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An undergraduate medical student starts medical training by following 

three to four years of pre-clinical training at the university. After these 

years of structured education, the student has to apply and further develop 

his or her competences when he/she rotates through clinical clerkships. 

Learning in a clinical environment is not self-evident. Previous studies have 

revealed that undergraduate students experience particular difficulties with 

their learning environment during the transition from pre-clinical to clinical 

training.1-5 Other studies have shown that the quality of the clinical learning 

environment can be improved by supporting students’ active participation 

in a wide range of clerkship activities and providing them with adequate 

feedback.6 This dissertation will focus on these three important aspects of 

the clinical learning environment: the transition from pre-clinical to clinical 

training, student time allocation on clerkship activities and adequate 

feedback to students and faculty. 

 

 

LEARNING ENVIRONMENT 

 

Outside the field of medical education, studies of learning environments 

have been conducted in primary, secondary and tertiary education.7-9 

Relationships have been found between teaching characteristics and 

orientations towards learning and positive attitudes towards studying.10 In 

addition, relationships have been found between student perceptions of 

school and teachers, their levels of motivation and their approaches to 

learning.11 Fraser reported relationships between student perceptions of the 

psychosocial characteristics of their classrooms and their affective and 

cognitive learning outcomes.12,13 At university level, it was found that 

student perceptions of their learning environments were stronger 

predictors of learning outcomes than prior achievement at school.14 The 

learning environment has also been studied within medical education and 

its importance has been shown frequently.15 Genn emphasized the 

importance of the learning environment when reporting that students’ 

perceptions of their learning environment not only related to their 

educational satisfaction, but also to their achievements and success.16,17 
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Therefore, it is not surprising that organizations such as the Association for 

Medical Education in Europe, the American Association of Medical 

Colleges and the World Federation for Medical Education underline the 

relevance of the quality of the learning environment.17-19 

 

Clinical learning environment
 

Roff et al. developed questionnaires in order to analyse pre-clinical and 

clinical learning environments, which have frequently been used and 

adapted.20-23 Important components of the pre-clinical learning environment 

are student perceptions of teaching, teachers, atmosphere, academic self-

perceptions and social self-perceptions.20 The components distinguished in 

the clinical learning environment concerned student perceptions of role 

autonomy, teaching and social support.21 Only a few studies have been 

conducted in medical education on the influence of the learning 

environment on affective and cognitive learning outcomes. Students who 

were less satisfied with their supervision or feedback had an increased risk 

of burnout.24 Relationships between students’ perceptions of their learning 

environment and their approaches to learning were also identified.22 

Furthermore, comprehensive changes to the learning environment were 

related to the students’ performance scores25 and students who were more 

positive about their learning environment achieved better learning 

outcomes.22,26 Undergraduate students indicated that they particularly 

experienced difficulties with their clinical learning environment at the start 

of their clerkship training period.1-5 They reported difficulties in their new 

roles, in interacting with patients, in professional socialisation, in the high 

pressure of work and in dealing with feelings of inadequacy. How the 

difficulty of the transition from learning at university to learning in a 

working environment is related to the students’ learning outcomes is 

unknown. 

 

Differences in clinical learning environments can be explained through the 

characteristics of both departments and students.6 The first important factor 

for a positive clinical learning environment is a department which supports 

students to actively participate in clerkship activities. At the same time, 
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students themselves need to be proactive, take the initiative to enhance 

their own learning and be responsible for their own performance. It is as 

yet unknown how the students’ time allocation to different clerkship 

activities is related to the quality of the clinical learning environment. If the 

students’ active participation is related to a more positive perception of the 

clinical learning environment, student time allocations during clerkships 

can be used to improve the quality of the learning environment. The second 

and third department-related factors that stimulate positive learning 

environments are a good clerkship organization and a focus on student 

development. In this respect, several studies have emphasized the role of 

adequate supervision and feedback.27-31 Despite many suggestions having 

been made for the improvement of the instructiveness of feedback, 

empirical evidence to determine how instructive feedback can be provided 

is lacking. 

 

 

OUTLINE OF THE DISSERTATION 

 

The clinical learning environment is a multifaceted concept. In the present 

dissertation the focus will be on three main themes: the transition from a 

pre-clinical to a clinical learning environment, the time students spent on 

clerkship activities and adequate feedback. 

 

Transition from pre-clinical to clinical training 

The studies presented in chapters 2 and 3 will focus on the difficulties 

students experience during the transition from pre-clinical to clinical 

training. During pre-clinical training, the emphasis is on student learning in 

a structured learning environment, whereas patient care becomes most 

important in clinical training. This change of learning environment can 

cause feelings of stress and even uselessness. Chapter 2 describes a study of 

the influence of the perceived transition difficulties on student clinical 

learning outcomes and the degree to which these difficulties are influenced 

by students’ pre-clinical knowledge and skills. In Chapter 3 a dual learning 

programme intended to ease the transition from pre-clinical to clinical 
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training is presented. During this dual learning programme, just-in-time 

skills training and clerkships alternate, so students experience several mini-

transitions when they switch from a skills-training period to a clerkship 

period. This chapter will include a study of students’ satisfaction with their 

workload and skills levels and stress as they progress through the dual 

learning year. To determine whether dual learning improved the students’ 

transition, these results will be compared to those described in the previous 

chapter. 

 

Time spent on clerkship activities 

As students rotate through clerkships their learning can be best 

characterized as ‘learning by doing’. Students participate in and perform all 

kinds of activities in daily practice in the hospital. To date, the relationship 

between the time students spent on clerkship activities and their 

perceptions of their clinical learning environment is unknown. In Chapter 4 

a study of the relationships between the time students spent on eight 

different clerkship activities and their perceptions of their clinical learning 

environment will be described. This chapter will also include suggestions 

for the improvement of the clinical learning environment in undergraduate 

medical education. 

 

Instructive feedback 

Optimal learning in a clinical environment requires proper guidance. 

Supervision and feedback seem to be key factors in the effectiveness of 

clerkship rotations. It seems important that feedback is provided by a 

medical specialist, that the student’s behaviours and skills are directly 

observed by the supervisor, and that students actively participate in the 

learning situation. In Chapter 5 a study of the relationship between these 

three aspects – supervisor, observation and student initiative – and the 

instructiveness of feedback will be presented. This chapter will also include 

data on the influence of the students’ gender and experience levels on the 

instructiveness of feedback. Students’ clinical skills performance is usually 

assessed using checklists on which the examiners provide a performance-

related evaluation and written feedback to the students. These checklist 
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data would be perfect for providing students and faculty with feedback. 

Students could use the data to improve their performance and the faculty 

could use them for quality assurance purposes. Chapter 6 describes 

experiences with the use of a digital pen, a device that transmits an 

examiner’s handwritten notes to a database and to an electronic file which 

is immediately available to the student. This chapter will also include 

research on user satisfaction with the digital pen and the utility of the 

checklist data generated for quality assurance purposes. 

 

A general discussion will be presented in Chapter 7. The results of the 

studies described in the previous chapters will be discussed and 

methodological considerations, implications and recommendations for 

further research will be set out. A summary of this dissertation will be 

provided in English in Chapter 8 and in Dutch in Chapter 9. 
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ABSTRACT 

 

Context Many students experience a tough transition from pre-clinical to 

clinical training and previous studies suggest this may constrict students’ 

progress. However, clear empirical evidence of this is lacking. The aim of 

this study was to determine: whether the perceived difficulty of transition 

influences student performance during the first two weeks of clerkships; 

whether it influences students’ overall performance in their first clerkship, 

and the degree to which the difficulty of transition is influenced by 

students’ pre-clinical knowledge and skills levels. 

 

Methods Clerks (n = 83) from a university hospital and eight affiliated 

hospitals completed a questionnaire measuring the perceived difficulty of 

the transition period. Data collected included student scores on pre-clinical 

knowledge and skills, their performance during the second week of the first 

clerkship, and their overall performance in the first clerkship. Univariate 

and multivariate multiple regression analyses were used to analyse the 

data. 

 

Results The perceived difficulty of transition was neither predictive of 

student performance during the transition period (adjusted R2 = 11.8%, p = 

n.s.), nor of their overall clerkship performance (adjusted R2 = 8.6%, p = 

n.s.). Students’ pre-clinical knowledge and skills played a minor role in the 

perceived difficulty of the transition period. 

 

Conclusions The negative effect of the transition period on student 

progress suggested in the literature was not found in this study. A possible 

explanation for the limited influence of students’ knowledge and skills on 

performance during the transition period is that the workload in this period 

causes a cognitive overload, interfering with students’ abilities to apply 

their pre-clinical knowledge and skills. 
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INTRODUCTION 

 

Clinical training during clerkships is an essential stage in medical 

education. During this stage students have the opportunity to apply and, 

more importantly, to develop the necessary competences in an authentic 

clinical environment. Learning in this real-life context is a cognitive and 

social process, also called situated learning.1 The transition to the clinical 

training stage can be both exciting and worrying for students.2 Many 

students experience what is referred to as the ‘shock of practice’ when they 

enter the clinical training stage, as their role shifts from one of being taught 

to one of providing patient care.2-9 They report difficulties with their new 

roles and problems with dealing with death and suffering, the pressure of 

professional socialisation and workload, deficiencies in knowledge and 

feelings of inadequacy while carrying out simple practical procedures.3,4,6-9 

The literature suggests that transition problems stifle student progress and 

should therefore be reduced.7,9 However, empirical data are lacking. The 

question is, therefore, whether a stressful transition period hampers 

learning. 

 

Stress can be conducive as well as inhibitive to learning. A certain amount 

of stress is considered necessary for students to perform well as it can be a 

powerful motivator.4,10 Furthermore, learning to deal with stressful 

situations is regarded as an important learning experience preparatory to 

subsequent professional practice.4 If the level of stress becomes too high, it 

may become counterproductive. 

