectiveness. For 

example, Anaya (1999) stated that the GPA is not the best indicator of cognitive 

ability since it does not take the student’s performance at the beginning of the course 

(e.g. by a pre-test) into account. Furthermore, the GPA is not standardised, that is, 

comparisons among disciplines are hard, i.e. a ten or grade A obtained in one 

discipline is not equal to a ten or a grade A obtained in the other.  

 Nowadays, educational researchers and institutes have realised the importance of 

enhancing the appropriate learning strategies, self-regulating skills and positive 

beliefs and emotions (de Jager, 2002). For example, higher education research studies 

have included perceptions of the quality of education as indicators of effectiveness 

(Lawless & Richardson, 2002; Prosser & Trigwell, 1990). Furthermore, studies have 

examined the variables that affect persistence (Berger &  Milem, 1999; Elkins, 

Braxton & James, 2000). Finally, new manners of assessment, such as portfolio 

assessment, overall assessment, self-assessment and peer-assessment, have been 

proposed (Gijbels, Claes & Dochy, 2000; Sluijsmans, 2002). However, the 

assessment of these strategies, beliefs and values has not been formalised nation-wide 

or even university-wide. Despite this fact, a combination of outcome measures, which 

includes domain specific knowledge and abilities, cognitive and meta-cognitive 

strategies and positive beliefs and emotions towards the task, might be a good 

indicator of effectiveness of higher education. 

 

1.4 Theoretical Background 

This dissertation starts from four research lines (see §1.2) on the problem of 

achievement in higher education. These research lines form the background for 

specifying the context, input and classroom process factors that affect achievement. 

Further, the research lines form the basis for the hypotheses on the relationship 

between the potential factors and achievement. The next section first discusses a 

selection of theories and models on the integration between the student and the 

department, which are prominent in higher education research. However, as 

mentioned afore, these theories do not tend to focus on the qualitative aspects of 
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instruction. Therefore, we also discuss school effectiveness research and, more 

particularly, the educational productivity model, which has been broadly validated in 

primary and secondary education. As mentioned in the previous section, a student’s 

approach to study and positive beliefs and emotions are outcomes that need to be 

considered in higher education. The last two sections therefore discuss the so-called 

“approaches to study”  in relation to the perceived quality of the learning environment 

an adaptation of the expectancy-value model of motivation. 

 

Models of Academic Achievement in Higher Education 

Most of the models that focus on academic achievement are based on the 

interaction model that was developed by Spady (1970). This interaction model has 

generated many comparable studies, not only in the US and England, but also in the 

Netherlands. Spady’s model was, for example, elaborated on by Tinto (1975, 1987), 

Bean (1980), Pascarella (1980), Bean & Metzner (1985) and Webb (1990). Especially 

Tinto’s models have been numerously studied. This section discusses a selection of 

these models of academic achievement. 2 

 

English and American achievement models. 

The interaction models developed by Spady and Tinto have been rather 

influential in higher education; these models have generated an enormous database on 

factors that affect academic achievement. The first model (Spady, 1970) is based on 

Durkheim’s suicide theory in which it is argued that suicide is the result of the lack of 

social integration and normative congruence. Normative congruence, that is, the 

interaction between complex patterns of ability, aptitude, interests, goals, values and 

expectations, in combination with grade performance, intellectual development and 

support by friends, determine the amount of social integration. Further, a high amount 

of social integration results in satisfaction and institutional commitment. The decision 

to dropout or to persist is seen as a longitudinal process resulting from a combination 

of the (lack of) institutional commitment and poor academic achievement (see figure 

1.1).  

 

                                                
2  More of these interaction models are described in the dissertations by Bijleveld (1993), Prins (1997) 
and the book “How college affects students: Findings and insights from twenty years of research”  by 
Pascarella and Terenzini (1991). 
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Figure 1.1. Spady’s model (1970). 

 

 

 

Tinto (1975, 1987) elaborated on Spady’s model by proposing that both 

student characteristics and the interactions with the social and the academic 

environments influence a student’s decision to persist or to withdraw from college. 

More specifically, student characteristics, such as socio-economic status and 

knowledge and abilities, influence a student’s intentions and a student’s institutional 

commitment and goal commitment. Institutional commitment is the degree to which 

an individual is motivated to graduate from a specific college or university and the 

goal commitment is the degree to which an individual is committed to earn a college 

degree in general. Institutional commitment, goal commitment and a student’s 

intentions influence the degree to which a student integrates academically (i.e. 

formally in terms of achievement and informally in terms of interaction with faculty 

members) and socially (i.e. formally in terms of extra-curricular activities and 

informally in terms of interactions with fellow-students). These last two factors are 

also influenced by a student’s external commitments (see figure 1.2). 
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Figure 1.2. Tinto’s model (1987). 
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Tinto’s model is one of the most tested models of student dropout (see, for 

example, studies by Berger & Braxton, 1998, Elkins, Braxton & James, 2001, 

Mannan, 2001, Munro, 1981, Pascarella &  Chapman, 1983; Webb, 1990). Based on 

Spady’s and Tinto’s theories, Pascarella (1980) emphasised the importance of 

informal contact between the student and the teacher. Bean (1980, 1985) developed a 

meta-model of dropout, which emphasised the importance of student background 

variables and environmental variables that directly influence social and academic 

integration. His student attrition model proposed that students’  intentions were shaped 

by their beliefs and attitudes related to the institution, friends and faculty. Further, 

positive social and academic experiences resulted in positive beliefs and attitudes. 

These positive beliefs resulted in the intention to persist in college. Bean’s model 

differed from that of Spady and Tinto; his model focused less on social integration 

and more on environmental variables. Webb (1990) concluded that most of these 

explanatory dropout models are not very well applicable to non-campus institutions. 

Based on research at a non-campus institute, he therefore introduced the term 

perceived student/institution fit instead of the psychological outcomes (e.g. utility, 

satisfaction, goal commitment, stress) specified by Bean and added the term academic 

self-confidence to the model.  

 

Dutch achievement models. 

The interaction models have been elaborated on in the Netherlands by, for 

example, Bijleveld (1993), Jansen (1996), Prins (1997), De Jong et al. (1997), van den 

Berg (2002) and Beekhoven (2002). Bijleveld (1993) specified a model that aimed at 

explaining differences in dropout between departments. This model focused on the 

effects of departmental characteristics, such as the amount of problem-based learning, 

the number of interactive teaching methods, the spread of the study load and the 

spread of tests. Two central variables in the models were the students’  minimal effort 

and their minimal intellectual capacities. The minimal effort was seen as the result of 

motivation, which was influenced by the variables “activation of interest”  and “study 

load”. The minimal intellectual capacities were affected by the difficulty of the 

course. The effects of the departmental factors were mediated by the student-input 

characteristics that were determined by demands of the department and by self-

selection. This model differed from the integration models mentioned-above in that it 

focused on (a) departmental characteristics and not on student background and 
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integration characteristics and on (b) the differences between departments (van den 

Berg, 2002). However, this model was a conceptual model and was not empirically 

tested. 

Instead of dropout, Jansen (1996) investigated academic achievement of 

students in  six departments in the University of Groningen. In her conceptual model, 

both student characteristics - such as personality, intelligence, pre-attainment, socio 

economic status, gender and ability - and curricular characteristics -related to the 

spread in the curriculum, related to the instruction characteristics and related to formal 

assessment characteristics- affected the students’  effort, which was determined by 

time and motivational aspects. Further, both effort and student characteristics 

determined the amount of academic achievement. However, Jansen (1996) did not 

empirically test this conceptual model, since (a) student characteristics, such as 

personality and student characteristics were not collected, (b) the data were limited to 

information from study guides and (c) the data collection was mainly retrospective. 

The model which was tested included the student characteristics gender, age and 

ability and the curricular characteristics as explanatory factors. Numerical returns 

after one and two years and attainment in terms of total credits obtained in the first 

year were included as outcome variables. This study showed that female students, 

younger students and students with a higher ability had a higher achievement. Further, 

achievement was influenced by measures that affected the student planning behaviour 

and encouraged a positive attitude to the study. For instance, scheduling fewer 

subjects simultaneously, scheduling the regular assessments more evenly and 

scheduling resits less spread over the curriculum resulted in a higher achievement.  

Prins (1997), who elaborated on Bijleveld’s model, included some of the 

variables on academic and social integration from Tinto’s model. Student variables -

such as gender, age, support from peers, family background, study career, social 

integration, academic integration, academic self-confidence, aspiration and 

motivation-, departmental variables -such as study support, programme 

characteristics, assessment and “ focus on students” - and the interaction between both, 

were included in the model that examined dropout. Prins concluded that the study 

counselling, the quality of assessment, the spread of study load, the number of contact 

hours and the student-centred education affected the dropout or retention rate.  

De Jong et al. (1997) performed a nation-wide study on study careers in higher 

education. In their longitudinal “Amsterdam model of study careers” , they integrated 
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human capital theory and integration theory to explain academic achievement. The 

central variables in this model were academic integration, goal and institutional 

commitment and intentions. The model consisted of 14 blocks of variables that 

indicated the study career over time. Beekhoven (2002) elaborated on the Amsterdam 

model of study careers and studied a combination of academic and social integration 

in one integration concept. Beekhoven (2002, p.163) suggested that ‘educational 

researchers should reconsider the theories they are used to and open up to other 

theoretical insights so as to combine and sometimes replace other theories. Tinto’s 

model and other integration models have been studied often enough.’  

 Van den Berg (2002) performed a study based on the studies mentioned above 

in which external factors, which concerned the higher educational policy, where 

assumed to affect student background variables, economical factors related to the 

financial situation of the students, social and psychological factors, such as goals and 

intentions, effort and time spent studying, departmental and institutional factors and 

the integration in the department. 

These interaction models provide a good theoretical framework for examining 

academic achievement. They include both student input factors and classroom process 

factors that potentially affect achievement. However, some aspects need to be 

examined in more detail. Despite the fact these models start to pay more attention to 

the department or course characteristics, this attention is usually limited to a 

description of the quantitative aspects of the course or the curriculum, such as the 

“number of hours”  or the “domain of study” . More information is needed on 

qualitative aspects of the learning environment, such as the structure and organisation 

of both the delivery method, e.g. books, syllabi, and the instructional methods, e.g. 

discussion groups,  in the course. Furthermore, most of the student variables in these 

models are limited to background variables, such as age, gender and ability. Studies, 

which include process variables, such as the student’s approaches to study and 

motivation, in their models, have been limited. What is needed is more attention to the 

importance of the classroom and the various learning activities that frame the 

educational process. The theories on school effectiveness, and more specifically on 

educational productivity, and the theories on approaches to study and motivation 

provide a good supplement to the interaction theories of academic achievement. 
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Models of School Learning 

School effectiveness research, which focuses on the added value of schools in 

primary and secondary education, has been an important field of research in several 

countries. The main assumption within school effectiveness research is that (Teddlie 

& Reynolds, 2000 p1.) ‘…schools affect children’s development, that there are 

observable regularities in the schools that “add value”  and that the task of educational 

policies is to improve all schools in general and the more ineffective schools in 

particular, by transmission of this knowledge to educational practitioners.' This 

section discusses some general developments in models of school learning and 

discusses a model that includes both student and course/classroom variables in the 

explanation of achievement. 

 

Developments in models of  school learning. 

Carroll introduced the first model on school learning in 1963. This model 

included six constructs, namely aptitude, ability to comprehend instruction, 

perseverance, clarity of instruction, matching the task to student characteristics and 

opportunity to learn. The Carroll model formed the starting point for many theories 

and models on school learning. For example, Bruner (1966), Bloom (1976), 

Harnischfeger and Wiley (1976), Glaser (1976) and Bennett (1978), Proctor, (1984), 

Cruickshank, (1985), Gage and Berliner (1992) and Huitt (1994) elaborated on the 

above-mentioned school learning models (see Haertel, Walberg & Weinstein, 1983; 

Wang, Haertel and Walberg, 1990).  

The first models of school learning emphasised the importance of individual 

differences between students and the importance of constructs related to classroom 

instruction. In this beginning stage, from the mid sixties to the early seventies, the 

studies focused on the initial input-output paradigm. These first studies concluded that 

school outcomes were especially related to aspects, such as socio-economic status 

rather than to school-related aspects. However, during this first stage, school 

outcomes were limited to standardised tests. Furthermore, reviewers stated that these 

early studies did not incorporate adequate measures of the classroom processes or the 

socio-psychological climate involved in school learning. These models were soon 

refined and were elaborated on by extending the range of influences considered 

(Teddlie & Reynolds, 2000).  



Theoretical background and research questions 
 

13

During the second stage in school learning research, early to late seventies, 

process variables and additional outcome variables were introduced in the so-called 

“effective school studies” . Next to the introduction of the process variables, the 

measures for the classroom input side were more sensitive, that is, both teacher and 

school were emphasised, student level output was associated with student level input 

instead of school level input and social psychological scales to measure school 

processes were developed. The models were elaborated on by the introduction of 

adaptive instruction (Wang et al. 1990). These latter models focused on variables 

associated with instructional delivery systems and program design and 

implementation.  

From the late seventies to the mid eighties more attempts were made to 

incorporate effective school correlates into schools through the generation of various 

school improvement programmes (stage 3) (Teddlie & Reynolds, 2000). An example 

of a model in this stage was the so-called “ five factor model”  that included strong 

instructional leadership from the principal, a pervasive and broadly understood 

instructional focus, a safe and orderly school learning environment or climate, higher 

expectations for achievement from all students and the use of student achievement test 

data for evaluating the programme as well as school success.  

In stage 4, from the late eighties till present day, more context factors have 

been included and, especially, more sophisticated methodologies, such as multilevel 

analysis are  foci of attention within the school-learning paradigm.  

 

Educational productivity model. 

 An interesting school learning model, which includes context, input, 

classroom process and output variables, is the Walberg educational productivity 

model. Based on an extensive synthesis of the research literature, Walberg (1981) 

proposed a model of educational productivity which included nine factors that 

promote student learning, namely (a) variables related to the student-aptitude 

attributes, such as ability, motivation and the developmental level in terms of age, (b) 

variables related to the quantity of instruction, that is, variables related to the amount 

of time students spend learning and to the quality of instruction, that is, variables, 

such as pacing, structuring and monitoring, (c) variables related to the social-

psychological environment, such as the home environment, the peer environment, the 

classroom environment and exposure to mass media (Benbow, Arjmand & Walberg, 



Chapter 1 14

1991; Köller, Baumert, Clausen & Hosenfeld, 1999; Ma & Wang, 2001; Reynolds & 

Walberg, 1991; Reynolds & Walberg, 1992; Sipe & Curlette, 1997; Walberg & Tsai, 

1985; Walberg, Fraser & Welch, 1986; Wang & Staver, 2001; Young & Reynolds, 

1996).  

The first educational productivity models were examined using regression 

analysis in which direct relationships between the productivity factors and 

achievement were specified. Later on the relationships among the productivity factors 

were examined in structural equation models. For example, Reynolds and Walberg 

(1992), who elaborated on the first educational productivity model, considered 

achievement as a four-phase sequence beginning with the home-environment, 

followed by the student aptitude-attributes, mediated by the social psychological 

environment and the quantity and quality of instruction. The home environment was 

expected to affect the learning process well before secondary education. The student-

aptitude attributes motivation and ability were both expected to have direct effects on 

academic achievement and the social psychological environment. The quantity and 

quality of instruction were considered as intermediating variables between the home 

and the student-aptitude variables on the one hand and achievement on the other.  

This educational productivity model was the starting point for many research 

syntheses, and review studies by Reynolds and Walberg (1991), Wang, Haertel and 

Walberg (1993) and  Young and Reynolds (1996) found that this model is effective in 

examining the major determinants of the learning process. Even though this model 

has been tested in primary and secondary education, this model might also be very 

useful in examining achievement in higher education. However, even though the 

educational productivity model takes into account the relevant individual and 

contextual aspects of learning, more information is needed on the learning activities 

that frame the educational process, namely the student’s motivation and the 

approaches to study. 

 

Motivation to Study 

Student motivation is an essential aspect in the educational process. What 

motivates students to persist in situations where other students decide to dropout? 

This question has been an impetus for many studies on the relationship between 

motivation and achievement (Covington, 2000; Eccles & Wigfield, 2002). Most of the 
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modern theories on motivation focus on the relationship between beliefs, values and 

goals and action. Four major sections can be distinguished, namely related to theories 

that focus on expectancy for success on the task value, related to theories that 

integrate both expectancy and values and related to theories that integrate motivation 

and cognition (Eccles & Wigfield, 2002).  

An interesting model on motivation concerns an adaptation of a general 

expectancy-value model of motivation (Jacobs & Newstead, 2000; Pintrich & De 

Groot, 1990; Wolters & Pintrich, 1998). This model contains elements from the 

expectancy-value models of motivation and of the theories on self-regulated learning. 

The first component is the expectancy component, which concerns the student’s 

beliefs about the ability to perform the task. The basic assumption involves the 

students believe that they are able to perform the task and that they themselves are 

responsible for the task. The second component, a value component, concerns the 

goals for performing a task and the beliefs about the importance of the task. The third 

component, the affect component, concerns the student’s emotional reactions to the 

task and is related to the student’s fear of failure or test anxiety.  

The basic assumptions concerning the first two components are that the 

student’s belief in being able to perform the task, being responsible for succeeding in 

this task and striving for learning goals - which increase one’s competency, 

understanding and appreciation for what is learned - favour deep-level, strategic 

processing of information. Students with this deep level of processing 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). 

When examining the third component, we see that studies on the affect-component 

have shown inconsistent results. On the one hand, positive emotions, such as 

curiosity, generally enhance motivation and facilitate learning and performance. 

Negative emotions, on the other hand, can also enhance learning and performance by 

focusing the learner’s attention to a particular task (Hermans, 1980). However, intense 

negative emotions, like anxiety, panic, insecurity and related thoughts like feeling 

incompetent, generally affect motivation, interfere with learning and contribute to a 

low performance (Sarason, 1986). 

 Motivation, in terms of expectancy, values and affect, is an important 

contributor to academic achievement. The relationship between motivation and 
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achievement is mainly direct, but also indirect through the amount and quality of 

information processing.  

 

Information Processing Approach 

Students differ in the ways they acquire, store and use knowledge, i.e. they 

differ in their information processing approach. These differences have been 

consistently identified related to various problem solving situations and are seen as a 

cognitive style. A learning style is seen as part of a cognitive style, which indicates 

the attitudes, and behaviours that determine a preferred way of learning. The learning 

style indicates the cognitive, affective and psychological factors that determine how 

students interact with and how they respond to the learning environment.  

Over the past twenty years, the phenomenological perspective has had a great 

impact on thinking about learning styles. In 1975 Marton suggested that there is 

hierarchy of learning outcomes that consists of two levels of processing, namely a 

surface-level of processing and a deep level of processing, and the level of outcome 

varied with the level of processing. Two approaches to study were distinguished, 

namely a deep approach to studying, which was described as “striving for improved 

understanding by applying and comparing ideas” , while a surface approach involves 

reproductive strategies and the lack of integration of the information.3 The deep 

approach to study, which encompasses both cognitive strategies and meta-cognitive 

strategies, was considered consistent with the goals of higher education (Trigwell & 

Richardson, 2002). 

Many instruments were developed to measure the cognitive learning styles. 

Based on the distinction between a deep and a surface approach to study, Biggs 

designed the study process questionnaire (SPQ) in 1985 (Trigwell & Richardson, 

2002). This questionnaire contained 42 items divided over six scales measuring three 

approaches to study, namely a surface approach, a deep approach and an achieving 

approach to study. Enwistle & Ramsden (1983), developed the approaches to studying 

inventory (ASI); a questionnaire with 64 items over 16 subscales that measured a 

meaning orientation, a reproducing orientation, an achieving orientation, a non-

academic orientation (Trigwell & Richardson, 2002). Vermunt (1999) developed the 

Inventory of Learning Styles (ILS) that covers cognitive processing strategies, such as 

                                                
3  Later on a “strategic”  and “apathic”  approach were distinguished. 
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relating and structuring content. The questionnaire contains questions concerning 

meta-cognitive regulation strategies, such as self vs. external regulations, mental 

learning models (learning conceptions) and learning orientations (which refers to 

motivation). 

The approaches to study have been examined in a variety of studies, for 

example related to conceptions of learning (Fuller, 1999; Säljö, 1979), related to the 

approaches to teaching and the conceptions of teaching (Murray & MacDonald, 1997; 

Trigwell, Prosser &  Waterhouse, 1999; Trigwell & Prosser, 1996) and related to 

cognitive development (Zhang, 2001). These studies have shown that the same 

students show various approaches to studying in various situations and different 

students show different approaches in the same situations. These differences in 

approaches were related to gender, age and culture. Furthermore, these differences 

were related to the conceptions of learning (Säljö, 1979), which consisted of  learning 

as the increase of knowledge, learning as memorising, learning as the acquisition of 

facts, learning as the abstraction of meaning and learning as an interpretative process 

and Taylor and Morgan (1986) added “changing as a person” as a conception of 

learning (Trigwell & Richardson, 2002). Beside that, it was suggested that approaches 

to studying depended on the content of the task, the context of the task and the 

demands of the learning task (Trigwell & Richardson, 2002). For example students 

taking arts courses were more likely to develop a deep approach to study. Further, a 

deep approach to study was thought to be related to the relevance of the subject 

matter, to the enthusiasm and support, the opportunity for self-regulation, good 

teaching and clear goals. The surface approach was thought to be related to 

assessment, that is, rewarding reproduction, related to fear and to a higher perceived 

workload (Ramsden & Entwistle, 1981, Trigwell &  Prosser, 1996). These individual 

combinations of approaches, the various influences of the context on these approaches 

and the various conceptions of learning have also been referred to as study 

orchestration (Entwistle, Meyer & Tait, 1991).  

 

1.5 Factors that affect Achievement in University Education 

These four research lines provide a theoretical background on the context, 

input and process factors that potentially affect academic achievement. Furthermore, 

these approaches provide the basis for hypotheses on the relationship between the 
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variables and achievement. Based on the research lines, the next section discusses the 

context factors, the input factors and the process factors that affect achievement.  

 

Context Factors 

Generally, it is expected that a higher parental educational status results in 

higher academic achievement (Pascarella &  Terenzini, 1991; Tinto, 1987). For 

example, Prins (1997) hypothesised that students with parents with a higher parental 

educational status would drop out less often. Prins suggested that the relationship 

between parental educational background and achievement was mediated by 

motivation and aspiration, that is, a higher parental educational status was related to a 

higher motivation and aspiration. However, this hypothesis was not confirmed in the 

analysis. The study by De Jong et al. (1997) did not show an effect of parental 

educational status either. However, their analyses did show that students with parents 

with a higher educational status indicated a higher expectancy of success, these 

students estimated that they needed less time for obtaining a degree, they worked 

fewer hours and reported a lower effort.   

In general, part-time employment or full-time employment is expected to 

negatively influence achievement; a job  interferes with the time spent on studying 

(time on task). Verbeek and De Jong (1995) showed that students who worked for 12 

or more hours per week beside their study had a lower study pace than students who 

worked less than these 12 hours. Van den Berg (2002) illustrated that part-time 

employment for more than 8 hours per week negatively affected achievement in terms 

of total number of credits. Pantages and Creedon (1975) indicated that full-time 

students who worked more than 15 hours a week were more likely to withdraw. Curtis 

and Shani (2002), in contrast, indicated that even though there are undesirable effects 

of part-time or full-time employment, such as missed lectures, benefits of working 

include the development of skills and an increase in confidence.  

The factors that are related to the organisation of the curriculum have mainly 

been investigated in Dutch higher education research (van den Berg, 2002; Jansen, 

1996; Prins, 1997). These studies have investigated aspects related to the spread of the 

study load, related to assessment and related to the number of active contact hours, 

passive contact hours and self-study hours. Factors related to the spread of the study 

load concern the number of college periods and the number of courses that are offered 

within a college period. The main assumption related to the number of college periods 
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and the number of courses within a period is that a spread of the study load, in terms 

of more college periods and less parallel programmed courses within a period, 

resulted in higher achievement. The study by van den Berg (2002), however, did not 

support this hypothesis. In her study, more college periods, i.e. spreading the study 

load more evenly over the year, did not automatically result in higher progress. The 

study by Jansen (1996) showed a significant effect of the number of parallel 

programmed courses on achievement. Her study showed that programming courses in 

parallel, which implied that students had to divide their attention to competing 

courses, had a negative effect on students’  progress. The study by Prins (1997) 

showed that less academically or socially integrated students dropped out more often 

at departments in which more courses were programmed in parallel. Whenever less 

courses were programmed in parallel, academic or social integration had less effect on 

dropout or retention. 

The number of passive and active contact hours is an important characteristic 

related to curriculum organisation. Generally, the assumption is that during active 

contact hours, such as practicals, work groups and skills groups, an active attitude is 

expected and students will prepare themselves more adequately (van Dijk & van den 

Berg, 2000; Tsui, 1999). Students will be more motivated to stay focused during 

lectures and will be stimulated to think critically. The study by van den Berg (2002) 

showed a negative association between the number of lectures and academic 

achievement for the first year students. The study did not show a significant 

association between the number of active hours and achievement. Prins (1997) did not 

show that the number of contact hours (both passive and active) influenced drop out 

or retention either. It did influence the time of retention, however. Whenever more 

contact hours were programmed in the first year the drop out decision was made 

sooner. 

 

Student Input Factors 

Most of the studies on academic achievement have included student variables, 

such as gender, age, ability and motivation in their models. Even though the 

relationship between gender, age, ability and achievement has usually been 

investigated in relation to the amount of social and academic integration, there have 

been studies that examined the direct effects of these three variables on achievement. 

Generally, the studies of the relationship between gender and academic achievement 
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have shown that female students perform better than male students (van den Berg, 

2002; van der Hulst & Jansen, 2002; de Jong et al. 1997; Shah & Burke, 1999; Jansen, 

1996; Need & de Jong, 1998). On the other hand, a study on background 

characteristics as predictors of academic self-confidence and academic self-efficacy 

among graduate science and engineering students, did not find gender to be a 

significant factor in predicting academic self-confidence, academic self-efficacy, or 

career-related outcome expectations (Santiago & Einarson, 1998). Trueman and 

Hartley (1996), who investigated the relationship between time-management skills 

and academic performance of mature and traditional-entry university students, did not 

show consistent sex differences either. They suggested that the relationship between 

gender and achievement might be mediated by time-management skills. Their study 

indicated that female students reported significantly better time-management skills 

than male students. Next to time-management skills, the relationship between gender 

and achievement might also be related to the domain under study; male students 

appear to perform better in technical studies while female students perform better in 

social studies.  

When looking at the relationship between age and achievement, we see that 

younger student perform better than older students do. They, for example, achieve 

more credits (van den Berg & Hofman, 2000; van der Hulst &  Jansen, 2002; Jansen, 

1996; de Jong et al. 1997) and drop out less often (McInnis, et al., 2000; Murtaugh, 

Burns & Schuster, 1999). Jansen (1996) and de Jong et al. (1997) suggested that the 

effects of age might be related to repeating years in secondary education or it might 

be related to a delayed study career. Further, the domain under study might mediate 

the relationship between age and achievement. In contrast to the above findings, 

Trueman and Hartley (1996) indicated that older students usually perform as well as 

or even better than younger students. They indicated that time-management skills 

might be a mediating factor: older mature students reported significantly better time-

management skills than younger students. Further, McInnis, James and McNaught 

(1995) indicated that mature students who have a clear career orientation and lower 

integration needs, are more likely to achieve higher results.  

 Beside gender and age, a student’s ability is another important variable in 

explaining academic achievement. Generally, it is assumed that ability is positively 

related to academic achievement (van der Hulst & Jansen, 1996; de Jong et al. 1997; 

McKenzie & Schweitzer, 2001; Need & de Jong, 1998; Pargetter, McInnis, James, 
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Evans, Peel & Dobson, 1998; Pike & Saupe, 2002). For example, Van der Hulst & 

Jansen (2002) found that higher grades on the secondary school subjects “sciences”, 

“advanced mathematics”  and “Dutch Language and Culture”  resulted in a higher 

number of credits in the first year. McKenzie and Schweitzer (2001) did suggest that 

the predictive capacity of secondary school differs for individuals and groups. They 

indicated that secondary school grades might not be such a good predictor for mature 

age students. Furthermore, beside age, they suggested that the method of entry and the 

ease with which the entry is made also matters. 

 Two variables that have been less commonly investigated in models of 

achievement are the student’s motivation and deep information processing approach 

(see for example, Covington, 2000; Lindblom-Ylänne & Lonka, 1999). As mentioned 

before, the basic assumptions related to motivation and achievement are that (a) a 

higher expectancy results in more or more appropriate processing strategies, (b) 

intrinsic values, e.g. interest in the study, positively affects the information processing 

strategy and (c) fear of failure both positively and negatively affects the quality and 

timing of the information processing approach. Even though this adaptation of the 

expectancy-value model of motivation has hardly been investigated as a whole, the 

results of studies that examined elements of the model confirm the first two 

assumptions. For example, Tuckman (1991) and Vollmeyer and Rheinberg (2000) 

found that cognitive and meta-cognitive strategy use mediate the relationship between 

expectancy and achievement. Covington (2000) indicated that intrinsic values 

influence achievement through the quality, timing and appropriateness of different 

cognitive strategies. However, the relationship between fear of failure (or test anxiety) 

and cognitive processing is not consistently found. On the one hand, studies show that 

test anxiety is related to cognitive and meta-cognitive strategy use, as well as to effort 

management (Pintrich &  de Groot, 1990; Wolters &  Pintrich, 1998). On the other 

hand, Pintrich and De Groot (1990) illustrated that highly anxious students appear to 

be as effortful and persistent as lowly anxious students, while in other studies highly 

anxious students are not persistent or are even avoiding tasks.  

A deep approach to study is assumed to be consistent with the goals of higher 

education. The main assumption related to the relationship between approaches to 

study and achievement is therefore that a deep approach positively affects learning 

outcomes. However, studies on the relationship between the learning approach and 

academic grades show inconsistent results. That is, the approaches to study differed in 



Chapter 1 22

relation to the task (e.g. related to the content, context, the demands and assessment of 

the task) and the individual (gender, age and conceptions of learning).  

 

Classroom Process Variables 

The classroom process variables are divided into the quantity and the quality 

of instruction (Slavin, 1995). 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 other aspects of 

instruction, such as the quality of instruction, the appropriateness and the motivational 

aspect of instruction (Carroll, 1963; Slavin, 1995). Carroll (1963) suggested that 

school learning is a function of the time spent -the allocated time multiplied by the 

percentage of time in which students are actually involved in the task, i.e. engaged 

time or time-on-task - divided by the time needed -which is related to the aptitude, the 

ability to understand the instruction and the quality of instruction.  

 Less allocated time limits a students’  learning opportunities and time on task 

and might restrict the possible learning outcomes (Hoeben, 1994). This assumption is 

related to the amount of content that is covered. In general, it is assumed that (a) the 

more time is  allocated for instruction, the more content is covered and the more a 

student learns and (b) the more time a student is engaged in learning the higher the 

achievement. Despite this fact, more time allocated for instruction does not 

automatically lead to higher achievement. For example, Kember, Jamieson, Pomfret 

and Wong (1995) found that high attendance in class and more hours of independent 

study time was related to a surface approach to learning. It was suggested that surface 

learners needed the lecturer to define the course and due to the ineffective approach 

needed to spent more hours of independent studying.  

 Next to the quantity of instruction, the quality of instruction is an important 

factor in explaining academic achievement. Research into the factors that affect the 

quality of instruction first focused on aspects of the teacher, such as personality, 

appearance, intelligence and gender. Later on, achievement was related to teacher 

behaviours, such as enthusiasm, values, clear goals, high expectations, appropriate 

feedback and assessment, etc. In general, it is assumed that the quality of instruction 

refers to the degree in which information or skills are presented to students in a clear 

way (Slavin, 1995). This implies that the higher the quality of instruction, the more 
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the information presented makes sense and the more easily this information is 

remembered and applied.  

Studies on the quality aspect of instruction have shown that knowledge and 

skills must be presented in an organised and structured manner (Feldman, 1989, 1998; 

Slavin, 1995; Reigeluth, 1983). This enhances encoding, memorising and retrieval 

and facilitates encoding new information (Starren, Bakker & van der Wissel, 1995). 

In classes, or courses, teachers can achieve structure and organisation by, for example, 

presenting information in an organised and orderly way, noting transitions to new 

topics, using clear and simple language, using many vivid images and examples and 

restating essential principles (Slavin, 1995; Starren et al. 1995).  

In addition to presenting content in an organised and structured manner, 

research has shown that it is important that students know what to do and what to 

expect from a certain course (Creemers, 1994; Feldman, 1989, 1998, Finaly-

Neumann, 1994). That is, clear specification of the objectives of the course is 

important. Related to that is the importance of aligning that what is taught to that what 

is assessed (Tyler, 1949). This feedback loop is one of the most important stimulating 

mechanism; what is being assessed determines what students study, how many hours 

they spend studying, how many classes they attend and the approaches they use for 

studying (Biggs, 1996; Gijbels et al. 2000).   

Another important aspect related to the quality of instruction is the 

instructional pace. Whenever the teacher sets the pace appropriate to the needs of the 

students with the required background knowledge, the students lacking this required 

background knowledge will fall behind. On the other hand, setting the pace to the 

needs of the students without the required background knowledge will result in a 

motivational loss (Slavin, 1995). Hoeben (1994) stated that, since the amount of 

content-coverage is related to achievement, the pace of instruction might be an 

indicator of educational quality.  

A final aspect related to the quality of instruction is the stimulating effect of 

instruction. The student’s motivation to study may come from the intrinsic value of 

the subject that is being studied but can also be enhanced by extrinsic incentives, such 

as positive feedback, stimulation of interest in the course and subject-matter, 

encouraging students to ask questions, discussion and openness to opinions, 

intellectual challenge, encouragement of independent thought and teacher’s 

enthusiasm (Feldman, 1989, 1998). For example, Tuckman (1991) found that factors, 
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such as the task magnitude, informational feedback, encouragement, goal setting, 

group outcomes and preset versus normative standards had a considerable influence 

on effort and persistence.  

 

1.6 Research Questions 

 Over the years, educational research has focused on the problem of academic 

achievement. Most of the studies in higher education have started from the integration 

approach in which the quality of interaction between the student and the department 

determines the decision to persist or to dropout, while in primary and secondary 

education school learning models have been prevalent. These studies have shown that 

many context, input, and classroom process factors affect achievement. However, 

despite this enormous amount of information on what affects achievement and 

dropout there are still some aspects that need to be examined in more detail. 

 First, we need more information on the relationships between student variables 

and departmental variables in models of academic achievement. Until recently, most 

of the models on academic achievement have focused on student characteristics, such 

as gender and ability, while the department variables or course variables were hardly 

included. Nowadays, and especially in Dutch higher education research, researchers 

have started to realise the importance of including both student and departmental 

variables in models for explaining academic achievement (see studies by van den 

Berg, 2002; Beekhoven, 2002; Bijleveld, 1993; Jansen, 1996; De Jong et al. 1997; 

Prins, 1997).  

 Second, related to the first aspect, academic achievement models should not only 

focus on quantitative aspects of instruction, such as the number of contact hours, but 

also on the qualitative aspect of instruction, such as the quality of the structure and 

organisation or the assessment of a course. More specifically, questions, such as “does 

a high quality of  structure and organisation of a course positively affect achievement 

through motivation or the information processing approach?”  need to be examined. 

 Third, we need more information on how variables, such as motivation and deep 

information processing, affect academic achievement. Though both integration 

theories and school learning theories have included motivational aspects in their 

models, the approaches to study have received less attention. 
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  Fourth, more information is needed on how student learning processes in 

combination with course processes develop over time. That is, a longitudinal 

approach to academic achievement is desired (see Beekhoven, 2002; Goldstein, 

1997).  

 The present study starts from these four aspects to study the effectiveness of 

higher education, in terms of academic achievement. Based on the theories of 

integration, educational productivity, approaches to study and the expectancy-value 

model of motivation, we distinguished a set of potentially influential factors that 

enable us to examine the central problem of this dissertation:  

 

Which context, process and input factors influence effectiveness in terms of 

achievement at four departments in the University of Groningen? 

 

 The central research problem is divided into four research questions that are 

discussed in four separate studies. The first study focuses on the relationship between 

student input variables and achievement and aims to answer the question: “Does 

motivation affect academic achievement through approaches to study?” The second 

study focuses on the relationship between student input and achievement through 

process variables. The main research question in this study is: “What is the 

relationship between student background characteristics, perceptions of the quality of 

the learning environment, motivation, information processing and achievement?” The 

third study focuses on the effects of student input, process and context variables on 

achievement. More specifically, the study examines the Walberg educational 

productivity model and aims to answer the research question: “Do the variables as 

specified in the Walberg educational productivity model predict achievement in 

higher education?”  The fourth study includes input, process, context variables, 

including the approach to study, which was not included in the Walberg model, to 

answer the question: “What influences academic achievement at two departments in 

the University of Groningen?”  

 These four research questions are each divided into various sub questions. Study 

one focuses on the expectancy-value of motivation in combination with the theories of 

the approaches to study to answer the questions: 
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1. What is the relationship between motivation and deep information processing 

(DIP)? 

2. What is the relationship between motivation and achievement in terms of total 

number of credits (TNC), 

3. What is the relationship between motivation, deep information processing and 

TNC after one year and after two years? 

