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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 



Chapter 2 30

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 



Data and methods 
 

41

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. 





 

 