 

To explore the consequences of transition problems, we investigated 

whether student-perceived difficulties related to the transition period 

influenced: 

 

1 students’ performance during this period, and 

2 students’ overall performance during their first clerkship. 
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An important and interesting issue concerns which factors make the 

transition more difficult. Previous research has revealed that “the majority 

of the clerks perceived gaps in their knowledge and half of them did not 

have the knowledge readily available”.9 In addition, “43% had difficulty 

recognising symptoms and only a quarter felt confident about findings 

from history and physical examination”.9 Therefore, it seems reasonable to 

expect that increasing students’ knowledge and skills levels before the start 

of their clerkships will improve students’ preparedness for clinical practice.2 

However, there is little empirical evidence as to the degree to which 

transition difficulties are influenced by deficiencies in knowledge and skills. 

Consequently, we also investigated whether: 

 

3 students’ pre-clinical knowledge and skills levels influenced the 

perceived difficulty of the transition period. 

 

 

METHODS 

 

Context 

This study was carried out at the University of Groningen in the 

Netherlands. The undergraduate curriculum of the Faculty of Medical 

Sciences includes four years of problem-based learning (PBL) and patient-

centred learning, followed by two years of clinical training during clinical 

clerkships. During the first ten trimesters, each week starts with the 

introduction of a real patient. Students question the teacher and the patient 

about the patient’s problem. In tutorial groups, students study the case 

further, alongside three related patient problems on paper. Students also 

complete twice weekly communication training during the first six 

trimesters and clinical skills training during the subsequent four trimesters. 

At the end of the tenth trimester, students’ skills are assessed by an 

objective structured clinical examination (OSCE). In addition, the third 

trimester includes a two-week internship in a nursing department and the 

tenth trimester includes a two-week training period in general practice. 
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After the pre-clinical phase, further training takes place during six clerkship 

rotations either at the university hospital or in a non-academic affiliated 

hospital. The first clerkship rotation lasts 14 weeks and consists of eight 

weeks in internal medicine, two weeks in cardiology, two weeks in 

dermatology and two weeks in pulmonary diseases. 

 

Participants and procedure 

The study design was discussed with the heads of education at each 

hospital before their approval was sought. The research data were collected 

at the university hospital and the eight affiliated hospitals. All students (n = 

101) starting their first clerkship rotation between December 2005 and April 

2006 were asked to complete a questionnaire during their second clerkship 

week. At the top of the questionnaire students were informed of the nature 

of the research. Participation was voluntary and all clinical clerks 

participating in this study provided informed consent. The questionnaires 

were returned in sealed envelopes and confidentiality was guaranteed. The 

response rate was maximised by sending one reminder to non-respondents. 

To eliminate the effects of previous experience, students with foreign 

medical degrees or degrees in health sciences were excluded from the 

research group. The students and the head of education of each hospital 

received descriptive data concerning the scores at their own hospital site. 

 

Instruments 

 

Perceived difficulty of transition period 

To assess whether students experienced the course of their transition period 

as problematic, we adapted a questionnaire designed by Prince et al.9 This 

questionnaire was developed to explore students’ recent experiences as 

‘new’ clerks. The questionnaire consists of 77 statements scored on a 5-point 

Likert scale (1 = strongly disagree, 5 = strongly agree). Not all statements 

were suitable for measuring the difficulty of the transition period as 

experienced by individual students. The following procedure was applied 

to identify and exclude non-suitable statements. Nine medical education 

experts and researchers individually assessed the statements’ relevance for 
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measuring transition difficulty and discussed their findings jointly. 

Examples of statements removed from the original questionnaire are ‘A 

general introduction should be provided to all new clinical clerks’ and ‘I 

study primarily for tests and examinations’. Such items do not indicate the 

extent to which a student experiences the transition period as difficult. 

 

This resulted in a 53-statement questionnaire. An exploratory factor 

analysis with varimax rotation on the 53 statements revealed five scales. 

These scales were interpreted by the first author and two co-authors as: 

 

1 have enough knowledge; 

2 have enough [patient contact] skills; 

3 useful pre-clinical curriculum; 

4 appropriate workload, and 

5 smooth cognitive and emotional adaptation. 

 

The scale names are presented in Table 1 with an example item, the number 

of items and the reliability of the scale. The reliability of the whole 

questionnaire was 0.89. 

 

Pre-clinical knowledge and skills 

The mean score of the last two inter-university progress tests (PTs) that 

students sat before they started their clerkships (September, December 

2005) served as an indicator of students’ pre-clinical knowledge level. Four 

times a year, all medical students from four universities sit the same PT. 

Each PT consists of 200 true/false/don’t know items assessing knowledge 

at graduate level.11 The question mark option (zero points) is provided to 

discourage students from blind guessing and should be selected if they do 

not (yet) know the answer. Test results are based on the subtraction of the 

number of incorrect answers from the number of correct answers. 
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Students’ pre-clinical skills levels were determined using their OSCE scores 

achieved prior to the start of their clerkships. All students received a global 

grade per station. Final average scores were measured on a 10-point scale (1 

= very low, 10 = very high), with a pass mark of 5.50. 

 

 
Table 1 Perceived difficulty of transition, showing example items, number of items, 
reliabilities, mean scores and standard deviations for questionnaire scales (1 = strongly 
disagree, 5 = strongly agree) 
 
Scale Exemplary item No. 

items 
α Mean (SD) 

1 Have enough 
knowledge 

I was sufficiently prepared for 
the clerkships as regards 
theoretical knowledge 

13 0.80 3.29 (0.50) 

2 Have enough [patient 
contact] skills 

I felt well prepared for clinical 
skill performance 

13 0.83 3.73 (0.48) 

3 Useful pre-clinical 
curriculum 

The first years in medical 
school were relevant for 
clinical practice 

11 0.74 3.35 (0.48) 

4 Appropriate workload The workload of clinical 
clerks is heavy 

5 0.70 2.80 (0.69) 

5 Smooth cognitive and 
emotional adaptation 

The first few weeks as a 
clinical clerk were difficult for 
me 

11 0.76 3.62 (0.53) 

SD = standard deviation 

 

 

Clinical performance 

Clinical performance during the clerkships is regularly assessed by clinical 

teachers using a structured document. Students’ overall clinical 

performance, hereafter called ‘clerkship performance’, is the mathematical 

mean of seven clinical evaluations performed during the first clerkship. 

Clerkship performance is based on the students’ performance on six 

competences: history taking; physical examination; problem 

analysis/clinical judgement; communication skills; organisation and 

efficiency, and professionalism. The assessment score is expressed as a 
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global score on a 10-point scale (1 = very low, 10 = very high; pass mark = 

5.50). Clinical performance during the transition period, hereafter called 

‘transition performance’, was assessed in the second clerkship week. 

 

Statistical analysis 

We performed two separate univariate multiple regression analyses to 

investigate the influence of the perceived difficulty of transition on student 

performance. The dependent variable in the first univariate analysis was 

‘transition performance’; in the second analysis it was ‘clerkship 

performance’. In both analyses students’ pre-clinical knowledge and skills 

scores were entered at the first step (model A) and the perceived difficulty 

of transition at the second step (model B). The influence of perceived 

difficulty of transition was measured by entering the scale scores into the 

analyses, with the scale scores being the mean score of the scale items (after 

inversion of negative items). 

 

To investigate the influence of pre-clinical knowledge and skills levels on 

the perceived difficulty of transition, we performed a multivariate multiple 

regression analysis. In this analysis, the five scale scores representing the 

perceived difficulty of transition formed the dependent variables. The 

independent variables were pre-clinical knowledge and pre-clinical skills. 

 

 

RESULTS 

 

Descriptives 

The response rate in this study was 82% (n = 83). Of the respondents, 70% 

were women and 30% men, which is representative of the gender 

distribution of medical students at the university under study. No gender 

differences were found in the five scale scores measuring perceptions of 

difficulty of transition, nor in pre-clinical knowledge, pre-clinical skills, 

transition and clerkship performance scores. Students were relatively 

content with their knowledge level (scale 1), the [patient contact] skills they 

possessed (scale 2), the usefulness of the pre-clinical curriculum (scale 3), 
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and their cognitive and emotional adaptation to clinical training (scale 5), 

(means = 3.29 – 3.73, Table 1). Students experienced most difficulties with 

the workload (scale 4), (mean = 2.80). 

 

Influences on clinical performance 

Students’ pre-clinical knowledge and skills levels accounted for 8.6% of the 

variance in ‘transition performance’ and 18.1% in ‘clerkship performance’ 

(Tables 2 and 3, model A). Perceived difficulty of transition did not enhance 

the regression models: in other words, students who perceived the 

transition as more difficult performed as well as students who found it less 

difficult (Tables 2 and 3, model B). Pre-clinical knowledge and skills levels 

influenced overall clerkship performance significantly (β = 0.30, p < 0.05 

and β = 0.26, p < 0.05, respectively). Transition performance was not 

influenced by pre-clinical knowledge and skills. 

 

 
Table 2 Univariate step-wise multiple regression analysis. Dependent variable: transition 
performance 
 

Model A Model B  
B SE β B SE β 

Step 1 
Constant 
Pre-clinical knowledge 
Pre-clinical skills 

 
5.95 
0.02 
0.17 

 
0.87 
0.01 
0.11 

 
 

0.19 
0.21 

 
5.36 
0.02 
0.19 

 
1.07 
0.01 
0.11 

 
 

0.28 
0.24 

Step 2 
Have enough knowledge 
Have enough [patient contact] skills 
Useful pre-clinical curriculum 
Appropriate workload 
Smooth cognitive and emotional adaptation 

    
-0.35 
0.06 

-0.07 
0.11 
0.31 

 
0.20 
0.27 
0.25 
0.16 
0.21 

 
-0.30 
0.05 

-0.06 
0.10 
0.27 

F (R2) 2.270 (0.086) 1.573 (0.204) 
SE = standard error 
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Table 3 Univariate step-wise multiple regression analysis. Dependent variable: clerkship 
performance 
 

Model A Model B  
B SE β B SE β 

Step 1 
Constant 
Pre-clinical knowledge 
Pre-clinical skills 

 
6.05 
0.02 
0.15 

 
0.59 
0.01 
0.08 

 
 

0.31*
0.24 

 
5.62 
0.02 
0.17 

 
0.79 
0.01 
0.08 

 
 

0.30*
0.26*

Step 2 
Have enough knowledge 
Have enough [patient contact] skills 
Useful pre-clinical curriculum 
Appropriate workload 
Smooth cognitive and emotional adaptation 

    
-0.11 
-0.27 
0.15 
0.12 
0.24 

 
0.14 
0.20 
0.18 
0.11 
0.16 

 
-0.11 
-0.23 
0.14 
0.14 
0.25 

F (R2) 6.068† (0.181) 2.606* (0.267) 
* p < 0.05; † p < 0.01; SE = standard error 

 

 

Influences on perceived transition difficulty 

Students’ pre-clinical knowledge and skills levels barely influenced the 

perceived difficulty of transition (Table 4). Pre-clinical knowledge level 

only significantly influenced student satisfaction with the pre-clinical 

curriculum (p < 0.001). Pre-clinical skills level did not significantly influence 

the perceived difficulty of transition. 