 Study two starts from the integration models in combination with approaches to 

study, perceptions of the quality of the learning environment and student expectancy 

to answer the questions: 

1. To what extent do student background variables influence perceptions of the 

learning environment? 

2. What is the relationship between student perceptions of the learning 

environment and their motivation? 

3. What is the relationship between student perceptions of the learning 

environment and their information processing approach? 

4. What is the relationship between a student’s motivation, deep information 

processing approach and their achievement? 

 Study three discusses the educational productivity model applied to a sample of 

students in higher education and answers the following questions: 

1. What proportion of achievement variance is explained by the four phases of 

variables in the elaborated Walberg educational productivity model i.e. by  the 

home environment, the student aptitude-attributes, the social psychological 

environment and, finally, the quantity and the quality of instruction? 

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

factors of educational productivity and academic achievement? 

 Study four focuses on an integration of the four research lines to answer the 

questions: 

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

explain? 
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2. What is the magnitude and direction of the relationship between the 

explanatory variables and academic achievement? More specifically, (a) what 

is the relative influence of student, instruction and departmental characteristics 

respectively and (b) which of these variables are the most important indicators 

of academic achievement? 

3. Are there any differences in models between departments and cohorts? 

 

1.7 Structure of this Dissertation 

 The dissertation is divided into seven chapters, including this introduction chapter, 

the general methodology chapter and a final chapter that contains the conclusions of 

this study. Chapters three to six are chapters in article format. Each of these chapters 

have been submitted to educational journals and are under review. Even though the 

four studies are related to each other, they can be read separately. The specific 

theoretical background and methodologies are discussed in each of the four studies. 

As mentioned afore, the dissertation also includes a general theoretical background, 

which was discussed in this chapter, and it includes a description of the general data 

and methods in the second chapter.  

 The third chapter, Motivation, deep information processing and achievement,4 

concerns the relationship between motivation and academic achievement through 

information  processing. The chapter investigates the relationship between a student’s 

motivation, information processing strategies and the achievement of students in 

university education. This chapter proceeds from an expectancy-value model of 

motivation. This model assumes that expectancy, values and affect influence 

achievement through the quality and the timing of cognitive strategy use.  The model 

is tested with a covariance analysis on the sample of 565 first-year students. 

 The fourth chapter, Perceived quality of the learning environment, motivation, 

deep information processing and academic achievement,5 examines questions on the 

relationship between student background characteristics and student perceptions of 

the learning environment, the relationship between these perceptions of the learning 

environment with motivation and deep information processing and the relationship 

                                                
4 An earlier version of this chapter is published in Pedagogische Studiën. 
5 A version of this chapter is submitted for publication. 
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between deep information processing and achievement in terms of total number of 

credits achieved.  

 The fifth chapter, Educational productivity in higher education,6 examines the 

Walberg educational productivity model, which assumes that nine factors influence 

achievement, with a sample of first-year students from the University of Groningen. 

Data on eight of these nine factors were collected through the departmental 

administration, self-report questionnaires, ratings questionnaires and through paper 

sources. These data were analysed with a multilevel analysis. 

 The sixth chapter, Who succeeds at university? Factors predicting academic 

achievement in first-year Dutch students, investigates a model in which variables 

related to the integration model, the educational productivity model, approaches to 

study and motivation to study were included. 

 The final chapter, Summary, conclusions and discussion, summarises the results of 

the chapters and discusses the general conclusions, the implications for theory, 

practice and policy and the recommendations for further research. 

 Finally, the appendices G and H contain two articles related to the problem of 

academic achievement and dropout. The first article examines the problem of 

achievement and dropout from a different viewpoint, i.e. it focuses on when students 

obtain their first-year degree instead of whether they obtain a degree. The second 

article concerns the so-called “curriculum map”, which is a tool for examining the 

elements and the relationship between the elements of the curriculum.  

                                                
6 A version of this chapter has been submitted for publication. 



 

Chapter 2. Data and methods 

 

2.1 Introduction 

 This study was designed to provide more insight in those factors that influence 

effectiveness in terms of academic achievement. The previous chapter showed that 

both the student and the quality of the learning environment are factors that influence 

academic achievement. Four research questions, which examine the relationship 

between these factors and academic achievement, were specified. The detailed 

research questions, research designs, samples and methodologies used in the different 

studies are discussed in the chapters three to six. Beside that, as mentioned in chapter 

1, §1.1, the present chapter discusses the general methodology used in this 

dissertation. The next section starts with a description of the research design and 

sample, followed by the variables and instruments used in the study and the methods 

of analysis. 

 

2.2 Research Design, Sample and Site 

 Two cohorts of first-year students in four departments of the University of 

Groningen, that is, two departments in the faculty of Economics & Business, a 

department in the faculty of Arts and a department in the faculty of Mathematics and 

Natural Sciences, were involved in this study. During three years, data on four 

curricula, on 54 courses and on student characteristics were collected. The focus of 

this study was on the first year of university education. This section discusses the 

research design, the sample and sites under investigation. 

 

Design 

 We collected data on the curricular level, on the instruction or course level and on 

the student level. The data on curricular level were collected through examining paper 

sources, such as study guides, handouts, syllabi and time schedules provided by the 

departments.  

 The data on course level, and more specifically on the quality and quantity of 

instruction, were collected through student ratings and the paper sources mentioned in 
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the previous paragraph. Table 2.1 indicates that the student ratings (Rat) in the 

departments of the faculty of Economics & Business and the faculty of Arts were 

collected on three occasions, namely at the end of the first trimester, at the end of the 

second trimester and at the end of the third trimester. The student ratings in the 

department of the faculty of Mathematics and Natural Science were collected 

throughout the whole year.  

 

Table 2.1 Research Design 

Year Ja Feb Mar Ap May Jun Jul Au Sep Oct Nov De 

‘99          S1C1 RatC11 

‘00   RatC1  S2C1 RatC1    S1C 2 RatC2 

‘01   RatC2  S3C1 

S2C2 

RatC2       

‘02     S3C2        

Note. S1, S2, S3 = self-report questionnaires at the beginning of the first year (S1), at the end 

of the first year (S2), at the end of the second year (S3), Rat = student ratings, C1, C2= cohort 

1 and cohort 2. 

 

 We aimed at collecting data on 54 courses per cohort. However, due to 

distributional mistakes, not all courses were evaluated. The first-year student ratings 

were collected through members of the departments; standard departmental ratings 

questionnaires were used (see appendices B and C). The evaluation questionnaires 

differed per department. Each first-year course in the departments of the faculty of 

Arts and in the faculty of Mathematics and Natural Sciences was rated separately. The 

trimester specific courses in the faculty of Economics and Business, on the other 

hand, were rated in an overall trimester questionnaire. Both the department in the 

faculty of Arts and in the faculty of Mathematics and Natural Sciences had a standard 

evaluation questionnaire with approximately 30 and 50 items respectively on the 

quality of the learning environment. The departments in the faculty of Economics and 

                                                
1 The evaluations of the courses in the department of Mathematics and Natural Sciences were spread 
over the year. 
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Business, on the other hand, had a term-specific questionnaire. After each term a 

questionnaire was developed by members of the department with approximately 15 

items per course. These questions could differ between courses or years/cohorts. 

 During the college years 1999, 2000 and 2001 we collected data on student 

background, on student motivation and deep information processing approach and on 

student achievement after one and two years. The data on a student’s background and 

academic achievement were obtained through the department administrations. The 

data on student motivation and student information processing approach were 

collected through a self-report questionnaire, which was handed out on three different 

occasions, at the beginning of the first year, at the end of their first year and at the end 

of the second year. 

 

Sample 

 The first-year students who had enrolled for their study in 1999 (C1) and 2000 

(C2) were included in the study. The tables 2.2 and 2.3 indicate the numbers of 

students who were enrolled during the first (nt1), during the second (nt2) and during 

the final (nt3) measurement. The first two departments, DEP 1 and DEP 2, are 

departments in the Faculty of Economics and Business. The third department, DEP 3, 

is a department in the Faculty of Mathematics and Natural Sciences. The fourth 

department (DEP 4) is a department in the Faculty of Arts. These abbreviations are 

used throughout this chapter and, if not otherwise specified, throughout the following 

chapters. 

 The first cohort (C1) consisted of 565 first-year students who started their study in 

1999. Table 2.2 shows that one of these students had enrolled for the first and the 

second department. The table further illustrates that this cohort consisted of 333 male 

students and 232 female students (mean age during the first measurement: 19 years 

and 3 months). 

 The first department, i.e. in the faculty of Economics and Business, was the largest 

department in both cohorts. The second department, i.e. also in the faculty of 

Economics and Business, was the smallest department in both cohorts. As the table 

indicates, the dropout rate at the fourth department was rather high. When comparing 

the students who started the study in 1999 to the students who were enrolled after 20 
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months, we see that 46% of the students had dropped out during the first 20 months. 

This is not surprising; this department is a so-called “ transfer-department” , that is, 

almost half of the students who start this study need the first-year degree or 

propaedeutic degree to be admitted to the second year of another field of study. This 

dropout percentage is hardly comparable to that of the first, second and third 

departments; we found dropout percentages of 19%, 23% and 20% respectively. The 

mean dropout including the “ transfer-department”  after 20 months was 26%. 

 

Table 2.2 Numbers of Students per Department, C1 

Department Gender nt1 nt2 nt3 

1 Male 228 221 184 

 Female 77 75 63 

 Total 305 296 247 

2 Male 30 29 23 

 Female 9 8 7 

 Total 39 37 30 

3 Male 35 32 23 

 Female 40 39 37 

 Total 75 71 60 

4 Male 40 34 17 

 Female 106 92 62 

 Total 146 126 79 

Total Male 333 316 247 

 Female 232 214 169 

 Total 5652 530 416 

Note. nt1 = number of students who were enrolled in September 1999, nt2 = number of 

students who were enrolled after the first 8 months, nt3 = number of students who were 

enrolled after 20 months. 

                                                
2 One student was enrolled for both the first and second department. 
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 The third column in table 2.3 shows the numbers of students from cohort 2 (C2) 

who were enrolled at the beginning of the study. The fourth and fifth columns indicate 

the numbers of students who had not dropped out after 8 months and after 20 months. 

Table 2.3 shows that cohort 2 consisted of 583 students in September 2000 and of 436 

students after 20 months. The sample consisted of 330 male students and 253 female 

students. Similar to the first cohort, the male students are over represented in the first 

department, while the female students form the majority in the fourth department. 

 

Table 2.3 Numbers of Students per Department, C2 

Department Gender nt1 nt2 nt3 

1 Male 230 219 186 

 Female 78 69 55 

 Total 308 288 241 

2 Male 30 24 21 

 Female 18 18 15 

 Total 48 42 36 

3 Male 33 29 25 

 Female 44 42 35 

 Total 77 71 60 

4 Male 37 35 29 

 Female 113 105 70 

 Total 150 140 99 

Total Male 330 307 261 

 Female 253 234 175 

 Total 583 541 436 

Note. nt1 = number of students who were enrolled in September 2000, nt2 = number of 

students who were enrolled after the first 8 months, nt3 = number of students who were 

enrolled after 20 months. 
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 When examining the number of students who had dropped out after 20 months, we 

find that, comparable to cohort 1, dropout is highest at the fourth department (34%), 

followed by the second department (25%), the third department (22%) and the first 

department (22%). The total dropout for this cohort is approximately 25%. 

 

Site  

 Dutch students usually start their university career at the age of 18 and over. The 

programme of a department is divided into four or five years; and includes one year of 

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

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

a doctoral or master’s degree. The programme of the department in the Faculty of 

Mathematics and Natural Sciences is based on a so-called “block system” or one-

course-at-a-time system. During these blocks, one course is programmed for four to 

six weeks. After these four to six weeks, the course is assessed through examinations 

or practicals. The learning opportunities, at this department, vary from lectures, to 

tutorials and practicals in which specific skills are taught. The number of contact 

hours, at this department, is high. There are at least two hours of lectures a day and 

two hours of practicals or tutorials a day. 

 The programmes of the two departments in the Faculty of Economics and 

Business are based on a so-called “ trimester”  system. Each year consists of three 

terms in which approximately three courses are programmed in parallel. During the 

first year, students participate in weekly lectures, tutorials, combinations of lectures 

and tutorials and contract-based practicals. During the week new topics are discussed, 

new assignments are given and during the practicals students practice and do these 

assignments. The courses are assessed through a grade for a mid-term exam and a 

final exam. In some cases, the assessment includes grades for papers and 

presentations.  

 The programme of the department in the Faculty of Arts is comparable to that of 

the department in the Faculty of Economics and Business. A year is divided into three 

terms where each term consists of approximately six courses. Various courses, such as 

skills courses, are programmed during three terms. The students participate in lectures 

and tutorials. This department does not have any contract-based practicals though. 
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The mean number of contact hours per course per week is two and the study load per 

course is lower compared to that of the departments in the Faculty of Economics and 

Business.  

 Beside these differences in programming characteristics, the departments differ in 

student-intake characteristics, for example related to the prerequisites, i.e. at the 

departments in the faculty of Economics and Business mathematics A and/or B is 

required. At the department in the faculty of Mathematics and Natural Sciences, 

biology and mathematics A are essential but not required. Beside these differences, 

the following chapters will illustrate that the students in these departments also differ 

in student input characteristics, such as gender, motivation and deep information 

processing approach. 

 

2.3 Variables and Instruments 

 This study included two outcome or product variables, namely the total number of 

credits (TNC) at the end of the first and the second year and the grade point average 

(GPA) at the end of the first year. Furthermore, the study included three input 

variables, namely gender (GEN), age (AGE) and ability (ABI), two context variables, 

namely parental educational status (FAT and MOT), and part-time employment 

(JOB). The study included two quantitative and seven qualitative classroom process 

factors, namely the study load and the numbers of active, passive and self-study 

hours, on the one hand, and the perceived quality of the instructor, the perceived 

difficulty, the students’  involvement, the quality of the content, the quality of the 

structure and organisation, the quality of the assessment, the instructional pace, the 

classroom climate, which is in effect comparable to the quality of the instructor, the 

quality of the instructor and the quality of the assessment, on the other hand. Finally, 

the study included two student variables, namely the students’  motivation and deep 

information processing approach3. The next section discusses the outcome variables, 

input variables and process variables in more detail. 

 

                                                
3 Note that these two variables can also be considered as outcomes of higher education. See §1.3  
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Outcome Variables  

 We included two outcome variables in the study. The grades per course (GPA), 

which vary 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. Beside that, the study 

included the total number of achieved credits at the end of the first and second year 

(TNC1, TNC2). The total number of credits required for a first-year degree is 42 

credits; 1 credit is equal to 40 hours of study. The tables 2.4 and 2.5 present the grade 

point averages and the average total number of credits.4  

 

Table 2.4 Grade Point Averages (GPA) per Cohort and Department 

Department Gender GPA 

  C1 C2 

1  Male 5.62 5.50 

 Female 5.97 6.05* 

 Mean 5.80 5.78 

2 Male 5.82 5.78 

 Female 6.37 6.67* 

 Mean 6.10 6.33 

3 Male 6.16 6.11 

 Female 6.65 6.76* 

 Mean 6.41 6.43 

4 Male 5.94 6.41 

 Female 6.47* 6.68 

 Mean 6.21 6.55 

* differences between male and female students with p < .05, two-tailed.  

 

 Table 2.4 shows that there are significant differences in GPA between male and 

female students in the first department (C2), in the second department (C2), in the 

                                                
4 These figures have been corrected for dropout. 
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third department (C2) and in the fourth department (C1). The table further shows that 

GPA was the highest for the C1 students in the third department and the C2 students 

in the fourth department. GPA was the lowest for the students in the first department. 

 

Table 2.5 Total Number of Credits at the End of Year One and Two 

Department Gender TNC1 TNC2 

  Cohort 1 Cohort 2 Cohort 1 Cohort 2 

1  Male 26 25 53 52 

 Female 29 28 64** 59* 

 Mean  28 27 59 56 

2 Male 30 25 66 53 

 Female 36 34 79* 71* 

 Mean 33 30 73 62 

3 Male 28 29 62 53 

 Female 33* 32 69 67* 

 Mean 31 31 66 60 

4 Male 20 23 44 375 

 Female 31** 29* 62** 52**  

 Mean 26 26 53 45 

* significant difference male female students p < .05, ** significant differences with p < .01.  

 

 Table 2.5 illustrates that the average total number of credits varies from 26 in 

department 4 to 33 in department 2 in the first year. The total number of credits varies 

from 45, in department 4, to 73, in department 2, in the second year. Overall, the 

students in the second department obtained the highest number of credits and the 

students in the fourth department obtained the lowest number of credits.  

 Furthermore, the table illustrates that there are significant differences between 

female and male students in the four departments. When examining the total number 

                                                
5 Measured in June of the second year.  
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of credits at the end of the first year, we see that the female students in the 

departments 3 (C1) and 4 (C1 and C2) obtained a higher number of credits. 

Furthermore, the female students in the departments 1 (C1 and C2), 2 (C1 and C2), 3 

(C2) and 4 (C1 and C2) obtained a significantly higher number of credits at the end of 

the second year. 

 

Student Variables 

 We included seven student input variables in the study. The first five variables 

gender (GEN), age (AGE) and ability6 (ABI), highest educational status father and 

mother (FAT and MOT) and part-time employment for several hours in the week 

(JOB) were obtained through the self-report questionnaire and the departmental 

administrations. Data related to the last two variables, motivation and deep 

information processing approach, were collected during the first two academic years. 

These data on student motivation and on student deep information processing 

approaches were collected through a self-report questionnaire. The self-report 

questionnaire consisted of 76 items on student motivation and the student’s deep 

information processing approach. These 76 items were based on three questionnaires 

from the Centre for Study Support Groningen, namely the “Checklist Study 

Motivation”  (Schouwenburg & Stevens, 1996), the “Questionnaire for Study 

Problems”  (Schouwenburg, 1996) and the “Test for Deep Information Processing”  

(Schouwenburg & Schilder, 1996). The students filled out this self-report 

questionnaire on three occasions, namely in October/November in the first year and 

May in the second academic year. The researcher handed out the questionnaire during 

lectures and tutorials and urgently requested the students to fill in the questionnaire. 

The questionnaires were collected on the spot. Tables 2.6 and 2.7 display the response 

percentages for the two cohorts. Since the students who were not enrolled at the time 

of the measurement could theoretically not have filled in the questionnaire, the 

response percentages were corrected for dropout. These tables indicate the total 

number of students at the beginning of the first year (N) and the absolute (n) and 

response percentage (%) per measurement. The absolute numbers are based on those 

                                                
6 Ability was defined as students’  grade point average in secondary education. 
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students who started in September 1999 (i.e. C1) and those students who started in 

September 2000 (i.e. C2). 

 

Table 2.6 Responses in Absolute Numbers and  Percentages for Cohort 1 

Department Gender N nt1 % nt2 % nt3 % 

1 

 

Male 

Female 

228 

77 

136 

43 

60 

56 

92 

29 

42 

39 

80 

38 

43 

60 

 Total 305 179 59 121 41 118 48 

2 

 

Male 

Female 

30 

9 

24 

7 

80 

78 

17 

7 

59 

88 

14 

5 

61 

71 

 Total 39 31 79 24 65 19 63 

3 Male 

Female 

35 

40 

28 

33 

80 

83 

12 

24 

38 

62 

13 

25 

57 

68 

 Total 75 61 81 36 51 38 63 

4 

 

Male 

Female 

40 

106 

20 

54 

50 

51 

12 

46 

35 

50 

3 

30 

18 

48 

 Total 146 74 51 58 46 33 42 

Total Male 

Female 

333 

232 

208 

137 

62 

59 

133 

106 

42 

50 

110 

98 

45 

58 

 Total 565 345 61 239 45 208 50 

Note. N = number of students at the start of the first year, nt1,2,3 = absolute response at measurements 

1, 2 and 3, % = response percentage per measurement.  

 

 Table 2.6 shows that the total response decreased between the first and the second 

measurement. The total response increases slightly between the second and the third 

measurement. Table 2.7 shows that the total response for the students from cohort 2 

decreased from 59% to 47% between the first and the second measurement and to 

42% between the second and the third measurement. 
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Table 2.7 Responses in Absolute Numbers and Percentages for Cohort 2 

Department Gender N nt1 % nt2 % nt3 % 

1 

 

male 

Female 

230 

78 

118 

50 

51 

64 

84 

34 

38 

49 

66 

29 

35 

53 

 Total 308 168 55 118 41 95 39 

2 

 

Male 

Female 

30 

18 

16 

12 

53 

67 

14 

12 

58 

67 

8 

8 

38 

53 

 Total 48 28 58 26 62 16 44 

3 Male 

Female 

33 

44 

20 

34 

61 

77 

16 

26 

55 

62 

9 

14 

36 

40 

 Total 77 54 70 42 59 23 38 

4 

 

Male 

Female 

37 

113 

20 

77 

54 

68 

11 

57 

31 

54 

6 

41 

21 

59 

 Total 150 97 65 68 49 47 47 

Total Male 

Female 

330 

253 

174 

173 

53 

68 

125 

129 

41 

55 

89 

92 

34 

53 

 Total 583 347 59 254 47 181 42 

Note. N = number of students at the start of the first year, nt1,2,3 = absolute response at 

measurement 1, 2 and 3, % = response percentage per measurement. 

 

Having received the questionnaires, we decided to reduce the data to match the 

expectancy-value model of motivation. Based on a factor analysis, with principal 

components analysis, varimax rotation and factor loadings above .40, three factors 

were distinguished, namely an expectancy factor, a value factor and an affect factor. 

The first factor Expectancy consisted of eight items regarding the self-confidence and 

perceived self-competence (see appendix D). Since this factor was negatively phrased 

a high score implied a lower perceived self-competence and self-confidence. The 

second factor Values consisted of three items that concerned the interest of the 

student. The third factor Affect, finally, consisted of nine items that indicated the fear 

of failure or the test anxiety of the student. The items of these factors are included in 
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appendix D. Table 2.8 indicates the internal reliability of the factors. The table shows 

that both the factors expectancy and affect were reasonably reliable, while the factor 

values was moderately reliable.  

 

Table 2.8 Internal Reliabilities for the Motivation Factors 

Variable Measurement 1 Measurement 2 Measurement 3 

 Cohort 1 Cohort 2 Cohort 1 Cohort 2 Cohort 1 Cohort 2 

Expectancy .72 .72 .70 .76 .75 .75 

Values .67 .66 .69 .58 .58 .58 

Affect .86 .81 .85 .83 .82 .84 

 

Beside these motivation factors, the items were scaled in three deep 

information-processing (DIP) factors (appendix D). The first factor Critical reading 

consisted of nine items such as “When I read a complicated text I attentively and 

critically look at the argumentation”. The second factor Broaden one’s context 

consisted of 8 items like “When I read a complicated text I think of examples myself.”  

The final factor 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 conform the instructions in the manual of 

the Test for Deep Information Processing (Schouwenburg & Schilder, 1996).  

 

Table 2.9 Internal Reliabilities for the Deep Information Processing Factors 

Variable Measurement 1 Measurement 2 Measurement 3 

 Cohort 1 Cohort 2 Cohort 1 Cohort 2 Cohort 1 Cohort 2 

Critical reading .77 .73 .81 .74 .75 .72 

Broaden one’s context .82 .81 .77 .80 .82 .77 

Structuring .76 .70 .71 .76 .78 .75 

 

Table 2.9 indicates the internal reliabilities of the deep information processing 

variables per measurement and cohort. This table shows that the internal reliabilities 

varied from �  = .71 to �  = .82, that is, in general the scales were sufficiently reliable. 
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The Quality and Quantity of Instruction 

 The classroom process variables were divided into the quantity and quality of 

instruction. 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 is a combination of other instructional aspects, such as the quality, the 

appropriateness and the motivational aspect of instruction (Slavin, 1995). In this 

study, the quantity of instruction was measured through the study load and the number 

of contact hours. The study load and the instructional method, which concerned the 

numbers of passive and active methods e.g. the lectures vs. the practicals, tutorials, 

etceteras, were collected through the paper sources, that is, the study guides, college 

schedules, college handouts and syllabi mentioned before. 

 The quality of instruction concerns the degree to which instruction is understood 

by the students and consists of, for example, aspects related to the structure and the 

organisation, specification of goals and the pace of the teachers. The quality of 

instruction was measured through the student ratings questionnaire. The appendices B 

and C contain the questionnaires used at the two departments.  

 Students in the departments in the faculty of Economics and Business filled in a 

ratings questionnaire at the end of every trimester. The questionnaire was handed out 

during the last class, which might have been a lecture or a practical, items on the 

quality of assessment were therefore not included in these questionnaires. These 

questionnaires contained approximately 50 items that the teachers had decided upon. 

Moreover, these 50 items concerned all courses that were scheduled during the 

trimester. As mentioned before, since these questionnaires were not standardised over 

the courses, the results of these questionnaires are not comparable over the various 

trimesters or over the various cohorts. We therefore decided not to use these ratings in 

the four studies. 

 At the third department, students filled in a questionnaire after each course, during 

or after the examination. This questionnaire was a standard questionnaire and 

contained questions on, among other things, the quality of content of the course, on 

the classes, tutorials or practicals, on the quality of the books, on the quality of 

assessment and finally on the quality of the course in general. As was the case with 

the third department, the students in the fourth department filled in a questionnaire on 
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each course separately. These questionnaires were administered at the end of each 

term, i.e. after each examination. The questionnaire was a standard questionnaire that 

consisted of items on the advance information, content of the lectures, the teachers or 

supervision, the assessment, the assignments or reports and  the study behaviour.  

 Several scales were constructed from the two questionnaires, for example a scale 

was constructed to measure the general satisfaction with the course and the instructor, 

furthermore, scales were constructed to measure the perceived difficulty, 

involvement, quality of assessment, quality of the content, quality of the structure and 

organisation, the classroom climate and the instructional pace. The specific chapters 

contain more information on the items that were used in the scales including the 

internal reliabilities of the scales (see appendix E). 

 

2.4 Missing Value Analysis 

 Since data were collected during lectures and tutorials (classes), a question that 

has to be answered before further analysis is: in what ways do the students who attend 

classes and fill in a questionnaire differ from those who do not attend classes? This 

question concerns the selectivity of the sample. To answer this question, we sent 

questionnaires to those students who did not attend class during the third 

measurement. Table 2.10 illustrates the groups of students compared. The table shows 

that we only included those students who were enrolled at the time of the third 

measurement (i.e. 416 for C1 and 436 for C2).  

 

Table 2.10 Numbers of Students per Response Category and Attendance 

Category Attend classes Do not attend classes Total 

 Cohort Cohort 2 Cohort 1 Cohort 2 Cohort 1 Cohort 2 

Responded 147 94 61 87 208 181 

Do not respond - - - - 208 255 

 

 Table 2.10 shows that in total 208 students filled in a questionnaire during the 

third measurement for cohort 1. 147 students, that is 71%, filled in the questionnaire 
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during the lectures, while the other 39% filled in the questionnaire at another location. 

The table further shows that 181 students filled in a questionnaire at the third 

measurement for cohort 2. Approximately 94, i.e. 52%, students filled in the 

questionnaire during the lectures or tutorials while 48% filled in the questionnaire at 

another place. 

 We analysed whether there were significant differences between the groups in 

gender-ratio, age, ability, expectancy, values and affect, deep information processing 

approach and the total number of credits at the end of the first year. We used a Chi-

square test for the variable gender and a one-way ANOVA for the other variables. 

The analysis showed significant differences in gender, age measured at the beginning 

of the study, ability and total number of credits for both cohorts. Furthermore, the 

analysis showed a significant difference for the variable critical reading in cohort 1. 

Table 2.11 illustrates the mean scores per response category for these significant 

various variables. 

 

Table 2.11 Mean Scores per Response Category 

Variable Did not respond Responded outside 

class 

Responded during 

class 

 cohort 1 cohort 2 cohort 1 cohort 2 cohort 1 cohort 2 

Gender  ratio 

male: female 

66% : 

34% 

67% : 

33% 

51% : 

49% 

47% : 

53% 

54% : 

46% 

52% : 

48% 

Age 20 19;8 19;4 19;9 19;1 19 

Ability 6.72 6.75 7.01 6.84 7.02 6.99 

Critical 

reading 

- -a 31.31 - a 29.24 - a 

TNC1 25 25 33 31 38 37 

a not applicable to cohort 2. 

 

 Table 2.11 shows that, in comparison with female students, male students are 

more likely not to respond. The ratio male female for the other two categories are 

comparable to each other (50-50). When looking at the variable age we see that the 
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younger C1 and C2 students responded more often during class. The table further 

indicates that the students with the highest ability tended to respond during the 

classes, while the students with the lowest ability did not tend to respond. The 

analysis showed that the students who both attended the classes and filled in the 

questionnaires are the students who obtained the highest total number of credits. In 

contrast, the students who did not attend classes and did not respond to the 

questionnaire were the students with the lowest number of credits. These findings 

point to the selectivity of the response; this limitation needs to be taken into account 

when examining the results and conclusions. 

 

2.5 Data analysis 

 Generally, the data were examined using descriptive statistics, zero-order 

correlations to examine the bivariate relationships, covariance analyses and multilevel 

analyses.7 The research question in chapter four, which concerns the relationship 

between student background characteristics, perceptions of the quality of the learning 

environment, motivation, information processing and achievement, is examined with 

a structural equation model. In structural equation modelling, which is a technique 

that tests the relationships between the explanatory variables and the dependent 

variables, the hypothetical relationships are compared with the data. After that, a so-

called “ fit measure” indicates the fit between the hypothetical relationships and the 

data. We used Lisrel 8.51 to perform these analyses. The research question in chapter 

five, which concerns the relationship between the student variables, the instruction 

variables and the social-psychological variables as specified in the Walberg 

educational productivity model on the one hand and achievement on the other hand, is 

examined with a multilevel analysis. This is a methodology that allows for analysis of 

data with complex patterns of variability, which focuses on nested sources of 

variability, e.g. pupils in classes (Snijders &  Bosker, 1999) or students in courses. The 

sixth chapter examined the relationship between input, process, context variables and 

achievement by a multilevel analysis. However, the following chapter starts with a 

structural equation model analysis of the hypothetical relationships among motivation, 

deep information processing and achievement. 

                                                
7 The problem of effectiveness in terms of academic achievement is studied from a different viewpoint 
in appendix G. 





 

 



 Chapter 3. Motivation, deep information processing and academic achievement 

 

Abstract 

This study investigated the question of whether a student’s expectancy, values and 

affect influenced the deep information processing approach and achievement at the 

end of the first and the second academic year. 535 first-years students, in the 

University of Groningen, filled out a self-report questionnaire at the beginning of the 

first year, near the end of the first year and near the end of the second year. The 

administrations provided data on academic achievement. Covariance analysis 

indicated that the student’s expectancy and values affected the total number of credits 

directly and positively. However, the expected relationship through deep information 

processing strategy use was not found. The analysis showed a relationship between 

the student’s expectancy and values and the deep information processing approach. 

However, this deep information processing approach did not affect academic 

achievement. 

 

3.1 Background of the Study 

 For many years now, educational researchers have examined the aspects that 

enhance study progress or prevent students from dropping out (for example, Bean, 

1980; Bean & Metzner 1985; Bijleveld, 1993; Jansen, 1996; Pascarella, 1980; Prins, 

1997; Tinto, 1975, 1987). These studies have shown that apart from cognitive factors, 

motivation and emotion are important factors in explaining variance in educational 

outcome. 

 What motivates students, who are faced with a challenge, to persist, while other 

students decide to drop out? The question of how motivation facilitates learning and 

how it enhances performance has been an important point of departure in educational 

research over the past decades (for a review see Covington, 2000; Eccles &  Wigfield, 

2002). This article starts from an expectancy-value model of motivation (Eccles & 

Wigfield, 2002; Jacobs & Newstead, 2000; Pintrich & De Groot, 1990; Wolters & 

Pintrich, 1998). In this model, motivation consists of three components, namely (a) an 

expectancy-component, which concerns the student’s belief about his or her ability to 

perform the task, or in other words, it concerns the question “can I do the task?” ; (b) a 

value-component, which refers to the student’s goals and beliefs about the importance 

and interest of the task, or in other words, “why am I doing this task?” ; and finally (c) 
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an affective-component, which refers to the student’s emotional responses to the task, 

in other words, “how do I feel performing this task?”  

 The basic assumption regarding the expectancy-component is that students 

believe they can do a task and they believe that they are responsible for success in this 

task (Eccles &  Wigfield, 2002; Pintrich & de Groot, 1990; Wolters & Pintrich, 1998). 

The relationship between expectancy and achievement is mediated by cognitive and 

meta-cognitive strategy use. More specifically, the students who believe that they are 

capable of performing a task use more, and more appropriate, cognitive and meta-

cognitive strategies. Furthermore, these students are more likely to persist in 

performing the task (e.g. Tuckman, 1991; Vollmeyer & Rheinberg, 2000).  

 Various studies on the values, goals and beliefs about the importance and 

interest of a task have shown that goals influence school achievement through the 

quality, timing and appropriateness of various cognitive strategies (Covington, 2000). 

More specifically, it is assumed that learning goals, which increase one’s competency, 

understanding and appreciation for what is learned, favour deep-level, strategic 

processing of information that enhances school achievement (Covington, 2000; 

Eppler & Harju, 1997; Jacobs & Newstead, 2000). Pintrich and de Groot (1990) stated 

that students with this motivational orientation, which involves goals of mastery, 

learning and challenge and the belief that a task is important and interesting, use more 

meta-cognitive and cognitive strategies and are more effective in their effort 

regulation. Goals that involve performance or outperforming others, on the other 

hand, result in superficial, rote-level processing (Covington, 2000).  

 Studies on the affective-component have shown that various emotions influence 

both the quality of thinking and cognitive information processing (Wolters & Pintrich, 

1998). Positive emotions, such as curiosity, generally enhance motivation and 

facilitate learning and performance. Negative emotions, like mild anxiety, can also 

enhance learning and performance by focusing the learner’s attention on a particular 

task (Hermans, 1980). However, intense negative emotions, like anxiety, panic, 

insecurity and related thoughts, such as feeling incompetent, generally affect 

motivation, interfere with learning and contribute to a lower performance (Sarason, 

1986).  

 In the educational context, most of the studies have focused on test anxiety and 

fear of failure. These studies have shown that test anxiety is related to cognitive and 

meta-cognitive strategy use and to effort management (Pintrich & de Groot, 1990; 
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Wolters & Pintrich, 1998). However, the results related to the relationship between 

test anxiety, strategy use and effort management are not always clear. As Pintrich and 

De Groot (1990) illustrated, in some studies highly anxious students appear to be as 

effortful and persistent as lowly anxious students, while in other studies highly 

anxious students do not persist, avoid tasks or do not use the appropriate cognitive 

strategies. 

 These studies show  that cognitive and meta-cognitive strategy use mediates the 

relationship between expectancy, values, affect and achievement. However, despite 

this database of information on the relationship between motivation, meta-cognitive or 

cognitive strategy use and achievement, at least two aspects need to be examined. To 

begin with, research has focused on the relationship between motivation and cognitive 

and meta-cognitive strategy use (i.e. in which learning goals favour deep learning 

strategies and performance goals favour superficial learning strategies) and on the 

relationship between cognitive or meta-cognitive strategy use and achievement (in 

which it is assumed that deep level learning enhances achievement). However, studies 

that incorporate these three aspects of motivation, cognitive/meta-cognitive strategy 

use and performance are scarce (Covington, 2000).  

 Secondly, most studies have examined the relationship between motivation and 

cognitive processing with a cross-sectional design. That is, research into motivation in 

higher education does not tend to examine changes in effects of motivation. 

Nonetheless, longitudinal research seems especially important; motivation consists of 

ongoing processes and of processes that develop over time. Therefore, more 

information is needed on whether the effects of motivation on achievement change 

over years and if so, how these effects change over years (Jacobs & Newstead, 2000).  

 This article starts from these two aspects and discusses a longitudinal study on 

the relationship between motivation, cognitive strategy use and achievement. More 

specifically, the main problem of how motivation influences achievement through 

cognitive processing is described based upon the following sub questions:  

(a) What is the relationship between a student’s motivation, in terms of expectancy, 

values and affect, and a student’s deep information processing approach? 

(b) What is the relationship between a student’s motivation and academic 

achievement in terms of total number of credits? 

(c) What is the relationship between a student’s deep information processing 

approach and academic achievement? 



Chapter 3 

 

50

 

(d) What is the relationship between a student’s motivation, deep information 

processing approach and achievement at the end of the first and the second year? 

 

3.2 Method 

Subjects 

In 1999, a longitudinal project, called “Effectiveness of Higher Education” , 

started at the Centre for Research and Development of Higher Education. The data 

used in this study were collected as part of this project. The sample included 565 first-

year students in the University of Groningen. The students were divided over four 

departments, namely two departments in the Faculty of Economics and Business 

(n=305, male=228, female=77, average age at the time of the first measurement: 18 

years and 2 months and n=39, male=30, female=9, age: 17 years and 6 months), a 

department in the Faculty of Mathematics and Natural Sciences (n=75, male=35, 

female=40, age: 18 years and 5 months) and a department in the Faculty of Arts 

(n=147, male=40, female=106, age: 18 years and 8 months).  

