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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 
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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 



Chapter 7 

 

148

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.  