 

 

DISCUSSION AND CONCLUSIONS 

 

Students’ pre-clinical knowledge level, pre-clinical skills level and 

perceived difficulty of the transition to clinical training did not influence 

students’ performance during the transition period. Students’ overall 

performance in their first clerkship was only influenced by their pre-clinical 

knowledge and skills levels and not by their perceived difficulty of 

transition. We conclude that neither the suggested negative effect of a 

difficult   transition  period   on  students’   overall   performance7,9  nor   the  
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Table 4 Multivariate multiple regression analysis of the influence of pre-clinical 

knowledge and pre-clinical skills on perceived difficulty of transition 

 

Scale 1 Scale 2 Scale 3 Scale 4 Scale 5 Predictor 

variables B SE B SE B SE B SE B SE 

Intercept 2.42‡ 0.57 3.10‡ 0.54 2.42‡ 0.49 2.09† 0.68 3.80‡ 0.61 

Pre-clinical 

knowledge 

0.01 0.01 0.01 0.01 0.03‡ 0.01 0.00 0.01 0.00 0.01 

Pre-clinical 

skills 

0.08 0.08 0.06 0.07 0.02 0.07 0.08 0.09 -0.02 0.08 

F (R2) 1.466 (0.044) 0.902 (0.028) 7.317‡ (0.189) 0.517 (0.016) 0.091 (0.003) 

Scale: 1 = have enough knowledge; 2 = have enough [patient contact] skills; 3 = 

useful pre-clinical curriculum; 4 = appropriate workload; 5 = smooth cognitive 

and emotional adaptation 
† p < 0.01; ‡ p < 0.001; SE = standard error 

 

 

previously indicated positive effect of stress as a motivator4,10 were 

supported by our data. 

 

A possible explanation for not finding an influence of the perceived 

difficulty of transition on transition performance is that clinical staff take 

into account the demanding nature of situated learning when grading 

students.1 As a result, the effects of transition problems on student 

performance would not be reflected in their grades. 

 

The results of this study show that the influence of students’ knowledge 

and skills levels on the perceived difficulty of transition is almost 

negligible. Pre-clinical knowledge exerted only a small influence on the 

perceived difficulty of transition and pre-clinical skills level exerted no 

influence at all. In other words, there is barely any relationship between test 

results at the pre-clinical phase and the degree to which students 

experience the transition period as difficult. Therefore, increasing students’ 

knowledge and skills levels before the start of their clerkships does not 
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appear to be effective in facilitating the transition. However, in the long 

run, levels of pre-clinical knowledge and skills do influence clinical 

performance positively if we consider their influence on overall 

performance of the first clerkship. It seems that after the initial shock of 

practice students were able to use their pre-clinical knowledge and skills in 

real-life learning. The positive influence of pre-clinical knowledge on 

students’ overall performance during their first clerkship is in line with 

findings of previous research.12 

 

In general, during the transition period, students are satisfied with their 

knowledge levels, the usefulness of the pre-clinical curriculum and their 

cognitive and emotional adaptation to clinical training. The fact that 

students are most secure with their [patient contact] skills can be explained 

by the skills training completed during pre-clinical years. This is in line 

with previous findings in a PBL curriculum.8 The results also show that 

although students’ pre-clinical knowledge and skills levels influenced their 

overall clerkship performance, they did not influence performance during 

the transition period. It seems that during the transition period students did 

not make use of their pre-clinical knowledge and skills. Moreover, students 

experience most difficulties during the transition period with the extent of 

their workload. This is in line with previous findings.9 

 

A possible explanation for the finding that pre-clinical knowledge and skills 

did not influence transition performance is that the extent of the workload 

leads to a cognitive overload.13,14 A cognitive overload may occur when too 

much information has to be processed. This can occur with any kind of 

information processing (i.e. cognitive or emotional). Possibly, students have 

difficulties coping with the increased input of novel information – both 

cognitive and emotional – during the transition period, which prevents 

them from using their previously stored information. Thus, students have 

too few cognitive resources to optimally retrieve information from long-

term memory, which may seriously hamper learning.14 To facilitate the use 

of previously stored information and improve the learning processes, the 

cognitive load during the transition period should be reduced. Therefore, 
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we would like to support Van Merriënboer and Sweller’s conclusion that 

there is a need to develop a new instructional model to optimise the 

cognitive load for real-life learning.14 

 

A possible way to facilitate the transition from pre-clinical training at the 

university to clinical training in a hospital and to optimise the cognitive 

load is to apply an instructional model in which pre-clinical and clinical 

training alternate. By having students travel back and forth between 

university and hospital, cognitive load may be lessened because new real-

life learning tasks are learnt in a safe environment in which the level of 

support is adjusted to the needs of the learner. In this model, personal 

learning needs are identified in a clinical context and when students return 

to the university, specific skills that satisfy these needs are practised in a 

safe environment. This model can be seen as an expansion of Kneebone et 

al.’s model for an interactive relationship between the simulated and 

clinical environments.15 Additionally, this model meets suggestions made 

by students for improving the transition to clinical training.9 This 

innovative model has been implemented in a recently developed 

curriculum at the University of Groningen in cooperation with the 

University Medical Center Groningen. 

 

The results of this study are important for several reasons. Firstly, we have 

empirically demonstrated that the perceived difficulty of the transition 

period on its own does not influence students’ clinical performance. 

Secondly, we have shown that merely enhancing students’ knowledge and 

skills levels will not ease the stress of the transition period. The satisfactory 

response rate from both the university hospital and affiliated hospitals 

strengthen the findings of this study. More importantly, the findings are 

based on a questionnaire, which was developed on the basis of a properly 

developed theoretical framework and which was found to be reliable.8,9 

However, as this was the first study in which this questionnaire was 

applied, future research on the reliability and validity of the questionnaire 

is desirable. 
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A possible weakness of this study is that the participants were all students 

from the same university. Although future research is needed to show 

whether our findings are applicable to medical schools with conventional 

curricula, the involvement of nine hospital sites in this study strengthens 

the generalisability of our findings. The fact that this study was based on 

only one institution was seen as being technically practical, as disturbing 

influences resulting from differing assessment standards were minimised 

and as it allowed as pure a measurement of the influence of pre-clinical 

knowledge and skills levels as possible. Given the implementation of the 

Bologna Process in Europe, this raises the question of whether our findings 

would also hold true for graduate-entry students. It is, for example, 

plausible that the difficulty of transition might be greater for graduate-entry 

students who have undertaken preparatory medical training at another 

faculty. We have reason to believe, however, that this risk is not very great. 

In many medical faculties, at least in the Netherlands, special programmes 

have been developed for graduate-entry students in order to eliminate 

deficiencies caused by differences in pre-clinical programmes. Previous 

research has shown that such graduate-entry programmes are very 

effective: a one-year transitional programme for students with degrees in 

areas related to medicine was effective in increasing their knowledge to at 

least the same level as that of regular students.16 

 

Another limitation of this study concerns the assessment of the students’ 

clinical performance. In general, clinical teachers give high marks to all 

students. This may lead to a restriction of range in performance scores. 

However, all students were found competent enough to start the clinical 

training period. Therefore, after three years of pre-clinical training we 

would not expect to find large performance differences between students. 

 

Future research should firstly focus on more in-depth analysis of the 

increased cognitive load during the pre-clinical – clinical transition period. 

It might also explore whether students from conventional and PBL 

curricula and graduate-entry students differ with respect to the degree to 

which they experience transition difficulties. Furthermore, it would also be 
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interesting to analyse why students experience different amounts of 

cognitive load in different settings and hospitals. 
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ABSTRACT 

 

Context Medical students experience the transition from pre-clinical to 

clinical training as stressful. To ease this transition we implemented a one-

year dual learning programme in which just-in-time skills training and 

clerkships alternated. Throughout this programme, we examined the 

students’ satisfaction with their workload and skills levels, and stress. We 

compared these data with a baseline measurement taken from a curriculum 

in which all skills training was provided in advance of clerkships. 

 

Methods During the fourth year, students completed four rotations in 

which five weeks of skills training and five-week clerkships alternated. We 

used a balanced cross-sectional design in which students (n = 476) 

completed questionnaires measuring their satisfaction with workload and 

skills levels, and stress (GHQ-12) during their second clerkship week. 

ANOVA was used for trend analysis and to determine differences with the 

baseline measurement. 

 

Results During the dual learning year, satisfaction with workload and 

skills levels increased significantly (F(1,471) = 9.408, p < 0.01; F(1,471) = 

94.202, p < 0.001). The students’ satisfaction with their workload was higher 

(F(5,553) = 7.599, p < 0.001) and with their skills levels was comparable to 

the baseline measurement. The students’ GHQ-12 scores revealed a 

negative linear trend at the p < 0.10 level (F(1,471) = 3.309, p < 0.10). 

 

Conclusions The students were more satisfied with the workload they 

experienced and the skills they possessed, and they felt less stressed 

throughout the dual learning year during which skills training and 

clerkships alternated. Compared to the baseline measurement and the 

results of earlier studies on transition difficulties, dual learning is a 

promising innovation to ease the transition. 
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INTRODUCTION 

 

The transition from pre-clinical to clinical training is a difficult period for 

medical students.1-4 During the transition, students experience high 

workload and feelings of stress.6-9 As a consequence, cognitive overload 

may be hampering student learning.10 In this study we examined whether a 

dual learning programme in which skills training and clerkships alternate 

improves students’ satisfaction with their workload and decreases their 

feelings of stress. We compared the data of the dual learning programme 

with a baseline measurement from a curriculum in which all skills training 

was offered in the years preceding the clerkships. Furthermore, we 

analysed if the rearrangement of skills training was not at the cost of 

students’ satisfaction with their skills levels. 