 

 

Measures 

 During the first two academic years, data were collected on student motivation, 

student deep information processing approach and on student achievement. Three 

student background variables were included in the study, namely gender (GEN), age 

(AGE) and ability (ABI), which was defined as a student’s grade point average in 

secondary education. The Total Number of Credits (TNC) after 12 and 24 months 

were included as an outcome variable. This variable varied between 0 to 84 credits; 1 

credit is an estimated study load of 40 hours. The departmental administrations 

provided information on the background data and achievement data. 

The data on student motivation and student information processing approach 

were collected through a self-report questionnaire. The students filled in a self-report 

questionnaire on three occasions, namely in October/November 1999, May 2000 and 

May 2001. The researcher handed out the questionnaire during lectures and tutorials 

and urgently requested the students to fill in the questionnaire. The questionnaires 

were collected on the spot. This procedure was repeated two times at each of the four 

departments. Table 3.1 displays the response percentages, corrected for dropout, for 

the four departments. The first and second department are from the faculty of 
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Economics and Business, the third department is from the faculty of Mathematics and 

Natural Sciences and the fourth department is from the faculty of Arts. 

 

Table 3.1 Response in Absolute Numbers and Percentages  

Department Measurement 1 Measurement 2 Measurement 3 

 n percentage n percentage n percentage 

1  179 59 121 41 118 48 

2  31 79 24 65 19 63 

3  61 81 36 51 38 63 

4 74 51 58 46 33 42 

Total 345 61 239 45 208 50 

Note. n = absolute number of students. 

 

The self-report questionnaire consisted of 76 items on student motivation and 

student deep information processing approach. These 76 items were based on three 

questionnaires from the Centre for Study Support Groningen, namely the “Checklist 

Study Motivation”  (Schouwenburg & Stevens, 1996), the “Questionnaire for Study 

Problems”  (Schouwenburg, 1996) and the “Test for Deep Information Processing” 

(Schouwenburg & Schilder, 1996).  

Guided by a factor analysis, with principal components analysis, varimax 

rotation and factor loadings above .40, three motivational factors were distinguished. 

The first factor Expectancy (E1, E2 and E3) consisted of eight items regarding the 

level of perceived competence and self-confidence. The reliability of this scale varied 

from �  = .72 at the first occasion to �  = .70 at the second occasion and �  =.75 during 

the last occasion. This factor was negatively phrased, i.e. a high score implied a low 

perceived competence and self-confidence.  

The second factor Values (V1, V2 and V3) consisted of three items regarding 

the level of a student’s intrinsic value of the study. The higher the score the more the 

student would perceive the study as appealing. The reliability of this factor varied 

from �  = .67, �  = .69, �  = .58 during the three occasions.  

The third factor Affect (A1, A2 and A3) consisted of nine items that indicated 

the student’s incompetence fear and test anxiety. In this case, a high score implied a 

higher level of incompetence fear or test anxiety. The reliability of this factor varied 

from �  = .86 and �  = .85 at the first two occasions and �  = .82 at the last occasion.  
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Further factor analysis resulted in three scales regarding the deep information 

processing approach. The first scale Critical reading consisted of nine items and 

contained items, such as “When I read a complicated text I understand the intention of 

the text fairly quickly.”  The reliability of this factor varied from α = .78, α = .81, α = 

.75 over the three measurements. The second factor Broaden one’s context consisted 

of eight items like “When I read a complicated text I think of examples myself.”  The 

reliability of this factor varied from α = .82, α = .77 to α = .82 over the three 

measurements. The final factor Structuring consisted of seven items like “When I read 

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

of this factor varied from α = .76, α = .71 to α = .78 over the three occasions. 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, D2 and D3) to 

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

(Schouwenburg & Schilder, 1996). Appendix D illustrates the motivation scales and 

the deep information processing scales. 

 

3.3 Results 

Relationship between Attending Classes and Motivation; Selectivity of the Sample 

 Data were collected during lectures and tutorials. However, students who did not 

attend class did not have the opportunity to fill in the self-report questionnaire. To 

examine whether the students who attend class differed from those who did not attend 

class, we sent questionnaires to the students who did not attend class during the third 

measurement. We examined whether these students differed in ability, motivation, 

deep information processing and achievement. 

 The 416 students, who were still enrolled at the third measurement, were 

divided into three groups, namely the students who went to classes and filled in the 

questionnaire at the third measurement (n = 147), the students who did not attend 

classes but did respond (n = 61) and the students who did not respond at all (n = 208). 

The differences in ability, motivation, deep information processing approach and 

TNC, between the three groups, were analysed with a one-way ANOVA. The analysis 

showed several significant differences. The analysis showed a significant difference in 

ability (F = 10.42, p = .00). That is, the students who filled in the questionnaire during 

class were the students with the highest ability. Furthermore, the students who filled 
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in the questionnaire but did not attend class had a higher ability than students who did 

not attend class or fill in the questionnaire. Beside that, when comparing the two 

groups of students who filled in the questionnaire, we found a significant difference in 

critical reading (F = 5.09, p = .01). That is, the students who filled in the 

questionnaire during class used the deep information approach less. Finally, the 

analysis showed a significant difference in total number of credits (F = 58.45, p = 

.00), that is, the students who went to classes and filled in the questionnaire obtained 

the highest number of credits. The students who did not fill in the questionnaire or 

went to classes, on the other hand, obtained a lower number of credits. 

 This analysis indicates that students who attend class and students who do not 

attend class differ on several aspects related to the ability, deep information 

processing approach and the achievement. The selectivity of the sample needs to be 

taken into consideration when interpreting the analyses and the conclusions. 

 

Bivariate Relationships 

As mentioned before, we included those students who were still enrolled at the 

time of the third measurement (n = 416). Table 3.2 indicates the zero-order correlation 

matrix, which includes summary statistics. This matrix is used to examine the bivariate 

relationships in more detail. 
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Table 3.2 Zero-Order Correlations and Summary Statistics for the Variables  

 Gen Age Abi A1 E1 V1 A2 E2 V2 A3 E3 V3 D1 D2 D3 TNC1 TNC2 

Gen 1.00                 

Age -.04 1.00                

Abi .11* -.17** 1.00               

A1 .36** .14** -.07 1.00              

E1 -.11 .08 -.14* .19** 1.00             

V1 .23** .06 .01 .03 -.24** 1.00            

A2 .33** .17* -.05 .72** .20* .14 1.00           

E2 -.17* .06 -.13 .17* .72** -.10 .20** 1.00          

V2 .08 .09 -.14* .10 -.15* .56** .12 -.12 1.00         

A3 .40** .29** -.07 .71** .11 .09 .73** .07 .13 1.00        

E3 -.26** .09 -.12 .12 .65** -.14 .11 .77** -.18* .15* 1.00       

V3 .17* .09 .11 .13 -.24** .51** .11 -.17 .52** .03 -.24** 1.00      

D1 .11 .16* .05 .00 -.28** .37** -.02 -.11 .30** .16* -.25** .35** 1.00     

D2 -.01 .16* .05 -.11 -.16* .29** -.09 -.13 .33** .06 -.22* .32** .74** 1.00    

D3 .06 .17* .12 .05 -.08 .22** .00 -.04 .31** .09 -.18* .35** .68** .72** 1.00   

TNC1 .14** -.25** .41** -.04 -.26** .09 -.07 -.28** -.07 -.21** -.21** .09 .01 -.13 -.05 1.00  

TNC2 .20** -.22** .43** .00 -.31** .12* -.04 -.31** -.01 -.20** -.36** .17* -.01 -.10 -.06 .90** 1.00 

M - 19;7 6.87 2.08 2.68 3.58 2.09 2.70 3.50 2.10 2.72 3.60 72.50 73.25 73.51 1239.87 2342.28 

SD - - .64 .64 .59 .62 .60 .56 .64 .57 .60 .57 10.42 8.82 9.40 499.06 954.24 

Note. Gen = gender, Age = age, Abi = ability, A = affect, E = expectancy, V = values, D = deep information processing approach, TNC = total number of credits. 
*p < 0.05, 2-tailed, ** p < .01, 2-tailed. 
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 Table 3.2 indicates that gender is significantly associated with affect (r = .36) 

and with values (r = .23). That is, female students showed a higher amount of 

incompetence fear, test anxiety and interest in the study. The table also shows that age 

is positively related to affect (r = .14). This implies that older students had a higher 

level of test anxiety or fear of failure. Furthermore, the table indicates a significant 

association between a student’s ability and the expectancy (r = -.14). As this variable 

was negatively coded, a high score implied a low amount of self-esteem or self-

confidence. Therefore, a negative correlation implied that a high ability was related to 

a high the amount of self-esteem. Finally, table 3.2 shows that gender, age and ability 

are significantly associated with the total number of credits after 12 months (r = .14, r 

= -.25 and r = .41 respectively). That is, female students, younger students and 

students with a high ability obtained more credits than male students, older students 

and students with a low ability. 

 The student’s expectancy, measured at the beginning of the first year, is 

significantly related to the deep information processing approach (r = -.28) and to the 

total number of credits achieved after 12 months (r = -.26). That is, students with a 

high perceived competence showed a deep information processing approach and 

obtained more credits. Beside expectancy, the variable value is significantly related to 

the deep information processing approach (r = .37). That is, students who were 

interested in the study showed a deep information processing approach to study. The 

student’s value is not significantly associated with the total number of credits. Affect, 

measured at the beginning of the first year, is not significantly related to the deep 

information processing approach or to the total number of credits. 

 When looking at the relationship between motivation and deep information 

processing at the end of the first year (t = 2), we see that only the student’s value is 

significantly and positively related to the deep information processing approach (r = 

.33). That is, students who indicated that they found the study interesting were more 

likely to report using a deep information processing approach. The table shows that 

only the student’s expectancy is significantly related to the total number of credits 

achieved (r = -.28). 

 The table shows that, at the end of the second year, both the expectancy and the 

value are significantly related to the deep information processing approach (r = -.18 

and r =.35). Students with a high perceived competence and interest in the study 

showed a deep information processing approach. Finally, the table shows that the 
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student’s affect, expectancy and value are significantly related to the total number of 

credits (r = -.20, r = -.36 and r = .17 respectively). This indicates that students with a 

high fear of failure, with a low perceived competence and a lack of interest in the 

study obtained fewer credits. 

 

Model and Analyses 

 The hypothetical relationships of the theoretical model were tested by 

combining the afore-mentioned variables in a structural equation model. As figure 1 

illustrates, we expected relationships between gender, age, ability, on the one hand, 

and expectancy, value and affect measured at the beginning of the first-year, on the 

other hand (see for example, Clifton, 1997). Studies have shown that there are 

different relationships between gender and the expectation of success, which have 

been attributed to task-domain (Hyde & Kling, 2001). We expected that younger 

students and students with a higher ability who believed they could succeed in the 

study, were more interested in the study and would be less affected by fear of failure 

or test anxiety. We also expected a positive relationship between the student’s ability 

and the deep information processing approach measured at the start of the first year. 

Finally, we expected a student’s ability to directly influence the total number of 

credits achieved after one and two years (Jansen, 1996). 

 Beside this relationship between the background variables and motivation, we 

expected a relationship between motivation and the deep information processing 

approach. That is, we expected that students with a higher self-confidence, interest in 

the study and a low amount of fear of failure or test anxiety would have a more 

appropriate information processing approach. Furthermore, we expected the 

motivation variables and the deep information processing approach to be related to 

each other over time. We expected that the study results at the end of the first year 

would affect a student’s motivation and deep information approach in the second year. 

We, therefore, added these paths to the model. Finally, as a deep approach to study is 

considered consistent with the goals of higher education, we expected a positive 

relationship between the deep information variable and academic achievement.  
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Figure 3.1. Theoretical model. 

 

 

 

 

 

D2 

D1 

A1 

V1 

E1 

A2 

V2 

E2 

A3 

V3 

E3 

D3 

GEN 

AGE 

ABI 

TNC1 TNC2 



Chapter 3 

 

58

 

 Before analysing the theoretical model, 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. Having imputed 

the missing data, we analysed the model with a maximum likelihood estimation 

method based on a covariance-matrix (LISREL 8.51).  

 At first the model did not fit that well. As this model was, in first instance, an 

exploratory one, we modified the model until a sufficient fit was found. Hu & Bentler 

(1999) suggested to present two indices, based on the maximum likelihood estimation 

procedure, which indicate the fit between the hypothesized model and the observed 

data (i.e. a two-index strategy). According to the authors, this should in the first place 

always be the standardised root mean square residuals (SRMR), which should have a 

cut-off value close to .08. In the second place, this could be the nonnormed fit index 

(NNFI) by Tucker and Lewis (1973), which should have a cut-off value close to .95. 

The theoretical model showed fit indices of SRMR = .12 and NNFI = .84. After 18 

modifications, both fit indices indicate a relatively good fit between the hypothesized 

model and the observed data, i.e. the SRMR = .04 and the NNFI = .95 for the final 

TNC-model. 
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Table 3.3 Standardised direct effects 

 Gen Age Abi A1 E1 V1 A2 E2 V2 A3 E3 V3 D1 D2 D3 TNC1 

Gen                 

Age                 

Abi                 

A1 .35*** .06 ns -.07 ns  .23***             

E1 -.09* .05 ns -.14***   -.23***            

V1 .19*** .02 ns -.01 ns              

A2    .79***    .10***          

E2     .81*** a .11***            

V2      .69***           

A3 .07**   .40***   .50***          

E3 -.07**      -.11  .84***         

V3   .18***    .31***    .47***        

D1   .00 ns  -.23***  .32***            

D2   .11***   .28***   -.12*** -.11** .17***    .82***    

D3      -.11**   .29***   .08** -.19*** .07* .35*** .55***   

TNC1  -.18***  .37***    .00 ns -.12** .07 ns     -.11*   

TNC2   .06**       .02 ns -.09*** .06**   -.07*** .85*** 

Note. a.86 indicates the standardised coefficient for the path E1 to E2, numbers in bold typeface indicate the theoretical effects, and numbers in standard 

typeface indicate modified effects. 

*  p < .05, **  p < .01, ***p < .001  
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 Table 3.3, which shows the standardised direct effects, indicates that four of the 

ten hypothesised effects of gender, age and ability on affect, expectancy, values and 

deep information processing are significant. That is, in this model female students 

indicated that they experienced more fear of failure, a higher self-confidence and 

higher interest in the study. The hypothesised effect of age on motivation was not 

significant. Finally, the effects of ability on affect, values and deep information 

processing were not significant either. The effect of ability on student’s expectancy, 

on the other hand, is significant (-.14). That is, students with a higher ability were 

more self-confident than students with a lower ability. 

 

 The Relationship between Motivation and Deep Information Processing. 

 The first research question in this study concerned the relationship between 

motivation and deep information processing (DIP). Table 3.3 indicates that the three 

hypothesised relationships between motivation and deep information processing at the 

end of the first year are significant. The table indicates that affect (A2) is negatively 

related to deep information processing (D2) (-.12). This implied that students 

indicating that they experience fear of failure, or incompetence-fear reported that they 

used deep information processing strategies less often. Furthermore, the expectancy 

factor negatively affects deep information processing at the end of the first year (-.11). 

That is, students with higher perceived competence (i.e. a low score on the variable) 

read more critically, structured the information and broadened their context. Finally, 

the table indicates that the student’s value is positively related to the student’s deep 

information processing approach (.17); whenever a student thought the study was 

interesting, he or she would more likely report a deep information processing 

approach.  

 When comparing these relationships to the relationships between the motivation 

variables and deep information strategy use in the second year, we see that the effect 

of affect on deep information processing strategy has become positive (.08). That is, 

students who experienced fear of failure indicated that they used deep information 

processing strategies more often. The effects of the student’s expectancy and value on 

the deep information processing approach change slightly in magnitude but not in 

direction. 
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The Relationship between Motivation and Total Number of Credits. 

 The second research question concerned the relationship between motivation 

and achievement in terms of total number of credits (TNC). The analysis showed that 

three out of six hypothesised effects were significant, namely of the student’s 

expectancy at the end of the first year on the TNC (-.12), of the expectancy at the end 

of the second year on TNC2 (-.09) and of the student’s value at the end of the second 

year on TNC2 (.06). That is, students who have a high amount of self-confidence at 

the end of the first year obtained more credits at the end of the first year. Furthermore, 

the students who had high perceived competence at the end of the second year and the 

students who perceived their study as interesting obtained more credits at the end of 

the second year. 

 

 The Relationship between Deep Information Processing and Total Number of 

Credits. 

 The analysis showed that the deep information processing approach, measured 

at the end of the first year, is negatively associated with the total number of credits (-

.11). That is, students who reported that they used more deep information processing 

strategies obtain fewer credits. The same relationship is found in the second year. 

 

 The Relationship between Motivation, Deep Information Processing and TNC 

after One Year and after Two Years. 

 The analysis showed that, as expected, motivation is significantly associated with the 

deep information processing approach in the first year and in the second year. 

Students who indicated that they had a high fear of failure used less deep information 

processing strategies in the first year. However, the same students indicated that they 

used more deep information processing strategies in the second year. Students with 

high self-confidence and an interest in the study indicated that they used deep 

information processing strategies in both the first and the second year.  

 In contrast to the expectations, only the student’s expectancy at the end of the first 

year,  the expectancy at the end of the second year and the values at the end of the 

second year are significantly associated with the total number of credits. That is, 

students with high self-confidence and interest in the study, in the second year, 

obtained more credits than other students do. 
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 The final hypothesis concerned the relationship between the deep information 

processing approach and the total number of credits. The analysis showed that both 

the deep information processing approach at the end of the first and at the end of the 

second year is negatively associated with the total number of credits. That is, more, or 

more appropriate, processing strategies do not automatically resulted in a higher total 

number of credits. 

 In summary, the analyses showed that (1) motivation in terms of affect, expectancy 

and values affects the deep information processing approach, (2) the expectancy at the 

end of the first year, the expectancy at the end of the second year and values at the 

end of the second year affect the total number of credits achieved and, (3) the deep 

information processing approach negatively influences the total number of credits. 

 

3.4 Conclusion and Discussion 

 This study investigated the relationship between motivation, deep information 

processing and achievement. The aims of this investigation were (1) to study the 

relationship between motivation and deep information processing, (2) to investigate 

the relationship between motivation and achievement, and finally (3) to explore the 

relationship between deep information processing and achievement. 

 The results of the analyses provide important evidence for the linkage of 

motivation, cognitive processing and academic achievement. The finding that a 

student’s perceived competence influences the use of deep information processing 

strategies coincides with various studies (for example, Pintrich & de Groot, 1990; 

Tuckman, 1991; Vollmeyer & Rheinberg, 2000). The analysis further showed that 

motivation in terms of expectancy influenced the total number of credits achieved at 

the end of the first and at the end of the second year. Furthermore, the finding that the 

value factor was positively related to deep information processing confirms the 

hypothesis that intrinsic value is related to cognitive processing. For example, Wolters 

and Pintrich (1998) concluded, in their study, that students who valued the subject and 

were interested in the subject were more likely to report a deep information 

processing approach. The differences in effect of fear of failure and test anxiety on 

achievement through deep information processing, that is negative in the first year 

versus positive in the second year, illustrates the inconsistency of the effects of fear of 

failure and test anxiety mentioned before. This result illustrates that the effect of 
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motivation might be subject to changes over time. This finding provides an interesting 

topic for further investigation. 

 The analysis showed that, contrary to our expectations, deep information 

processing was negatively related to achievement. This finding corresponds to work 

of Pintrich and De Groot (1990) who did not find a relationship between self-efficacy 

and performance either when cognitive engagement variables were included in the 

analyses. They suggested that, even though self-efficacy might play an important 

facilitative role in cognitive engagement, cognitive engagement itself might be seen 

more as an indicator of actual behaviour and less of achievement in terms of GPA or 

TNC. That is, cognitive engagement could be enhanced by teaching students about the 

different cognitive and meta-cognitive strategies, while enhancing a student’s 

motivation would enhance the frequency of use of these strategies.  

 Also, Lizzio, Wilson and Simons (2002), in their study on the relationship 

between perceptions of the learning environment and academic outcomes, found a 

positive relationship between reported surface approach and GPA for commerce 

students but not for humanities students. They suggested that characteristics of the 

learning environment, such as a job-specific and narrow vocational focus, might be an 

important intermediating variable. Further, the relationship between a deep 

information processing approach and academic achievement might be mediated by 

another characteristic of the learning environment, i.e. the assessment procedure. This 

procedure might focus on memorising knowledge rather than on a conceptual mastery 

of the subject matter. Biggs (1996) suggested that if students need to learn deep 

information processing strategies, they should be assessed on these strategies and not 

on surface learning strategies. This observation is well illustrated by a remark from a 

student on these deep information-processing skills: “ I always try to think of 

examples and go to the library to collect books on the same topic. However, this 

strategy is not really effective, because it takes too much of my study time and that is 

something I do not have.”    

 To summarise, does motivation affect achievement through the deep information 

processing strategy? When looking at the final longitudinal model, which includes the 

student’s affect, expectancy, value, deep information processing approach and 

achievement over the two years, we see that the student’s expectancy and value 

influenced the total number of credits directly. In this case, motivation indeed resulted 

in higher academic achievement. However, the expected relationship through deep 
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information processing strategy use was not found in this study. Even though students 

who have high perceived competence and who find their study interesting did indicate 

that they process the information deeply, a deep information processing approach did 

not automatically result in a higher total number of credits. 

 There are several limitations to these findings. First, the generalisability of this 

study is limited to the students in the four departments in the University of Groningen. 

Furthermore, due to the way of data collecting, the students who filled in a 

questionnaire were probably a specific student group. Evidently, this study needs to 

be replicated with students from more departments and from more universities. 

Furthermore, both motivation and deep information processing variables were 

collected using a self-report questionnaire. Despite the fact that self-report 

questionnaires can be used to measure students ratings of motivation and cognitive 

processing strategies (Pintrich & De Groot, 1990), this study needs to be replicated 

with other measures, such as think-aloud protocols, diary-methods, observations or 

structured interviews.  

 Overall, there are some important messages for teachers and developers in 

higher education. Students have various motives to study. These differences might 

either be the result of student characteristics like age, gender and ability or, more 

importantly, of departmental characteristics. Departments and teachers can influence 

motivation and deep information processing strategies by adapting instruction and 

curricula accordingly (Blumenfeld, 1992; Paulsen & Feldman, 1999; Tuckman, 

1991). For example, by developing and maintaining the student’s interest in the 

subject matter, by providing a high quality of the learning environment and by 

illustrating the meaning and the purposes of the course and by indicating the reasons 

for learning, departments could affect student’s motivation. The how and why of the 

interactions between the department, the expectancy, value, affect, the deep 

information processing approach and achievement provides us with an important 

starting-point for further investigation.  



Chapter 4. Perceived quality of the learning environment, motivation, deep 

information processing and academic achievement 

 

Abstract 

This study examined the relationship between background variables, perceptions of 

the quality of instruction, difficulty, involvement, self-confidence, deep information 

processing and academic achievement. Data were collected in the faculty of Arts, 

University of Groningen, the Netherlands. 296 first-year students filled in both course 

evaluation questionnaires and a self-report questionnaire on the study behaviour in 

their first year. The covariance analysis showed that male students perceived the 

courses as more difficult than the female students and the older students rated the 

quality of the learning environment more positively. Further, a high perceived quality 

of instruction and a low perceived difficulty were related to a high involvement. The 

perceived involvement positively affected the student’s self-confidence. Finally, the 

analysis showed that motivation positively affected academic achievement. 

 

4.1 Introduction 

Academic achievement and dropout have always been important foci of 

attention in higher education research and policy. The question of why certain 

students decide to drop out while others decide to persist has been a starting-point for 

many studies in higher education. The so-called “ integration models”  have been a 

major theoretical focus within these studies. These integration models, which 

emphasise the interaction between the student and the environment, have often been 

used to explain variance in academic achievement (Elkins, Braxton & James, 2000; 

McInnis, Hartley, Polesel & Teese, 2000; Munro, 1981; Pascarella & Chapman 1983; 

Webb, 1990). 

Most of these integration models are based on Spady’s model (see for 

example, Bean & Metzner, 1985; Prins, 1997; Tinto, 1975, 1987). A central aspect in 

Spady’s model is “social integration” . In this model, social integration is affected by 

study results, the interaction between complex pattern of ability, aptitude, interests, 

goals, values and expectations, support by friends and mutual group values. Tinto 

(1975, 1987) elaborated on this model. Tinto proposed that both student 

characteristics and interactions with the social and the academic environments affect a 

student’s decision to persist in or to withdraw from university. 
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Many researchers have elaborated on Spady and Tinto’s models. Pascarella 

(1980) for example, who emphasised the importance of informal contact between 

student and teacher and Bean (1980), who developed a meta-model of dropout, which 

emphasised the importance of student background variables that directly affect social 

and academic integration, were among the first researchers to elaborate on Tinto’s 

model. In the Netherlands, these studies were elaborated on by for example Bijleveld 

(1993), who specified a model that stresses both student and departmental 

characteristics, like the amount of problem-based learning, the number of interactive 

teaching methods, the spread of study load and the spread of tests. Jansen (1996) 

examined the relationship between curriculum organisation, such as planning, 

instruction and assessment, on the one hand, and study achievement at six 

departments at the University of Groningen, on the other. In her study, achievement 

was affected by departmental measures that affect the student planning behaviour and 

encourage a positive attitude to the study. Prins (1997) elaborated on Tinto’s model 

and concluded that study counselling, the quality of tests, the spread of study load, the 

number of contact hours and student-centred education affected the dropout or 

retention rate. Finally, de Jong, Roeleveld, Webbink and Verbeek (1997) performed a 

nation-wide research into study careers in Higher Education. Their “Amsterdam 

model of study careers”  integrated the human capital theory and the social integration 

theory. Nevertheless, they did not account for departmental variables in their analyses. 

Obviously, this interaction approach is a good starting-point for explaining the 

variance found in achievement. For example, Berger and Braxton (1998, p. 104) state 

“…Tinto’s integration model has been the focus of much empirical research and has a 

near-paradigmatic status in the study of the college student departure.”  Despite this 

fact, most of the above-mentioned models have focused on concepts, such as 

academic and social integration and have paid less attention to institutional 

characteristics related to, for example, the content of the curriculum or the quality of 

instruction. Furthermore, most of the models tend to focus on drop out, while the 

factors that affect achievement need to be examined in more detail. 

This article discusses a model that includes both student and instructional 

characteristics. The model includes both motivation and information processing and 

perceptions of the quality of instruction, perceptions of the difficulty of a course and 

perceptions of the involvement, which are assumed to indicate the quality of the 
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learning environment. Figure 4.1 displays the model with the hypothetical 

relationships between the variables. 

 

4.2 The Model 

Figure 4.1 indicates that we expected relationships between gender (gender) 

and perceptions of the quality of instruction (instruction). Even though there is 

general agreement on the existence of effects of gender on ratings, the direction of the 

relationship remains rather unclear (Santhanam & Hicks, 2002; Worthington, 2002). 

Some studies observe that female students rate the quality of the learning environment 

more positively than male students, while other studies observe the reverse 

relationship. 

Beside the effects of gender, we expected effects of students’  age (age) on the 

student’s perceived quality of the learning environment. We expected the older 

students to have more experience with or to have more realistic expectations of the 

learning environment. Nonetheless, the relationship between age and ratings has 

received much less attention in research (Worthington, 2002). That is, studies have 

rather emphasised the relationship between ratings over different classes or levels. 

However, the question of whether the higher ratings of the quality of the learning 

environment are the result of more knowledge of the subject or of the maturity of the 

students remains unanswered. 

Beside the relationship between age and ratings, we expected a positive 

relationship between the student’s ability (ability) and the perceptions of the quality of 

the learning environment. Students with a higher ability probably find certain aspects 

easier than students with a lower ability and therefore rate aspects, such as the 

difficulty of a course (perceived difficulty), more positively. As is the case with the 

relationship between the student’s perceived quality of the learning environment and 

age, the relationship with ability has hardly been investigated. 
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Figure 4.1. Theoretical model. 
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Next to the effects of background characteristics on the student’s perceived 

quality of the learning environment, we expected a positive relationship between the 

quality of instruction (instruction), the difficulty of the course (perceived difficulty) 

and a students’  involvement (involvement), which might be considered an indicator of 

integration. Beside that, we expected a relationship between students’  perceptions of 

involvement and their motivation. This assumption is based on the observations from 

Greenwald and Gillmore (1997) who specified five theories on the relationship 

between student ratings and course grades. Two of these theories are based on 

motivation as an intervening variable. They stated that either a student’s general 

academic motivation affects both grades and ratings, or a student’s course specific 

motivation affects both grades and ratings. However, as is the case with the 

relationship between the background characteristics and the ratings, the direction of 

this relationship remains unspecified. 

Various studies have examined the relationship between students’  perception 

of the learning environment and students’  information processing approach. These 

studies point at a different relationship between approaches to studying and the 

perceived characteristics of the environment. For example, students’  perceptions of a 

high workload were related to the use of a reproducing or surface approach to study 

(Lizzio, Wilson & Simons, 2002; Ramsden & Entwistle, 1981). In another study, 

Ramsden (1991) found a relationship between heavy workload, inappropriate 

assessment and superficial reproductive study methods. Apart from that, this study 

showed a relationship between good teaching, clear goals and standards with deep 

approaches to study. Lizzio et al. demonstrated a relationship between perceptions of 

good teaching and a deep approach to study. Trigwell and Prosser (1991), in contrast, 

found a relationship between perceptions of good teaching and both surface and deep 

approaches to study. Based on these above-mentioned studies, we expected a positive 

relationship between students’  ratings of instruction (instruction), students’  ratings of 

involvement (involvement) and student’s information processing approach (deep 

information processing). 

 Beside that, we expected a positive relationship between student motivation in 

terms of expectancy (expectancy), information processing (deep information 

processing) and achievement in terms of total number of credits (TNC). This 

assumption is based on studies that have shown that the relationship between 

motivation and achievement is mediated by cognitive processing (see Covington, 
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2000; Eccles & Wigfield, 2002). Whenever students believe they can do a task and 

believe that they themselves are responsible for succeeding in this task, they use more, 

and more appropriate, cognitive and meta-cognitive strategies and are more likely to 

persist in performing this task (e.g. Tuckman, 1991; Vollmeyer & Rheinberg, 2000). 

Despite this fact, the studies on the relationship between cognitive processing and 

achievement are not always consistent in results. Some studies show a positive 

relationship between deep information processing and achievement, while others 

report a positive relationship between a surface approach and achievement (see for 

example Lizzio et al. 2002; Trigwell & Richardson, 2002).  

To summarise, this study focuses on the relationship between both student 

characteristics and departmental characteristics, in terms of perceptions of the quality 

of instruction, perceived difficulty, involvement and achievement. Moreover, the main 

question: “what is the relationship between background characteristics, perceptions of 

the learning environment, motivation, information processing and achievement?”  is 

answered by examining the following sub questions: 

1. To what extent do student background variables affect perceptions of the 

learning environment? 

2a. What is the relationship between student perceptions of the learning 

environment and their motivation? 

2b. What is the relationship between student perceptions of the learning 

environment and their information processing approach? 

3.   What is the relationship between a student’s motivation, deep information 

processing approach and his or her achievement? 

 

4.3 Method 

Design and Sample 

The data used in the study reported here were collected as part of the project 

“Effectiveness of higher education” . In this research project, four departments -one in 

the Faculty of Arts, one in the Faculty of Mathematics and Natural Sciences and two 

in the Faculty of Economics and Business - participated. Data were collected during 

the years 1999/2000 (C1) and 2000/2001 (C2). This article examines the model 

applied to the students in the Faculty of Arts. A total of 147 (male = 41, female = 106) 

in 1999 and 149 (male = 37, female = 112) in 2000 first-year students were asked to 

fill in a self-report questionnaire on two occasions. This questionnaire contained items 
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on motivation and the information processing approach. Additionally, data were 

collected on the students’  perceptions of the quality of a course. A student-rating 

questionnaire was handed out at the end of seven courses. This form contained 

questions concerning the students’  perceptions of the quality of instruction, the 

difficulty of the course and involvement. Finally, the data on academic achievement 

were provided by the departmental administrations. 

 

Variables and Instruments 

 Student variables. 

 During the first academic year, data were collected on student background, 

student motivation, student cognitive strategy use and academic achievement. The 

following three student background variables were included in the study: gender 

(GEN), age (AGE) and ability (ABI), which was defined as students’  grade point 

average in secondary education. The departmental administration provided 

information on these background data and on the students’  achievement. The total 

number of credits (TNC) varied from 0 to 42 credits, where 1 credit is an estimated 

study load of 40 hours and 42 credits are required to obtain the first-year degree. 

The data on student motivation and information processing approach were 

collected through a self-report questionnaire. The first-year students filled in this self-

report questionnaire on two occasions, namely at the beginning and the end of the first 

year. The researcher handed out the questionnaire during lectures and tutorials and 

requested the students to fill in the questionnaire. This yielded response percentages 

of 53% for cohort 1999 (C1) and of 67% for cohort 2000 (C2) at the beginning of the 

first year, and 48% for C1 and 49% for C2 at the end of the first year. 

The self-report questionnaire consisted of 76 items on student motivation and 

deep information processing. These 76 items were based on three questionnaires from 

the Centre for Study Support Groningen, namely the “Checklist Study Motivation” 

(Schouwenburg & Stevens, 1996), the “Questionnaire for Study Problems”  

(Schouwenburg, 1996) and the “Test for Deep Information Processing” 

(Schouwenburg & Schilder, 1996). 

Based on a factor analysis, with principal components analysis, varimax 

rotation and factor loadings above .40, three factors were distinguished, namely an 

expectancy factor, a value factor and an affect factor. The first factor, expectancy, was 

included in our theoretical model. This factor consisted of eight items regarding the 
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self-confidence and perceived competence (see appendix D). The reliability of this 

scale varied from �  = .61 (C1) and .77 (C2) at the first occasion (t1) to �  = .67 (C1) 

and �  = .83 (C2) at the second occasion (t2). Since this factor was negatively phrased, 

a high score implied a low perceived competence. 

Next to the motivation factor, we included a factor on the deep information-

processing approach in the study. The items concerning the deep information 

processing approach were scaled in three factors. The first factor Critical reading 

consisted of nine items, the second factor Broaden one’s context consisted of eight 

items, the final factor Structuring consisted of seven items (see appendix D). The 

responses were rate along a 5-point Likert scale from 1 “never”  to 5 “always.”  These 

three scales were combined in a sum score (DIP) conform the instructions in the 

manual of the Test for Deep Information Processing (Schouwenburg & Schilder, 

1996). Table 4.1 indicates the response percentages, which have been corrected for 

dropout, and the internal reliabilities per measurement and cohort. 

 

Table 4.1 Response Percentages and Internal Reliabilities 

Variable Response 

percentage t1 

Response 

percentage t2 

αt1a αt2 

 C1 C2 C1 C2 C1 C2 C1 C2 

Motivation 53 67 48 49 .61 .77 .67 .83 

Critical reading 53 67 48 49 .82 .70 .76 .69 

Broaden the context 53 67 48 49 .82 .72 .79 .76 

Structuring 53 67 48 49 .79 .67 .75 .82 

Note. a αt1 = the internal reliability at the start of the first year (t1) and at the end of the first 

year (t2). 

 

Perceptions of the learning environment. 

During the first academic year, seven courses were evaluated in both cohorts 

and were included in the study. The response percentages of these courses varied from 

45.9% to 58.8% (mean response rate = 52.2%). 

The student rating form consisted of 27 items rated along 4-point Likert scale 

that varied from 1 “completely agree”  to 5 “completely disagree”. Nonetheless, not all 

items were applicable to all courses. For example, some of the items were specifically 

about oral and writing skills and not all courses focused explicitly on these skills. We 
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therefore included those items in the factor analysis that were answered by at least 

76% of the respondents. The factor analysis, based on principal components with 

varimax rotation, resulted in a six-factor solution that explained 58% of the variance. 

The first factor Quality of Instruction indicates general satisfaction with the 

course and the instructor. It consisted of five items that loaded .35 or more on the 

factor. This factor had an overall reliability of �  = .84. The second factor Perceived 

difficulty indicated the difficulty of the course and consisted of two items that had an 

overall reliability of �  = .69. The third factor Information consisted of two items and 

concerned the information given in advance. This factor had an overall reliability of  

= .57. The fourth factor Involvement consisted of three items that concerned students’  

involvement. This factor had an overall reliability of �  = .47. The fifth factor 

Assessment concerned aspects regarding assessment. This factor had an overall 

reliability of �  = .58. The final factor contained two items that had no distinct theme. 

To achieve an economical model, we incorporated three of the specified factors, 

namely the overall quality of instruction (INS), the perceived difficulty (DIF) and 

student involvement (INV) (see appendix E for the items). 

 

Model Specification and Analyses 

We used LISREL 8.5 (Jöreskog & Sörbom, 2001) to test the theoretical model 

shown in figure 4.1. The data concerning student motivation, information processing 

and the quality of the learning environment measured at the two occasions were 

averaged in one score (EXP, DIP, INS, DIF and INV respectively). Only those 

students who were enrolled during the first and the second measurement (n = 266) 

were included in the analysis. The missing values from these 266 students were 

imputed using the so-called “expectation-maximization method”  (EM, see Dempster, 

Laird & Rubin, 1977). 

