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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)  
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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.  
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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.  
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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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