 

In medical education the start of clinical training is one of the main causes 

of student stress.1,2,6 During pre-clinical training the emphasis is on student 

learning, whereas in clinical training patient care becomes most important. 

Students experience difficulties with their new roles, the high work 

pressure, talking to psychiatric patients and with dealing with death and 

suffering.3-6 Recently it was found that students experienced most 

difficulties with their workload and the need for a new instructional model 

for clerkship learning was put forward.10 The main aim of such a model 

should be to ease the transition from pre-clinical to clinical training and in 

particular to improve the students’ satisfaction with their workload during 

the transition. 

 

Often, all skills training is scheduled in the years preceding the clerkships. 

The separation between skills training and clerkships could negatively 

influence the transition, because students learn skills without being able to 

practise them in a real clinical environment. As Goldstein and Ford state ‘it 

is not possible to understand performance without understanding the social 

situation in which it occurs’.11 Difficulties concerning the transition from 

learning in an educational environment to learning in a workplace 

environment are not unique to medical education. Comparable transition 



Chapter 3 
 

 

36 

problems were found in educational programmes for social work, 

physiotherapy and occupational therapy.13-15 It was suggested that to 

decrease the transition problems, dual learning in which students move 

back and forth between the educational and workplace environments 

should be implemented.15 

 

To facilitate the transition from pre-clinical to clinical training, we 

developed a dual learning programme in which training periods in an 

educational environment (skills training) and a workplace environment 

(clerkships) alternate. Student skills training is organized and structured in 

such a way as to suit the clinical context that the students are about to 

enter.16 During the skills training periods students learn new skills 

immediately before having to apply them in a real clinical setting. New 

skills are learnt, just-in-time, in a safe environment where the level of 

support is decreased gradually and students receive personal feedback 

when they actually need it. During the subsequent clerkship period, 

students apply the skills they acquired in the training period and gain the 

necessary experience in a clinical setting.15 After finishing a clerkship, 

students start the next skills training period. At the start of this training 

period, students reflect on their clerkship experiences and identify their 

personal learning needs. These learning needs are then further practised in 

a training environment and the students learn new skills to prepare them 

for their next clerkship. 

 

Throughout the dual learning year, just-in-time skills training and 

clerkships alternated, resulting in four skills training periods, each followed 

by a clerkship. The students thus experienced four mini-transitions from 

skills training periods to subsequent clerkships, instead of one major 

transition from pre-clinical training to clerkships. The aim of this 

instructional model for clerkship learning was to decrease the experienced 

problems with the workload during the transition. Consequently we 

hypothesized: 
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1 In a dual learning programme in which skills training and clinical 

clerkships alternate: students’ satisfaction with the workload increases 

throughout the mini-transitions and is higher than that of students 

whose transition occurs in a curriculum where all skills training is 

provided before the clerkships. 

 

Compared to a curriculum in which students received all their skills 

training before commencing their clerkships, the students in the dual 

learning programme had received only limited skills training when they 

started their first clerkships. However, after completion of the dual learning 

programme, students in the dual learning programme have received as 

much skills training as students in the baseline measurement. To analyse if 

the rearrangement of skills training was not at the cost of students’ 

satisfaction with their skills levels we tested the following hypothesis: 

 

2 In a dual learning programme in which skills training and clinical 

clerkships alternate students’ satisfaction with their skills levels 

increases throughout the mini-transitions and at the end of the year it is 

comparable to that of students whose transition occurs in a curriculum 

where all skills training is provided before the clerkships. 

 

When comparing the students’ levels of stress to the results of previous 

studies in medical education, our aim was to obtain an overall measure of 

student stress during the mini-transitions. Since this measure had not been 

included in the baseline measurement, statistical comparison to a previous 

curriculum was not possible. We expected that: 

 

3 In a dual learning programme in which skills training and clerkships 

alternate, student stress levels decrease throughout the mini-transitions 

and remain at an acceptable level. 
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METHODS 

 

Context 

The undergraduate curriculum of the University of Groningen in the 

Netherlands consists of six years of medical training. The first three years – 

the pre-clinical years – include competence-based and patient-centred 

education with limited skills training. Dual learning is implemented in the 

fourth year, in which skills training and clerkships alternate. This dual 

learning programme comprises four junior rotations (A – D). Each rotation 

lasts 11 weeks, starting with one week of training in general medical 

consultation skills, followed by four weeks of rotation-related skills training 

– both at the university skills training centre – and one week of exams. All 

junior rotations end with a five-week clerkship in a medical specialty 

related to the specific rotation (Table 1). Consequently, students experience 

a mini-transition at each rotation. To use the capacity of the university 

hospital efficiently, students start in either rotation A, B, C or D and pass 

through the junior rotations in random order. Therefore, some of the 

students experience their first mini-transition in rotation A and others in 

rotations B, C or D. The same applies to the second, third and fourth mini-

transitions. During the fifth year of study students rotate through senior 

clerkships at affiliated hospitals, and have more responsibilities than in the 

junior rotations. The curriculum ends with the sixth year, comprising a six-

month clinical training period and six months of scientific research training. 

 

 

 
Table 1 Four junior rotations and the corresponding medical specialties 
 
A B C D 
Rehabilitation 
Orthopaedics 
Rheumatology 
Neurology 
Psychiatry 
Ophthalmology 

Internal medicine 
Pulmonary 
Endocrinology 
Cardiology 
Dermatology 

Surgery 
Ear, nose and throat 

Obstetrics/ 
gynaecology 
Paediatrics 
Urology 
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The baseline measurement was taken from the previous six-year 

curriculum at the same university.10 In this curriculum clinical skills were 

learnt over ten trimesters of problem-based and patient-centred learning at 

the university. The third trimester included a two-week internship in a 

nursing department and the tenth trimester a two-week training period in a 

general practice. After this pre-clinical period, students took part in 

clerkships at the university hospital and affiliated hospitals. Consequently, 

the students who participated in the baseline measurement experienced 

one major transition.10 

 

Participants and procedure 

We used a balanced cross-sectional design in this study. This means that 

students who participated in the dual learning programme were 

distributed evenly across the four mini-transitions and participated only 

once in our study. The participants were students in their first (129), second 

(86), third (74) or fourth (100) mini-transitions in the dual learning 

programme, or students at the start of their senior clerkships in the fifth 

year (87). The participants who took part in the dual learning programme 

were distributed evenly across the junior rotations A (91), B (95), C (121) 

and D (82) (Table 2). The participants for the baseline measurement were 83 

students in the first clerkship of the former curriculum. All the participants 

were asked to complete questionnaires in the second week of their 

clerkships. Students were informed about the purpose of the study. 

Participation was voluntary and anonymity was guaranteed. 

 

 
Table 2 Number of respondents divided into mini-transitions and junior rotations 
 
Junior 
rotation 

1st junior 
rotation 

2nd junior 
rotation 

3rd junior 
rotation 

4th junior 
rotation 

Total 1st senior 
clerkship 

A 32 22 17 20 91  
B 35 13 18 29 95  
C 34 29 23 35 121  
D 28 22 16 16 82  
Total 129 86 74 100  87 
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Instruments 

 

Satisfaction with workload and skills level 

Students’ satisfaction with their workload and skills levels was measured 

by the scales ‘appropriate workload’ and ‘have enough [patient contact] 

skills’ from the transition questionnaire of Prince et al., modified by Van 

Hell et al.9,10 From both scales we omitted one item irrelevant for the dual 

learning year. Consequently, the new scales consisted of four workload 

satisfaction and 12 skills satisfaction items, which had to be scored on a 5-

point Likert scale. A scale score was obtained by calculating the mean of the 

items after the inversion of negatively worded items (1 = low satisfaction, 5 

= high satisfaction). In the baseline measurement, the original scales were 

found to be reliable with alphas of 0.70 and 0.83, respectively.10 

 

Stress 

To measure the students’ levels of stress, the Dutch version of the General 

Health Questionnaire with 12 items (GHQ-12) was used. The GHQ-12 was 

scored using the standard 0-0-1-1 method for each item, which allows a 

maximum score of 12.17,18 The threshold score indicating psychiatric 

morbidity (a so-called case) is dependent on the research population.17 To 

enable comparison with other medical education programmes, we 

considered a threshold score of ≥ 4 to represent a ‘case’. Student stress 

levels were not measured as part of the baseline measurement. 

 

Statistical analysis 

Reliability coefficients (Cronbach’s α) were determined for all three 

measurements. To check the validity of the measurements, Pearson 

correlations were performed to analyse the relationship between students’ 

satisfaction with their workload, satisfaction with their skills levels and 

stress. The mean scores and standard deviations were calculated for 

satisfaction with workload, satisfaction with skills level and GHQ-12 scores. 

This was done for the whole sample of participants and for the gender, 

mini-transition and junior rotation subgroups. In the same way, the 

percentage of students scoring above threshold in the GHQ-12 was 
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calculated. Chi-square tests were used to analyse differences in GHQ-12 

threshold percentages. ANOVAs were performed to analyse differences in 

satisfaction with workload, satisfaction with skills level and GHQ-12 scores, 

and to determine linear trends as the students progressed through the mini-

transitions. Finally, we analysed differences in satisfaction with workload 

and skills level between the scores per mini-transition and the baseline 

measurement by means of ANOVAs with post hoc Bonferroni. 

 

 

RESULTS 

 

Of the 549 students in the dual learning programme, 476 (87%) completed 

the questionnaires. Of these respondents, 74% were women, which is 

representative of the gender distribution of medical students at the 

university under study (3 respondents did not indicate their gender). The 

Cronbach’s α was 0.66 for satisfaction with workload, 0.78 for satisfaction 

with skills level and 0.80 for the GHQ-12. Significant correlations were 

found between satisfaction with workload and satisfaction with skills level 

(r = 0.297, p < 0.01), between satisfaction with workload and stress levels (r 

= -0.367, p < 0.01), and between satisfaction with skills level and stress 

levels (r = -0.266, p < 0.01). 