We used the following strategy for model analysis (Jöreskog & Sörbom, 

2001). We specified a model based on theoretical notions. After that, we split the 

sample in two sub samples, where one sample, the calibration sample, was used for 

exploration of the model and one sample was used for validation of the model, the 

validation sample. The model fit was evaluated and the model was modified until a 

satisfactory fit was obtained. We used the standardised root mean square residual 

(SRMR), with a cut-off value ≤  .08, and the root mean square error of approximation 

(RMSEA) with a cut-off value ≤  .06 to indicate the fit between the observed data and 
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the specified theoretical model (combination strategy, Hu & Bentler, 1999). The 

second step consisted of the cross-validation of the model. The final step consisted of 

the analysis of the modified model on the total sample. 

The analysis showed that at first the model did not fit very well, with the 

SRMR = .11 and the RMSEA = .13. After four modifications, the model showed a 

sufficient fit, the SRMR = .054 and the RMSEA = .047. This model was validated on 

the other half of the sample and showed a fit of Chi-square = 80.43, df = 48. The 

SRMR was .07 and the RMSEA was .07. Even though the RMSEA indicated that the 

validated model did not fit that well, the 90%-confidence interval of the RMSEA was 

between .043 and .099. Further, when comparing the outcomes of the exploratory 

analysis to the validation analysis one can conclude that the chi-square difference 

ratio ((chi-square = 61.53) / (df = 33) = 1.86) is indicative of an acceptable model fit 

(i.e. Kline, 1998 stated that this should be less than 2.5 with small sample sizes). 

 

4.4 Results 

 

Before analysing the model, we discuss the zero-order correlations that 

indicate the bivariate relationships between the variables. 

 

Zero-order Correlations 

The zero-order correlation matrix is provided in table 4.2. Table 4.2 indicates a 

significant association between gender and involvement (r = .20). That is, female 

students were more likely to do the assignments and were more likely to attend a 

higher percentage of the courses. In addition, table 4.2 indicates a correlation between 

ability and involvement (r = .27), which indicates that students with a higher ability 

did their assignments and went to classes more often. The quality of instruction is 

significantly associated with the students’  involvement (r = .35), i.e. the higher the 

quality of the course, the higher the student’s involvement. Furthermore, this 

perceived involvement is significantly and positively related to the total number of 

credits (r = .33). When observing the correlations between the perceptions of the 

learning environment and motivation, we see that there is a negative correlation 

between students’  perceived involvement and expectancy (r = -.49). As the 

motivation variable was negatively phrased this implies that the students who were 

less involved had a lower self-esteem than students who were more involved. 



Perceived quality of the learning environment, motivation, deep information processing and 
academic achievement 

75

Furthermore, when observing the relationship between the perceptions of the learning 

environment and deep information processing, we see no significant relationships. 

Beside, the table indicates no significant relationship between deep information 

processing and the total number of credits either. Expectancy does show a large 

significant relationship with TNC (r = -.34), i.e. the higher the self-esteem, that is, a 

low score on the variable, the more credits were obtained. 

 

Table 4.2 Zero-order Correlation Matrix 

Variable INS DIF INV EX DIP TNC GEN AGE ABI 

INS 1.00 -.19**  .35** -.13 -.05 -.01 .04 .16* -.01 

DIF -.19** 1.00 .07 .10 .06 .06 .15* -.05 -.05 

INV .35** .07 1.00 -.49** .07 .33**  .20** .14* .27**  

EX -.13 .10 -.49** 1.00 -.11 -.34** -.10 -.11 -.34**  

DIP -.05 .06 .07 -.11 1.00 -.04 -.12 .28** .04 

TNC -.01 .06 .33** -.34** -.04 1.00 .25** -.21** .44**  

GEN .04 .15* .20** -.10 -.12 .25**  1.00 -.13* .20**  

AGE .16* -.05 .14* -.11 .28** -.21** -.13* 1.00 -.17* 

ABI -.01 -.05 .27** -.34** .04 .44**  .20** -.17* 1.00 

Note. INS = quality of instruction, DIF = perceived difficulty, INV = involvement, EX = 

expectancy, DIP = deep information processing, TNC = total number of credits, GEN = 

gender, AGE = age, ABI = ability. 

*p < 0.05, two-tailed. ** p < 0.01, two-tailed. 

 

Analysis of the Model 

After cross-validation of the model, the hypothetical relationships between the 

variables were analysed on the total sample. The final model explained 17% of the 

variance in total number of credits. In the next section, we discuss the results related 

to the aforementioned research questions. Table 4.3 illustrates the standardised 

indirect and total effects. Furthermore figure 4.2 illustrates the standardised direct 

effects. 

 

Background variables and perceptions of the learning environment. 

We expected effects of gender on the perceptions of instruction and the 

perceived difficulty. Figure 4.2 shows that gender affected perceived difficulty 

directly and positively (.15). That is, in contrast to male students, female students 
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were more likely to rate the assignments and the course as easy. The effect of gender 

on the perceived quality of instruction was not significant. 

Next to the effect of gender on the perceptions of the learning environment, 

the path-analysis yielded a significant direct effect of age on the quality of instruction 

(.10). This implied that the older student was more likely to be satisfied with the 

quality of the course and the instructor. 

Finally, we expected effects of ability on the quality of the instruction or the 

perceived difficulty. Neither of these relationships was found to be significant. The 

analysis shows that ability only affected involvement (.22). This effect indicates that 

students with a higher ability were more likely to attend classes and to do the 

requested assignments. 
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Table 4.3. Standardised Indirect and Total Effects  

 GEN AGE ABI INS DIF INV EXP DIP 

 Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. 

INS - ns - .10 - ns - - - - - - - - - - 

DIF .00 .14 ns ns -.02 ns -.03 -.03 -.02 -.02 -.08 -.08 ns .20 - - 

INV .05 .05 ns ns ns .22 -.01 .39 ns .22 -.02 -.02 .04 .04 - - 

EXP -.02 -.02 ns ns -.09 -.09 -.17 -.17 -.10 -.10 ns -.43 -.02 -.02 - - 

DIP ns ns ns .19 ns ns .02 ns ns ns .05 .05 ns -.11 - - 

TNC ns .18 ns ns ns .32 ns ns ns ns ns ns ns ns - ns 

Note. INS = quality of instruction, DIF = perceived difficulty, INV = involvement, EX = expectancy, DIP = deep information processing, TNC = total number 

of credits, GEN = gender, AGE = age, ABI = ability. 

ns implies not significant, (t-score < 1.65 or < -1.65). 
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Figure 4.2. Final model 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Bold black lines indicate significant expected effects, black lines indicate significant effects after adaptation of the model and dotted lines indicate the 

not significant effects. 
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In summary, figure 4.2 illustrates that the variable age has a direct effect on 

the perceptions of the quality of instruction, while both gender and ability show no 

significant effects on the perception of the quality of instruction. The older students 

indicated more often that they were satisfied with the quality of instruction. In 

addition, gender has the largest significant positive direct effect on the perceived 

difficulty, which implies that female students indicated more often that they found the 

course easy. Finally, figure 4.2 shows that ability has the largest direct positive effect 

on students’  perceptions of involvement; thus, students with a higher ability indicated 

that they attended classes more often and did the assignments more often. 

Beside these effect of the background variables on the quality of instruction, 

we see that gender and ability both have a positive significant effect on the total 

number of credits (of .18 and .31). That is, female students and students with a higher 

ability achieved more credits than male students or students with a lower ability do. 

Furthermore, age has a direct effect on the deep information processing approach 

(.20); the older students were more likely to use a deep information processing 

approach. 

 

Perceptions of the learning environment, motivation and deep information 

processing. 

We expected that whenever the teachers were sufficiently available for 

questions, when they answered the questions satisfactorily and when the course was 

not too difficult, students would a) do the assignments and go to classes more often b) 

use a deep information processing approach and, when more involved, c) be 

motivated to study. 

Figure 4.2 and table 4.3 illustrate the standardised direct, indirect and total 

effect of the students’  perceptions of the learning environment on both motivation and 

information processing. When examining figure 4.2, we see that, as expected, both the 

quality of instruction and the perceived difficulty of the course have a positive direct 

effect on a student’s involvement (.39 and .22 respectively). However, we did not 

observe a significant relationship between the quality of the instruction and the use of 

a deep information processing approach, nor between the perceived difficulty and the 

use of a deep information processing approach. 

Figure 4.2 demonstrates that the perceptions of involvement significantly 

affect students’  motivation (-.43). That is, the more a student was involved the more 
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he or she was self-confident. Beside that, the analysis yielded a significant effect of a 

student’s expectancy on the perceived difficulty of the course. That is, the more the 

student indicated to be self-confident, the less likely he or she perceived the course as 

too difficult (.20). The analysis yielded no significant effect of the quality of 

instruction and perceived difficulty on the deep information processing approach. 

 

Information processing approach, motivation and achievement. 

The third question concerned the relationship between a student's deep 

information processing, motivation and achievement. When observing the total 

model, we see that the effect of motivation on the deep information processing 

approach is negative (-.11). This implies that a low perceived competence was related 

to a surface information processing approach. The hypothesised effect of deep 

information processing on achievement was not found significant. 

 

4.5 Discussion 

This study aimed to provide more insight into the relationship between student 

background variables, students’  perceptions of the learning environment, students’  

motivation and deep  information processing approach and achievement. The analysis 

related to the background variables and the perceptions of the learning environment 

revealed that, first of all, gender affects the perceptions of difficulty. Female students 

indicated more often than male students that they found the subject matter and course 

easy. This effects might be a direct result of the ratio of female and male students. The 

more female students in a sample, the more likely an effect for female students is 

found. Despite this notion, it seems important to take gender into account, especially 

since comparable departments might have a comparable gender ratio. In addition to 

gender, the analysis showed that age was an important indicator of the perceptions of 

the quality of instruction. That is, older students rated the quality of the teacher and 

the course more positively. In contrast to age, ability did not affect the perceptions of 

the quality of instruction or the perceived difficulty of the course. Nonetheless, ability 

did have a large effect on a student's achieved total number of credits. This latter 

finding is in concordance with earlier findings (for example van der Hulst &  Jansen, 

2002; de Jong et al. 1997; Need & de Jong, 1998; Pike and Saupe, 2002) and 

illustrates the importance of including ability in a model for explaining achievement. 
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The second question of the study concerned the relationship between student 

perceptions of the learning environment, motivation and deep information processing 

approach. As expected, students’  perceptions of instruction and difficulty did affect 

students’  involvement. Furthermore, as was expected, a student's involvement did 

affect motivation. It appears that students who go to classes or do their assignments 

are the self-confident students. Greenwald and Gillmore (1997) did specify a 

relationship between student ratings, motivation and achievement. However, the 

direction of this relationship needs to be examined more closely. 

In contrast to the effect of the perception of involvement on motivation, this 

study showed no significant relationship between the quality of instruction, the 

perceived difficulty and the student’s deep information processing approach. This 

result is rather surprising seeing that previous studies have shown relationships 

between the quality of instruction and the information processing approach (Ramsden 

& Entwistle, 1981; Trigwell &  Prosser, 1996). Perhaps, in our model, the relationship 

between quality of instruction and achievement is mainly mediated by involvement 

and motivation, while the deep information processing approach is of lesser 

importance. 

 The last question concerned the relationship between motivation, deep 

information processing and achievement. The analysis revealed that motivation, but 

not deep information processing, was positively related to the total number of credits. 

That is, students with a higher perceived self-confidence obtained more credits than 

students with a lower perceived self-confidence. The finding that deep information 

processing is not significantly related to achievement is rather remarkable, but is in 

concordance with other studies on the relationship between learning approaches and 

an outcome variable. It might just be that grades are affected by the assessment 

procedures, which focus on memorising knowledge rather than on a conceptual 

mastery of the subject matter. Biggs (1996) suggested that if students need to learn 

deep information processing strategies they should be assessed on these skills and not 

on surface learning skills. Finally, it might be that a strategic learner uses both 

superficial and deep approaches to studying and knows when to use which approach 

to studying. 

There are limitations to this study. This study was limited to two cohorts of 

first-year-students in one department in the faculty of Arts. The results of this analysis 

might differ for departments, faculties, universities and, since our education system 
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differs from those from foreign countries, for other countries. Evidently, this study 

needs to be replicated on a wider scale, including not only first-year, but also second, 

third and fourth year students. In addition, due to the way of data collection (i.e. 

during classes) the students who filled in a questionnaire might have been a specific 

student group. For example, it might have been the more motivated students who used 

the appropriate deep information processing strategies and attended the classes. On 

the other hand, it might have been the students with a less appropriate learning 

strategy who came to lectures for structure and organisation of the subject matter. 

Post-hoc analyses revealed that the two groups of students did not significantly differ 

on motivation or on the deep information processing approach. However, these 

students did differ in their achievement. That is, students who attended the classes 

obtained significantly more credits than the students who did not attend classes. 

Next to these aspects related to sampling, another limitation concerns the use 

of self-report questionnaires. Despite the fact that self-report questionnaires can be 

used to measure students ratings of motivation and information processing strategies 

(Pintrich & De Groot, 1990) this study needs to be replicated by using other measures, 

such as think-aloud protocols, diary-methods, observations or structured interviews. 

Finally, comments can be made on the instruments used to obtain data on 

ratings. There has been a discussion on the validity and reliability of the student 

ratings used to measure the quality of instruction (see for example Shevlin, Banyard, 

Davies, &  Griffiths, 2000). However, Marsh and Bailey (1993) stated that whenever 

measured by well-constructed instruments, student ratings are multi-dimensional, 

reliable, stable, valid against other indicators of effective teaching and unaffected by 

potential biases to ratings. 

The results of this study provide some important implications for theory and 

practice. The analysis indicated that ability is an important contributor to variance in 

achievement. But more importantly, the analysis indicated that the student motivation 

is an equally important contributor to the variance found in the total number of 

credits. That is, students who are self-confident will achieve higher numbers of 

credits. This finding provides a challenge to both university teachers and departments: 

enhancing student’s self-confidence, their feeling of being in control and finally 

stimulating students to study regularly. These aspects are achieved, for example, by 

flexibly adapting the amount of instructional support and especially balancing the 

relationship between external regulation and self-regulation (De Corte, 2000). 
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The results, furthermore, confirm the hypothesis that the quality of the 

learning environment, which is in fact under control of the department, affects student 

motivation through involvement. More specifically, the analyses revealed that aspects, 

such as the perceived quality of instruction in terms of structure and organisation and 

the perceived difficulty of a course directly affected students’  involvement. It goes 

without saying that enhancing the quality of instruction and reducing the perceived 

difficulty of the course are important aspects that need to be examined in more detail. 

Furthermore, these analysis indicated the importance of involving students in the 

department by motivating them to do the assignments and by motivating them to 

come to classes regularly. This stresses the importance of integrating students in the 

department as we already mentioned in our introduction. 

It seems important to enhance the students’  expectations of a course for 

example by giving them information about the goals in advance but also by giving 

them assignments to practice for the assessment. Evidently, the effects of these 

measures need to be examined in more detail in further investigation. Finally, beside 

enhancing the expectations of the students it is important to match the level of the 

subject matter to the students’  knowledge level (De Corte, 2000). 

This study underlines the importance of initialising a broader set of studies 

that examine the relationships between student variables, the perceptions of the 

learning environment, cognitive approaches, motivation and achievement. Further 

investigation could for example include information on effects for different outcome 

variables, e.g. total number of credits compared to grade point averages. Next to 

different outcomes, these studies could focus on various groups, e.g. comparisons in 

terms of countries, universities, departments, gender and age. Finally, these studies 

could focus on the question whether the effects of learning environments on 

information processing and on motivation remain stable over several years. 

 



 



Chapter 5. Educational productivity in higher education 

 

Abstract 

The Walberg educational productivity model, which assumes that nine factors affect 

academic achievement, was examined with a sample of first-year students in the 

University of Groningen. These nine factors - grades, motivation, age, ability, home 

environment, support from peers, classroom environment, quality of instruction and 

quantity of instruction - were collected through the departmental administration, self-

report questionnaires, ratings questionnaires and through paper sources. A multilevel 

analysis in which eight of the factors were included showed that the model with eight 

productivity factors explained 23% of the variance found in achievement. Moreover, 

beside the variables ability and expectancy, the classroom climate, the quality of 

assessment and the quantity of instruction affected achievement. The implications of 

these results as well as some suggestions for further analysis are discussed in this 

article. 

 

5.1 Introduction 

Over the years, researchers have tried to identify those aspects that affect 

achievement, and related learning outcomes. More specifically, researchers have tried 

to identify those aspects that are alterable by policy interventions. Already in 1981, 

Walberg specified a model for educational productivity in which nine factors were 

identified as potentially alterable factors. Based on an extensive synthesis of the 

research literature, Walberg proposed a model of educational productivity which 

included nine factors that promote student learning (Benbow, Arjmand & Walberg, 

1991; Köller, Baumert, Clausen & Hosenfeld, 1999; Ma & Wang, 2001; Reynolds & 

Walberg, 1991, 1992; Sipe & Curlette, 1997; Walberg & Tsai, 1985; Walberg, Fraser 

&  Welch, 1986; Wang & Staver, 2001; Young & Reynolds, 1996).  

These nine factors were later grouped in three sets (Reynolds & Walberg, 

1992). The first set indicates a student’s aptitude-attributes and contains the student’s 

ability, which is the student’s prior achievement as measured by the usual 

standardized tests. In addition, it contains a student’s motivation or self-concept, 

which is indicated by tests that measure whether a student is willing to persevere with 

learning tasks. Finally, the first set includes a student’s developmental level, usually 

measured by a student’s chronological age or stage of maturation.  
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The second set of factors indicates the instructional aspects, which affect 

student learning and achievement, namely the quantity and quality of instruction. The 

quantity of instruction is defined as the amount of time students spent learning. The 

relationship between the amount of time spent learning and achievement is not that 

obvious, that is, more time does not automatically lead to higher achievement (Slavin, 

1995). The time spent on learning depends on the time allocated for instruction in 

combination with the actual time on task. Beside that, the time needed by the students, 

which is the result of a complex interaction between motivational aspects of 

instruction, the quality of instruction, and the appropriateness of instruction, is an 

important factor as well.  

Beside the quantity of instruction, the second set also includes the quality of 

instruction, that is, the degree to which knowledge or skills are presented to students 

in a clear way. It is assumed that the higher the quality of instruction, the more the 

information presented makes sense and the more easily it is remembered and applied 

(Slavin, 1995).  

The five factors in these first two sets are comparable to variables in models of 

Bloom, Bruner, Carroll, and Glaser and each of these factors is essential for learning 

(see Reynolds & Walberg, 1991). More importantly, none of these factors alone is 

sufficient; for example, a high level of ability is not sufficient when motivation is low 

or the quantity of instruction is low. In addition, these factors can compensate for each 

other.  

The last set of factors consists of the social psychological environment, which 

includes the educational environment, the home environment, the peer environment, 

as well as exposure to mass media. The climate of the classroom, positive stimulation 

from the home environment and support from peers affect student learning directly, 

but also indirectly through a student’s ability, motivation, and responsiveness to 

instruction. Studies in primary and secondary education have also shown that 

exposure to mass media, for example a maximum of ten hours of television viewing a 

week, is important to enhance educationally constructive activities outside the school 

learning environment (Reynolds & Walberg, 1991, 1992; Young  &  Reynolds, 1996). 

However, this last aspect might be less relevant for students in higher education.  

The educational productivity model was the starting point for at least 120 

research syntheses and the basis for many regression analyses (Ma & Wang, 2001). 

Review studies showed that this model is effective in examining the major 
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determinants of the learning process (Reynolds & Walberg, 1991; Young & Reynolds, 

1996). Reynolds and Walberg (1991) reported a review study which shows that 

approximately 91% of the correlations were in the hypothesized directions and 91% 

of the coefficients of the multiple regressions were as hypothesized. Beside that, the 

educational productivity model has been broadly validated. For example, Reynolds 

and Walberg (1991) reported the use of this model in a broad sample of primary and 

secondary students and in various areas varying from mathematics, science and social 

studies. The model was also validated with samples of students from various 

countries.  

Despite this fact, there seem to be deficiencies in the studies that examined the 

models. The majority of these models used a cross-sectional design (Köller et al. 

1999; Reynolds & Walberg, 1991). Furthermore, these models tended to ignore the 

hierarchical structure of education, which usually includes the student, the classroom, 

and the school level (Goldstein, 1997; Köller et al. 1999; Reynolds & Walberg, 1991). 

Longitudinal studies, by for example, Reynolds and Walberg (1991), which included 

longitudinal data as well as hierarchical linear modelling approaches, tended to 

overcome these deficiencies.  

There is another aspect which has remained underexamined. Even though this 

model was tested with students of various ages, and in various areas of education, 

studies on the use of this model in higher education are scarce. Over the past 20 years 

studies have mainly examined students in primary education and secondary education 

(Wang & Staver, 2001). One exception is a study by Johnson and Walberg (1989), 

which explored the educational productivity model in a community college setting. 

This study showed that prior achievement, use of out-of-school time, motivation, the 

social context of the classroom, and age have positive effects on the grade point 

average, while the quantity of instruction and the emphasis on education at home have 

negative effects on achievement.  

The present study explores the use of the Walberg educational productivity model 

with longitudinal data in higher education. It combines a multilevel model and 

multiple indicators of productivity and data from a longitudinal study at the Center for 

Research and Development in Higher Education in Groningen. The model that is 

examined stems from the Reynolds and Walberg (1992) elaborated model. In this 

model, achievement is seen as a four-phase sequence beginning with the home 

environment, followed by the student aptitude-attributes, mediated by the social 
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psychological environment and the quantity and quality of instruction. The home 

environment was expected to affect the learning process well before secondary 

education. The student-aptitude attributes motivation and ability were both expected 

to have direct effects on academic achievement. Previous studies have shown that the 

social psychological environment and the quantity and quality of instruction, serve as 

intermediating variables between the home and the student-aptitude variables on the 

one hand, and achievement on the other (Prins, 1997; Slavin, 1995).  

The question - whether the variables in the Walberg educational productivity 

model can predict achievement in higher education - is divided into the following 

research questions:  

1. What proportion of achievement variance is explained by the four phases in 

the elaborated Walberg educational productivity model, i.e. by the home 

environment, the student aptitude-attributes, the social psychological 

environment and by the quantity and quality of instruction? 

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

factors of educational productivity and achievement in higher education? 

 

5.2 Method 

Data Sample 

The longitudinal project “Effectiveness of Higher Education”  started in 1999 

at the Centre for Research and Development in Higher Education of the University of 

Groningen. The data used in this article were collected as part of this project. The 

sample analysed included 76 first-year students in a department in the Faculty of 

Mathematics and Natural Sciences and included data from six courses (N = 76, male = 

36, female = 40, mean age: 18 years and 7 months). 

 

Site 

Students in the University of Groningen usually start their university 

educational career at the age of 18 and over. The program of a department is divided 

into four years and includes one year of foundation courses and three years of 

specialization courses. The program as a whole requires at least 168 credits, which 

equals a study load of 6720 hours, to obtain a degree. The programme is based on a 

so-called “block system” in which one course is programmed for four to six weeks 

and is concluded with an assessment. The learning opportunities at this department 
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vary from lectures to tutorials and practicals in which specific skills are taught. The 

six courses under investigation, however, were comparable courses, that is, they all 

concerned introductions to basic knowledge in the form of lectures or tutorials. 

 

Variables 

Nine factors were included in the original Walberg educational productivity 

model, namely age, motivation, ability, quantity and quality of instruction, home 

environment, classroom environment, peer environment and mass media. In our 

model, this last variable was omitted. Table 5.1 shows the variables, the number of 

items, a description of the variables, and the data-collection procedure. Table 5.2 

indicates the summary statistics for the various variables. Appendices D and E 

provide more information on the items and the scales used.  

 

Outcome variables. 

The grades per course were included as a level 1 variable in this model. 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. The mean grade over the courses and students was 6.23 

(SD =  1.79). 

 

Student aptitude-attribute characteristics. 

Tables 5.1 and 5.2 indicate the variables used to predict achievement after a 

year. Student’s ability was measured by the grade point average at the end of 

secondary education. The students had a mean ability of 6.85 (SD = .67). This 

variable was obtained through the departmental administration. 

Students filled in a questionnaire on their motivation at the beginning of the 

first year and their motivation near the end of the first year. This self-report 

questionnaire consisted of 76 items on student motivation and deep information 

processing. These 76 items were based on three questionnaires from the Centre for 

Study Support Groningen, namely the “Checklist Study Motivation”  (Schouwenburg 

& Stevens, 1996), the “Questionnaire for Study Problems”  (Schouwenburg, 1996), 

and the “Test for Deep Information Processing” (Schouwenburg & Schilder, 1996).  
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Table 5.1 Description of the Productivity Factors 

Productivity factor Items Description Response percentage 

Ability  - Grade point average at the end of secondary education - 

Age  - - - 

Motivation 

Expectancy 

Values 

Affect 

 

8 

9 

3 

 

Scale on self-confidence 

Scale on the intrinsic value of the task 

Scale on the fear of failure or test anxiety 

85% at t1 and 56% at t2 

Quantity 

instruction 

 Study load in terms of credits 

Number of contact hours per course 

 

Quality instruction 4 

3 

4 

1 

The quality of the content 

The quality of structure and organization 

The quality of assessment 

Instructional pace 

varies from 39% to 85% 

varies from 37% to 69% 

varies from 37% to 82% 

varies from 35% to 79% 

Home environment - Fathers’  highest educational status 

Mothers’  highest educational status 

Part-time employment at the time of the measurement 

 

Classroom climate 5 The quality of the classroom climate varies from 37% to 68% 

Support by peers 1 Support by peers  
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Based on a factor analysis with principal components analysis, varimax 

rotation and factor loadings above .40, three factors were distinguished, namely an 

expectancy factor, a value factor, and an affect factor. The first factor contained eight 

items on the students’  expectancy regarding their ability to perform a task. This scale 

had an internal reliability of �  = .80 at the first measurement and �  = .78 at the second 

measurement. Furthermore, the second factor consisted of three items on the students’ 

values regarding the study. This factor had an internal reliability of �  =.50 at the first 

and �  = .60 at the second measurement. Finally, the third factor consisted of nine 

items on a student’s affect; this scale had an internal reliability of �  = .74 at the first 

measurement and �  = .81 at the second measurement. The mean scores on 

expectancy, values and affect were 2.54 (SD = .59), 3.80 (SD =.48), 2.04 (SD =.46) at 

the first measurement and 2.51 (SD = .51), 3.74, (SD = .46) and 2.23 (SD =.54) at the 

second measurement.  

Beside these two background variables, the students’  developmental level, 

which was measured by their age, was included in the model (mean age at the first 

measurement = 18.61). 

 

Instructional aspects. 

The two variables quantity of instruction and quality of instruction were 

measured as follows. The quantity of instruction was defined as the planned number 

of contact hours per course. This varied from 30 to 80 hours per course. This variable 

measured the opportunity for learning. As mentioned before, the relationship between 

the time allocated for learning and the time engaged in learning is especially 

important in this respect. Regrettably, we did not collect data on the time engaged in 

learning. As an indication of the time a student would have to spend on the course, the 

study load per course was added to the model. The study load was measured in terms 

of credits, where 1 credit was equal to 40 hours or 1 week of studying. The courses 

varied from 2 credits to a maximum of 5 credits per course, while the mean study load 

was equal to 3.67 (SD = 1.11). 

The quality of instruction refers to the extent to which a topic is clear to a 

student and concerns aspects, such as presenting information in an organised and 

structured manner, noting transitions to new topics, using clear and understandable 

language, relating new material to the students’  background knowledge, teacher’s 

enthusiasm, media and visual representations of the concepts. We included 
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information concerning the quality of the content, the structure and organisation of the 

course, the assessment and the instructional pace. These variables each consisted of 

several items, which were collected with an evaluation questionnaire after each of the 

six courses. The variable quality of the content had an overall reliability of �  = .64, 

the quality of the structure and organization of the course had an overall reliability of 
�  = .71, the quality of assessment had an overall reliability of �  = .56. These items 

were inverted, that is, a high score implied a lower perceived quality of the content, of 

the structure and organization, and the assessment. The instructional pace indicated 

whether or not students perceived the pace as too high; a high score in this respect 

implied an appropriate instructional pace.  

The quality of instruction variables were measured at the student level. We 

decided not to aggregate the data on the quality of instruction to the course level. 

Snijders and Bosker (1999) stated that when interested in macro-micro level or micro-

level propositions, aggregation might result in errors. That is, relationships observed 

for groups, for example in our case between the mean pace and achievement, might 

not necessarily hold for individuals. 

 

Social and psychological environment. 

The social and psychological environment in the original Walberg model 

consisted of the home environment, the peer environment, and the class environment. 

In this study, the home environment was measured by both parents’  highest 

educational status. The parental educational status varied from 1 “university 

education”  to 7 “primary education”. The father’s mean highest educational status 

was 1.93 (SD = 1.63), while the mother’s mean highest educational status was 2.49 

(SD = 1.84). These data were collected through the student questionnaire mentioned 

above. Beside that, we added the variable part-time employment to the analysis. This 

variable, which indicated whether or not a student was engaged in a job, and the 

number of hours per week the student was engaged in that job, varied from 1 “no job” 

to 4 “a job for more than 16 hours per week”. The classroom environment was 

measured by the students’  attitudes to the teachers in the courses. This variable 

consisted of five items and had an overall reliability of �  = .75. The peer environment 

was measured by the experienced peer support; the scores varied from 1 “agree”  to 4 

“disagree”.  
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Model Specification and Analysis 

We analysed a model in which all factors directly affect achievement. That is, 

we specified no hypotheses among the productivity factors. The model was tested 

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

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

structure with the courses at the lowest level (N = 6) and the students at the highest 

level (N = 62). This model is in fact a model with a repeated measure structure, where 

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

As in all longitudinal survey studies, the data included missing values. Four 

students had dropped out before the end of the year and were therefore excluded from 

the analysis. Beside that, only those students who had grades for at least three of the 

courses were included. This resulted in another 10 students who were excluded from 

the analysis and yielded 62 students for the analysis. The missing values of these 62 

students 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, the variables were standardized. 

 The data were analysed using MLwiN 1.1 (Rasbash, Browne, Healy, Cameron 

& Charlton, 2000), a computer program for multi-level analysis. We used the standard 

method for estimating the parameters, namely the maximum likelihood (ML), which 

allows testing the significance of the deviance between the 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, which forms the 

point of departure for further testing the models, was analysed. Second, blocks of 

variables which resemble the elaborated Reynolds and Walberg (1992) model were 

added to the empty model. As mentioned before, the Reynolds and Walberg model 

assumed a four-phase sequence of effects beginning with the home environment, 

which, according to the authors, influences the process of schooling before the middle 

school years. This is followed by the student aptitude-attributes ability and 

motivation. Ability and motivation are expected to affect academic achievement. 

Finally, the social psychological and instructional environments were added to the 

model to indicate the mediating effect of the student background, and the home 

environment variables.  
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The first block of explanatory variables included the three variables that 

indicated the home environment (model 1). The second block of variables, which was 

added to the former block, included the three variables of motivation, ability, and age 

(model 2). The third block of variables, which was added to the former two blocks, 

included peer environment, and classroom environment (model 3). The fourth block, 

which was added, included the quantity and the quality of instruction variables (model 

4). The fifth model, we examined, included a difference score to examine the effects 

of a job, motivation, and support from peers at the end of the first year. We expected 

that these variables would change during the year and would therefore have different 

effects on academic achievement. Finally, the sixth model illustrated the economic 

model in which only significant effects were included. The effects of the explanatory 

variables were individually tested by calculating their size divided by the standard 

error. Further, the differences between the models were tested by deviance tests (i.e. 

the �  2 -statistic with an alpha of .05). 

 

5.3 Results 

Table 5.2 provides the descriptive statistics for the variables. The alphas for 

the variables that consisted of one item were not included. The results referring to 

these variables must therefore be interpreted carefully. Table 5.3, which contains a 

correlation matrix after having imputed the missing values, indicates that part-time 

employment, a student’s age, ability, expectancy at the beginning of the first year (t1) 

and at the end of the first year (t2), the pace, the quality of the content, and both the 

study load and the number of contact hours were significantly associated with the 

student’s grade. 
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Table 5.2 Summary Statistics 

Variable N Level M SD Min-Max Alpha 

Grade 326 1 5.45-7.51 - - - 

Abi 60 2 6.85 .68 6-8.67 - 

Age 62 2 18.61 1.11 17-23 - 

Aff1 54 2 2.04 .46 1.22-3.11 .74 

Exp1 54 2 2.54 .59 1.50-4.13 .80 

Val1 53 2 3.80 .48 2.67-5 .50 

Aff2 36 2 2.23 .54 1.22-3.56 .81 

Exp2 36 2 2.51 .51 1.75-3.63 .78 

Val2 36 2 3.74 .46 2.33-4.33 .60 

Qua1 372 1 3.67 1.11 2-5 - 

Qua2 372 1 54.5 16.69 30-80 - 

Mat - 2 1.86-2.30 - - .64 

Stru - 2 1.75-2.33 - - .71 

Ass - 2 1.91-2.36 - - .56 

Pac - 2 2.05-3.29 - - - 

Fath 59 2 1.93 1.63 1-6 - 

Moth 57 2 2.49 1.84 1-7 - 

Job1 54 2 1.72 .76 1-3 - 

Job2 36 2 1.67 .79 1-4 - 

Class - 2 2.12-2.34 - - .75 

Supp1 55 2 2 1 1-5 - 

Supp2 36 2 1.86 .49 1-3 - 

Note. abi = ability, aff1 = affect at t1, exp1 = expectancy at t1, val1 = values at t1, aff2 = 

affect at t2, exp2 = expectancy at t2, val2 = values at t2, qua1 = study load, qua 2 = contact 

hours, con = quality of the content, stru = quality of structure and organization, ass = quality 

of assessment, pac = instructional pace, fath = highest educational status father, moth = 

highest educational status mother, job1 = part-time employment at t1, job2 = part-time 

employment at t2, class = classroom climate, supp1 = support by peers at t1, supp2 = support 

by peers at t2 
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Table 5.3 Correlation Matrix 

 Grad Fath Moth Job1 Job2 Age Abi Ex1 Va1 Af1 Ex2 Va2 Af2 Class Sup1 Sup2 Pace Cont Stru Asse Qua1 Qua2 

Grade 1.00                      

Fath -.06 1.00                     

Moth .01 .58**  1.00                    

Job 1 -.10* .32**  .34**  1.00                   

Job 2 -.04 .30**  .21**  .73** 1.00                  

Age -.15** .11* -.12* .26** .43** 1.00                 

Abi .31** -.24**  -.18**  -.29** -.25** -.43** 1.00                

Exp1 -.11* .10 -.10 -.08 .09 .09 .05 1.00               

Val1 -.03 .16**  .19**  .15** -.05 -.27** -.17** -.28**  1.00              

Aff1 .07 .06 .09 .02 -.15** -.15** .02 .08 .08 1.00             

Exp2 -.14** -.08 -.14**  -.11* 0.03 -0.05 0.04 .89**  -.24**  -.05 1.00            

Val2 -.05 .20**  .01 .08 -.01 .16** -.26** -.41**  .70**  .08 -.40** 1.00           

Aff2 .06 .01 .06 .21** .14** -.06 .04 -.06 -.20**  .63** -.14** -.31** 1.00          

Class -.10 -.08 -.16**  .02 -.07 .08 .06 .04 -.11* .04 .02 -.05 .09 1.00         

Sup1 -.07 .03 -.07 .07 .29** .11* -.01 .19**  -.28**  -.25** .14** -.17** -.27** .09 1.00        

Sup2 .04 -.21**  -.13**  -.15** -.60** -.41** .43** -.14**  .10* .06 -.05 .09 -.12* .14**  -.26**  1.00       

Pace .21** -.01 .03 .01 .05 -.08 .15** -.01 .05 -.14** -.03 -.02 -.12* -.21**  .00 -.01 1.00      

Con -.15** -.01 -.10 .02 .01 .14** -.03 .05 -.07 .05 .04 .04 .09 .52**  .04 .02 -.34** 1.00     

Stru -.03 -.09 -.15**  .00 -.06 .12* -.02 .05 -.11* .08 .05 .01 .09 .60**  .02 .11* -.15** .46** 1.00    
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 Grad Fath Moth Job1 Job2 Age Abi Ex1 Va1 Af1 Ex2 Va2 Af2 Class Sup1 Sup2 Pace Cont Stru Asse Qua1 Qua2 

Ass -.04 -.07 -.05 .04 .05 .06 -.01 -.05 -.09 .11* -.06 -.07 .20** .45**  .10* -.04 -.21** .40** .31** 1.00   

Qua1 -.25** .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 -.15**  .00 .00 -.41** .19** -.12* .23**  1.00  

Qua2 .17** .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .15** -.03 .28** .02 -.16**  1.00 

Note. fath = highest educational status father, moth = highest educational status mother, job 1 = part-time employment at t1, job 2 = part-time employment at 

t2, abi = ability, exp1 = expectancy at t1, val1 = values at t1, aff1 = affect at t1, exp2 = expectancy at t2, val2 = values at t2, aff2 = affect at t2, class = 

classroom climate, sup1 = support by peers at t1, sup2 = support by peers at t2, pace = instructional pace, con = quality of the content, stru = quality of 

structure and organization, ass = quality of assessment, qua1 = study load, qua2 = contact hours. 

*p < .05, ** p < .01. 
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Proportion of Explained Achievement Variance 

The first research question concerned the amount of achievement variance 

explained by the variables and phases in the elaborated Walberg and Reynolds model. 

To examine this question, we compared six 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 analysis are shown in table 5.4. As mentioned above, the 

explanatory variables were standardised, which 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.  