 

Satisfaction with workload  

Overall, the students were moderately satisfied with the workload they 

experienced (mean = 3.22, SD = 0.73). Women scored significantly lower on 

satisfaction with workload than men (t(471) = 2.239, p < 0.05). Mini-

transitions differed significantly with respect to satisfaction with workload 

(F(4,471) = 3.515, p < 0.01), and increased as students progressed through 

the mini-transitions (F(1,471) = 9.408, p < 0.01) (Table 3, Figure 1). 
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Table 3 Mean scores and standard deviations for satisfaction with workload, satisfaction 
with skills level (1 = low satisfaction, 5 = high satisfaction) and GHQ-12 score 
 
 1st junior 

rotation 
2nd junior 
rotation 

3rd junior 
rotation 

4th junior 
rotation 

1st senior 
clerkship 

F/χ2 

Satisfaction with 
workload  

Mean (SD) 

 
 
3.03 (0.66) 

 
 
3.26 (0.66) 

 
 
3.22 (0.81) 

 
 
3.31 (0.74) 

 
 
3.35 (0.76) 

 
 
3.515† 

Satisfaction with 
skills level  

Mean (SD) 

 
 
3.39 (0.40) 

 
 
3.60 (0.42) 

 
 
3.73 (0.42) 

 
 
3.88 (0.37) 

 
 
3.86 (0.38) 

 
 
28.701‡ 

GHQ-12 
Mean (SD) 
% cases 

 
2.25 (2.36) 
23.3 

 
1.73 (1.92) 
15.1 

 
2.47 (2.62) 
25.7 

 
1.96 (2.80) 
20.0 

 
1.45 (2.20) 
13.8 

 
2.471* 
5.757 

*  < 0.05; †  < 0.01; ‡  < 0.001; SD = standard deviation 

 
 
 
Figure 1 Mean scores for satisfaction with workload. Dual learning programme, divided 
into mini-transitions, and baseline measurement 
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The baseline measurement showed that students were not satisfied with the 

workload (mean = 2.80, SD = 0.69) during their transition. Compared to this 

measurement, students in the second, third and fourth mini-transition or at 

the start of the fifth year of the dual learning programme were significantly 

more satisfied with the workload they experienced (F(5,553) = 7.599, p < 

0.001). 

 

Satisfaction with skills level 

Students felt relatively satisfied with the skills they possessed (mean = 3.67, 

SD = 0.44). Women scored significantly lower on satisfaction with skills 

level than men (t(471) = 4.198, p < 0.001). Mini-transitions differed 

significantly with respect to mean scores on satisfaction with skills level 

(F(4,471) = 28.701, p < 0.001), and increased as students progressed through 

the mini-transitions (F(1,471) = 94.202, p < 0.001) (Table 3, Figure 2). 

 

 
Figure 2 Mean scores for satisfaction with skills level. Dual learning programme, divided 
into mini-transitions and baseline measurement 
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Students who participated in the baseline measurement were relatively 

content with the skills they possessed during the transition (mean = 3.73, 

SD = 0.48). Compared to the baseline measurement, students in the first 

junior rotation of the dual learning programme had significantly lower 

skills satisfaction scores (F(5,553) = 21.771, p < 0.001). Students in the 

second, third and fourth junior rotation or at the start of the first senior 

clerkship did not differ significantly from students who participated in the 

baseline measurement. 

 

Stress 

Overall, students had a mean GHQ-12 score of 1.98 (SD = 2.42) and 19.7% of 

all students scored above the GHQ-12 threshold. The women’s GHQ-12 

scores were significantly higher than the men’s (t(274.15) = -2.860, p < 0.01). 

Mini-transitions differed significantly with respect to the mean GHQ-12 

score (F(4,471) = 2.471, p < 0.05) and displayed a negative linear trend at the 

p < 0.10 level as the students progressed through the mini-transitions 

(F(1,471) = 3.309, p < 0.10) (Table 3, Figure 3). 

 
Figure 3 Mean score for GHQ-12. Dual learning programme divided into mini-
transitions 
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Differences between rotations 

Within the dual learning programme, students experienced their first, 

second, third or fourth mini-transition in different junior rotations. Junior 

rotations did not differ with respect to the students’ satisfaction with their 

skills levels (F(3,385) = 0.371, p = n.s.), GHQ-12 scores (F(3,385) = 1.097, p = 

n.s.) and GHQ-12 cases percentage (χ2 = 0.686, df = 3, p = n.s.). Students in 

junior rotation A were significantly more satisfied with the workload than 

students in rotations B and C (F(3,385) = 11.169, p < 0.001). 

 

 

DISCUSSION AND CONCLUSIONS 

 

In this study we investigated students’ satisfaction with their workload and 

skills levels and stress in a dual learning programme aimed at easing the 

transition from pre-clinical to clinical training. The results indicated that the 

students’ satisfaction with their workload and skills levels increased, and 

that their stress levels decreased proportionately as they progressed 

through the successive mini-transitions. Compared to the baseline 

measurement, the students’ satisfaction with their workload was found to 

be higher from the very start and over the whole dual learning year. 

Comparing our data to those of a previous study conducted at another 

university, the students who participated in the dual learning programme 

were more satisfied with their workload.9 Since the high workload students 

experience has previously been indicated as the major transition difficulty, 

this is an important finding.10 It seems that by alternating just-in-time skills 

training and clerkships, students become more satisfied with their 

workload. Furthermore, it may be the case that since students who 

participate in the dual learning programme are aware that they will return 

to the training environment after five weeks, they are better able to deal 

with workload difficulties. 

 

Skills training is often distributed across the pre-clinical years of medical 

training. In our dual learning programme skills training is largely 

concentrated in the fourth year of medical training. At the start of the first 
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clerkship, the students who participated in the baseline measurement had 

received much more skills training than students in the dual learning 

programme at the stage of their first mini-transition. Therefore, it not 

surprising that the latter experienced lower satisfaction with their skills 

levels. However, once these students were in their second mini-transition, 

they had made up the arrears. So the second hypothesis was largely 

confirmed. Future studies should examine whether the actual skills levels 

of students participating in the dual learning programme are comparable 

with those of students in other curricula. 

 

Previous studies have reported a great range in the stress levels medical 

students experience.3,18-23 Compared to other medical education 

programmes, the stress levels students experienced during the first mini-

transition of the dual learning programme correspond to the average 

percentage (15 – 35 percent) of students experiencing psychiatric 

distress.3,18,20-23 These levels are higher than in the general Dutch population, 

but lower than in a psychiatric patient population.17 The negative linear 

trend (p < 0.10) in student stress scores indicates that as the students 

progressed through the mini-transitions their stress levels decreased. By the 

time the students had started their first senior clerkship, their stress levels 

had decreased significantly, with only 13.8 percent of students scoring 

above threshold. At that point, the students’ stress levels were comparable 

with those of the general Dutch population.17 A benefit of our dual learning 

programme is that students’ stress levels decreased to a much lower level 

than those reported in earlier studies in medical education.3,18,20-23 

 

In the dual learning programme gender differences occurred for students’ 

satisfaction with their workload and skills levels and stress. Women 

experienced more stress than men, which is in line with the results of 

several previous studies.3,18-22 Furthermore, women scored significantly 

lower than men for satisfaction with workload and satisfaction with skills 

level. Since no gender differences occurred in the baseline measurement,10 it 

is possible that men benefit more from the dual learning programme than 

women. Further research should be performed to provide more insight into 
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the causes and effects of these gender differences in satisfaction with 

workload, satisfaction with skills level and stress levels. 

 

Since the students attended the four rotations in random order, we were 

able to examine the differences between rotations A, B, C and D, 

independently of whether it was the students’ first, second, third or fourth 

mini-transition. We only found differences between rotations with respect 

to the students’ satisfaction with their workload. To ease the transition, we 

would prefer students to start in a clerkship with a relatively low workload 

and increase the workload gradually. This would imply that all students 

should start their first clerkship in a medical speciality from rotation A, 

their second in a medical speciality from rotation D and continue their third 

and fourth clerkships in the medical specialities from rotations B or C. 

However, due to the large number of students enrolled in our medical 

programme it is logistically impossible to schedule this kind of clerkship 

sequence for all students. In stead we could adjust the content of the 

preparatory courses for rotations B and C and discuss workload issues 

during small group sessions. Future studies should examine (1) the 

differences in satisfaction with workload between the rotations, (2) whether 

specific medical specialities within the rotations are perceived to have high 

or relatively higher workload levels and (3) whether differences in 

satisfaction with workload are caused by the workload students experience 

or by their actual working hours and clerkship activities. 

 

The strength of this study is the use of a balanced cross-sectional design in 

which the participating students were distributed evenly across the four 

mini-transitions and rotations. This design prevented questionnaire fatigue 

among students, which might negatively influence the measurements. On 

the other hand, this choice implies that the gathered data are not purely 

longitudinal. In the dual learning programme, the same instrument to 

measure the students’ satisfaction with their workload and skills levels was 

used as in the baseline measurement. We were thus able to explore the dual 

learning programme and make a valid comparison with the former 

curriculum. Furthermore, the reliability of the scales used was acceptable 



Chapter 3 
 

 

48 

and computed correlations were all significant and in the expected 

direction. These arguments contribute to the reliability and validity of the 

presented findings. A possible limitation of this study is that students’ self-

reports were used to determine transition difficulties. The influence of dual 

learning on the students’ actual workload and skills levels remains 

unknown. However, student learning is influenced by their interpretation 

of the learning environment, rather than by the objective learning 

environment.25 Therefore, it is a rational choice to focus on transition 

difficulties as perceived by the students.  

 

Transition difficulties have already been identified by other researchers, but 

as far as we know, a curriculum change aimed at easing the transition was 

lacking. We implemented a dual learning programme to ease the transition 

from pre-clinical to clinical training. A comparison of the results of our 

study with those of a baseline measurement from a former curriculum, and 

earlier studies on transition difficulties in medical education, showed that 

dual learning in which skills training and clerkships alternate is a 

promising innovation to ease the transition. 
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ABSTRACT 

 

Context Students’ perceptions of their learning environment are of great 

importance to their learning process. In this study we assessed the time 

allocated by students to clerkship activities and the relationship between 

students’ allocations of time and their perceptions of the quality of their 

clinical learning environment. 