The second column indicates the intercept for the empty model, that is, the 

model without any predictor variables. In this model, the intercept was equal to the 

grand mean, that is, a grade of 6.18. 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 the level 1 

and 2 variances. In the intercept-only model, this implied that 32% of the variance 

found in grade was accounted for by differences between the students. The other 68% 

of the variance found in grade was most likely the result of fluctuations in individual 

achievement. These fluctuations may be time-related or course-related. 

The third column shows the parameters for the model, which included the 

home variables. None of the three variables had a significant effect on the grade. The 

inclusion of these three variables led to a deviance difference of 2.41, which is not 

significant with d.f. =3 (p < .05). In this model, 31% of the variance is attributed to 

level 2 and 69% is attributed to level 1. The analysis also showed that inclusion of the 

home variables led to a smaller variance at the student level; the variance reduction at 

the student level was 5%. The percentage of explained variance for level 1 or R1
2 was 

estimated by considering σ̂ 2  + 0τ̂ 2 for the empty model as well as for the fitted 

model, and was computed as one minus the ratio of these values (Snijders & Bosker, 

1999). In this case, that leads to an R1
2 of 1 - (3.16 / 3.21) = .02 or a percentage of 

explained variance of 2%. The percentage of explained variance 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. In our 

case, this value for the empty model was ((2.17 / 6) + 1.04) =  1.40 and for the first 

model ((2.17 / 6) + .99) = 1.35. The R2
2 was estimated as 1 - (1.35 / 1.40) = .04, which 

is a percentage of explained variance of 4%. 
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Table 5.4 Multilevel Analysis with Standardised Scores 

Variables Empty Model 1 Model 2 Model 3 Model 4 Model 5 Economic 

Intercept 6.18 (.15) ** 6.18 (.15) **  6.18 (.13) **  6.18 (.13) **  6.18 (.13) ** 6.18 (.12) ** 6.18 (.12) ** 

Father 

Mother 

Job1 

 -.13 (.18) 

.17 (.19) 

-.20 (.16) 

.01 (.17) 

.13 (.17) 

-.09 (.14) 

.01 (.17) 

.09 (.17) 

-.07 (.15) 

.02 (.17) 

.07 (.17) 

-.06 (.15) 

-.04 (.16) 

.11 (.16) 

.02 (.14) 

 

        

Age 

Ability 

Expectancy t1 

Values t1 

Affect t1 

  .05 (.17) 

.59 (.15) ** 

-.25 (.14)* 

-.04 (.15) 

.13 (.13) 

.06 (.17) 

.61 (.15) ** 

-.24 (.14)* 

-.06 (.15) 

.14 (.14) 

.08 (.17) 

.61 (.16) **  

-.23 (.14)*  

-.05 (.15) 

.14 (.14) 

-.08 (.16) 

.51 (.15)** 

-.26 (.13)*  

-.05 (.15) 

.03 (.14) 

 

.57 (.12)** 

-.27 (.13)** 

        

Support t1 

Classroom 

climate 

   -.03 (.14) 

-.24 (.09) ** 

-.03 (.14) 

-.35 (.11) ** 

-.14 (.14) 

-.35 (.11)** 

 

-.39 (.09)** 

        

Pace 

Content 

Structure 

Assessment 

    .04 (.09) 

-.09 (.10) 

.03 (.10) 

.13 (.10) 

.03 (.09) 

-.08 (.10) 

.05 (.10) 

.16 (.10)*  

 

 

 

.14 (.10)** 
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Study load 

Contact hours 

-.47 (.09) ** 

.21 (.08) **  

-.48 (.09)** 

.21 (.08)** 

-.51 (.08)** 

.22 (.07)** 

        

Diff job 

Diff expectancy 

Diff values 

Dif affect 

Dif support 

     .20 (.13) 

-.36 (.14)** 

.03 (.16) 

-.05 (.16) 

-.20 (.14) 

 

-.32 (.13)** 

        

Variance level 1 2.17 (.18) 2.17 (.18) 2.17 (.18) 2.12 (.17) 1.74 (.14) 1.75 (.14) 1.75 (.14) 

Variance level 2 1.04 (.25) .99 (.25) .64 (.18) .65 (.18) .72 (.18) .56 (.15) .64 (.17) 

Total variance 3.21 3.16 2.81 2.77 2.46 2.31 2.39 

2loglikelihood 1428.54 1426.13 1407.65 1400.36 1339.46 1329.23 1336.24 

*p < .05 one-tailed, ** p < .01 one-tailed. 
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The fourth column shows the parameters of the second model, which included 

the student aptitude-attribute variables as well as the home environment variables. As 

the table shows, the inclusion of these five variables led to a deviance difference of 

18.48, which is a significant decrease with d.f. = 5 (p < .005). Compared to the empty 

model, there was a decrease of 20.89 which is significant with d.f. = 8 (p < .01). When 

comparing this second model with the first model, we see that due to the inclusion of 

these student variables the variance at student level decreased to .64. The age of the 

students had no direct effects on their grades. Students’  ability, on the other hand, had 

a significant positive effect on the grade. A higher ability was associated with a higher 

grade. Beside that, a student’s expectancy had a significant negative effect on grade; it 

should be noted that that this variable is recoded, that is a low score implies a high 

self-confidence. This implies that a high self-confidence has a positive effect on the 

grades obtained. Finally, in this model, 77% of the variance is at level 1 and 23% is at 

level 2. The inclusion of the student-aptitude attributes variables led to a percentage of 

explained variance of 12% for level 1 and 29% for level 2, both in comparison with 

the empty model. 

The fifth column describes the model in which the social-psychological 

environment variables were added. Inclusion of these variables resulted in a decrease 

in the deviance of 7.29; this is a significant decrease with d.f. = 2 (p < .05), and 

compared to the empty model it results in a deviance decrease of 28.18, which is 

significant with d.f. = 10 (p < .005). Especially the classroom climate had a significant 

effect (-.24). It should be noted that this variable was scaled in such a way that a high 

score implied a low perceived quality of  the teacher. Support by peers did not show a 

significant effect on the grade. In this model, the variance at the student level was 

slightly higher than that of the second model. The inclusion of the social 

psychological climate variables led to a percentage of explained variance of 14% for 

level 1 and 28% for level 2, compared to the empty model. 

The sixth column shows the fourth model in which the quality and the quantity 

of instruction variables were added. The inclusion of these variables led to a 

significant decrease of deviance 60.9, d.f. = 6, (p < .001) compared to the third model 

and a significant decrease of 89.08 d.f. = 16 (p < .001) compared to the empty model. 

The load of the course and the number of contact hours significantly influenced the 

grades (-.47 and .21, p < .001). Contrary to the expectation, pace, quality of the 

content, quality of the structure and organization, and quality of the assessment did 
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not have significant effects on the grades. Table 5.4 shows that after the inclusion of 

these variables, the variance at the student level increased slightly. The explained 

variance for level 1 in this model was 23% while the explained variance for  level 2 

was 28%. 

The seventh column shows the fifth model, in which the standardized 

difference scores of part-time employment, expectancy, values, affect and support at 

the end of the first year were added. The table shows that the inclusion of these 

variables resulted in significant effects of ability, of expectancy, of classroom climate, 

of assessment, of the study load of the course and the number of contact hours. 

Having added these variables to the model, we see that the deviance decreased with 

10.23, d.f. = 5, which is not significant. Compared to the empty model, we see a 

significant decrease in deviance of 99.31 with d.f. = 21 and p < .001. In this model, 

the unexplained variance at student level slightly decreased. Furthermore, the 

explained variance at level 1 was 28% and 39% at level 2. 

The seventh column shows the economic model in which only the significant 

effects are included. This model shows that ability, students’  expectancy, classroom 

climate, quality of the assessment, load of the course and the number of contact hours 

planned for the course significantly affected the achieved grade within a course. In 

this economic model, the explained variance for level 1 is 26% and 33% for level 2. 

 In summary, having added the home environment variables to the model, we 

see a decrease of variance at the student level. This model explains 2% of the 

variance. In addition, having added the student aptitude-attribute variables, we see 

that the variance at the student level reduces even further. This model explains 12% of 

the variance found in grades. Thirdly, having added the social climate variables, we 

see a decrease in variance at the repeated measures level  and a slight increase of the 

variance at the student level. In this model, 14% of the variance is explained 

compared to the intercept only model. When adding the quality and quantity of 

instruction variables to the model, we see a decrease in level 1 variance, while we see 

an increase in level 2 variance. In addition, we see that this model results in an 

explained variance of 23%. When finally adding the three variables measured at the 

end of the first year, we see a slight decrease in variance at the student level and an 

increase of the variance at the course/repeated measures level. This model explains 

28% of the variance found in achievement. 
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Magnitude and Direction of Effects  

The second research question concerned the magnitude and direction of the 

relationship between the factors of educational productivity and grade. Table 5.4 

columns 7 and 8 show the final models that were examined. The table shows no 

significant effects of the variables father, mother, and having job on the grade. That is, 

the highest educational background of both parents as well as part-time employment 

at the beginning of the first year did not affect the students’  grades. 

The table does show significant effects from ability (.51, p < .01), that is, 

whenever a student’s ability increased by one standard deviation the grade increased 

by .51 times the standard deviation of the grade controlled for all the other variables. 

We see that, beside ability, the student’s expectancy has a negative effect on the grade 

(-.26, p <.05). That is, a high self-confidence (i.e. a low score on the variable) has a 

positive effect on the grades. The analysis revealed no significant effects of the other 

motivation variables on the grade. 

Beside ability and motivation, the classroom climate variable (-.24, p < .01) 

was an important indicator as well. It should be noted that, this scale was inverted, i.e. 

a low score on the scale -which implied satisfaction with the teacher’s ability to 

explain the subject matter, the ability to use the resources, and the teacher’s openness 

to questions- was associated with a higher grade. The support from peers did not 

significantly affect grade. 

The table shows that only the quality of assessment had a significant effect on 

the grade (.16). As this variable was inverted, this implied that a low quality of 

assessment was related to higher grades. Beside the quality of assessment, course load 

had a significant effect on the grade (-.51, p <.01). That is, the higher the course load 

the lower the grades in the course. Furthermore, the number of contact hours had a 

significant effect on the grades (.22, p <.01), i.e. the higher the number of contact 

hours the higher the grades. Finally, the table shows that the difference score of 

expectancy had a significant negative effect on grades. That is, students who became 

more motivated at the end of the first year obtained a higher grade point average. 

In short, the analysis indicates that, having added the variables to the model, 

we see that the model explains 28% of the variance found in grade. Beside that, the 

most important variable, in this respect, appears to be students’  ability. This is 

followed by course load, classroom climate, the difference expectancy score, the 

expectancy score, the number of contact hours and quality of assessment. 
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5.4 Discussion 

In 1981 Walberg identified nine productivity factors, which were related to 

academic achievement. Many studies over the years have indicated that the factors are 

indeed indicators of achievement. The majority of these studies investigated samples 

of students from primary and secondary education, while samples of students in the 

field of higher education received no attention. The purpose of this study therefore 

was to investigate whether the educational productivity model could predict 

achievement in higher education.  

The first research question concerned the variances explained by the models. 

The analysis showed that adding the variables to the model led to a decrease in total 

variance, and in the total variance explained. Compared to the empty model, the 

inclusion of the home variables led to an explained variance for level 1 of 2%, and for 

level 2 of 4%. These home variables might not be that important for achievement in 

higher education. The educational background of the parents, for example, might be 

more important in determining success in primary and even in secondary education. 

After having included the student-aptitude attributes variables, we see that the 

percentage of explained variance increased to 12% for level 1 and 29% for level 2. 

The inclusion of the social psychological climate variables further led to a percentage 

of explained variance of 14% for level 1 and 28% for level 2. Finally, compared to the 

zero model, the inclusion of the quantity and quality of instruction led to a percentage 

of explained variance of 23% for level 1 and of 28% for level 2. The final model, 

which included the longitudinal motivation, support, and job variables explained 28% 

of the found variance in grade for level 1, and 39% for level 2.  

The second research question in this study concerned the magnitude and the 

direction of the relationship between the factors of educational productivity and the 

grade. This study showed that a student’s ability, a student’s expectancy, the 

perceived quality of assessment, the course load, the number of contact hours and the 

classroom climate are important indicators of academic achievement. These findings 

correspond with earlier findings; for example Need & de Jong, 1998, van der Hulst & 

Jansen, 1996, de Jong et al. 1997, van der Hulst and Jansen (2002) and Lindblom-

Ylänne, Lonka and Leskinen (1999) who found a relationship between ability and 

achievement in higher education, and Jansen (1996) found a relationship between 

course load and academic achievement.  



Educational productivity in higher education 105

Contrary to the expectations, we did not find a significant effect of the home 

environment on academic achievement. Nevertheless, this finding concurs with the 

findings of Reynolds and Walberg (1991), who suggested that the effects of the home 

environment are mediated by prior achievement, motivation, instructional quality and 

quantity, classroom environment and peer environment. Beside that, Köller et al. 

(1999) did not find a relationship between the parents’  educational background and 

outcome either. These suggested that the parents’  educational background affected 

achievement through academic leisure activities.  

In addition, we did not find significant direct effects of support from peers, the 

pace, the quality of the content and the quality of structure and organization of the 

course. Perhaps these variables affect achievement indirectly through other variables. 

For example, support from peers might indirectly affect achievement through 

motivation and the student’s pace, while the quality of the content might affect the 

time spent on studying. It goes without saying that positing relationships between the 

productivity factors, i.e. taking both the direct and the indirect effects on achievement 

into account, in combination with a multi-level analysis would be an interesting topic 

for further research and analysis. 

Having added a difference score concerning students’  motivation, support from 

peers, and job at the end of the first year to the model, we found a significant 

improvement in the model. Evidently, variables, such as motivation, perceived 

support from peers and part-time employment are subject to change. Because the 

impact of these variables might also be subject to change, these need to be examined 

in more detail. 

Which of these factors are most influential in promoting greater academic 

achievement? The analyses indicated that ability is an important predictor of grade. 

This finding is found in earlier studies based on regression and structural modelling 

(see for example Reynolds & Walberg, 1991, 1992). Even though educational 

productivity is driven largely by this individual level factor, studies of achievement 

have revealed school level variations (Wang, Haertel &  Walberg, 1993). The present 

study, for example, indicates that beside individual factors, course level factors, such 

as the study load and the number of contact hours, but also quality of the classroom 

and assessment are important indicators of achievement.  

The results suggest that Walberg’s educational productivity factors can indeed 

predict academic achievement in higher education. Despite the fact that the 
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productivity factors were measured in different ways over the different studies, we do 

see some commonalities between this model and other educational productivity 

models. For example, the relationships between prior ability and achievement as well 

as between classroom environment and achievement are also found in other studies 

(Reynolds & Walberg, 1992).  

However, there is still need for future research into the field of higher education 

that is conceptually related to the educational productivity model. This study therefore 

needs to be replicated with samples including more universities, more departments 

and more students. Beside that, especially the longitudinal effects need to be 

examined in more detail. It seems important to investigate the relationships among the 

explanatory variables, perhaps for example related to the differential effects of these 

variables. Can these variables indeed compensate for each other? How can we model 

interactions between the productivity factors taking into account the hierarchical 

structure of the data? Besides using multilevel analysis, it would be interesting to 

combine these results with analysis of covariances.  

The results of this study suggest some important links that are open to intervention 

and might lead to higher educational achievement. Beside the importance of ability, 

this study showed that characteristics, such as the teaching qualities and the study load 

of the course, which are alterable by intervention, are important indicators of 

achievement. Even though student aptitude-attribute variables, such as ability are 

important indicators of academic achievement, departments, teachers and resources 

can still provide structure and organization of the content as well as an impetus for 

studying. 



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 



Who succeeds at university? Factors predicting academic achievement of first-year Dutch 
students 

121

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 



Who succeeds at university? Factors predicting academic achievement of first-year Dutch 
students 

127

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. 



Chapter 6 128

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. 



 



Chapter 7. Summary, conclusions and discussion 

 

7.1 Introduction 

This thesis focused on effectiveness of higher education. More specifically, 

the dissertation elaborated on studies of academic achievement and integrated four 

research lines, on integration, educational productivity, motivation and approaches to 

study, to identify variables that potentially determine academic achievement of 

students in four departments in the University of Groningen. This final chapter 

summarises and discusses the results of the study. Section 7.2 summarises the specific 

research results per research question. More generally, section 7.3 provides a wider 

view on the specific research questions and discusses the conclusion on effectiveness 

of higher education, i.e. the factors that influence achievement at the four departments 

in the University of Groningen. Section 7.4 discusses the limitations of this study and 

section 7.5 discusses the implications for theory and practice and the suggestions for 

further research.  

 

7.2 Summary of the Results 

The first chapter examined the problem on effectiveness of higher education in more 

detail. More specifically, effectiveness was described in terms of outcomes of 

education, that is, the domain-specific knowledge and abilities, cognitive and meta-

cognitive strategies and positive beliefs and emotions towards the study. Four 

research lines, which provide more insight in the problem of the factors that affect 

achievement, were described. The first research line concerned the theories of 

achievement specified in higher education research. These theories assume that the 

amount and quality of academic or social integration determine the decision to drop 

out from or to persist in university education. This interaction approach has been the 

starting point for many studies in the UK, US and the Netherlands. However, these 

studies tend to focus on student variables, such as academic and social integration, or 

rather quantitative classroom process variables, such as the number of contact hours, 

while variables on the study behaviour and the quality of the course have received less 

attention. The next research line, which was described, was related to school 

effectiveness research, namely the educational productivity model, which has mainly 

been examined in primary and secondary education. The educational productivity 

model describes nine factors, related to the student-aptitude, the instruction and the 
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social-psychological climate, that affect learning and learning outcomes. Even though 

the educational productivity model includes information on both student and 

departmental variables, the student variables are mainly limited to student background 

variables and information on the deep information processing approach is less 

commonly included. The third research line described was the expectancy-value 

approach of motivation in which three components of motivation, namely expectancy, 

values and affect, influenced the students’  information processing approach and 

achievement. The fourth research line concerned the approaches to study, such as a 

deep approach to study or a surface approach to study, in relation to the quality of the 

learning environment. These four research lines provided us with potential variables 

that affect academic achievement. The main research problem “Which context, input 

and process factors influence effectiveness in terms of achievement at four 

departments in the University of Groningen?”  was divided into the following four 

questions: 

1. Does motivation affect academic achievement through the approach to study? 

2. What is the relationship between student background characteristics, 

perceptions of the quality of the learning environment, motivation, information 

processing and achievement? 

3. Do the variables as specified in the Walberg educational productivity model 

predict achievement in higher education? 

4. What influences academic achievement at two departments in the University 

of Groningen? 

 

Two cohorts of first-year students in four departments in the University of 

Groningen, namely two in the Faculty of Economics and Business, one in the faculty 

of Mathematics and Natural Sciences, and one in the Faculty of Arts, participated in 

this study. Data were collected on motivation, deep information processing 

approaches and perceptions of the quality of instruction. Beside that, data were 

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

handouts and syllabi. The data on the outcome variables were collected through the 

departmental administration. 
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Motivation, Deep Information Processing and Achievement 

 Chapter 3 focused on the relationship between a student’s motivation, deep 

information processing approach and achievement in university education. The 

questions (a) what is the relationship between motivation and deep information 

processing (DIP), (b) what is the relationship between motivation and achievement in 

terms of total number of credits (TNC), (c) what is the relationship between the deep 

information processing approach and achievement in terms of total number of credits 

(TNC) and (d) what is the relationship between motivation, deep information 

processing and TNC after one year and after two years, were examined with a sample 

of first-year students in the four departments. 

 We included three types of student variables in the analysis. First, the student 

background variables gender, age and ability, which were obtained from the 

departmental administrations, were included in the analysis. Second, we included four 

variables on the student’s motivation and deep information processing approach. 

Finally, we included the so-called “ total number of credits” , i.e. the study load in 

hours per week, where 1 credit equals a study load of 40 hours, obtained after 1 and 2 

years, as an outcome variable in the analysis.  

 The hypothetical relationships between motivation and deep information 

processing approach, on the one hand, and the outcome variable, on the other hand, 

were analysed with a path-model. The analysis of the, in essence exploratory, model 

showed that:  

1. Motivation in terms of expectancy, values and affect influenced the deep 

information processing approach. That is, students with a high self-confidence, 

interest in the study and with a low amount of fear of failure indicated that 

they used strategies, such as critical reading, structuring and broadening one’s 

context, more often than students with a low self-confidence, interest in the 

study and a high fear of failure did. Surprisingly, those students who indicated 

that they had high fear of failure and used less deep information processing 

skills in the first year indicated that they used more deep information 

processing strategies in their second year.  

2. Expectancy at the end of the first year, expectancy at the end of the second 

year and values at the end of the second year affected the total number of 



Chapter 7 

 

134

credits obtained. That is, students who felt confident in their performance at 

the end of the first year and at the end of the second year obtained a higher 

number of credits. Further, students who found the study interesting at the end 

of the second year obtained a higher number of credits at the end of the second 

year. There was no significant relationship between fear of failure/test anxiety 

and the total number of credits obtained during the first or the second year. 

3. A student’s deep information processing approach negatively affected the total 

number of credits. That is, students who indicated that they used the deep 

approach strategies, i.e. critical reading, structuring and broaden one’s context, 

obtained fewer credits at the end of the first and at the end of the second year. 

 The analysis showed that those students who indicated that they had a high fear of 

failure used less deep information strategy skills in the first year. However, when 

looking at the same group of students, we see that these students used more deep 

information processing strategies in the second year. Students with a high self-

confidence and an interest in the study indicated that they used a deep approach to 

study in both the first and the second year. Furthermore, the students with a high self-

confidence at the end of the first year and at the end of the second year, and those 

students with a high interest in the study, obtained the highest number of credits. 

Contrary to the expectations, fear of failure or test anxiety had no significant effects 

on the total number of credits obtained. The analysis showed that both the deep 

information processing approach at the end of the first and at the end of the second 

year was negatively associated with the total number of credits. These results indicate 

that, although a higher expectancy and interest in the study resulted in a deep 

approach to study, a deep information processing approach did not automatically 

result in a higher total number of credits. That is, the relationship between motivation 

and achievement, mediated by approaches to study, is not found in this study. 

 

Perceived Quality of the Learning Environment, Motivation, Deep Information 

Processing and Academic Achievement 

 Chapter 4 focused on the relationships between student background variables, 

perceptions of the quality of the learning environment, motivation, information 

processing and achievement. Two cohorts of first-year students in the department in 
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the faculty of Arts were included in the analysis. The data related to the student’s 

background (gender, age and ability), the student’s motivation and deep information 

processing approach (see chapter 3), the perceptions of the quality of the learning 

environment and the total number of credits obtained were collected during the first 

year.  

 We specified a model in which student background variables influenced students’  

perceived quality of instruction and the difficulty of the course. We further expected 

that the perceived quality of instruction and difficulty positively affected the students’  

perceived involvement. Involvement, which is in fact related to the students’  

academic integration, was expected to positively affect students’  motivation, in terms 

of expectancy. We finally anticipated that students’  motivation and their deep 

information approach positively affected the total number of credits at the end of the 

first year. These hypothetical relationships between the variables were analysed with a 

path model. The analyses showed that: 

1. When looking at the relationship between the background variables and the 

perceptions of the learning environment, we see that gender influenced the 

perceptions of difficulty and involvement. Female students indicated, more 

often than male students, that they found the subject matter and course easy. In 

addition to gender, age was related to the perceptions of the quality of 

instruction. That is, older students perceived the quality of the teacher and the 

course more positively. In contrast to gender and age, ability did not influence 

the perceptions of the quality of instruction or the perceived difficulty of the 

course. Nonetheless, ability did have a large effect on the student's achieved 

total number of credits.  

2. As expected, the student’s perception of the quality of instruction and 

difficulty did influence the student’s involvement. Students who were satisfied 

with the teacher, the quality of the course and who thought that the course and 

assignments were feasible, studied regularly, did the assignments and attended 

a higher percentage of the classes. Furthermore, as was expected, the student’s 

involvement did influence motivation. Students who went to classes, studied 

regularly and did the assignments were the more self-confident students. In 

contrast with the effects of the perceptions of involvement on motivation, this 

study showed no significant relationship between the perceptions of the 
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quality of a course, the perceived difficulty and a student’s deep information 

processing approach.  

3. The analysis showed that motivation, but not deep information processing, is 

positively related to the total number of credits. That is, students with a higher 

perceived self-confidence obtained more credits than students with a lower 

perceived self-confidence.  

Summarising, the analyses show that female students indicated that they found the 

course and the assignments feasible and older students were more satisfied with the 

quality of the course and the teacher. Both the quality of instruction and difficulty 

affected a student’s involvement. The student’s involvement positively affected the 

student’s motivation. Finally, the analysis showed that motivation influenced the total 

number of credits. 

 

Educational Productivity in Higher Education 

Chapter 5 focused on the Walberg educational productivity model. The Walberg 

educational productivity model, which assumes that nine factors influence educational 

productivity, was validated on a part of the sample, namely the students in the faculty 

of Mathematics and Natural Sciences. The multilevel analysis included eight 

educational productivity factors, which were added to the empty model in blocks. 

These blocks resemble the Reynolds and Walberg (1992) elaborated model, in which 

achievement was considered as a four-phase sequence beginning with the home-

environment, followed by the student aptitude-attributes, mediated by the social 

psychological environment and the quantity and quality of instruction. The home 

environment was expected to affect the learning process well before secondary 

education. The student-aptitude attributes motivation and ability were both expected 

to have direct effects on academic achievement. The social psychological 

environment and the quantity and quality of instruction were assumed to serve as 

mediating variables between the home and the student-aptitude variables on the one 

hand and achievement on the other hand. The multilevel analysis, with students on the 

level 2 and courses or repeated measurements on the level 1, indicated the following: 

1. The inclusion of the first block of variables, which contained the variables that 

indicate the student home environment, namely both parents’  educational 

status and part-time employment, resulted in a decrease of total variance. 

However, the individual effects were not significant. The second block of 
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variables consisted of the so-called “student-aptitude attribute”  variables, that 

is, age, ability and three motivation variables, were added to the model. 

Having included these student-aptitude attributes variables we saw that the 

percentage of explained variance increased to 12% compared to 2% in the first 

block. Both ability and expectancy had significant associations with 

achievement. The inclusion of the third block of variables, that is the social 

psychological climate variables, such as the classroom climate and support 

from peers, further led to a percentage of explained variance of 14%. The 

classroom climate, or in this particular case the course climate, significantly 

contributed to this increase. Finally, the inclusion of the fourth block of 

variables, that is, the quantity and quality of instruction, led to a percentage of 

explained variance of 23%. The final model, which included the longitudinal 

motivation, support and the employment variables, explained 28% of the 

found variance in grade for level 1 (course level).  

2. Which of these factors are most influential in promoting greater academic 

achievement? The analysis indicated that the student’s ability was an 

important predictor of grade. Motivation, in terms of expectancy, contributed 

to the variance found in grades. Beside these two aspects, the course variables, 

such as the load, the number of contact hours, the perceived course climate 

and the quality of assessment, seemed important indicators of academic 

achievement as well. That is, a high course load resulted in lower grades, a 

low number of contact hours resulted in lower grades, a low perceived 

classroom climate and a high quality of assessment resulted in lower grades.  

Summarising, the variables in the Walberg educational productivity are indeed 

useable in a model to explain academic achievement. However, not all variables 

predicted achievement that well. Especially, ability and motivation were influential in 

promoting greater achievement. Beside these two, the study load, the number of 

contact hours and the perceived quality of the classroom (or the course climate) and 

the perceived quality of assessment were influential as well.  
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Who Succeeds at University? Factors Predicting Academic Achievement in First-year 

Dutch Students  

Based on the previous three chapters, chapter 6 examined the effects of three 

student background variables, the parental educational status, part-time employment, 

student motivation and deep information processing approach, the quality of 

instruction, the quality of assessment and the total numbers of active, passive and self-

study hours, on academic achievement. Two cohorts of students in the faculties of 

Arts and Mathematics and Natural Sciences were included in the multilevel analysis. 

The analysis on the four groups, i.e. two cohorts divided over two departments, 

indicated that: 

1. The percentages of explained variance for level 1, e.g. the course or repeated 

measurement level, where all variables have been included, varied from 20% 

to 36%. Further, the percentages of explained variance for level 2 varied from 

27% to 56%. Even though a large proportion of variance was explained by 

differences in characteristics of students (in this case the level 2), differences 

between courses or differences over time might also have had an impact on 

this variance in grade.  

2. When looking at the second block of variables, we see that none of the 

variables had a significant consistent effect over the departments and cohorts. 

Students’  expectancy did have an effect for two of the four groups. Further, 

the analysis showed that part-time employment at the beginning of the study 

had a negative effect in one of the four groups and the deep information 

processing approach had a positive effect for one of the groups examined.  

3. Finally, the analysis showed that the course variables had a significant effect 

on the variance found in grade. The quality of the assessment had a negative 

effect on grade for three of the four groups. That is, a high quality of 

assessment (i.e. a low score) resulted in a high grade. Beside the quality of 

assessment, the number of active hours had a positive effect for one group and, 

contrary to the expectations, a negative effect for the three other groups on 

grades. Next to the number of active study hours, 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.  
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4. The analysis showed that, comparable to the analyses in the previous chapters, 

ability had a significant effect on the variance in outcomes. The analysis 

showed positive significant effect of this variable for both cohorts and 

departments. In contrast to the expectations, gender did not have a significant 

effect on the grades. Further, the expected effect of a student’s age was only 

found in the second cohort of the department of Mathematics and Natural 

Sciences.  

5. The exploratory analysis showed that, except for the variable ability, the 

student and department variables had different effects on grades. For example, 

the students’  expectancy had an effect for two groups. Furthermore, the effect 

of the number of passive and self-study hours appeared to differ between the 

two departments.  

 In summary, the analysis showed that, comparable to the previous studies in this 

dissertation, both ability and expectancy were important indicators of achievement. 

The present study also showed that the number of contact hours, be it active or 

passive, influenced the variance found in grades. Furthermore, the quality of 

assessment was an important indicator of achievement as well. A high quality of 

assessment resulted in higher grades. The study finally illustrated that there might be 

differences between departments, and cohorts, that affected the relationship between 

student input variables, classroom process variables and achievement in university 

education. 

 

7.3 Effectiveness of Higher Education: Conclusions 

The main problem in this thesis concerned the factors that determine 

effectiveness in terms of outcomes of higher education. Based on four distinct 

research lines related to the integration approach, related to educational productivity, 

related to motivation and related to approaches to study, we specified factors that 

might influence academic achievement. These various factors were examined in more 

detail in the four studies discussed in §7.2. Table 7.1 provides a wider perspective and 

shows an overview of the studies, their theoretical background, the method of 

analysis, including sample sizes and variables, and the results of the analysis.  

When comparing the four studies, we see that over all the studies ability, in 

terms of mean grade in secondary education, was a consistent predictor of academic 
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achievement obtained after one and two years. This finding is in line with earlier 

findings from, for example Van der Hulst and Jansen (2002), Lindblom-Ylänne, 

Lonka and Leskinen (1999), McKenzie and Schweitzer (2001), Pike and Saupe 

(2002). The relationship between ability and achievement is mainly direct. Beside 

that, the second study in this dissertation indicated that ability also affected 

achievement indirectly via a student’s involvement and motivation. 

The relationship between gender, age and academic achievement was not 

consistently found throughout this dissertation.1 The analysis showed a direct positive 

relationship between gender and the total number of credits for the students in the 

department of Arts. Further, the analyses indicated a negative relationship between 

age and the total number of credits for the cohort 1999 students in the four 

departments and the cohort 2000 students in the department of Mathematics and 

Natural Sciences. Female students and younger students obtained more credits than 

male students and older students. These findings confirm the findings of Van der 

Hulst and Jansen (2002), Jansen (1996), de Jong, Roeleveld, Webbink and Verbeek 

(1997), Shah and Burke (1999).  

The relationship between gender, age and achievement might also have been 

mediated by other variables (see chapter 1), such as the domain of the study, the 

student’s time-management, motivation and deep information processing approach. 

For example, Trueman and Hartley (1996) indicated that female students were better 

at time management than male students. Further, Prins (1997) indicated that female 

students were more intrinsically motivated. Beside that, the present study illustrated 

that motivation might be a mediating factor; gender was significantly related to 

motivation, in terms of expectancy, values and affect, in such a way that female 

students showed more fear of failure, were more self-confident/self-competent and 

perceived the study as interesting. Finally, the present study indicated that age was 

significantly and positively related to the deep information processing approach i.e. 

older students indicated that they used the deep information processing approach more 

often.  

                                                           
1 Note that we did not specify a relationship between these variables in all four studies. 
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Table 7.1 Overview of Theoretical Background, Sample, Variables, Analysis and Results of the Four Studies  

C Background Sampl

e 

Variables examined Ana. Results 

3 expectancy-

value model of 

motivation 

cohort 

1999, 

depart

ments 

1, 2, 3 

and 4 

gender, age, ability, motivation, 

deep information processing 

approach, total number of credits 

after one and two years 

path 

mode

l 

• motivation in terms of expectancy, values and affect positively 

influenced deep information processing approach 

• motivation in terms of expectancy and values affected the total 

number of credits 

• deep information processing approach negatively affected total 

number of credits 

4 integration 

approach, 

perceptions of 

the learning 

environment and 

motivation 

cohort 

1999 

and 

2000, 

depart

ment 4  

gender, age, ability, motivation in 

terms of expectancy, deep 

information processing approach, 

perceived quality of instruction, 

difficulty, involvement, total 

number of credits 

path 

mode

l  

• female students perceived the subject matter and course easy, 

attended classes and did assignments more often 

• older students perceived the quality of instruction more positively 

• ability affected total number of credits 

• the perceived quality of instruction and perceived difficulty 

influenced the perceived involvement 

• perceived involvement affected motivation 

• perceived difficulty did not affect deep information processing 
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approach 

• motivation, but not deep information processing, was significantly 

related to the total number of credits 

5 educational 

productivity 

model 

cohort 

1999 

depart

ment 3 

age, ability, motivation, parental 

education status, part-time 

employment, support form peers, 

course climate / teacher’s 

behaviour, perceived quality of 

instruction, quantity of instruction, 

grades per course 

multi

level 

• ability affected grade 

• motivation in terms of expectancy significantly influenced grades 

• the perceived course climate was related to grade 

• the course load negatively affected grades 

• the total number of contact hours significantly affected the grades 

6 combination of 

the four research 

lines 

cohort 

1999, 

2000, 

depart

ments 

3 and 

4 

gender, age, ability, father and 

mother’s educational status, part-

time employment, motivation, deep 

information processing approach, 

perceived quality of instruction, 

perceived quality of assessment, 

active contact hours, passive hours 

and self-study hours, grades per 

course 

four 

multi

level 

analy

ses 

• 1: ability, expectancy, quality of assessment, active and passive 

hours significantly affected grades 

• 2: ability, part-time employment, values, quality of instruction, 

assessment, active, passive and self-study hours affected variance 

in grades 

• 3: ability, deep information processing approach, active hours and 

self-study hours affected grades 

• 4: age, ability, job, expectancy, quality of assessment, active 

hours, passive hours and self-study hours affected grades 
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Motivation, in terms of expectancy, was a consistent predictor of achievement in 

terms of both grades and total number of credits. This finding is in concordance with 

that of other studies  (for example McKenzie & Schweitzer, 2001, Paulsen & 

Feldman, 1999). In concordance with other studies, a lower self-confidence 

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

1990; Wolters & Pintrich, 1998). In contrast with this finding, we did not find a 

consistent effect of value and affect on achievement over the four studies. These 

effects of motivation in terms of values and affect on academic achievement varied 

depending on the students and departments under investigation. Breen and Lindsay 

(2002) suggested that some types of motivation lead to success in some disciplines 

but to failure in other disciplines. This might also be related to the contextual features 

of the disciplines. Lattuca and Stark, (1994) proposed that disciplines differ on four 

contextual features, namely curricular coherence, which concerns issues such as clear 

goals, inclusiveness of different groups of people, connecting learning to other 

disciplinary fields, student lives and careers, and the emphasis on a critical 

perspectives. The first feature, curricular coherence, is thought to be more usual in the 

hard sciences, whereas the last, a critical perspective, is more usual with the arts and 

humanities disciplines. Evidently these aspects need to be examined in more detail. 

We hypothesised that the relationship between motivation and achievement was 

mediated by the deep information processing approach (Covington, 2000; Eccles & 

Wigfield, 2002). The analyses showed that motivation in terms of expectancy, values 

and affect influenced the deep information processing approach; self-confident, highly 

interested and fearless students used more deep information processing strategies. 

This is in concordance with findings of, for example, Vollmeyer and Rheinberg 

(2000) and Pintrich and de Groot (1990). However, the deep information processing 

approach was not consistently related to academic achievement. This result is rather 

remarkable since previous studies have shown relationships between the quality of 

instruction and the deep information processing approach (Ramsden & Entwistle, 

1981; Trigwell and Prosser, 1991). However, we did find a negative relationship 

between deep information processing approach and achievement at the end of the first 

year and second year for the fourth department. In contrast, we found a positive 

relationship between deep information processing and achievement for the students in 

the department in the faculty of Mathematics and Natural Sciences. The inconsistent 

relationship between the deep information processing approach and achievement 
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might be related to the content, context and demands of the task. For example, 

Ramsden and Entwistle (1981) indicated that students in different academic 

departments differed in their approaches to studying and Eley (1992) found that 

individual students reported different approaches in different courses.  

The relationship between the number of contact hours or self-study hours and 

achievement is not that evident. For example, we found a positive relationship 

between the number of contact hours and total number of credits for the students in 

the department of Mathematics and Natural Sciences. However, in the other analyses 

more contact hours did not automatically result in a higher performance. As already 

mentioned in chapter 1, the relationship between contact hours and achievement 

might also mediated by aspects, such as the content covered during active and passive 

hours, the time needed by the students, which depends on several aspects such as the 

quality of the instruction, the appropriateness of the instruction, and the motivation of 

the student, and finally, the actual time on task (Slavin, 1995, Carroll, 1963, Huitt, 

1994).  

The quantity of instruction in terms of perceived study load negatively affected 

achievement. This finding might be related to the observation that a higher perceived 

load is related to a more superficial approach, which is assumed to negatively affect 

achievement (Ramsden, 1991; Ramsden & Entwistle, 1981).  

The study did not show consistent effects of structure and organisation within the 

course. However, the teacher’s behaviour, which includes structuring and organising, 

did have a significant effect for one department. This concords with other studies (for 

example Entwistle and Tait, 1990; Hativa and Birenbaum, 2000). The relationship 

between the teacher’s behaviour and achievement may have been mediated by the 

student’s involvement and motivation. For example, the analyses in chapter 4 showed 

that the perceived quality of the instructor was positively related to the student’s 

involvement and the student’s involvement was related to the student’s motivation.  

Next to the teacher’s behaviour, the quality of assessment was a significant 

predictor of achievement. That is, when students knew what to expect during the 

examination, when the examination was a good reflection of the course and when 

there was sufficient time available for the examination, the students performed better. 

It seems important that students know what is to be expected from a course and what 

is expected from them during the course (Creemers, 1994; Entwistle &  Tait, 1990; 

Feldman, 1989, 1998; Finaly-Neumann, 1994).  
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In contrast with the quality of assessment, pace did not have a significant effect on 

achievement. The relationship between teacher’s pace and achievement might have 

been mediated by other aspects on the quality of instruction, such as the structure and 

organisation of the course. Furthermore, the relationship might have been mediated by 

the student’s actual time on task and motivation. That is, even though a high amount 

of content may have been covered during courses, the students may have spent less 

time on the task or may have been less motivated to study.  

 

7.4 Limitations of the study 

There are some limitations to this study. The study was limited to two cohorts 

of first-year-students in four departments in three faculties of the University of 

Groningen. The results of this study might differ for students from other departments, 

faculties, universities and, since our education system differs from those of foreign 

countries, for other countries. It goes without saying that this study needs to be 

replicated on a wider scale, including not only first-year but also second, third and 

fourth year students.  

In addition, due to the way of data collecting, the students who filled in a 

questionnaire might have been a specific student group. For example it might have 

been the more motivated students who use the appropriate deep information 

processing strategies. On the other hand it might have been the students with a less 

appropriate information processing strategy who come to lectures for structure and 

organisation of the matter. This is in concordance with the study by Entwistle and Tait 

(1990) that illustrated that students with a surface approach preferred “pre-digested”  

information, while students with a deep approach to study preferred lectures that 

challenge and stimulates the students. 

Next to these aspects related to the sample, another limitation concerns the use 

of self-report questionnaires. Despite the fact that self-report questionnaires can be 

used to measure students ratings of motivation and cognitive processing strategies 

(Pintrich & De Groot, 1990), this study needs to be replicated by using other 

measures, such as think-aloud protocols, diary-methods, observations or structured 

interviews.   

Finally, comments can be made to the instruments used to obtain data on 

ratings. There has been a discussion on the validity and reliability of the forms used to 
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measure the quality of instruction (see for example Shevlin, Banyard, Davies, & 

Griffiths, 2000). Hinton (1993) for example, contended that ratings are poor measures 

of teaching effectiveness because there is no universally acceptable model of good 

teaching that can be used for the validation of the constructs in the questionnaire. 

McKeachie (1997) is not satisfied with the focus on the traditional types of 

instruction, such as lectures. Finally, there is an extensive debate on the question 

whether ratings are affected by the expected grades. However, much of the recent 

work indicates that student course evaluations are valid measures of instructional 

effectiveness (Greenwald & Gillmore, 1997). Several authors (Marsh & Bailey, 1993; 

Centra (personal communication, October 2002;  Mc Keachie, 1997.) stated that 

whenever measured by well-constructed instruments student ratings are multi-

dimensional, reliable and stable, a function of the teacher rather than the course, valid 

against other indicators of effective teaching and unaffected by potential biases to 

ratings. 

 

7.5 Implications for Theory, Practice and Suggestions for Future Research 

 The study combined four research lines to determine the factors that potentially 

determine achievement. This seems a promising approach; combining the findings 

and insights of related research fields to model the factors that directly and indirectly 

affect academic achievement. The theories on integration are based on the idea that 

the quality of interaction between the student and the department determine the 

students’  dropout decision. The research fields of school effectiveness and especially 

the educational productivity models, the expectancy-value model of motivation and 

the research field on approaches to study add perspectives to the integration models 

that are needed, namely on the classroom processes and learning activities that frame 

the educational process.  

 Which factors affect effectiveness in terms of academic achievement? The four 

studies in this dissertation have shown direct effects of variables, such as ability, 

motivation, number of contact hours, study load and the teacher’s behaviour 

(perceived by the students). These are variables that were consistently related to 

academic achievement. Related to that, the perceived quality of instruction appeared 

to affect achievement through a student’s involvement and motivation. 

 There are some important messages for teachers and developers in higher 
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education. The analysis showed that ability is an important contributor to the variance 

found in achievement. This finding suggests that it is important to make a realistic 

appraisal of the demands of a course. The student’s prior knowledge and ability 

should be matched to these demands and eventually enhancement programmes can be 

introduced to provide the student with additional knowledge and abilities. 

The analysis further showed that motivation in terms of expectancy is an equally 

important contributor to the variance found in the total number of credits. That is, 

students who are self-confident achieve higher numbers of credits and achieve higher 

grades. This finding provides a challenge to both university teachers and departments: 

to enhance a student’s self-confidence and to stimulate the student to study regularly. 

Both departments and teachers can influence a student’s motivation by general 

strategies, such as varying the teaching methods, setting achievable goals, working 

from the student’s strengths and interests, de-emphasising grades, focusing on 

mastery learning and balancing the relationship between external regulation and self-

regulation (Blumenfeld, 1992; De Corte, 2000; Tuckman, 1991). 

In contrast to the expectations, the study did not show a significant relationship 

between the student’s deep information processing approach and academic 

achievement. The finding that a deep information processing approach is not 

significantly related to achievement is rather remarkable but in concordance with 

other studies on the relationship between approaches to studying and achievement. 

This relationship might be mediated by the assessment procedures, which focus on 

memorising knowledge rather than on a conceptual mastery of the subject matter. 

What is more, this coincides with a study by Biggs (1996), that suggested that if 

students need to learn deep information processing skills they should be assessed on 

these skills and not on surface learning skills. The important message for teachers and 

developers here seems to be that it is important to align the goals and core 

competencies of higher education, to that which is taught and to that which is assessed 

(see appendix H; Biggs, 1996; Gijbels, Claes & Dochy, 2000; Tyler, 1949). It goes 

without saying that what is being assessed determines what the students study, how 

many hours they spend studying, how many classes they attend and the approaches 

they use for studying.  

The quality of the instructor significantly affected academic achievement. This 

finding points to the importance of the teacher who structures and organises the 
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lectures or tutorials, who is enthusiastic and is open to questions. Next to quality of 

the instructor, the workload and the quality of assessment might be potential 

candidates for intervention. The workload (both perceived and actual) consistently 

affected academic achievement in this dissertation. Jansen (1996) and Prins (1997) 

indicated that the so-called “block systems” , in which one course was programmed at 

the time and the workload is more evenly spread over the year, resulted in better 

performance than the traditional parallel-programmed curricula. Further, Szafran 

(2001) suggested that it might be appropriate to start with fewer number of credits and 

less difficult courses at the start of the study and increase the workload and difficulty 

over time. The quality of assessment was significantly related to academic 

achievement. As mentioned afore, it is important to align the assessment to the goals 

of the course. Furthermore, by creating optimal conditions during the examination, 

e.g. sufficient time and by providing the students opportunity to practice for example 

by handing out mock-examinations, the quality of the assessment is enhanced (see 

also Holleman, van Eijl, Pilot & Ramaekers, 1999). 

This study underlines the importance of initialising a broader set of studies that 

examine the relationships between context, input, classroom process variables and 

achievement. These studies could firstly, include information on effects for various 

outcome variables, that is,  total number of credits compared to grade point averages 

or the students self-reported cognitive growth (Anaya, 1999). Beside that, as 

mentioned in chapter 1, §1.3, more information is needed on outcomes such as meta-

cognitive, cognitive strategies and positive beliefs and emotions towards the study. 

Secondly, the relationship between motivation and achievement might be related to 

contextual features of the disciplines and the relationship between approaches to study 

and achievement differs depending on the content, context and domain of the task. 

Therefore it is important to focus on, next to different outcomes, the relationship 

between the explanatory variables and the outcome variables for different groups, 

such as students in different  universities, departments and even courses. This could 

provide more information on how study behaviour and the quality and quantity of the 

learning environment vary across disciplines (Becher, 1994). Finally, further 

investigation is needed on the question whether the effects of the learning 

environment on deep information processing and on motivation remain stable (or not) 

over the years. This underlines the importance of a longitudinal approach to study 

those dynamic processes involved in effectiveness of higher education.  
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Appendix A 

 Dutch Higher Education System 

 

Dutch higher education system consists of two levels, namely university education 

and higher vocational education (HBO). Both university education and HBO have a nominal 

study duration of four years. The first year of university education mostly consists of 

introductory courses and is concluded with a propaedeutic examination. The next three years 

usually consist of specialisation in the subject and is concluded with a doctoral examination. 

Traditionally seen, university education is considered the highest level of education. The 

common way to university education is through pre-university education (VWO), which takes 

six years. Pre-university education is also the way to higher vocational education. However, 

the common way to higher vocational education is through senior general education (HAVO), 

which takes five years. Further, intermediate vocational education (MBO), which takes three 

to four years, also leads to higher vocational education. This intermediate vocational 

education has two functions: it qualifies students for the labour market and for higher 

vocational education.  

Two other ways to get to university is through graduation in the first year of a related 

higher vocational education and through graduation after four years in higher vocational 

education. Junior general secondary education (MAVO) and junior vocational education 

(LBO) are not sufficient to proceed to higher vocational education or university (figure 1).  

 

Figure 1. Various pathways in Dutch Higher Education System. 
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Appendix B 

Student Ratings of the Department in the Faculty of Arts 

 

Advance information (1 “ totally agree”, …, 4 “ totally disagree” , 5 “not applicable” ) 

1. I was sufficiently informed of the global contents of the course. 

2. A handout was available at the start of the course. 

 

Content of the classes  

3. The match between the classes and the literature was good. 

4. The course was organised in such a way that I was stimulated to study regularly from the 

start of the course. 

5. In comparison to the other course, the content was… (1 “ too difficult”  … 5 “ too easy”). 

6. This course matched the other courses well (i.e. content-related). 

7. I needed more time for this course than the number of credits or hours planned for the 

course. 

8. I practised my oral skills well. 

9. I practised my writing skills well. 

10. The assignments were generally… (1 “ too difficult”  … 5 “ too easy”). 

11. The number of participants in the course was (1 “ too large”… 3 “  too small). 

 

Teacher and supervision  

12. The teachers explained the content well. 

13. The questions asked during the classes were sufficiently answered. 

14. The teacher was sufficiently available to answer questions after the classes. 

15. The classes were generally too little structured. 

16. The various teachers had matched the content of the classes. 

 

Assessment  

17. The content of the assessment was known well in advance. 

18. The assessment was a good reflection of the course content. 

19. There was sufficient time available for the assessment. 

 

Assignments/reports 

20. The requirements of the assignments were clear in advance. 

21. The teachers’  supervision, during preparing and writing the assignment, was good. 

22. The tutorial was representative of the final assignment. 
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Study behaviour and planning  

23. During the course, there were too many other courses. 

24. I spend the number of hours mentioned in the study guide. 

25. I did the assignments and preparations when asked to. 

26. I attended …% of the classes (1 “76%-100%”, …, 4 “0%-25%”). 

 

General  

27. Generally, I thought the course was… (1 “good”, …, 4 “bad”). 

 

Open questions (answer on the other side) 

28. How can the course be enhanced? 

29. Any other suggestions? 

 

Various questions by the teachers 

30.  

31.  

32.  

33.  
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Appendix C 

Student Ratings of the Department in the Faculty of Mathematics and Natural Sciences 

 

Learning content (1 “ totally agree” , …, 4 “  totally disagree” , 5 “  not applicable”) 

1. The course required knowledge that I did not have. 

2. The course was harder than I thought. 

3. The coherence in learning content was good. 

4. The course overlapped the other courses. 

5. The course content was good. 

 

Classes 

6. The classes were well structured. 

7. The teachers’  pace was generally too high. 

8. The teachers were well able to explain the difficult topics. 

9. The teachers used the resources, such as blackboard, slides and sheets, well. 

10. The teachers were open to questions during the classes. 

11. The teacher indicated the important topics. 

12. My total opinion of the teachers is good. 

13. The classes matched each other well. 

14. The classes showed too much repetition. 

15. The classes in general were useful. 

16. The tutorials matched the lectures. 

 

Tutorials 

17. The tutorial supervision was good. 

18. The tutorials prepared us for the assessment. 

19. The assignments were feasible in the planned time. 

20. The tutorial teachers were sufficiently open to questions. 

21. The tutorial teachers explained the difficult topics well. 

22. The tutorials were generally good. 

 

Practicals 

23. The practical manual was clear. 

24. There was sufficient workspace and equipment in the practical room. 

25. There was sufficient material during the practical. 

26. There was sufficient time to prepare for the practical. 

27. The practical assignments were feasible within the planned time. 
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28. There was sufficient time for writing the reports. 

29. The norms for assessing the practicals were clear to me. 

30. The requirements of the reports were sufficiently clear to me. 

31. There was sufficient opportunity for discussing the practical reports. 

32. The practical matches the lectures well. 

33. The practical was good. 

34. The assistance during the practical was good. 

 

Books and handouts 

35. The books and handouts were understandable, i.e. in language and difficulty. 

36. The content of the books and handouts matched the explained learning content. 

37. The books and handouts were good. 

 

Assessment 

38. The assessment was a good reflection of the learning content. 

39. The assessment was too difficult. 

40. There was a representative mock-examination available. 

41. There was plenty of time to do the examination. 

42. The assessment norms were clear. 

43. The accuracy of the assessment questions was made sufficiently clear. 

44. The course offered sufficient opportunity for discussion of and insight into the 

examination. 

45. I thought the examination was good. 

 

General comments 

46. The course’s learning content was useful. 

47. The course’s position in the programme was good. 

48. The course had a higher study load than planned for the course. 

49. The instructional method, i.e. lectures, tutorials and practicals, was good. 

50. My general appreciation for this course was good.  
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Appendix D 

Motivation and Deep Information Processing Scales 

 

Affect (1 “ totally disagree”, …, 5 “ totally agree”  ) 

I can't stop thinking about my work, even when I try to relax.  

When I start working on a task, I think that I won't be able to manage it. 

At times, I feel struck by panic when studying. 

I often can't get to sleep because I have to think about my work. 

I feel guilty when not working. 

I often feel too depressed to concentrate on my work. 

I am afraid I will be seized by panic during examinations. 

I am afraid that all my weak points will show up at examinations. 

 

Expectancy/ Procrastination 

I have too many other things on my mind. 

I can't get myself down to work hard enough. 

I work unsystematically. 

I'm always behind with my work. 

I continuously interrupt my work in order to smoke a cigarette, have coffee, walk around, or 

talk to somebody. 

I don't bother enough about my study. 

I work by fits. 

I miss a real incentive to work. 

 

Values 

Certain aspects of my study are really interesting. 

I enjoy talking about my study to other people. 

My interest in my study is continuously growing. 

 

Deep information processing; critical reading (1 “never” , …, 5 “  always”) 

When I read a difficult text… 

…. I attentively and critically look at the argumentation. 

…. I understand the meaning of the text fairly quickly. 

…. I cannot the oversight, when the text is long*. 

…. I read on even when I do not know a certain expression*. 

…. I quickly distinguish facts from side issues. 

…. I find it difficult to get an overview in a short period*. 
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…. I assume difficult things without really understanding them*. 

…. I cannot distinguish facts from side issues unless I read the text several times*. 

…. I keep on reading without really understanding the previous parts* . 

 

Deep information processing; structuring 

When I read a difficult text… 

…. I try to find the structure of a text by looking at the title and headlines. 

…. I make notes of the most important points. 

…. I pay attention to titles and headlines. 

…. I pay attention to the paragraph division of the text. 

…. I write down the relations between different concepts. 

…. I write down my conclusions of a text. 

…. I also look at other books to gain a broader view of a subject. 

 

Deep information processing; broaden one’s context 

When I read a difficult text… 

…. I think of questions while I read. 

…. I try to think of counter-arguments. 

…. I try to relate new concepts to concepts that I already know. 

…. I try to relate different courses. 

…. I look for the how and why of statements. 

…. I try to apply things in daily living. 

…. I compare what I read with things I already know. 

…. I think of examples myself. 

*These items are recoded 
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Appendix E 

Perceptions of the Quality of Instruction Scales 

 

The scales used in chapter 4 

Quality of Instruction (1 “  totally agree” , …, 4 “ totally disagree”) 

The teachers explained the content well. * 

The questions asked during classes were sufficiently answered. * 

The teacher was sufficiently available to answer questions after the classes. * 

The classes were generally too little structured. 

Generally, I thought this course was… (1 “good”, …, 4 “bad”) * 

 

Perceived difficulty 

In comparison to the other courses, the content was… (1 “ too difficult” ,…, 5 “ too easy”).  

The assignments were generally… (1 “ too difficult” , … 5 “ too easy”). 

 

Involvement  

The course was organised in such a way that I was stimulated to study regularly from the start 

of the course. * 

I did the assignments and preparations when asked to. * 

I attended …% of the lectures (1 “76 – 100”, …, 4 “0-25”)* 
*  these items are recoded for the analysis 

 

The scales used in chapter 5  

Quality of the content (1 “ totally agree” , …, 4 “  totally disagree” , 5 “  not applicable”) 

The coherence in learning content was good.  

The course content was good.  

The books and handouts were understandable, i.e. in language and difficulty  

The content of the books and handouts matched the explained learning content. 

 

Structure and organisation of the course (1 “ totally agree”, …, 4 “  totally disagree” , 5 “  not 

applicable”) 

The classes were well structured. 

The classes matched each other well.  

The classes in general were useful.  

 

Quality of assessment (1 “ totally agree” , …, 4 “  totally disagree”, 5 “  not applicable”) 

The assessment was a good reflection of the learning content.  
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The accuracy of the questions in the assessment was made sufficiently clear.  

The course offered sufficient opportunity for discussion of and insight into the examination. 

I thought the examination was good. 

 

Instructional pace (1 “ totally agree”, …, 4 “  totally disagree”, 5 “  not applicable”) 

The teachers’  pace was generally too high.  

 

Classroom climate (1 “ totally agree”, …, 4 “  totally disagree” , 5 “  not applicable”) 

The teachers were well able to explain the difficult subjects.  

The teachers used the  resources, such as the blackboard, slides and sheets, well.  

The teachers were open to questions during the classes. 

The teachers indicated the important topics. 

My total opinion of the teachers is good. 

 

The scales used in chapter 6. 

Quality of Instruction (1 “  totally agree” , …, 4 “ totally disagree”) 

The teachers explained the content well.* 

The questions asked during classes were sufficiently answered. * 

The teacher was sufficiently available to answer questions after the classes.* 

The classes were generally too little structured. 

Generally, I thought this course was… (1 “good”, …, 4 “bad”) * 
* these items were reversed before the analysis: a high score is a high quality good 

 

Quality of instructor department 2 (1 “ totally agree” , …, 4 “  totally disagree” , 5 “  not 

applicable”) a low score is good 

The teachers were well able to explain the difficult subjects.  

The teachers used the  resources, such as the blackboard, slides and sheets, well.  

The teachers were open to questions during the classes. 

The teachers indicated the important topics. 

My total opinion of the teachers is good. 

 

Quality of assessment department 1 (low is good) (1 “ totally agree” , …, 4 “ totally disagree” , 

5 “not applicable”) 

The content of the assessment was known well in advance. 

The assessment was a good reflection of the course content. 

There was sufficient time available for the assessment. 
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Quality of assessment department 2 (low is good) (1 “ totally agree” , …, 4 “ totally disagree” , 

5 “not applicable”) 

The assessment was a good reflection of the learning content. 

The accuracy of the questions in the assessment was made sufficiently clear. 

The course offered sufficient opportunity for discussion of and insight into the examination. 

I thought the examination was good. 
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Appendix F 

Related to chapter 6: four multilevel analysis tables 

 

Table 1 Multilevel Analysis Group 1, Standardised Scores 

 Empty Model 1 Model 2 Model 3 Parsimonious 

intercept 6.31 (.10) 6.31 (.09) 6.31 (.08) 6.30 (.08) 6.30 (.08) 

Gender  .02 (.09) .05 (.10) .05 (.09)  

Age  -.05 (.09) -.05 (.09) -.05 (.09)  

Ability  .47 (.09) .35 (.09) .35 (.09) .40 (.08) 

Father’s educational status  .13 (.11) .13 (.10) .11 (.10)  

Mother’s educational status  -.17 (.11) -.13 (.10) -.12 (.10)  

Part-time employment at the start of the study   .07 (.09) .07 (.09)  

difference score part-time employment   -.08 (.10) -.10 (.09)  

Affect at t1   -.05 (.12) -.03 (.12)  

Expectancy at t1   -.31 (.09) -.31 (.09) -.30 (.08) 

Value at t1   -.007 (.11) -.03 (.11)  

difference affect   -.04 (.11) -.04 (.11)  

difference expectancy   -.09 (.09) -.10 (.09)  

difference value   .05 (.10) .06 (.09)  

Deep information processing    .00 (.11) .01 (.10)  

difference deep information processing   .07 (.10) .08 (.10)  
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Quality of instruction    -.05 (.05)  

Quality of assessment    -.22 (.05) -.21 (.05) 

Active contact hours    .18 (.06) .24 (.05) 

Passive contact hours    .36 (.07) .31 (.05) 

Self-study hours    .11 (.09)  

Variance level 1 1.27 (.07) 1.27 (.11) 1.27 (.07) 1.16 (.06) 1.17 (.06) 

Variance level 2 1.0 (.15) .72 (.11) .61 (.10) .60 (.10) .64 (.10) 

Total variance 2.27 1.99 1.88 1.76 1.81 

2 log likelihood 2948.44 2914.81 2898.48 2827.29 2839.14 

Note. Standard deviations between brackets. 

 

Table 2 Multilevel Analysis Group 2, Standardised Scores 

 Empty Model 1 Model 2 Model 3 Parsimonious 

Intercept 6.70 (.08) 6.70 (.08) 6.70 (.07) 6.70 (.08) 6.70 (.08) 

Gender  .10 (.08) .14 (.08) .14 (.09)  

Age  .04 (.08) .04 (.08) .03 (.08)  

Ability  .39 (.08) .34 (.08) .34 (.08) .38 (.08) 

Father’s educational status  .17 (.09) .14 (.09) .13 (.09)  

Mother’s educational status  -.11 (.09) -.09 (.09) -.09 (.10)  

Part-time employment at the start of the study   -.18 (.09) -.19 (.09) -.22 (.08) 

Difference score part-time employment   .02 (.09) .01 (.09)  



A
pp

en
di

x 
16

9 

A
ff

ec
t a

t t
1 

 
 

-.
09

 (
.1

1)
 

-.
08

 (
.1

1)
 

 

E
xp

ec
ta

nc
y 

at
 t1

 
 

 
-.

09
 (

.1
0)

 
-.

10
 (

.1
0)

 
 

V
al

ue
 a

t t
1 

 
 

.1
7 

(.
11

) 
.1

7 
(.

11
) 

 

D
if

fe
re

nc
e 

af
fe

ct
 

 
 

.0
5 

(.
10

) 
.0

6 
(.

10
) 

 

D
if

fe
re

nc
e 

ex
pe

ct
an

cy
 

 
 

-.
04

 (
.0

9)
 

-.
04

 (
.0

9)
 

 

D
if

fe
re

nc
e 

va
lu

e 
 

 
.2

4 
(.

11
) 

.2
5 

(.
11

) 
.1

6 
(.

08
) 

D
ee

p 
in

fo
rm

at
io

n 
pr

oc
es

si
ng

  
 

 
-.

02
 (

.0
9)

 
-.

02
 (

.0
9)

 
 

D
if

fe
re

nc
e 

de
ep

 in
fo

rm
at

io
n 

pr
oc

es
si

ng
 

 
 

.0
4 

(.
09

) 
.0

3 
(.

09
) 

 

Q
ua

li
ty

 o
f 

in
st

ru
ct

io
n 

 
 

 
-.

08
 (

.0
4)

 
-.

07
 (

.0
4)

 

Q
ua

li
ty

 o
f 

as
se

ss
m

en
t 

 
 

 
-.

15
 (

.0
4)

 
-.

15
 (

.0
4)

 

A
ct

iv
e 

co
nt

ac
t h

ou
rs

 
 

 
 

-.
33

 (
.0

6)
 

-.
33

 (
.0

6)
 

Pa
ss

iv
e 

co
nt

ac
t h

ou
rs

 
 

 
 

.4
4 

(.
06

) 
.4

4 
(.

06
) 

Se
lf

-s
tu

dy
 h

ou
rs

 
 

 
 

.5
4 

(.
08

) 
.5

3 
(.

08
) 

V
ar

ia
nc

e 
le

ve
l 1

 
1.

21
 (

.0
6)

 
1.

21
 (

.0
6)

 
1.

21
 (

.0
6)

 
1.

05
 (

.0
5)

 
1.

05
 (

.0
5)

 

V
ar

ia
nc

e 
le

ve
l 2

 
.9

2 
(.

13
) 

.7
3 

(.
11

) 
.6

3 
(.

09
) 

.6
5 

(.
09

) 
.7

3 
(.

10
) 

T
ot

al
 v

ar
ia

nc
e 

2.
13

 
1.

94
 

1.
84

 
1.

70
 

1.
78

 

2 
lo

g 
li

ke
lih

oo
d 

36
65

.3
8 

36
37

.7
6 

36
19

.7
3 

34
81

.9
3 

34
95

.8
1 

N
ot

e.
 S

ta
nd

ar
d 

de
vi

at
io

ns
 b

et
w

ee
n 

br
ac

ke
ts

. 

    



Appendix 170 

Table 3 Multilevel Analysis Group 3, Standardised Scores 

 Empty Model 1 Model 2 Model 3 Parsimonious 

intercept 6.25 (.15) .625 (.13) 6.25 (.12) 6.24 (.12) 6.24 (.12) 

Gender  .06 (.13) -.01 (.13) -.02 (.13)  

Age  .07 (.13) .02 (.12) .02 (.12)  

Ability  .65 (.13) .63 (.13) .63 (.13) .69 (.12) 

Father’s educational status  .00 (.15) .02 (.15) .02 (.16)  

Mother’s educational status  .08 (.16) .02 (.16) .02 (.16)  

Part-time employment at the start of the study   -.04 (.17) -.03 (.17)  

difference score part-time employment   .13 (.17) .13 (.17)  

Affect at t1   .03 (.15) .05 (.17)  

Expectancy at t1   -.26 (.16) -.28 (.17)  

Value at t1   -.07 (.19) -.08 (.19)  

difference affect   -.02 (.19) -.01 (.19)  

difference expectancy   -.14 (.16) -.14 (.17)  

difference value   .05 (.16) .05 (.16)  

Deep information processing    .35 (.15) .32 (.15) .35 (.12) 

difference deep information processing   .00 (.15) -.01 (.16)  

Quality of instruction    .02 (.10)  

Quality of assessment    -.11 (.09)  

Active contact hours    -.48 (.10) -.49 (.07) 
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Passive contact hours    -.07 (.16)  

Self-study hours    -.82 (.20) -.77 (.07) 

variance level 1 1.82 (.15) 1.82 (.15) 1.82 (.15) 1.28 (.11) 1.30 (.11) 

variance level 2 1.20 (.26) .78 (.19) .60 (.16) .73 (.17) .78 (.18) 

total variance 3.02 2.60 2.42 2.01 2.08 

2 log likelihood 1342.82 1320.57 1307.99 1207.65 1214.83 

Note. Standard deviations between brackets. 

 

Table 4 Multilevel Analysis Group 4, Standardised Scores 

 Empty Model 1 Model 2 Model 3 Parsimonious 

Intercept 6.11 (.15) 6.11 (.12) 6.11 (.10) 6.11 (.10) 6.11 (.11) 

Gender  .18 (.17) .00 (.16) .01 (.16)  

Age  -.13 (.14) -.27 (.13) -.28 (.13) -.31 (.12) 

Ability  .59 (.15) .48 (.14) .48 (.14) .53 (.12) 

Father’s educational status  .26 (.19) .20 (.16) .19 (.16)  

Mother’s educational status  -.25 (.20) -.07 (.18) -.12 (.18)  

Part-time employment at the start of the study   .12 (.12) .21 (.13)  

Difference score part-time employment   .25 (.14) .25 (.14) .13 (.11) 

Affect at t1   -.19 (.15) -.10 (.15)  

Expectancy at t1   -.61 (.17) -.56 (.17) -.50 (.11) 

Value at t1   .04 (.14) .06 (.14)  
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Difference affect   -.20 (.15) -.15 (.15)  

Difference expectancy   -.12 (.17) -.07 (.17)  

Difference value   -.06 (.11) -.03 (.11)  

Deep information processing    -.05 (.14) -.11 (.14)  

Difference deep information processing   .07 (.13) .10 (.13)  

Quality of instruction    -.10 (.10)  

Quality of assessment    -.31 (.09) -.32 (.09) 

Active contact hours    -1.04 (.28) -.94 (.26) 

Passive contact hours    -1.41 (.51) -1.27 (.49) 

Self-study hours    -2.31 (.61) -2.14 (.59) 

variance level 1 2.38 (.20) 2.38 (.20) 2.38 (.20) 1.92 (.16) 1.93 (.16) 

variance level 2 1.20 (.28) .62 (.19) .28 (.13) .36 (.13) .43 (.14) 

total variance 3.58 3.00 2.66 2.28 2.36 

2 log likelihood 1403.950 1373.78 1346.93 1286.51 1294.07 

Note. Standard deviations between brackets. 
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Appendix G 

What Influences Academic Achievement? A Survival Analysis with Higher Educational 

Achievement Data 

 

Introduction 

Over the past years, academic achievement and dropout in higher education have 

been a focus of attention in higher education research (Bean, 1980; Bean & Metzner, 1985; 

Beekhoven, 2002; van den Berg, 2002; Bijleveld, 1993; Jansen, 1996; De Jong, Roeleveld, 

Webbink & Verbeek, 1997; Pascarella, 1980; Prins, 1997; Tinto, 1975; Webb, 1990). These 

studies have shown that characteristics of the students, such as their age, gender, ability, 

motivation and information processing approach, the manner in which institutions organise 

their education, in terms of the quality and quantity of instruction, but also in terms of the 

quality of the curriculum, and characteristics related to the higher education system and 

policy, such as study financing and measures related to the course length, affect dropout and 

academic achievement.  

Most of these studies have focused on the question whether the transitions from 

studying to dropout or graduation occur. According to Willett and Singer (1991), an even 

more interesting approach would be to ask the question when these transitions occur. This last 

question on when these transitions occur is less common in educational research. This lack of 

studies on the question when transitions occur might be related to the statistical measures 

available to answer this question. Most of the longitudinal models have been analysed with 

various techniques, such as structural equation modelling, regression analysis or even 

multilevel analysis. However, when examining the “when” question those people who do not 

experience the transition, that is, the students who do not dropout or who do not graduate 

within the observed time frame (i.e. the censored observations), pose the researcher with a 

serious problem. These censored observations should not be excluded from the study by 

declaring them to be missing data. A survival analysis is a statistical method that handles 

these censored data. 

The survival analysis enables researchers to study when drop out or achievement is 

the largest, while taking into account the students who are at risk. Beside that, the survival 

analysis allows researchers to include students who persist (when examining drop out) or 

students who drop out (when studying graduation) in the analysis. Finally, survival analysis 

allows researchers to examine possible transitions over, for example a year. This last aspect 

is, in fact an important aspect; Willett and Singer (1991) stated that answers to a problem are 

usually related to the period observed. For example, even though two groups have the same 

drop out rate after a year, this does not mean that both groups have been through the same 
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trajectory. Dropout for the first group may have been largest in the beginning, while dropout 

for the second group may have been largest at the end of the year.  

Even though the use of survival analysis in higher education research is appealing, it 

is not very common. Willett and Singer (1991) mentioned some researchers who used 

survival analysis. But since then, there have hardly been any additional studies and, for 

example the ERIC-database shows 49 hits on survival analysis compared to 1513 hits on 

regression analysis.  

The present study uses a survival analysis to examine the period to obtaining a first-

years degree. The purpose of this paper is twofold: (1) to illustrate the use and advantages of 

survival analysis with higher education research and (2) to gain more insight in those factors 

that predict when students drop out, or in this case, obtain their first-year degree. 

 

Method 

Data 

The sample included 565 first-year students from the University of Groningen, 

divided over four departments, namely two departments in the Faculty of Economics and 

Business (n = 274, male = 207, female = 67, average age at the time of the first measurement: 

18 years and 2 months and n = 39, male = 30, female = 9, age: 17 years and 6 months), a 

department in the Faculty of Mathematics and Natural Sciences (n = 76, male = 36, female = 

40, age: 18 years and 5 months) and a department in the Faculty of Arts (n = 147, male = 41, 

female = 106, age: 18 years and 8 months). These first-year students started in 1999 and were 

asked to fill in a self-report questionnaire on their motivation at the start of their study and 

near the end of the first year of their study. 

The dependent variable was the observed time to obtaining the first-years degree. In 

the Netherlands, students usually start their university career at the age of 18. The first year of 

a university programme consists of 42 credits (i.e. a study load of 1680 hours per year), while 

the total four years of the programme consist of 168 credits. The programme is on average 

divided into 13 courses in which students obtain approximately four credits per course. The 

nominal time for obtaining a first-year degree is 12 months.  

Based on previous studies, we included the department, the students’  gender, age, 

ability, motivation at the beginning of the year and motivation near the end of the year, as 

potential predictors of obtaining a first-year degree within 12 months. We expected that the 

domain of study would effect academic achievement and therefore decided to add department 

as a separate variable to the model (see Becher, 1994). Further, studies have shown that 

gender is an important variable related to academic achievement (van den Berg, 2002; Jansen, 

1996; de Jong, Roeleveld, Webbink & Verbeek, 1997; Need & de Jong, 1998; Shah & Burke, 

1999). We included a students’  ability, measured in terms of grade point average in secondary 
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education, in the analysis (van der Hulst & Jansen, 1996; de Jong et al., 1997;  Need & de 

Jong, 1998). Beside that, we expected motivation to be positively related to academic 

achievement. For example, studies have shown that whenever students were confident they 

could perform a task, these students used more and more appropriate processing strategies 

(Covington, 2000). Motivation, in this study, was reversed coded. That is, a high score 

implied a low self-confidence. Table 1 shows the summary statistics on the independent 

variables. The independent variables were divided into four categories. These four categories 

each consisted of 25% of the response range.  

 

Table 1 Summary Statistics for the Independent Variables 

Variable n mean (SD) min-max 

Age 565 19.16 (1.81) 17-33 

Ability 488 6.84 (.63) 5.33-8.88 

Motivation 1 345 2.72 (.60) 1.25-4.25 

Motivation 2 240 2.73 (.57) 1.25-4.50 

Note. n = number, SD = standard deviation, min-max = minimum and maximum 

 

Analysis 

The data were analysed with a so-called “survival analysis”  (Willet & Singer, 1991). 

The survival analysis, also known as event history analysis, concerns the study of events, the 

duration of time between these events and the probability of events occurring at certain points 

in time (Barton & Pillai, 1995). This method is appropriate for handling censored data i.e. it 

makes the best use of the data without eliminating students who drop out before obtaining 

their first-year degree or students who do not obtain their first-year degree within 12 months. 

The starting time in the analysis was the first month of the study. We decided to 

include a 14-months-observation period in the analysis. Whenever a student had dropped out 

before obtaining the degree this student was censored at the dropout time. Beside that, a 

student was censored if he or she did not obtain the first-year degree within 141 months. 

During the year, 24.1% of all the students had obtained their first-year degree in the first 12 

months, while 25.1% of the students had dropped out before or during the first 12 months of 

their study.  

We examined the data with both univariate and multivariate techniques in which 

more predictors are included in the model (Barton & Pillai, 1995). For the univariate analysis, 

we examined the first-year degree probabilities using life tables and the Kaplan-Meier method 

(Kaplan & Meijer, 1958). The Kaplan-Meier product-limit method provides us with estimates 

                                                           
1 12 months for obtaining their first-year degree and 2 months extra for administrational delay. 
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of the first-year degree probabilities with appropriate adjustment for varying numbers of 

students at risk. We used the log-rank test (pooled over strata) to test for significant 

differences in the first-year degree probabilities among the categories of the covariates.  