 

Methods Participants were 133 undergraduate students from eight 

hospitals taking part in four clerkship rotations. All students recorded the 

time they spent on eight clerkship activities over two weeks and completed 

the Postgraduate Hospital Educational Environment Measure (PHEEM). 

Partial correlation analyses were undertaken to examine the relationship 

between the amount of time students spent on each activity and their 

PHEEM scores. 

 

Results Students spent nearly eight hours a day on clerkship activities. 

Most time was spent on observing doctors (40%), followed by participating 

in consultations without direct supervision (12%). The time students spent 

on observing doctors (r = 0.206, p < 0.05) and in consultations without direct 

supervision (r = 0.211, p < 0.05) was significantly related to the students’ 

PHEEM scores. There was a significant relationship at the p < 0.10 level 

between the time spent on directly supervised activities and students’ 

PHEEM scores (r = 0.165, p < 0.10). 

 

Conclusions The results suggest that the time spent on activities involving 

direct patient contact is positively related to students’ perceptions of the 

quality of their learning environment. None of the activities were 

significantly negatively related to the students’ perceptions of their clinical 

learning environment. Future research should examine the optimal time 

allocations required to enhance the perceived quality of the clinical learning 

environment.
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INTRODUCTION 

 

The clinical phase is the cornerstone of medical training. After the 

structured pre-clinical years, medical students enter the less structured 

clinical phase, which aims to prepare them for their work as independent 

doctors. During the final clinical phase, student learning outcomes are 

influenced by interactions between student characteristics, the learning 

environment and learning activities.1,2 However, the relationship between 

clerkship students’ learning activities and their perceptions of the learning 

environment has not been examined. In the current study we analysed how 

the amounts of time students spent on eight different clerkship activities 

were related to the students’ perceptions of their clinical learning 

environment. 

 

The importance of the learning environment as a condition for learning has 

been widely acknowledged.3,4 Different authors have emphasized that it is 

the environment as interpreted by students which is related to their 

learning, rather than the objective or nominal environment.5 Numerous 

studies have shown significant associations between students’ perceptions 

of the learning environment and their levels of achievement, satisfaction 

and success.3,4 As a consequence, in medical education, questionnaires have 

been developed to assess students’ perceptions of the learning 

environment, and both pre-clinical and clinical learning environments have 

been analysed repeatedly.6-8 

 

Previous descriptive studies of student allocations of time during clerkships 

have proven to be a useful foundation for mapping student activities in the 

clerkship environment.9-15 Results have shown that students spend 

considerable time observing doctor-patient consultations and consulting 

patients under supervision and independently. Additionally, students have 

recorded time engaged in organized education, study, clinical meetings and 

unproductive time.9-15 A limitation of these studies was that students’ time 

records were gathered over relatively short periods, ranging from one day 

to one week. Because research has shown that student allocations of time 
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can vary substantially,16 the selection of such short periods may have 

compromised the reliability of these studies. The relationship between the 

students’ actual time allocation and their perceptions of the clinical learning 

environment remains to be discussed. 

 

To improve the clinical phase of medical education it would be helpful to 

know whether spending more time on specific activities is related to a more 

positive perception of the learning environment. The aim of the present 

study was to assess the time allocated by students to clerkship activities 

during two consecutive weeks and to determine the relationship between 

students’ allocations of time and their perceptions of the quality of the 

clinical learning environment. 

 

 

METHODS 

 

Context and participants 

This study was performed at the University of Groningen, the Netherlands. 

The medical curriculum at Groningen at the time of study comprised a six-

year, problem-based learning and patient-centred curriculum in which 

patient problems were the central issue. During years five and six, students 

completed six 14-week clerkship rotations at the University Medical Center 

Groningen or at one of seven affiliated hospitals. The first four rotations (A 

– D) were intramural, whereas the students were expected to act more 

independently outside the hospital setting during the final two rotations. 

Medical students’ clerkship training was organised centrally by the 

Institute for Medical Education, Faculty of Medicine, University of 

Groningen. The organization and structure of rotations, as well as 

assessment procedures, were identical for every student, independent of 

rotation and hospital. The heads of education of the participating hospitals 

meet on a monthly basis to deliberate on recent developments, innovations 

and difficulties. The hospitals involved in this study provided clerkship 

training to students of the University of Groningen only. The participants 

(n = 142) were students attending any of rotations A in internal medicine, B 
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in psychiatry and neurology, C in surgery and oncology or D in 

gynaecology and obstetrics, and paediatrics. Participation in this study was 

voluntary and anonymous and all participants provided informed consent. 

 

Procedure and measures 

We developed a paper-based diary on the basis of earlier research into 

clerkship-student time allocation.9-15 During weeks four and five of their 

rotations, students were asked to estimate the time in minutes they spent 

daily on different clerkship activities in the hospital. The following eight 

clerkship activities were selected for the purpose of the diary: 

 

1 structurally organized education, defined as structured education 

activities for medical students, such as lectures and workshops; 

2 study, referring to study tasks, such as reading in the library; 

3 self-directed consultations, relating to consultations carried out without 

direct observation by clinical staff; 

4 other self-directed activities, referring to other tasks executed 

independently without direct observation by clinical staff; 

5 directly supervised activities, defined as tasks supervised by clinical 

staff; 

6 observing doctors, referring to the observing of doctors, such as on the 

ward or in the outpatient clinic; 

7 clinical meetings, defined as meetings with clinical staff, and 

8 unproductive time, defined as seemingly wasted time, such as that 

caused by waiting or inefficient planning. 

 

Students evaluated the quality of the learning environment of their current 

rotation by completing the Postgraduate Hospital Educational Environment 

Measure (PHEEM)7 and returned their responses in sealed envelopes. The 

40 items on the PHEEM were scored on a 5-point Likert scale (1 = strongly 

disagree, 5 = strongly agree). In earlier research the PHEEM was validated 

by means of exploratory factor analysis and Mokken scale analysis.17 This 

study indicated the PHEEM to be a one-dimensional scale, rather than the 

three subscales originally suggested. The PHEEM score can be determined 
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by calculating the sum of the items after inverting the scores on the 

negatively formulated statements. Consequently, the PHEEM score ranged 

from a minimum score of 40 (poor quality) to a maximum score of 200 

(excellent quality). 

 

Statistical analysis 

Time allocation was calculated by summing the total time in minutes spent 

on each activity over the recorded two-week period. The corresponding 

standard deviation (SD) and percentages of total time for each activity were 

also determined. The mean PHEEM scores and SDs were determined and 

possible differences between hospitals or rotations, as well as gender 

differences, were analysed by means of a one-way ANOVA. In addition, the 

reliability (Cronbach’s α) of the PHEEM was calculated. 

 

Partial correlation analyses were performed to examine the relationship 

between the total time spent on each respective activity by students and 

their PHEEM scores, while controlling for the effects of the other seven time 

measures. This enabled unique relationships between one time measure 

and the students’ PHEEM scores to be determined while holding constant 

the effects of the other time measures. 

 

 

RESULTS 

 

In total, 133 (94%) students completed the diary and the PHEEM accurately. 

Of the respondents, 75% were female, which corresponded to the overall 

gender distribution among medical students in the faculty. Eighteen 

students (14%) were in rotation A, 52 (39%) in rotation B, 30 (23%) in 

rotation C and 32 (24%) in rotation D. One student did not indicate his or 

her rotation. The number of students per hospital varied between eight 

(6%) and 23 (17%). Table 1 shows the mean total time students spent on 

each clerkship activity over the two-week period and the corresponding 

SD. The mean time students spent on all activities was nearly eight hours 

(473 minutes) per day. By far the most time allocated on average by 
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students was spent on observing doctors (40%). Much less time was spent 

on self-directed consultations (12%) and directly supervised activities (6%). 

A total of 7% of the time was recorded as unproductive. The mean PHEEM 

score was 147.64 (SD = 18.17), which suggests that, on average, students 

perceived the quality of their learning environment in a positive light. The 

reliability of the PHEEM was 0.90 (Cronbach’s α). Using a one-way ANOVA, 

non-significant mean differences in PHEEM scores were found between 

hospitals, rotations and gender. 

 

 
Table 1 Mean time, standard deviations and percentage of total time spent 
in hospital for two weeks 
 
 Time, minutes (SD) % 
Structurally organized education 283 (26) 6 
Study 399 (32) 8 
Self-directed consultations 558 (47) 12 
Other self-directed activities 522 (51) 11 
Directly supervised activities 297 (18) 6 
Observing doctors 1872 (103) 40 
Clinical meetings 489 (39) 10 
Unproductive 314 (23) 7 
SD = standard deviation 

 

 

Results from the partial correlation analyses showed that the time students 

spent observing doctors (r = 0.206, p < 0.05) and on self-directed 

consultations (r = 0.211, p < 0.05) were both significantly related to the 

students’ PHEEM scores (Table 2). There was a significant relationship at 

the p < 0.10 level between the time spent on directly supervised activities 

and the students’ PHEEM scores (r = 0.165, p < 0.10). No significantly 

negative relationship was found between student allocations of time to 

clerkship activities and student perceptions of the quality of the clinical 

learning environment. 