For the multiple-variables model we used the Cox’s proportional hazards regression 

model (Cox, 1972). This model is the most general of the regression models and is not based 

on any assumptions concerning nature or shape of the underlying survival distribution. In the 

Cox model, students are given a risk score where high-risk scores correspond to poorly 

obtaining a first-year degree. The risk scores consist of the sum of the values of the variables 

(i.e. the risk factors) multiplied by the regression coefficients that are estimated by the data. 

The model assumes that the underlying hazard rate is a function of the independent variables.  

The hazard, or probability or likelihood of a person experiencing the event, that is, obtaining 

the first-year degree, given that he is at risk at the time, can be written as: 

 

h{ (t), (z1,z2,…,zm)}  = h0 (t)*exp(b1*z1 + …+ bm*zm) 

 

where h(t) denotes the resultant hazard, given the values of m covariates for the case z and the 

survival time (t). The term h0 refers to the baseline hazard, that is, the hazard for the 

individual when all the predictor variables are set to zero. Each regression coefficient can be 

interpreted as follows: a unit increase in the ith covariant increases the hazard of obtaining a 

first-year degree with exp (
�

i). 

  

Results 

Univariate Analysis 

As mentioned afore, we analysed the data with life tables and the Kaplan-Meier 

technique. Figure 1 shows the Kaplan-Meier curve of the estimated first-year degree 

probabilities over time for the entire cohort of 565 students. The rises in the curve indicate 

obtaining the first-year degree, scaled according to how many students were at risk at the time 

(i.e. the students who had dropped out at the time were not part of this risk-set). At the end of 

the year, that is, after 12 months the estimated first-year degree probability was .19. That is, 

81% of the students had not obtained their first-year degree within 12 months. The figure 

further shows that approximately 35% of the students obtained their first-year degree within 

the observed period of 14 months. 
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Figure 1. The Kaplan-Meier curve of the estimated first-year degree probabilities. 
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Tables 2 shows the hazard rates based on the life tables. The figures 2, 3 and 4 

present three graphical summaries for the independent variables ability, motivation measured 

at the beginning of the study and gender. The analysis showed that all covariates except for 

age showed significant associations with the outcome variable obtaining a first-year degree 

within 12 months. The table shows that the hazard rate for 12 months, that is, the probability a 

student obtains a first-year degree, under the assumption that he or she is at risk, is .36 for 

department 2 and .10 for department 3. Beside that the hazard rate for male students is .16 

while for female students the hazard rate is .31. 

 

Table 2 Estimated Hazard Rates per Category 

Variable and categories Number  Degree within 12 months (hazard rate) 

Department 

1 

2 

3 

4 

 

305 

39 

75 

146 

 

.23 

.36 

.10 

.19 
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Gender 

Female 

Male 

 

333 

232 

 

.31 

.16 

Age2 

20:9-33 

19:9-20:8 

18:4-19:8 

17-18:3 

 

141 

141 

141 

142 

 

.06 

.17 

.25 

.40 

Ability (77 missing) 

5.33-6.43 

6.43-6.83 

6.83-7.14 

7.14-8.88 

 

121 

107 

137 

123 

 

.05 

.25 

.15 

.52 

Motivation I (220 missing) 

1.25-2.50 

2.50-2.73 

2.73-2.88 

2.88-4.25 

 

68 

91 

79 

107 

 

.34 

.14 

.15 

.26 

Motivation II (325 missing) 

1.25-2.50 

2.50-2.75 

2.75-2.83 

2.83-4.50 

 

44 

75 

55 

66 

 

.26 

.23 

.16 

.22 

 

Figure 2 illustrates that, as expected, students with the highest ability have the highest 

risk of obtaining their first-year degree within the first 12 months of their study (52%, see 

table 2). When comparing these numbers to those of the students with the lowest ability, we 

see that approximately 5% of these students obtained the first-year degree within the first 12 

months. 

 

 

 

 

 

 

                                                           
2 In 1999. 
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Figure 2. Hazard profile for the variable ability. 
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Figure 3 shows the same hazard profile for the motivation categories. The figure 

shows the highest hazard for the students with a high self-confidence. When comparing this to 

table 2, we see that, 34% of the students at risk obtained their first-year degree within 12 

months. This is followed by the students who had a low self-confidence (26%). 

 

Figure 3. Hazard profile for the variable motivation measured at the beginning of the study. 
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Figure 4, finally, illustrates the hazard profile for the variable gender. The figure 

illustrates that female students had a higher probability of obtaining their first-year degree 

within the first 12 months of their study (table 2: 31%). 

 

Figure 4. Hazard profile for the variable gender. 
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Multiple Variables Analysis 

The multiple-variables analysis enables researchers to examine the effects of 

correlations between the predictors. In this study, we analysed the data using the Cox 

proportional hazard regression, with method enter. When comparing the 2-log likelihood for 

the block 0 model to the 2-log likelihood for the block 1 model, in which all predictors have 

been included, we see a significant deviation of chi-square 159.02 (df 16, p=.000). That is, the 

model that includes the variables is better able to predict obtaining a first-year degree than the 

block 0 model. The analysis showed significant effects for age, ability, motivation at the start 

of the study and near the end of the study. The variables department and gender did not show 

significant regression coefficients (Table 3).  

Table 3 shows the findings for the six variables and categories. The table shows the 

variables and categories, the � -values, standard errors and p-values. The table shows that the 

risk of obtaining a first-year degree for a student with an ability of 6.50 is lower than that for 

a student with an ability of 7.50 that is, assuming that the other risk factors are equal. The 
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table, furthermore, shows that the especially the students in the highest age group differ from 

the students in the base group, i.e. the students between 20;9 and 33 years have a lower 

chance of obtaining the first-year degree within 12 months. When looking at the variable 

motivation measured at the beginning of the study, we see that students with a higher self-

confidence, i.e. between 1.25-2.50, have a higher chance of obtaining the first-year degree 

within 12 months than the students with a lower self-confidence. The table shows the same 

finding for motivation measured near the end of the first-year.  

 

Table 3 Regression Coefficients, Standard Errors and P-values per Variable and Category 

Variable and categories 
�

 SE p-value 

Department 

1 

2 

3 

4 

 

-.11 

.16 

-.05 

0 

 

.22 

.34 

.28 

.79 

.61 

.63 

.85 

 

Age 

20:9-33 

19:9-20:8 

18:4-19:8 

17-18:3 

 

-1.26 

-.40 

-.14 

0 

 

.32 

.23 

.19 

 

.00 

.00 

.08 

.46 

Gender 

female 

male 

 

0 

-.14 

 

 

.18 

 

 

.45 

Ability  

5.33-6.43 

6.43-6.83 

6.83-7.14 

7.14-8.88 

 

-2.30 

-.85 

-.73 

0 

 

.38 

.20 

.21 

 

.00 

.00 

.00 

.00 

Motivation I 

1.25-2.50 

2.50-2.73 

2.73-2.88 

2.88-4.25 

 

.36 

-.41 

-.14 

0  

 

.23 

.27 

.25 

.02 

.12 

.12 

.57 

Motivation II 

1.25-2.50 

2.50-2.75 

 

.72 

.18 

 

.25 

.23 

.00 

.00 

.44 
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2.75-2.83 

2.83-4.50 

-.31 

0 

.28 

 

.23 

 

The student’s risk score is calculated by adding the regression coefficients of the 

categorical variables. That is, a 27 year old female student from department 4, with an ability 

of 6.00 and a motivation of 2.00 at the first measurement and a motivation of 2 at the second 

measurement has a risk score of R = 0 – 1.26 + 0 – 2.30 + .36 + .72 = -2.48. It should be 

noted that, a high-risk score implies a low probability of obtaining a first-year degree. Vice-

versa the closer the risk score equals to zero (or becomes positive) the higher the probability 

of obtaining a first-year degree within 12 months. In the same manner, the table shows that 

the students with the highest risk score are students in the first department, the oldest students, 

the male students, the students with the lowest ability, the students with medium self-

confidence at the beginning of the year and a low self-confidence at the end of the year. These 

students have a risk score of -.11 -1.26 -.14 - 2.30 - .41 -.31 = -4.53. While a student from the 

second department, between 17 and 18 years, with a high ability and a high amount of self-

confidence at the beginning of the study (it should be noted that that the motivation variable is 

negatively phrased, that is, a high score implies a low self-confidence) and a high amount of 

self-confidence at the end of the study has a risk score of .16 + 0 + 0 + 0  + .36 + .72 = 1.24.  

 

Conclusions and Discussion 

Many studies in educational research have focused on the question whether students 

graduate (or drop out) and the factors that influence this decision to drop out. An equally 

interesting question, which has been fairly uncommon in higher education research, is the 

question of  when students drop out or graduate. This study focused on this last question using 

a survival analysis, which allows researchers to model student graduation, including both the 

students who drop out or do not obtain the degree, within the observed period. Univariate 

techniques were used to investigate the predictors one at the time, while the multiple variable 

models illustrate the association of a predictor with the dependent variable, when the other 

predictors have been accounted for. The goal of this study was twofold: we wanted to 

illustrates the use and advantages of a survival analysis with higher education data and we 

wanted to gain more insight in those factors that predict when students are most likely to 

obtain their first-year degree. 

The univariate analysis showed that 81% of the students had not obtained their first-

year degree within the nominal 12 months. Furthermore, even at 14 months (which was the 

last observed period) the estimated median lifetime, that is, 50% of the students obtaining of 

first-year degree, had not been reached.  



Appendix 183 

The univariate analysis further showed that students from the second department had the 

highest probability of obtaining their first-year degree within 12 months. This probability 

might be related to student characteristics, such as ability, but might also be related to 

departmental characteristics, such as the delivery of the subject matter, the instructional 

grouping or perhaps the size of the department. Beside that, female students, younger students 

and students with higher abilities have the highest probabilities of obtaining their degree 

within the first 12 months of their study. The probabilities of the categories of the students’  

motivation at the beginning of the study and at the end of the study appear to have a u-shaped 

distribution. That is, both self-confident students and less self-confident students had, 

compared to the medium self-confident students, a higher probability of obtaining their 

degree within 12 months.  

When looking at the multiple-variable model, we see that students from the second 

department, younger students, female students and high-ability students all have a higher risk 

of obtaining their degree within 12 months. This finding concurs with findings in other 

studies (van den Berg & Hofman, 2000; van der Hulst & Jansen; Jansen, 1996; De Jong et al. 

1997). Related to the motivation variables, we see that the u-shape distribution found in the 

univariate analysis is not found in the multiple variable analysis. However, when looking at 

motivation at the start of the year, we see that even though a high self-confidence resulted in a 

lower risk score, a low amount of self-confidence also resulted in a lower risk score. 

In summary, the survival analysis indicates important associations of age, ability, 

motivation and achievement. Even though age and ability are not alterable by departments,  a 

student’s motivation is certainly a variable that is open to changes. Further research is needed 

on the factors that determine when students drop out, graduate or in our case obtain their first-

year degree. This research should not only focus on student’s characteristics, as we have, but 

also on the effects of departmental variables. Survival analysis can be very useful in 

examining these dropout or graduation scores as it enables researchers to examine when 

students are most likely to graduate. 
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Appendix H 

Mapping the Curriculum 

 

Introduction 

The evaluation of the effectiveness of higher education curricula has received 

increasingly more attention over the past years. Traditionally, the higher educational 

curriculum was seen as a series of courses; effectiveness was measured by examining the 

content of the programme, or what students studied, and the examinations designed to assess 

whether students had learned the content (Tyler, 1949). Later on, these two aspects were 

extended with information on the aims and objectives, the teaching methods and the 

educational strategies within the courses (Harden, 2001). Nowadays, more attention is given 

to the organisation of the content and to the overall structure of the curriculum (Harden & 

Stamper, 1999; Vermunt, 2001, Harden, Crosby & Davis, 1999).  

New developments within the education system, such as problem-oriented education 

or outcome-based education, illustrate the necessity for transparent evaluations of the 

curriculum. However, with these new developments, the emphasis on breaking down the 

barriers between courses and on the overall aims or objectives of the curriculum, evaluating 

the effectiveness of a curriculum has become increasingly more complex. 

This paper examines a tool, which might be useful in the evaluation of effectiveness 

of higher education. The so-called “curriculum map”, which visualises the most important 

components of the curriculum and their underlying relationships, is a tool that offers both 

transparency in the content of the curriculum and transparency concerning the overall 

structure of the curriculum. The next section introduces the curriculum map and illustrates the 

use of a curriculum map with a curriculum in the department of Arts in the University of 

Groningen.  

 

The Effective Curriculum 

Studies on the effectiveness of curricula have shown that at least three components 

need to be aligned to obtain an effective curriculum (Hoeben, 1994, Harden, 2001). The so-

called “ fictional curriculum”  or “declared curriculum” , the “ taught curriculum”  and the 

“ learned curriculum”  need to be harmonised (English, 1978). The declared curriculum 

consists of what students are assumed to learn and contains information on aspects, such as a) 

the educational purposes, b) the learning experiences, c) effective instruction and, d) the 

evaluation of the learning experiences or the organisation of the course (Tyler, 1949). 

However, this declared curriculum might differ from the so-called “ taught curriculum”, that 

is, the curriculum as it is delivered to the students. For example, teachers may not know what 

they are expected to teach. Finally, this taught curriculum needs to be aligned with the learned 
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curriculum, that is, those aspects the students actually learn. Hoeben (1994) adds the 

experienced curriculum, or the curriculum as it is experienced by the students, as another 

component that needs to be aligned to the three components mentioned afore.  

In the ideal situation, the curriculum is designed according to principles of learning 

and instruction. This designed curriculum, or the curriculum as documented,  is implemented 

in such a way that it induces the appropriate teaching. The taught curriculum induces the 

appropriate learning processes and the appropriate learning outcomes. In practice, however, 

this is not the standard approach. According to Hoeben (1994), for example, teachers may 

want to adapt the paper curriculum when they receive feedback from their environment. This 

is not undesirable; the feedback from students or colleague teachers might make these 

adaptations necessary. However, when the designed curriculum is adapted in such a case that 

it, for example results in teachers who do not always do tasks they are obliged to do and in  

students who do not perform the appropriate learning tasks, the consequences of these 

adaptations need to be closely examined. Perhaps teachers understand the curriculum, but do 

not understand the importance of certain aspects within the curriculum. Or, perhaps teachers 

do understand the importance of these aspect, but are involved in other, more urgent, tasks. 

Taking these considerations into account, this raises the question of how we can make sure 

that each student has a satisfactory learning experience? What is needed here is 

communication about the curriculum: it is imperative for both teachers and students to 

exchange information about what is to be taught and to be learned. However, without a 

context for the planning of and discussion over the curriculum, this communication will be 

very hard. 

 

The Curriculum Map 

A curriculum map is a tool that, when appropriately used, provides a context which 

enhance the communication about the curriculum. The curriculum map might, in this respect,  

facilitate the evaluation of the effectiveness of a curriculum. The curriculum map concerns 

(Harden, 2001, p123) “…representing the different components of the curriculum so that the 

whole picture and the relationships and connections between the parts of the map are easily 

seen.”  Harden (2001) stated that a so-called “ curriculum map”, which is in fact comparable to 

a road map of the curriculum, is an important way of illustrating the various elements of the 

curriculum. The curriculum map enhances the communication about the curriculum as it 

makes the implicit curriculum or declared curriculum explicit and offers the opportunity to 

align the knowledge to be learned with the knowledge that is to be assessed.  

As mentioned afore, various elements, or components of the curriculum, are included in 

the curriculum map. In general, a curriculum map concerns the following aspects: 
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a) What content is taught in terms of the learning outcomes and, more specifically in 

terms of the course content. For example, the learning outcome “knowledge of modern 

and old linguistics history”  is described in more detail in the course objective “give the 

students an introduction to analysing language as a fundamental cognitive ability” ,  

b) How content is taught in terms of learning resources, or delivery method, and  

learning opportunities, or instructional method. For example, the learning resources that 

concern written material, such as books or handouts, but also the audio-visual material, 

such as slides and videos, are included in the map. The learning opportunities concern the 

way in which the courses are taught, for example in terms of semesters or trimesters. On a 

higher level the learning opportunities concern the structure over all courses, but on a 

lower level these concern the structure within the courses, such as workgroups, 

discussion-groups or lectures,  

c) When content is taught in terms of the timetable and the curriculum sequence. For 

example, the course and examination schedules and a daily schedule can be linked to the 

map,  

d) How content is assessed in terms of, for example a portfolio or examination questions 

that can be linked to the curriculum map. 

 

Why Map? 

The curriculum map has two main functions that are related to the elements of the 

curriculum and the relationships between these elements. The first function is to make the 

curriculum more transparent to all stakeholders involved including the teachers, the students, 

the designers, the managers, the professional field and the public. Both essential concepts and 

trivial concepts can be separated and the trivial concepts can, eventually, be eliminated from 

the curriculum. The teachers are shown what to teach and what students know by the time 

they start with the teacher’s course. Further, the curriculum map shows the students what to 

learn, when to learn, where to learn, how to learn, what is expected from them during a course 

and how they can achieve certain goals over time. The map can be a basis for discussion for 

the students. Beside that, the staff members can also use the map as it illustrates their roles in 

the curriculum. The curriculum map can be useful for a curriculum designer as it visualises 

the gaps in content covered and illustrates the superfluous repetitions in content over the 

courses.  

The second function is to demonstrate the various relationships between the elements 

of the curriculum. For example, curriculum map gives insight in the structure and 

accumulation of successive courses, that is, it might illustrate the increasing complexity of the 

curriculum and the themes that need to be emphasised are visualised. Further, it provides the 

stakeholders with information on the coherence of the programme i.e. whether the program is 
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coherent in content, instructional methods and programming. Finally, it provides the student 

with information on the regulatory aspects of the curriculum, such as an outline of progress, 

achievement examination and portfolio’s. 

 

How to Map? 

As mentioned afore, the curriculum map is explored by various elements or so-called 

“windows”. In general, at least four key elements are included in the curriculum map, namely 

the learning opportunities, the learning outcomes, the learning content and assessment. The 

map could also include the learning locations, the learning resources, the timetable, staff, 

curriculum management and students. The various elements are linked to each other 

depending on their underlying relationships. Figure 1 illustrates a basic curriculum map. 

 

Figure 1. A basic curriculum map. 

 

 

 

 

 

 

 

 

 

When starting to make a curriculum map, one needs to decide on the complexity of 

the map, that is, the number and the nature of components in the map. The more components 

are added, the more windows are included, and the more links are added to the map. This 

makes the map more complex, but allows the map to be used by more stakeholders. Beside 

the number of components included, the complexity of the map is also influenced by nature of 

the components, i.e. the level of components displayed or the level of details included in the 

map. For example, when looking at the learning content, we see that the level of detail can 

vary from the name of the courses to a detailed description of the course content/objectives.  

Beside the complexity of the map, one has to consider the extent to which the map is 

static or dynamic, in other words, the extent to which the map can be easily modified. A static 

map, for example a paper version of a curriculum map, provides a good starting-point for the 

development of a curriculum map. A dynamic, digital, map on the other hand is more flexible 

i.e. in its maintenance and is more easily understood as only the appropriate windows for the 

specific stakeholder are made visible. The development of a dynamic map, however, takes 

longer and the investments are most likely higher. 
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Curriculum Mapping in Practice 

Using a curriculum map as a means of evaluating the effectiveness of a curriculum 

appears to be a promising approach. However, the experiences with curriculum mapping in 

general, let alone curriculum mapping in higher education, are very limited.3 There are some 

examples of curriculum mapping in medical education, for example Aabakken and Bach-

Gansmo (2000) developed a database-driven digital curriculum that included the digital 

teaching resources that were available. Ross and Davies (1999) developed an electronic 

curriculum database simultaneously with an outcome led medical curriculum. In other fields 

of study however, the use of curriculum mapping is uncommon.  

The next section discusses the illustration of a curriculum map for a higher 

educational curriculum. The section starts with a short description of the extent of the 

problem, this is followed by a description of the site under investigation, windows examined, 

relationships between the windows and a short summary on the use of the curriculum map. 

 

Illustration of a Curriculum Map 

Extent of the Problem: Evaluating the Effectiveness of the Curriculum 

For some years now, research projects on the theme of effectiveness of curriculum 

and instruction in Higher Education have been a focus of attention at the Center for Research 

and Higher Education at the University of Groningen. Within the framework of this project, 

we collected data on the quality of the courses by using standard evaluation questionnaires 

and by interviews with the study advisor and the teachers. These interviews and evaluation 

questionnaires show that most of the communication about the curriculum to the students 

proceed through a) the study guides which show the prerequisite knowledge and abilities for 

parts of the curriculum and for certain courses and, secondly, most of the communication 

between teachers and students proceed through b) the course handouts that contain 

information on what to do and when to do it.  

However, the interviews and evaluations illustrated that, even though the study guides 

and handouts show students and teachers what to do when and what to expect from a certain 

course and even though this information, on for example goals and advance information, is 

sufficiently made clear, the communication about the curriculum does not always go without 

difficulties. The interviews showed that some teachers do tasks they are not obliged to do, 

such as enhancing self-regulatory knowledge and skills, while other teachers do not do the 

tasks that have been formally implemented. Further, the declared curriculum is not always 

                                                           
3 The Eric-database shows 83 hits of which 31 explicitly mention curriculum mapping and 2 explicitly 
concern higher education. 
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that transparent for the students either. For example, in certain cases students do not 

generalise their knowledge from one course to another.4  

 

Department of English Language and Culture 

These observations indicate the extent of the problem, the implicit declared 

curriculum does not always induce the intended taught and learned curriculum. A curriculum 

map provides the first step in clarifying the implicit or declared curriculum and in enhancing 

the communication of the curriculum to the teachers and students. As mentioned above, the 

site for this study was the Department of English Language and Culture from the Faculty of 

Arts Education, University of Groningen. The main emphasis in the curriculum map was on 

the first two years of the curriculum, the so-called “propaedeuse” and “sub phase A”. In this 

department, students start their study at the age of 18. The study is organized in four years 

with in the first year the emphasis on the foundations and in the last three years the emphasis 

on a specialisation in subjects. The students require 84 credits (3360 hours of study) to pass 

for the propaedeuse and the sub phase A. The main purposes of this department are to enables 

students to gain the knowledge, insight and skills that are needed for a scientific career  or a 

function which requires a study in English Language and Culture and finally. Further, 

students can become a teacher after having fulfilled the educational/pedagogical, didactical 

education. This department emphasises various viewpoints and aims to represent multiple 

theories and paradigms. 

The program is divided into a trimester, i.e. three terms a year, with ten weeks of 

instruction, followed by one week of self-study and two weeks of examinations. The first year 

consists of 19 courses and the second year consists of 15 courses, both emphasising language 

acquisition, modern English language and culture, old English language and culture and 

orientation courses. The opportunities for learning vary from tutorials through lectures and 

excursions. The delivery methods include paper material, like books and syllabi, audio-visual 

material, and computer-software.  

 

Windows Examined 

This study illustrates the use of a curriculum map for three stakeholders, namely the 

curriculum designers, the teachers and the students. The illustration shows a simple version of 

a map, such as shown in figure 1. That is, only four windows are included, namely the 

learning outcomes, the learning or course content, the learning opportunities and the 

assessment. The level of details is kept to a minimum and we start with a static curriculum 

map. In this map, the outcomes are specified in terms of main outcomes, the learning content 

                                                           
4 This is in concordance with the observation that students do not always use the most appropriate 
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is defined as a set of previously defined areas of expertise, the learning opportunities or 

instructional method are defined in general terms as they relate to each of the major courses in 

the curriculum, the assessment window is recorded at the level of the main components and 

the links between the components are limited.  

Principally, the stakeholders view the curriculum from different perspectives and 

through various windows. The first window “ learning outcomes”  represents the expected 

learning outcomes of a course or of parts of the curriculum. Figure 2 illustrates the four 

learning outcomes of the department under investigation. The figure shows that the goals of 

the department are to provide knowledge of modern and old linguistics history, to provide 

knowledge of social, political and cultural history of English speaking countries, to provide 

knowledge of old and modern English and American literature and to provide English 

language skills. These goals are further specified in the subject specialisations. 

These learning outcomes can be linked to other areas in the map, such as the learning 

opportunities. This enables stakeholders to answer a question such as “what does the learning 

opportunity contribute to the course-specific learning outcomes?” Further it can be linked to 

the student window to answer a question such as “what learning outcomes has the student 

achieved?”  Finally, it can be linked to the assessment window to answer a question, such as 

“how are the major learning outcomes assessed?” 

                                                                                                                                                                      
approach to studying, which might be related to the schedule or to the assessment of the courses. 
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Figure 2. Learning outcomes. 
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The second window contains information on the curriculum content or the areas of 

expertise covered (figure 3). According to Harden (2001) these areas of expertise are the 

equivalent of communities of practice and each area of expertise can be described in terms of 

units of expertise. As these units of expertise are regarded as the building blocks for larger 

learning units or courses, they can be assessed as such. The areas of expertise can be clustered 

in so-called “expertise clusters” . These expertise clusters can be described hierarchically, in 

terms of types, part, components, characteristics and kinds, but also in terms of sequences 

steps, phases, next and before (Ross & Davies, 1999).  

The learning content window can be linked to the learning opportunities window to 

answer a question, such as “ In which courses is information concerning syntaxis and 

phonetics taught?”  and “My students need knowledge concerning second-language 

acquisition in my course, do I need to include this kind of information in my course?” 

Further, the learning content window can be linked to the assessment tools window to specify 

how the expertise units are assessed. 

The third window represents the learning opportunities available to the student (figure 

4). These can be described in terms of instructional method, e.g. lectures, practicals, seminars, 

but also in terms of availability throughout each phase of the curriculum and the courses in 

each phase. These learning opportunities can be linked to the learning location window, to the 

learning outcome window and also to the learning resource window, for example to answer a 

question, such as “what resources do I need per course and can a certain resource be used in 

another course”.  

The fourth window, finally, concerns the student assessment tools (figure 5). This 

area concerns an important aspect in the evaluation of the effectiveness of the curriculum. The 

assessment window includes the assessment tools used in the curriculum. For example, 

aspects, such as multiple-choice questions, essay questions and a presentation at a forum, are 

possibilities for this window. The student assessment window can be linked to the learning 

opportunities to identify how learning at the learning opportunities is assessed. The 

assessment window can be linked to the staff window to identify which staff member is 

responsible for which assessments.  



Appendix 193 

Figure 3. Learning content. 
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Figure 4. Learning opportunities in terms of courses per term. 
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Figure 5. Manners of assessment. 
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Linking the Windows 

As mentioned before, the curriculum map gives insight in the relationships between 

the components of the curriculum by linking the various windows. Figure 6 shows a 

curriculum network view5 in which the learning outcomes are linked to the learning content 

and the learning opportunities in terms of the courses. This map is appropriate for curriculum 

designers and answers questions, such as “what learning outcomes are covered in the first two 

years?” , but also “how does a certain course contribute to the overall learning outcomes?” and 

“what the curriculum will look like when a certain course is omitted from the propaedeutic 

and sub phase A year?”. 

A similar network view is made from a teacher perspective (figure 7). This network 

view can be used to answer questions, such as “how does my specific teaching session fit into 

the curriculum” and “what have the students learned by the end of the curriculum?”. By 

adding more details, the network becomes more precise and is able to answer questions, such 

as “what will students have learned by the end of my course?” 

This network view further helps the department to determine the number of teachers 

that are needed for a curriculum. More specifically, the expertise that is needed for a certain 

course or, more importantly, that is needed over courses, can be determined and teachers can 

be selected based on their expertise.  

Finally, figure 8 shows a network view for the students. This network view can be 

used to answer questions, such as “how will a particular learning experience help me realise 

my goal”  and “what is expected from me in this specific course?”. Figure 8 shows a focused 

network view on a specific course. This focused network view includes information on the 

term, the coordinating teacher, the instructional methods and delivery methods and on the 

assessment.  

 

                                                           
5 Made in Atlas Ti 
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Figure 6. Network view of the learning outcomes, learning content and learning opportunities. 
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Figure 7. Network view for the teacher. 
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Figure 8. Network view for the student. 
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What does the Curriculum Map tell us about the Arts’  Curriculum? 

As we have seen before, the curriculum map provides insight in what, how and when 

content is taught. The curriculum map provides us with information on gaps, omissions and 

repetitions in content. For example, the curriculum map provides us with information on the 

match between the capacities, interests, expectations of the students and the content, level and 

size of the programme. When looking at the student network view, we see that the courses 

state the required foreknowledge and abilities. However, the curriculum map does not show 

us any information on aspects, such as “education on different levels” , “providing students 

with deficiency sets”  and “differentiated supervision that is differentiated to the level of the 

students” .  

Beside the match between programme and student, the curriculum map provides us 

with information on the structure, accumulation and coherence within the curriculum. For 

example, when looking at the domain-specific learning outcomes, we see that these are 

divided into four categories. However, the second category (Social, Political and Cultural 

History of English speaking countries) is not explicitly linked to the learning content or the 

learning opportunities in terms of courses. This makes the structure of this part of the 

curriculum vague.  

The network view further illustrates the coherence of the courses. For example, oral 

skills and writing skills, phonetics and syntax are courses that integrate various goals of the 

curriculum. This offers the student the structure and the connections between content of 

various courses. Beside that these courses thematically structure the content of the courses.  

The curriculum map provides us with information concerning the competence 

building of the programme. That is, it provides with information on whether the relationship 

between acquiring knowledge and attitudes related to an adequate professional performance 

forms an important topic. The map shows that the department uses activating instructional 

methods, such as small workgroups and presentations. Furthermore, the map shows that 

practical abilities, such as oral and writing skills, are assessed in a practical manner. 

Further, when comparing this map to the map on the learning content, we see that 

modern English linguistics has many concepts that the students need to learn. The map shows 

nine elementary analytical concepts and terminology and a topic concerning language 

acquisition. These various concepts have been integrated in six courses divided over the first 

and second year. When comparing this for example to English language we see that four 

topics are discussed divided over 13 courses. This raises the question whether these courses 

are equal in study load and difficulty of content, as they have the same number of credits?  

 

Conclusion 

Evaluating the effectiveness of higher education curricula has always been an 
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important topic of investigation. Traditionally, the curriculum was evaluated by examining 

the learning content on the one hand and the assessment of this content on the other hand. 

New developments within education and more attention to breaking down the barriers 

between courses, require more complex, but still transparent, evaluations of the effectiveness 

of the curriculum. Using a curriculum map may facilitate this transparency of evaluations. 

When evaluating the effectiveness of a curriculum one needs to compare at least three 

components. The declared, the taught and the learned curriculum need to be aligned to induce 

the appropriate learning outcomes. However, in practice this alignment is not always a fact. 

For example, as the illustrative example showed, teachers do no always understand the 

curriculum or students do not understand what is expected from them during a course. This 

might be the result of the lack of communication between the department, teachers and 

students. The alignment between the three components of the curriculum can be examined 

with a so-called “curriculum map”, which visualises the most important components of the 

curriculum and their underlying relationships. 

The curriculum map, as it was illustrated by the curriculum of the department of Arts, 

pointed to the structure and accumulation of the curriculum. Further, the teacher network 

view illustrated the study parts that were planned over the two years (oral and writing skills, 

phonetics). Beside that, it pointed to a difficulty with the study load in the courses related to 

modern English linguistics. 

This curriculum map provides information for all sorts of stakeholders. For example, 

it provides information for the curriculum designers on the red thread in a curriculum and on 

the consequences of eliminating certain courses from the curriculum. Further, it provides 

information for teachers. Teachers can use the curriculum map to prepare themselves for their 

courses, but can also provide a planner on what it is expected from them and when. Students 

can profit from a curriculum map, as it provides them with information on which courses are 

given, when and what domain-specific knowledge they should have gained after, for example 

a year. The curriculum map provides a helpful tool for examiners, as it points to a mismatch 

between teaching and assessment. Further, the curriculum map can be used as a framework in 

which examination questions can be incorporated. The curriculum map can further be a 

helpful tool for the administrators, for accrediting bodies (to monitor the curriculum), for 

potential students and other public (to give an overview of the curriculum) and finally it might 

provide educational researchers with important information on the background characteristics 

of the students and characteristics of the curriculum.  

As can be imagined, an electronic curriculum map is very useful in dealing with new 

aspects in education, such as PGO and outcome based education. However, there are some 

clear difficulties with curriculum mapping. Curriculum mapping is rather time consuming. 

Sufficient time needs to be scheduled for those involved in developing the curriculum map. 
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Further, clear specifications need to be made on the nature of and extent of details in the map. 

As mentioned before, a curriculum map can become increasingly complex. Arrangements  

need to be made in advance on the density of the curriculum map, e.g. who are the 

stakeholders and what level of detail is included? Opposite to these difficulties, there are 

some advantages of a curriculum map. The curriculum map can be very well used to gain 

insight on the quality of the curriculum “does the curriculum meet the standards?” . For 

example, Garrett (2002) have used curriculum mapping as a document to compare with the 

national standards. When properly designed the curriculum map can provide the internal and 

external visiting committees with the required information.  

This paper has shown that curriculum mapping is an interesting new approach that 

enables us to assess whether the curriculum as it is designed is implemented accordingly. It 

aids teachers and designers as it discusses and reflects upon the components of the curriculum 

and the overall structure of the curriculum. More information on curriculum mapping is 

needed. For example, topics related to how to integrate a study guide in a curriculum map and 

how self-assessment by the students can be incorporated in the curriculum map, are 

interesting topics for further examination. Future research could focus on the use of 

curriculum maps in general and also the relationship between curriculum maps as advanced 

organisers and academic achievement. Finally, the most important conclusion to be drawn 

from this paper is that more curriculum designers/teachers should try to map their curriculum 

and report their findings to other designers and teachers. 
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Dutch Summary: Samenvatting, Conclusie en Discussie 

Dit proefschrift gaat over effectiviteit van het hoger onderwijs. In het 

proefschrift wordt voortgebouwd op het onderzoek naar studievoortgang in het hoger 

onderwijs. Er worden vier onderzoeksthema’s besproken, namelijk de integratie van 

de student in het hoger onderwijs, onderwijsproductiviteit, een aangepaste versie van 

het expectancy-value model van motivatie en de studieaanpak, om die factoren te 

identificeren die de studievoortgang kunnen beïnvloeden.  

Het eerste hoofdstuk gaat specifieker in op het probleem van effectiviteit van 

het hoger onderwijs. Effectiviteit is beschreven in termen van uitkomsten van het 

hoger onderwijs, dat wil zeggen de domeinspecifieke kennis en vaardigheden, de 

cognitieve en metacognitieve strategieën en de positieve houding en emoties, die 

nodig zijn om te slagen in het onderwijs. Vier onderzoeksthema’s, die meer inzicht 

geven in de factoren die van belang zijn voor studievoortgang, zijn beschreven. Het 

eerste onderzoeksthema heeft betrekking op de studievoortgangmodellen en 

theorieën, die veelvuldig worden gebruikt in het hoger onderwijs. Deze theorieën 

gaan er van uit dat zowel de hoeveelheid als de kwaliteit van academische en sociale 

integratie van belang zijn voor de beslissing om te stoppen of door te gaan met de 

studie. Deze integratie benadering is het uitgangspunt geweest voor vele studies in de 

UK, in de USA en ook in Nederland. De modellen die getoetst zijn in de verschillende 

studies, zijn voornamelijk gebaseerd op student variabelen, zoals de mate van 

integratie, en kwantitatieve opleidingsvariabelen, zoals het aantal contact-uren. De 

variabelen die betrekking hebben op het studeergedrag of op de kwaliteit van de 

cursus, hebben in deze modellen minder aandacht gekregen. Het volgende 

onderzoeksthema is gerelateerd aan het schooleffectiviteitonderzoek, namelijk het 

onderwijsproductiviteitsmodel, dat voornamelijk in het primair en secundair 

onderwijs is getoetst. Dit model gaat uit van negen factoren met betrekking tot de 

aanleg van de student, de instructie en de sociaal-psychologische omgeving, die het 

leren en onderwijsuitkomsten kunnen beïnvloeden. Alhoewel het 

onderwijsproductiviteitsmodel informatie biedt over zowel studentkenmerken als 

opleidings- of cursuskenmerken, bevat het model minder informatie over de 

diepgaande leerstofverwerking. Het derde onderzoeksthema, een aanpassing van de 

expectancy-value benadering van motivatie, gaat uit van de assumptie dat drie 

motivationele componenten, namelijk de expectancy (verwachtingen), de values (de 
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waarden) en affect (emoties) van de student van invloed zijn op de hoeveelheid en 

kwaliteit van de informatieverwerkingsbenadering. Het vierde onderzoeksthema gaat 

in op de studieaanpak (diepgaande versus oppervlakkige aanpak) en de relatie met de 

kwaliteit van de leeromgeving. 

Deze vier onderzoeksthema’s bieden een theoretisch kader voor het bepalen van 

de factoren die mogelijkerwijs studievoortgang beïnvloeden. Het onderzoeksprobleem 

“Welke context, input en proces factoren beïnvloeden effectiviteit in termen van 

uitkomsten op vier opleidingen van de RuG?”  is verdeeld in de volgende vier vragen: 

1. Beïnvloedt motivatie studievoortgang via de studieaanpak? 

2. Wat is de relatie tussen studentkenmerken, ervaren kwaliteit van de 

leeromgeving, motivatie, studieaanpak en studievoortgang?  

3. Voorspellen de variabelen zoals gespecificeerd in het Walberg onderwijs 

productiviteitsmodel studievoortgang in het hoger onderwijs? 

4. Wat beïnvloedt de studievoortgang van studenten van twee opleidingen van de 

RuG?  

Twee cohorten eerstejaarsstudenten, uit 1999 en 2000, verdeeld over vier 

opleidingen van de RuG, namelijk twee van de faculteit der Economische 

Wetenschappen, een van de faculteit der Wiskunde en Natuurwetenschappen en een 

van de faculteit der Letteren, namen deel aan de studie. Data zijn verzameld over 

motivatie, diepgaande leerstofverwerking en ervaren kwaliteit van instructie. 

Daarnaast zijn gegevens verzameld uit bronnen zoals de studiegidsen, hand-outs en 

klappers over de hoeveelheid instructie. De gegevens over de uitkomstmaten zijn 

verkregen via de administraties van de opleidingen. 

 

Onderzoeksvraag 1 

Hoofdstuk 3 gaat in op de relatie tussen de motivatie, diepgaande 

leerstofverwerking en studievoortgang van de student. De vragen (a) wat is de relatie 

tussen motivatie en diepgaande leerstofverwerking, (b) wat is de relatie tussen 

motivatie en studievoortgang in termen van gerealiseerde studielast, (c) wat is de 

relatie tussen de mate van diepgaande leerstofverwerking en studievoortgang en (d) 

wat is de relatie tussen motivatie, diepgaande leerstofverwerking en studievoortgang 

aan het eind van het eerste en tweede jaar, werden onderzocht bij de studenten van de 

vier opleidingen van cohort 1999. 
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Drie typen studentvariabelen zijn opgenomen in de analyses. Ten eerste gaat 

het om achtergrondkenmerken van de student zoals sekse, leeftijd en het gemiddeld 

eindexamencijfer (ability), die verkregen zijn via de studentadministraties. Daarnaast 

zijn er vier variabelen met betrekking tot de studiemotivatie en studieaanpak 

opgenomen. Tenslotte is de gerealiseerde studielast, in termen van uren per week, 

waarbij een studielast van 40 uur gelijk staat aan één studiepunt, aan het eind van het 

eerste jaar en aan het eind van het tweede jaar, als uitkomstmaat meegenomen. 

 De hypothetische relaties tussen motivatie en de diepgaande 

leerstofverwerking aan de ene kant, en de gerealiseerde studielast aan de andere kant, 

zijn geanalyseerd met een padmodel. Deze, voornamelijk explorerende, analyses 

lieten het volgende zien: 

1. Motivatie in termen van verwachtingen, waarden en affect beïnvloedde de 

diepgaande leerstofverwerking. Dat wil zeggen, studenten met een hoge mate 

van zelfvertrouwen, interesse in de studie en met een lage mate van faalangst, 

gaven aan dat ze gebruik maakten van diepgaande 

leerstofverwerkingsstrategieën zoals het kritisch lezen, structureren en context 

verbreden. De studenten die aangaven dat ze last hadden van faalangst in het 

eerste jaar, gaven aan minder gebruik te maken van diepgaande 

leerstofverwerking. De studenten met een hoge mate van faalangst in het 

tweede jaar gaven daarentegen aan dat ze de leerstof diepgaand verwerkten.  

2. De verwachtingen aan het eind van het eerste jaar, verwachtingen aan het eind 

van het tweede jaar en de waarden aan het eind van het tweede jaar 

beïnvloedden de gerealiseerde studielast. Studenten die vertrouwen hadden in 

zichzelf behaalden meer punten aan het einde van het eerste en aan het einde 

van het tweede jaar. Daarnaast behaalden de studenten die geïnteresseerd 

waren in hun studie ook een hoger aantal studiepunten in het tweede jaar. Er 

was geen significante relatie tussen de faalangst/testangst en het aantal 

behaalde studiepunten in het eerste of tweede jaar. 

3. De mate van diepgaande leerstofverwerking had een negatieve invloed op de 

gerealiseerde studielast. Studenten die aangaven dat ze kritisch lazen, 

structureerden, en context verbreedden, behaalden minder studiepunten aan 

het eind van het eerste en tweede jaar.  
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De analyse liet zien dat de studenten met een hoge mate van faalangst de leerstof 

minder diepgaand verwerkten in het eerste jaar. Daarentegen gaven deze studenten in 

het tweede jaar aan dat ze de leerstof meer diepgaand verwerkten. Studenten met een 

hoge mate van zelfvertrouwen en interesse in de studie gaven aan dat ze de leerstof 

diepgaand verwerkten in zowel het eerste als het tweede jaar. Daarnaast behaalden de 

studenten met een hoge mate van zelfvertrouwen in het eerste en tweede jaar en de 

studenten met een interesse voor de studie meer studiepunten in het tweede jaar. In 

tegenstelling tot onze verwachtingen had de mate van faalangst geen significante 

effecten op de gerealiseerde studielast. De analyses lieten zien dat,  alhoewel een 

hogere mate van zelfvertrouwen en interesse in de studie wel leidden tot het 

diepgaand verwerken van de leerstof, een diepgaande leerstofverwerking niet 

automatisch meer studiepunten tot gevolg had. Met andere woorden de indirecte 

relatie tussen motivatie en studievoortgang via de mate van diepgaand leerstof 

verwerken, werd in deze studie niet gevonden. 

 

Onderzoeksvraag 2 

Hoofdstuk 4 gaat over de relatie tussen achtergrondkenmerken, ervaren 

kwaliteit van de leeromgeving, motivatie, diepgaande leerstofverwerking en 

studievoortgang. De gegevens van twee cohorten eerstejaars studenten van de 

opleiding van de faculteit der Letteren zijn opgenomen in de analyses. Deze gegevens 

met betrekking tot de sekse, leeftijd en gemiddeld eindexamencijfer, motivatie, 

studieaanpak, ervaren leeromgeving en de gerealiseerde studielast na één jaar, zijn 

gedurende het eerste jaar verzameld. 

 We hebben een model gespecificeerd waarin de achtergrondkenmerken de 

ervaren kwaliteit van instructie en ervaren moeilijkheid beïnvloedde. Verder 

verwachtten we dat de ervaren kwaliteit van instructie een positief effect en de 

ervaren moeilijkheid een negatief effect had op de betrokkenheid van de student. We 

verwachtten dat de betrokkenheid, die te maken heeft met de mate van academische 

integratie, van invloed was op de studiemotivatie in termen van zelfvertrouwen. 

Tenslotte verwachtten we dat de studiemotivatie en diepgaande leerstofverwerking de 

gerealiseerde studielast aan het eind van het eerste jaar positief beïnvloeden. Deze 

hypothetische relaties zijn getoetst met een padmodel. De analyses lieten het volgende 

zien: 
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1. Sekse is gerelateerd aan de ervaren moeilijkheid en de betrokkenheid van de 

student. Vrouwelijke studenten gaven vaker dan mannelijke studenten aan dat 

ze de leerstof en de cursus gemakkelijk vonden. Leeftijd was van invloed op 

de ervaren kwaliteit van instructie. Oudere studenten gaven een positief 

oordeel over de kwaliteit van de docenten en de cursus. In tegenstelling tot de 

verwachting, had het gemiddeld eindexamencijfer geen invloed op de ervaren 

kwaliteit van instructie of op de ervaren moeilijkheid. Het gemiddeld 

eindexamencijfer had wel een significant verband met studievoortgang. 

2. Zoals verwacht beïnvloedde de ervaren kwaliteit van instructie en de ervaren 

moeilijkheid de betrokkenheid van de student. Studenten die tevreden waren 

met de docent en de cursus, en studenten die de cursus en de opdrachten 

uitvoerbaar vonden, studeerden regelmatig, deden de opdrachten wanneer ze 

daartoe gevraagd werden en waren bij een hoger percentage colleges 

aanwezig. De betrokkenheid van de student had een positieve invloed op de 

verwachtingen van de student. De studenten die naar colleges gingen, die 

regelmatig studeerden en de opdrachten maakten, waren de studenten die 

tegelijkertijd vertrouwen hadden in hun eigen kunnen. In tegenstelling tot de 

effecten van de ervaren leeromgeving op motivatie, lieten de analyses geen 

significante relatie zien tussen de ervaren kwaliteit van de instructie en de 

ervaren moeilijkheid aan de ene kant en de mate van diepgaande 

leerstofverwerking aan de andere kant.  

3. De analyse liet zien dat motivatie wel en diepgaande leerstofverwerking niet 

gerelateerd is aan de gerealiseerde studielast. Dat wil zeggen dat studenten met 

een hoge mate van zelfvertrouwen meer studielast realiseren dan studenten 

met een lage mate van zelfvertrouwen.  

Samenvattend lieten de analyses zien dat vrouwelijke studenten de opdrachten en 

de cursus uitvoerbaar vonden en dat oudere studenten tevreden waren met de kwaliteit 

van de instructie. Daarnaast beïnvloedden de kwaliteit van instructie en de 

moeilijkheid de betrokkenheid van de student. De betrokkenheid van de student 

beïnvloedde de motivatie van de student. 
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Onderzoeksvraag 3 

In hoofdstuk 5 is het Walberg’  onderwijsproductiviteitsmodel beschreven. Dit 

model, dat uit gaat van negen factoren die van invloed zijn op onderwijsproductiviteit, 

is gevalideerd op een deel van de steekproef, namelijk op de studenten van de 

opleiding van de faculteit der Wiskunde en Natuurwetenschappen. In de multilevel 

analyses zijn acht productiviteitsfactoren opgenomen, die in vier blokken aan het lege 

model zijn toegevoegd. Deze blokken zijn gebaseerd op het Reynolds en Walberg 

(1992) model, waarin voortgang gezien werd als een reeks van vier fasen, beginnende 

met de thuisomgeving, gevolgd door de kenmerken van de student, de sociaal 

psychologische omgeving en de kwaliteit en kwantiteit van instructie. In dit model 

werd er van uit gegaan dat de thuisomgeving het leerproces al ruim voor het secundair 

onderwijs beïnvloedde. De kenmerken van de student, het gemiddeld 

eindexamencijfer en motivatie beïnvloedden de studievoortgang rechtstreeks, maar 

ook indirect via de sociaal psychologische omgeving en de kwaliteit en kwantiteit van 

instructie. De multilevel analyses lieten het volgende zien: 

1. Het toevoegen van het eerste blok met variabelen over de thuisomgeving, 

resulteerde in een afname van de totale variantie. De individuele effecten 

waren echter niet significant. Het tweede blok variabelen bestaande uit de 

student variabelen leidde tot een verhoging in het percentage verklaarde 

variantie (van 10%). Zowel het gemiddeld eindexamencijfer als de motivatie 

waren significant gerelateerd aan studievoortgang. Het derde blok met 

variabelen, die te maken hebben met het sociaal-psychologisch klimaat, zoals 

het cursusklimaat en steun van de omgeving, leidde tot een percentage 

verklaarde variantie van 14%. Vooral het cursusklimaat leverde een 

significante bijdrage aan deze toename. Tenslotte leidde het toevoegen van het 

vierde blok met variabelen met betrekking tot de kwaliteit en kwantiteit van 

instructie, tot een percentage verklaarde variantie van 23%. Het model 

waaraan de longitudinale motivatie en bijbaan variabelen waren toegevoegd, 

verklaarde 28% van de gevonden variantie (op niveau 1).  

2. Welke van deze factoren zijn het belangrijkst voor het bevorderen van de 

studievoortgang? De analyse liet zien dat het gemiddeld eindexamencijfer van 

de student een belangrijke voorspeller van het cijfer is. Motivatie in termen 

van zelfvertrouwen, droeg daarnaast bij tot de variantie in de cijfers. Naast 
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deze twee aspecten, droegen ook de kwaliteit en kwantiteit van instructie bij 

aan de variantie in cijfers. De studielast, het aantal contact-uren, het 

cursusklimaat en de kwaliteit van de beoordeling waren significante 

indicatoren van studievoortgang. Met andere woorden, een hogere studielast, 

weinig contact-uren, een lage kwaliteit van toetsing waren gerelateerd aan 

hogere cijfers. 

Samenvattend blijkt uit deze studie dat de variabelen in het Walberg 

onderwijsproductiviteitsmodel te gebruiken zijn in een model om studievoortgang te 

verklaren. Vooral de variabelen gemiddeld eindexamencijfer en motivatie zijn van 

invloed op studievoortgang en  daarnaast zijn ook de studielast, het aantal contact-

uren, het cursusklimaat en de kwaliteit van de beoordeling van belang. 

 

Onderzoeksvraag 4 

Hoofdstuk 6 gaat in op de effecten van drie achtergrondkenmerken, het hoogst 

genoten opleidingsniveau van de ouders, een bijbaan, de studiemotivatie, de mate van 

diepgaand leerstof verwerken, de kwaliteit van instructie, de kwaliteit van beoordeling 

en het aantal actieve, passieve en zelfstudie uren, op studievoortgang. Twee cohorten 

studenten uit de faculteit der Letteren en de faculteit der Wiskunde en 

Natuurwetenschappen zijn opgenomen in de multilevel analyses. De analyses voor de 

vier groepen (twee cohorten x twee opleidingen) lieten zien dat: 

1. De percentages verklaarde variantie voor level 1, waarbij alle variabelen in het 

model zijn opgenomen, varieerde van 20% tot 36% per groep. Daarnaast 

varieerde de percentage verklaarde variantie voor level 2 van 27% tot 56%. 

Alhoewel een groot gedeelte van de variantie verklaard werd door kenmerken 

van de studenten, hadden verschillen tussen de cursussen of verschillen over 

de tijd ook een effect op de variantie in cijfer.  

2. De analyses lieten zien dat motivatie en diepgaande leerstofverwerking niet 

altijd een significant en consistent effect hadden over de opleidingen en 

cohorten. Motivatie had wel een effect voor twee van de vier groepen. Dat wil 

zeggen, een lage mate van zelfvertrouwen had een negatief effect op de cijfers. 

Verder lieten de analyses zien dat een bijbaan aan het begin van de studie een 

negatief effect had voor één van de groepen. Tenslotte bleek dat de mate van 

diepgaand leerstof verwerken een positief effect had voor één van de groepen.  
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3. De analyses lieten zien dat de cursusvariabelen een significant effect hadden 

op de variantie in cijfers. Zo had de ervaren kwaliteit van beoordeling een 

negatief effect op de cijfers voor drie van de vier groepen. Dat wil zeggen, een 

hoge kwaliteit van beoordeling (een lage score op de schaal), had een hoog 

cijfer tot gevolg. Naast de kwaliteit van de beoordeling, had het aantal actieve 

college uren een positief effect voor één groep, en in tegenstelling tot de 

verwachting, een negatief effect voor de andere groepen. Het aantal passieve 

college uren en het aantal zelfstudie uren had een positief effect voor de 

studenten van de opleiding der Letteren en een negatief effect voor de 

studenten in de faculteit der Wiskunde en Natuurwetenschappen. 

4. De analyses lieten zien dat, vergelijkbaar met analyses in de vorige studies, 

gemiddeld eindexamencijfer een positief effect had op de variantie in 

uitkomsten. De analyses lieten positieve en significante effecten zien voor 

beide cohorten en opleidingen. In tegenstelling tot de verwachtingen had sekse 

geen effect op de cijfers. Bovendien werd het verwachte effect van leeftijd 

alleen gevonden voor de studenten van de opleiding van de faculteit der 

Wiskunde en Natuurwetenschappen (cohort 2000). 

5. De derde onderzoeksvraag ging (exploratief) in op de verschillen tussen 

opleidingen en cohorten. De analyse liet zien dat, afgezien van de variabele 

gemiddeld eindexamencijfer, de student variabelen en de opleidings/cursus 

variabelen verschillende effecten hadden op de cijfers. Bijvoorbeeld de 

motivatie in termen van verwachtingen had een vergelijkbaar effect voor twee 

groepen en geen effect voor de andere twee. De effecten van het aantal 

passieve en zelfstudie uren verschilde tussen de twee opleidingen. 

Deze analyses laten zien dat, vergelijkbaar met de studies in de andere drie 

hoofdstukken, zowel het gemiddeld eindexamencijfer als de verwachting van de 

student belangrijke indicatoren van voortgang zijn. De huidige studie laat ook zien 

dat het aantal contact-uren, zij het actief of passief, het cijfer beïnvloedt. 

Daarnaast is de kwaliteit van de beoordeling belangrijk, in die zin dat een hogere 

kwaliteit van beoordeling gerelateerd is aan hogere cijfers. De studie laat tenslotte 

zien dat er mogelijk verschillen bestaan tussen opleidingen en cohorten, die van 

invloed kunnen zijn op de relatie tussen context, input, proces en output 

variabelen. 
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Effectiviteit van het hoger onderwijs: conclusies 

Het onderzoeksprobleem in deze dissertatie gaat over de factoren die de 

effectiviteit, in termen van uitkomsten van het hoger onderwijs, bepalen. Een aantal 

factoren zijn gespecificeerd, gebaseerd op vier aparte onderzoeksthema’s die 

gerelateerd zijn aan de interactie/integratie benadering, het 

onderwijsproductiviteitsmodel, motivatie en de studieaanpak, die mogelijk van 

invloed zouden kunnen zijn op studievoortgang. Deze verschillende factoren zijn in 

de vier verschillende studies onderzocht. Tabel 7.1 toont een overzicht van de vier 

studies, de theoretische achtergrond, de methodologie inclusief steekproefgrootte, 

variabelen en data analyse, en tenslotte toont de tabel de resultaten van de analyse. 

Wanneer we de verschillende studies vergelijken dan zien we dat ‘ability’ , in 

termen van gemiddeld cijfer in het secundair onderwijs, een consistente voorspeller is 

van studievoortgang (in het eerste en in het tweede jaar). Dit komt overeen met de 

studies van bijvoorbeeld van der Hulst en Jansen (2002), Lindblom-Ylänne, Lonka en 

Leskinen (1999), McKenzie & Schweitzer (2001), Pike en Saupe (2002). De relatie 

tussen gemiddeld eindexamencijfer en voortgang is voornamelijk direct. Daarnaast 

zien we ook een indirecte relatie via de betrokkenheid van de student (zie hst 4 in 

deze dissertatie).  

De analyses laten zien dat er een directe relatie bestaat tussen sekse en de 

gerealiseerde studielast voor de studenten van de opleiding in de faculteit der 

Letteren. Daarnaast laten de analyses een negatieve relatie tussen leeftijd en de 

gerealiseerde studielast voor de studenten van cohort 1999 en voor de studenten van 

cohort 2000 van de opleiding Wiskunde en Natuurwetenschappen zien. Vrouwelijke 

studenten en jongere studenten realiseren meer studielast dan mannelijke en jongere 

studenten. Deze bevindingen komen overeen met die van van der Hulst en Jansen 

(2002), Jansen (1996), de Jong, Roeleveld, Webbink en Verbeek (1997), Shah en 

Burke (1999).  

De relatie tussen sekse, leeftijd en studievoortgang zou ook indirect kunnen 

verlopen via andere variabelen, zoals het domein van de studie, de time-management 

van de studenten, de studiemotivatie en studieaanpak. Bijvoorbeeld Trueman en 

Hartley (1996) lieten zien dat vrouwelijke studenten beter in time-management waren 

dan mannelijke studenten. Prins (1997) gaf daarnaast aan dat vrouwelijke studenten 

meer intrinsiek gemotiveerd waren dan mannelijke studenten. Het huidige onderzoek 
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illustreert dat motivatie een rol zou kunnen spelen. Zo is sekse significant gerelateerd 

aan motivatie in termen van verwachtingen, waarden en affect. Vrouwelijke studenten 

geven vaker aan last van faalangst/testangst te hebben, hebben bovendien meer 

zelfvertrouwen en vinden de studie interessant. Tenslotte laat het huidige onderzoek 

zien, dat leeftijd positief gerelateerd is aan een diepgaande leerstofverwerking, dat wil 

zeggen dat oudere studenten eerder aan geven dat ze de leerstof op een diepgaande 

manier verwerken.  

Motivatie in termen van verwachting is een consistente voorspeller van 

studievoortgang zowel in termen van cijfers en gerealiseerde studielast. Dit komt 

overeen met andere bevindingen (bijvoorbeeld van McKenzie &  Schweitzer, 2001, 

Paulsen & Feldman, 1999). Overeenstemmend met andere studies, heeft een lage 

mate van zelfvertrouwen een negatief effect op cijfers (Eccles & Wigfield, 2002; 

Pintrich & de Groot, 1990; Wolters & Pintrich, 1998). In tegenstelling tot deze 

bevindingen, vinden we geen consistent effect (dat wil zeggen over de vier studies) 

van waarden, noch van emotie op studievoortgang. Deze effecten van motivatie op 

studievoortgang zouden beïnvloed kunnen zijn door de onderzochte opleidingen en 

studenten. Breen en Lindsay (2002) bijvoorbeeld suggereerden dat sommige types 

motivatie tot succes leiden in sommige disciplines en tot falen in de andere. Lattuca 

en Stark (1994) stelden dat dit te maken zou hebben met de contextuele kenmerken 

van de discipline. Zij stelden dat disciplines verschillen op vier factoren, namelijk de 

mate van curriculaire coherentie, dat bijvoorbeeld te maken heeft met het specificeren 

van duidelijke doelen, daarnaast gaat het om de nadruk op het integreren van 

verschillende groepen mensen (inclusief etnische minderheden), het verbinden van het 

leren aan andere disciplines, aan het studentenleven en aan de toekomst van de 

studenten en tenslotte de nadruk op een kritisch perspectief. De eerste factor komt 

meer voor in de harde (bèta) wetenschappen, terwijl de nadruk op een kritisch 

perspectief (de vierde factor) meer voorkomt in de soft (alfa) wetenschappen.  

We verwachtten dat de relatie tussen motivatie en voortgang, indirect zou 

verlopen via de mate van diepgaand leerstof verwerken (Covington, 2000; Eccles en 

Wigfield, 2002). De analyses laten zien dat motivatie in termen van verwachtingen, 

waarden en affect de mate van diepgaand leerstof verwerken beïnvloedt. Studenten 

met een hoge mate van zelfvertrouwen, interesse in de studie en een mindere mate 

van faal/testangst, maken meer gebruik van de diepgaande 

leerstofverwerkingsbenadering. Dit komt overeen met de resultaten van Vollmeyer en 
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Rheinberg (2000) en Pintrich en de Groot (1990). De mate van diepgaande 

leerstofverwerking is echter niet consistent gerelateerd aan studievoortgang. We zien 

bijvoorbeeld een negatieve relatie tussen diepgaande leerstofverwerking en 

studievoortgang aan het eind van het eerste en tweede jaar voor de vierde opleiding. 

Daarentegen vinden we een positieve relatie voor de studenten uit de faculteit der 

Wiskunde en Natuurwetenschappen. Dit is opmerkelijk, omdat voorafgaande studies 

wel relaties lieten zien tussen de leeromgeving, de studieaanpak en studievoortgang 

(Ramsden & Entwistle, 1981; Trigwell &  Prosser, 1991). Deze inconsistente relatie 

zou gerelateerd kunnen zijn aan de inhoud, context en eisen van de taak. Zo gaven 

Ramsden en Entwistle (1981) bijvoorbeeld aan dat studenten in verschillende 

opleidingen verschilden in hun studieaanpak en Eley (1992) vond dat individuele 

studenten een verschillende studieaanpak hadden in verschillende cursussen. 

De relatie tussen het aantal contacturen of zelfstudie uren en studievoortgang is 

niet duidelijk. Zo vinden we een positieve relatie tussen het aantal contacturen en de 

gerealiseerde studielast voor de studenten van de faculteit der Wiskunde en 

Natuurwetenschappen. In andere analyses resulteert een hoger aantal contacturen niet 

in een hogere uitkomst. De analyses laten zien dat een hoog aantal actieve uren en een 

lager aantal passieve uren niet automatisch resulteren in hogere uitkomsten. Zoals 

vermeld in hoofdstuk 1, wordt de relatie tussen het aantal contacturen en 

studievoortgang indirect beïnvloed door aspecten, zoals de leerstof die behandeld is 

tijdens de college uren en de tijd die studenten nodig hebben, dat weer afhangt van 

aspecten zoals de kwaliteit van instructie, de toepasselijkheid van instructie, de 

motivatie van de studenten en de werkelijke time-on-task (Slavin, 1995, Carroll, 

1963, Huitt, 1994).  

De hoeveelheid instructie in termen van ervaren studielast heeft een negatieve 

invloed op voortgang. Dit zou verklaard kunnen worden uit de studies van Ramsden 

en Entwistle (1981) en Ramsden (1991), waaruit bleek dat een hogere ervaren 

studielast gerelateerd was aan een meer oppervlakkige studiebenadering, welke een 

negatief effect zou hebben op studievoortgang.  

De huidige studie laat geen consistente effecten van de structuur en organisatie 

binnen de cursus zien. Toch heeft het docentgedrag, waaronder ook het structureren 

en organiseren van de colleges en de leerstof valt, wel een significant effect voor één 

opleiding. Dit laatste komt overeen met andere studies (bijvoorbeeld Entwistle & Tait, 

1990; Hativa & Birenbaum, 2000). De relatie tussen ervaren docentgedrag en 
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studievoortgang zou indirect kunnen verlopen via de betrokkenheid en de motivatie 

van de student. Zo laten de analyses in hoofdstuk vier bijvoorbeeld zien dat de 

ervaren kwaliteit van de docent positief gerelateerd is aan de betrokkenheid van de 

student en daarnaast is de betrokkenheid positief gerelateerd aan de verwachtingen 

van de student.  

Naast de ervaren kwaliteit van het doceergedrag, is de kwaliteit van beoordeling 

als significante indicator naar voren gekomen. Dat wil zeggen, wanneer studenten 

weten wat ze kunnen verwachten tijdens de tentamens, wanneer de tentamens een 

goede weerspiegeling zijn van de cursus en wanneer er voldoende tijd is voor het 

tentamen, is de studievoortgang hoger. Het lijkt belangrijk dat studenten weten wat ze 

kunnen verwachten van een cursus en wat er van ze verwacht wordt tijdens een cursus 

(Creemers, 1994; Entwistle &  Tait, 1990; Feldman, 1989, 1998; Finaly-Neumann, 

1994).  

In tegenstelling tot de kwaliteit van de beoordeling heeft de ervaren tempo van de 

docent geen significant effect op studievoortgang. Deze relatie verloopt misschien 

indirect via andere aspecten van de kwaliteit van instructie, zoals de structuur en 

organisatie van de cursus. Daarnaast zou deze relatie indirect kunnen verlopen via de 

werkelijke time-on-task en de motivatie. Dus zo zou het bijvoorbeeld kunnen zijn dat 

studenten, ondanks dat er een grote hoeveelheid leerstof is behandeld tijdens de 

colleges, misschien minder tijd aan de taken hebben besteed of misschien minder 

gemotiveerd waren om te studeren.  

 

Beperkingen van de studie    

Er zijn een aantal beperkingen aan deze studie te verbinden. De studie is 

uitgevoerd bij twee cohorten eerstejaars studenten van vier opleidingen in drie 

faculteiten van de Rijksuniversiteit Groningen. De resultaten van deze studie zouden 

kunnen verschillen voor studenten van andere opleidingen, faculteiten, universiteiten 

en van andere landen. Deze studie zou dan ook op grotere schaal gerepliceerd moeten 

worden met zowel eerstejaars als meerderejaars studenten.  

Daarnaast zouden, vanwege de manier van dataverzameling, de studenten die 

een vragenlijst hebben ingevuld een specifieke groep studenten kunnen zijn geweest. 

Het zouden bijvoorbeeld de meer gemotiveerde studenten kunnen zijn geweest, die de 

geschikte diepgaande leerstofverwerkingstrategieën gebruikten. Aan de andere kant 
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zouden het juist de studenten met minder toepasselijke leerstrategieën kunnen zijn 

geweest, die naar colleges komen voor het structuren en organiseren van de leerstof. 

Dit komt overeen met de studie van Entwistle en Tait (1990) die lieten zien dat 

studenten met een oppervlakte benadering de voorkeur gaven aan “voorgekauwde” 

informatie, terwijl studenten met een diepgaande leerstofverwerking de voorkeur 

gaven aan colleges die hen uitdaagden en stimuleerden. 

Naast deze aspecten heeft een andere beperking betrekking op het gebruik van 

zogenaamde “selfreport”  vragenlijsten. Ondanks het feit dat deze vragenlijsten 

gebruikt kunnen worden om motivatie en cognitieve verwerkingsstrategieën te meten 

(Pintrich & De Groot, 1990), zou deze studie herhaald moeten worden met andere 

methodes zoals hard-op-denk protocollen, dagboekmethodes, observaties of 

gestructureerde interviews. 

Tenslotte kunnen opmerkingen worden gemaakt ten aanzien van de 

instrumenten voor het meten van de studentenoordelen over het onderwijs. Er is een 

discussie gaande over de validiteit en de betrouwbaarheid om de kwaliteit van 

instructie te meten (zie bijvoorbeeld Shevlin, Banyard, Davies, & Griffiths, 2000). 

Hinton (1993) geeft bijvoorbeeld aan dat  studentoordelen slechte maten van 

onderwijseffectiviteit zijn, omdat er geen universeel geaccepteerd model is voor 

‘goed’  onderwijs, dat gebruikt kan worden voor de validatie van de constructen in de 

vragenlijst. McKeachie (1997) is niet tevreden met de nadruk op traditionele types 

onderwijs, zoals de colleges. Tenslotte is er een debat over de vraag of 

studentenoordelen beïnvloedt worden door de verwachte cijfers. Maar veel van het 

recentere werk laat zien dat cursusevaluaties valide maten van effectieve instructie 

zijn (Greenwald & Gillmore, 1997). Marsh en Bailey (1993)1 stelden dat wanneer 

studentenoordelen gemeten zijn door een goed geconstrueerd instrument, ze multi-

dimensioneel, betrouwbaar en stabiel, een functie van de docent eerder dan van de 

cursus, valide tegenover andere indicatoren van effectief doceergedrag en onaangetast 

door potentiële biases met betrekking tot deze studentenoordelen zijn. 

 

Implicaties voor theorie, praktijk en suggesties voor vervolgonderzoek 

 In deze studie zijn vier onderzoeksthema’s besproken om de factoren te 

bepalen die mogelijk voortgang zouden kunnen beïnvloeden. Dit lijkt een 

                                                
1 Ook J. A. Centra (persoonlijke communicatie, Will teachers receive higher student evaluations by 
giving higher grades and less coursework, October 2002), Mc Keachie, 1997. 
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veelbelovende benadering: het combineren van resultaten en inzichten van andere 

onderzoeksvelden om die factoren die studievoortgang rechtstreeks en indirect 

beïnvloeden te modelleren. De theorieën over integratie zijn gebaseerd op het idee dat 

de kwaliteit van interactie tussen de studenten en de opleiding de beslissing om te 

stoppen of om door te gaan te bepalen. De theorieën van de 

onderwijsproductiviteitsmodellen, het expectancy-value model van motivatie en het 

onderzoek naar de studieaanpak, voegen die perspectieven aan de integratie modellen 

toe die nodig zijn, namelijk over de processen en de leeractiviteiten die het onderwijs 

proces inkaderen.  

 Welke factoren beïnvloeden effectiviteit in termen van academische 

uitkomsten? De vier studies in deze dissertatie laten directe effecten zien van 

variabelen zoals het gemiddeld eindexamencijfer, motivatie, aantal contact uren, 

studielast en ervaren docentgedrag in de cursus. Daarnaast beïnvloed de ervaren 

kwaliteit van instructie voortgang via de betrokkenheid en motivatie van de student.  

 Er zijn een aantal belangrijke boodschappen voor docenten en hoger 

onderwijsontwerpers. De analyses laten zien dat het gemiddeld eindexamencijfer een 

belangrijke bijdrage levert aan de variantie in studievoortgang. Dit suggereert dat het 

belangrijk is om een realistische schatting van de eisen van de cursus te maken zodat 

de voorkennis en vaardigheden van de student aan deze eisen aangepast kunnen 

worden. Zo kunnen eventueel deficiëntie programma’s ingezet worden om de 

studenten van additionele kennis en vaardigheden te voorzien.  

De analyse laat verder zien dat motivatie in termen van verwachtingen een 

belangrijke bijdrage levert aan de studievoortgang. Dat wil zeggen, studenten met een 

hoge mate van zelfvertrouwen realiseren een hogere studielast en halen hogere cijfers. 

Deze uitkomst vormt een uitdaging voor de docenten en de opleiding: het bevorderen 

van het zelfvertrouwen van de studenten en het stimuleren tot regelmatige studie. 

Zowel opleidingen als docenten zouden de studiemotivatie kunnen beïnvloeden door 

middel van strategieën zoals het variëren van onderwijsmethoden, het stellen van 

haalbare doelen, het uitgaan van de sterke punten en interesses van de student, het 

minder benadrukken van cijfers, het benadrukken van mastery learning en het 

balanceren van de relatie tussen externe regulatie en zelfregulatie (Blumenfeld, 1992; 

De Corte, 2000; Tuckman, 1991). 
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In tegenstelling tot de verwachting laat de studie geen significante relatie tussen 

de diepgaande leerstofverwerking en studievoortgang zien. Het niet vinden van een 

relatie tussen de mate van diepgaande leerstofverwerking en studievoortgang is 

opmerkelijk, maar komt overeen met andere studies. Deze relatie wordt onder andere 

beïnvloed door de beoordelingsprocedures die de nadruk leggen op het “uit het hoofd 

leren”  in plaats van een meer diepgaande benadering. Dit komt overeen met een 

studie van Biggs (1996), waarin gesteld wordt dat als studenten op een diepgaande 

manier leerstof zouden moeten verwerken, ze hier ook op beoordeeld zouden moeten 

worden. Een boodschap voor docenten en onderwijsontwikkelaars hier is dat het 

belangrijk is om de doelen en kerncompetenties van het hoger onderwijs te verbinden 

aan datgene wat onderwezen wordt en datgene wat beoordeeld wordt (Biggs, 1996; 

Gijbels, Claes & Dochy, 2000; Tyler, 1949).2 Datgene wat beoordeeld wordt, bepaald 

immers wat studenten bestuderen, hoeveel uren ze aan het studeren besteden, hoeveel 

colleges ze volgen en de studieaanpak die ze hanteren.  

De kwaliteit van het doceergedrag/de docent heeft een belangrijke invloed op de 

studievoortgang. Dit resultaat duidt op het belang van de docent, die de colleges 

structureert, organiseert, enthousiast is en open staat voor vragen. Naast de kwaliteit 

van de docent of het doceergedrag, zijn de werklast en de kwaliteit van de 

beoordeling kandidaten voor verbetering. Zo blijkt uit de studies dat zowel de ervaren 

als de werkelijke werklast studievoortgang beïnvloeden. Jansen (1996) en Prins 

(1997) gaven al aan dat een zogenaamd bloksysteem, waarin één cursus per keer 

wordt geprogrammeerd (en waarin de werklast meer verspreid is over het jaar) tot 

betere resultaten leidt dan de traditionele programma’s. Verder stelde Szafran (2001) 

dat het belangrijk is om met een minder aantal punten en makkelijke cursussen te 

beginnen. Daarnaast is het belangrijk om de beoordeling aan de doelen van het 

onderwijs te koppelen. Ook door het creëren van optimale condities tijdens en voor de 

tentamens, zoals het plannen van voldoende tijd voor het tentamen en door het geven 

van mogelijkheden om te oefenen, bijvoorbeeld door oefententamens te verspreiden, 

kan de beoordeling worden verbeterd (zie ook Holleman, van Eijl, Pilot & 

Ramaekers, 1999). 

 Deze studie onderstreept het belang van een breder onderzoek, dat de relatie 

tussen context, input, proces, en uitkomst variabelen bestudeert. Dit onderzoek zou 

                                                
2 De relatie tussen deze drie aspecten wordt ook besproken in appendix H. 
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informatie over de effecten voor verschillende uitkomstmaten, zoals de gerealiseerde 

studielast, de cijfers, maar ook de ervaren cognitieve groei (Anaya, 1999) kunnen 

bevatten. Zoals vermeld in het eerste hoofdstuk, §1.3, is er meer informatie nodig 

over uitkomsten zoals de cognitieve en metacognitieve strategieën en de positieve 

houding en emoties van studenten tegenover hun studie. Daarnaast, zou de relatie 

tussen motivatie en voortgang gerelateerd kunnen zijn aan omgevingsfactoren, zoals 

de kenmerken van de opleiding, maar ook aan de inhoud, context en eisen van de 

taak. Het is daarom belangrijk om te kijken naar de relatie tussen de verklarende en de 

uitkomst variabelen voor verschillende groepen, zoals studenten van andere 

universiteiten, opleidingen of andere cursussen. Dit zou meer informatie kunnen 

verschaffen over hoe het studeergedrag en de kwaliteit en kwantiteit van instructie 

variëren over verschillende disciplines (Becher, 1994). Tenslotte is er 

vervolgonderzoek nodig naar de vraag of de effecten van de leeromgeving op de 

studieaanpak en studiemotivatie gelijk blijven over de tijd. Dit onderstreept het belang 

van een longitudinaal design om de effectiviteit van het hoger onderwijs te 

onderzoeken.  