Chapter 4 
 

 

58 

Table 2 Partial correlations between total time measure and score on 
Postgraduate Hospital Educational Environment Measure (PHEEM) 
score, controlling for other time measures 
 
 Partial correlations 

PHEEM score 
p-value 

Structurally organized education 0.080 0.373 
Study 0.134 0.135 
Self-directed consultations 0.211* 0.018 
Other self-directed activities 0.056 0.532 
Directly supervised activities 0.165 0.065 
Observing doctors 0.206* 0.020 
Clinical meetings -0.131 0.143 
Unproductive -0.045 0.618 
* p < 0.05 

 

 

DISCUSSION 

 

This study examined the time allocated by students to a variety of clerkship 

activities and the relationship between this allocation and student 

perceptions of the quality of their learning environments. Results showed 

that, of the nearly eight hours a day spent on clerkship activities recorded 

in this study, most time was spent observing doctors. Considerably less 

time was allocated to self-directed consultations, other self-directed 

activities and clinical meetings. A total of six percent of the time was spent 

on clerkship activities directly supervised by clinical staff. A positive 

relationship was found between the time students allocated to the activities 

of observing doctors, self-directed consultations and directly supervised 

activities, and their perceptions of the quality of their clinical learning 

environment. These results suggest that time spent on activities involving 

direct patient contact is positively related to the students’ perceptions of the 

quality of their learning environment. 
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The relationship between students’ time allocation and their perception of 

the clinical learning environment must be analysed with caution. It may be 

that spending considerable amounts of time on activities involving direct 

patient contact made students feel more positive about their learning 

environment. This would imply that, in order to create a positive learning 

environment, it is important to ensure that students spend considerable 

time on clerkship activities involving direct patient contact. An alternative 

interpretation would be that students’ initial positive perceptions of their 

learning environment made them choose to spend more time on activities 

with direct patient contact. Therefore, the presented correlations should not 

be interpreted as causal. Further research is needed to explore possible 

causality. 

 

Apart from eventual causality, the question arises as to whether students 

should only spend time on activities involving direct patient contact. We do 

not call for such a structuring of students’ clerkship activities. None of the 

activities were significantly negatively related to the students’ perceptions 

of their clinical learning environment. Although time spent on these 

activities showed no significant relationship to students’ perceptions of 

their learning environment, it may serve other useful functions. Structurally 

organized education, study time, clinical meetings and other self-directed 

activities are likely to be necessary to provide students with training in 

knowledge and skills which cannot be taught in the presence of a patient, 

but which facilitate their learning when engaged in direct patient contact. 

Furthermore, attending clinical meetings and performing routine work 

form a substantial part of a doctor’s working day, experience of which is 

likely to assist students in becoming fully involved in the daily practice of 

the clinical working environment. However, it seems important to ensure 

that every student spends considerable time on clerkship activities 

involving direct patient contact. 

 

Although time spent on directly supervised activities and students’ 

perceptions of their learning environment were positively correlated, it was 

remarkable that the correlation did not reach significance at the 0.05 level. 
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This finding was inconsistent with previous research, which suggested 

supervised interaction with patients had more educational value than other 

activities.12 The difference between findings may be explained by the 

quality of feedback given during directly supervised activities. It may be 

that the instructiveness of feedback related to the perceived quality of the 

learning environment more closely than the amount of time spent on 

supervised activities.18 However, further research might clarify this 

relationship. 

 

It has been widely acknowledged that students learn more by doing things 

themselves, rather than by observing others. Therefore, it was remarkable 

that the correlation between students’ PHEEM scores and time allocated to 

self-directed consultations did not exceed the correlation between students’ 

PHEEM scores and time allocated to observing doctors. However, 

undergraduate students with relatively little experience might benefit from 

doing things themselves as well as from observing others. The outcome 

which revealed that students spent considerable time observing doctors 

was consistent with previous research.10,12,14 So too was the finding that 

seven percent of time was spent unproductively.10,12,13 A previous Dutch 

study revealed a negative correlation between the time spent on non-

instructive activities and the perceived effectiveness of the rotation.13 The 

present study also revealed a negative relationship between time recorded 

as unproductive and students’ perceptions of their learning environment, 

although the small negative correlation was not significant. It may be that 

some students were comfortable with having some unorganised time and 

may have partly used these moments to process their clerkship experiences. 

Our finding that students spent an average total of eight hours a day 

engaged in clerkship activities in the hospital shows that they spent 

considerably less time on these than reported by students in studies 

performed outside the Netherlands.9,11,14 It is likely that this difference 

reflects the result of a Dutch political decision, taken several years ago, that 

resulted in strict regulations requiring hospital staff to work a maximum 

46-hour week. The reported eight hours a day fits in with this regulation 

and corresponds to our expectations. 
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Recently, between-hospital differences in learning environments have been 

reported.19 In our study no significant differences were found between 

hospitals, rotations and gender, although enough students participated in 

our study to determine differences in PHEEM scores.17 This may have 

resulted from the fact that the clerkship training of all students was 

centrally organized, the heads of education of all participating hospitals 

met on a regular basis, and all participating hospitals provided clerkship 

training to students from the same university. This regularisation may have 

resulted in the relative homogeny of the hospitals in terms of their clinical 

learning environments. Another possible explanation refers to the one-

dimensional scale structure of the PHEEM applied in this study. Use of the 

total PHEEM scores may have caused possible item-level differences to 

cancel one another out. The utility of instruments with a one-dimensional 

scale structure is limited when the outcomes are used ‘for managing 

environmental change’.20 However, the use of one score, which represented 

the quality of the clinical learning environment as a whole, was compatible 

with the aim of the present study. 

 

The multi-site and multidisciplinary design of this study, in which 

measurements were gathered from eight hospitals and in four clerkship 

rotations involving several disciplines, is likely to have substantially 

enhanced the generalisability of our findings. Participating students 

recorded their clerkship activities daily over an uninterrupted period of 

two weeks, which is longer than the periods employed in previous 

research.9-15 Because student allocations of time have been found to vary 

substantially,16 this longer period is likely to have provided more reliable 

outcomes. Nevertheless, the relatively high SDs found in this study confirm 

previous findings of high variability between students.16 A possible 

limitation of the study was the use of self-reports to determine the amount 

of time allocated to clerkship activities. Students may have misjudged these 

times. For instance, students may have overestimated the time spent on 

activities they perceived as being boring or tiresome, or underestimated the 

time they spent on activities in which they were fully absorbed. However, 
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that the activity measures occurred across an average of eight working 

hours a day is likely to have mitigated the effects of this limitation. 

 

Further research is needed to explore why the time spent on directly 

supervised activities showed only a marginal relationship with students’ 

perceptions of their clinical learning environment. Furthermore, provision 

of a more extensive diary to record the content of the activities may provide 

more specific information that might explain why the time that was 

recorded as unproductive did not show a significant negative relationship 

with the perceived quality of the learning environment. Finally, research is 

required to determine the generalisability of the present study’s findings to 

other university clerkship settings and to examine the optimal time 

allocation required to enhance the perceived quality of the clinical learning 

environment. 
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ABSTRACT 

 

Background Several authors assume that the supervisor’s role, observation 

of behaviour and students’ active participation are important factors in the 

instructiveness of feedback. 

 

Aim This study aims to provide empirical evidence for these expectations. 

 

Methods For two weeks, 142 clerks from eight hospitals recorded for each 

individual feedback event: who provided the feedback, whether the 

feedback was based on observation of behaviour, who initiated the 

feedback moment and the perceived instructiveness of the feedback. Data 

were analysed with multilevel techniques. 

 

Results The perceived instructiveness of feedback provided by specialists 

and residents did not differ significantly. However, both were perceived to 

be more instructive than feedback from nursing and paramedical staff 

(βspecialists = 0.862, p < 0.01; βresidents = 0.853, p < 0.01). Feedback on behaviour 

that had been directly observed was reported to be more instructive than 

feedback on behaviour that had not been observed (βobserved = 0.314, p < 

0.001). Feedback which stemmed from student initiative or a joint initiative 

was experienced to be more instructive than feedback which ensued from 

the supervisor’s initiative (βstudent = 0.441, p < 0.01; βjoint = 0.392, p < 0.01). 

 

Conclusions The expectations concerning the influence of observation and 

student initiative on the instructiveness of feedback were confirmed in this 

empirical study. Expected differences in instructiveness between feedback 

from specialists and residents were not confirmed. 
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INTRODUCTION 

 

There is no doubt about the suitability of the day-to-day clinical 

environment as a place for students to learn and develop their 

competences. However, optimal learning in this authentic medical setting 

obviously requires proper guidance. Clinical supervision plays a vital role 

in the medical setting and increases student performance levels.1-5 Feedback 

is an important aspect of supervision during clerkships.1,2,6,7 It can encourage 

students to change their behaviour and therefore enhance performance.7 

 

The literature suggests that different aspects of feedback enhance the 

learning outcomes: the role of the supervisor, observation of behaviour and 

active participation of the learner.1,6-8 These factors have been highlighted, 

but thus far little empirical evidence has been presented concerning their 

influence on the instructiveness of feedback. Therefore, we examined the 

influence of the supervisor, observation and student initiative on the 

perceived instructiveness of feedback. 

 

Supervisor 

During their clerkships, students associate with and receive feedback from 

several physicians and other health care professionals. From previous 

research we know that teaching behaviour affects student performance.9 

Stern et al. showed a small positive effect of the attending physicians’ 

teaching ability on student knowledge.10 This effect was not found for 

residents’ teaching ability.10 Based on this research, other authors stated that 

the quality of feedback can be inferred from the seniority of the person 

providing it.11,12 Because students are generally coached by junior doctors 

rather than academic clinical staff,11-15 serious doubts about the quality of 

feedback may be warranted.11,12 Since the contribution of nursing and 

paramedical staff to the clinical training of medical students is not fully 

documented,16 feedback provided by this group of health care professionals 

will be analysed as well. In accordance with the findings in the literature 

we hypothesized: 
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1 specialists’ feedback is perceived as most instructive, followed by 

feedback from residents. Feedback from nursing and paramedical staff is 

perceived as least instructive. 

 

Observation 

Feedback is interpreted as a positive or negative reinforcement, as a result 

of which performance improves.17 From an educational perspective, it is 

assumed that feedback is most instructive when the supervisor has 

observed the student’s behaviour.18 This means that feedback should be 

based on first hand observations of trainees’ performances.8 However, it is 

also known that, due to tight time constraints, faculty members fail to 

observe medical students.6 Consequently, feedback is often based on 

student information or other second or third hand data. Feedback on 

behaviour that has been observed is supposed to stimulate learning 

primarily, because the supervisor is able to provide focused information 

and can compare student performance to performance standards.1,7,8 To 

provide empirical evidence for these expectations we hypothesized: 

 

2 feedback based on observation of behaviour is perceived as more 

instructive than feedback not based on observation of behaviour. 

 

Student initiative 

Considering learning to be a constructive and self-directed process implies 

that the recipients of feedback play an important role in the learning 

process.19,20 It is important that students have some control over and input 

into the supervisory process.1,7 Consequently, they should actively 

participate in the feedback process.8 Taking the initiative to ask for feedback 

is one form of active learning. In this way, feedback connects to students’ 

learning needs and improves their internal motivation. Accordingly, 

feedback initiated by students is expected to be most instructive, which 

leads to the hypothesis: 

 

3 student initiative exerts a positive influence on the perceived 

instructiveness of feedback. 
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In summary, instructive feedback is essential for students’ clinical learning 

processes. The extent to which the supervisor, observation of behaviour 

and student initiative are actually responsible for variations in the 

perceived instructiveness of feedback is not fully known and will be 

analysed empirically in this study. 

 

 

METHODS 

 

Context and participants 

This study was conducted during the academic year 2005 – 2006 at the 

University of Groningen, the Netherlands. The six-year medical curriculum 

of the Faculty of Medical Sciences is problem-based and patient-centred, 

which means that the patient’s problem is the central issue of the curricular 

modules and their educational elements. During the last two years of the 

curriculum, students participate in clerkships at the university medical 

centre or in affiliated hospitals. One university hospital (University Medical 

Center Groningen) and seven affiliated hospitals were involved in this 

study. The clerkship period of the curriculum is divided into two sections: 

an intramural section (rotations A – D) with intensive supervision, and a 

section in which students act more independently (rotations E and F), 

outside the hospitals mentioned above. Participants (n = 142) in this study 

were students who attended rotation A, B, C, or D. Anonymity was 

guaranteed and all clerks provided informed consent. 

 

Procedure 

We developed a form on which students had to register all moments they 

received individual feedback on their behaviour. A pilot study (n = 17) was 

performed to try out and improve the form. Students received the form and 

an accompanying letter containing an explanation of the study. They were 

asked to fill in the form daily for a period of two weeks and to return it 

afterwards in a sealed envelope. Participating students received a EUR 15 

gift voucher. 
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Measures 

Students were asked to record all moments they received individual feedback 

on their behaviour, which was defined as comments/remarks concerning 

work or behaviour of an individual student. Furthermore, they were asked 

to register: a) who provided the feedback, b) whether the feedback was 

based on observation of behaviour and c) who initiated the feedback 

moment. The students were also asked to rate the perceived instructiveness 

of the feedback moment (5-point Likert scale: 0 = not instructive, 4 = very 

instructive). 

 

The variable ‘supervisor’ refers to the individual who provided the 

feedback. Three groups of potential supervisors were distinguished: 1) 

specialists, 2) residents and 3) nursing and paramedical staff. The variable 

‘observation’ indicates whether the feedback was: 1) based on direct 

observation of behaviour or 2) not based on observation of behaviour. The 

‘initiator’ refers to the person who initiated the feedback: 1) the student, 2) 

the supervisor or 3) a joint initiative of both student and supervisor. 

Because the instructiveness might be influenced by the student’s gender 

and level of experience (clerkship rotation),1 these variables were also 

assessed. 

 

Statistical analysis 

Each participating student reported several feedback moments. Therefore, 

the perceived instructiveness of each moment cannot be regarded as 

statistically independent.21 Accordingly, the dataset is hierarchically 

structured and consists of two levels; the level of ‘feedback moments’ (level 

1) which are nested inside ‘students’ (level 2). These data called for a 

multilevel analysis. The multilevel analysis is carried out by the following 

procedure. 

 

First, an empty model that includes the constant only (i.e. no explanatory 

variables) was estimated. Accordingly, we could disentangle variation in 

‘perceived instructiveness’ associated with feedback moments (level 1) and 

students (level 2). Second, a main effects model estimated all independent 
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variables simultaneously in order to estimate their joint effects on 

‘perceived instructiveness’. 

 

Finally, a third model estimated all main effects and their interactions. The 

interactions between the independent variables were added in a stepwise 

procedure. Only interaction terms that significantly improved the fit of the 

main effects model were retained. Whether a new model implied an 

improvement over the main effects model was determined on the basis of 

the difference in deviance. The deviance is a measure of discrepancy 

between model and data. A decline in discrepancy means that the model 

represents the data more accurately. Whether this difference is significant is 

tested by means of a chi-square test, with the number of degrees of freedom 

equal to the number of added parameters. The significance of the 

contribution of each independent variable was determined by dividing its 

coefficient by its standard error. The significance of the resulting value was 

determined with a t-test.21 The final model presented here only contains the 

significant effects. The data were analysed with the multilevel computer 

program MLwiN (version 2.01). 

 

 

RESULTS 

 

From the 142 participating students, 21 were excluded because they had 

filled their forms inaccurately or incompletely. The remaining 121 

respondents (85%) came from all eight hospitals; 78% of them were women, 

which is slightly more than the 69% population average. In total, 1065 

feedback moments were registered. This is an average of 4.4 individual 

feedback moments per student per week. The overall mean of ‘perceived 

instructiveness’ was 2.92 (SE = 0.87, scale 0-4). Students received most 

individual feedback moments from specialists (68.3%). Feedback was 

mostly based on behaviour that had not been observed (61.5%) and 22.3% 

of the feedback moments was initiated by the student. More descriptive 

figures are presented in Table 1. 
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Table 1 Feedback moments (number): percentage breakdown of responses 
 
  % 
 
Variables 

Total 
(1065) 

Men 
(251) 

Women 
(814) 

Supervisor 
Specialists 
Residents 
Nursing and paramedical staff 

 
68.3 
22.5 
9.1 

 
80.1 
17.9 
2.0 

 
64.6 
24.0 
11.4 

Observation 
Observed 
Not observed 

 
38.5 
61.5 

 
22.7 
77.3 

 
43.5 
56.5 

Initiator 
Student 
Supervisor 
Joint 

 
22.3 
26.5 
51.2 

 
16.7 
25.5 
57.8 

 
24.1 
26.8 
49.1 

 

 

The empty model revealed that 37.3% of the variance was at student level 

and the remaining 62.7% was associated with the level of feedback 

moments. The main effects model showed an improved fit compared to the 

empty model (χ2 = 56.459, df = 9, p < 0.001), (Table 2). 

 

Adding interactions improved the fit even more (χ2 = 17.490, df = 4, p < 0.01) 

and this model will be presented in more detail (Table 2). Feedback from 

specialists or residents was perceived as more instructive than feedback 

from nursing and paramedical staff (βspecialists = 0.862, p < 0.01; βresidents = 0.853, 

p < 0.01). No significant differences were found between specialists and 

residents (specialists as reference category, βresidents = -0.009, p = n.s.). 

 

Feedback on behaviour that had been directly observed was experienced as 

more instructive than feedback on behaviour that had not been observed 

(βobserved= 0.314, p < 0.001). Feedback resulting from student initiative or a 

joint initiative was experienced as more instructive than feedback initiated 

by the supervisor (βstudent = 0.441, p < 0.01; βjoint = 0.392, p < 0.01). No 

significant difference was found between student and joint initiative 

(student as reference category, βjoint = -0.049, p = n.s.). 
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In general, women evaluated the instructiveness of feedback significantly 

higher than men (βwomen = 0.938, p < 0.01). The interaction effects show that 

this difference was larger for feedback from nursing and paramedical staff 

than for feedback from specialists (βwomen*specialists = -0.673, p < 0.05) and 

residents (βwomen*resident = -0.767, p < 0.05). Furthermore, compared to the 

supervisor initiative the gender difference declines when feedback is based 

on a joint initiative (βwomen*joint = -0.338, p < 0.05) or student initiative 

(βwomen*student = -0.573, p < 0.001). 

 

Students participating in their first clerkship rotation experienced the 

feedback as being most instructive (βB = -0.310, p < 0.05; βC = -0.465, p < 0.01 

βD = -0.253, p = 0.061). No significant interactions were found between 

‘supervisor’, ‘observation’ and ‘initiator’. 

 

 

DISCUSSION AND CONCLUSIONS 

 

This study aimed to provide empirical evidence of the influence of the 

supervisor, observation of behaviour and student initiative on the 

perceived instructiveness of feedback. The findings suggest that feedback 

from specialists and residents did not differ significantly. However, both 

were perceived to be more instructive than feedback from nursing and 

paramedical staff. In addition, observation of behaviour was found to be 

important for the perceived instructiveness of feedback. Students reported 

feedback to be more instructive when it resulted from student initiative or a 

joint initiative than when it was initiated by the supervisor. The fact that no 

interactions were found between ‘supervisor’, ‘observation’ and ‘initiator’ 

indicates that each of these variables influences the perceived 

instructiveness of feedback independently. 
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Table 2 Multilevel analysis for perceived instructiveness of feedback moment 
 
 Empty model Main effects model 
 
 
   
Variables Coeff. (SE) Coeff. (SE) 
Intercept 2.852‡ (0.056) 2.723‡ (0.198) 
Supervisor (ref #: nursing and  
paramedical staff) 

Specialists  0.282† (0.105) 
Residents  0.182  (0.114) 

Observation (ref #: not observed) 
Observed  0.313‡ (0.057) 

Initiator (ref #: supervisor) 
Student  -0.001  (0.071) 
Joint  0.131*(0.063) 

Gender (ref #: men) 
Women  -0.026  (0.126) 

Clinical rotation (ref #: rotation A) 
B  -0.315*(0.155) 
C  -0.470† (0.170) 
D  -0.245  (0.166) 

Variance 
Between students 0.290  (0.048) 0.235  (0.041) 
Within students 0.487  (0.022) 0.472  (0.022) 

Deviance 2428.520 2372.061‡ 
* p < 0.05; † p < 0.01; ‡ p < 0.001; SE = standard error; # ref: reference group 

 

 

The results of our study only partly support expectations expressed in 

recent literature. Our findings indicate that feedback provided by 

specialists was not experienced as being significantly more instructive than 

feedback from residents. As a consequence, our first hypothesis was not 

fully confirmed. Therefore, concerns about the quality of feedback provided 

by residents could not be affirmed.11,12 A possible explanation is that even 

though specialists are expected to have the best overview of their subject 

matter, a resident is better able to relate to the students’ way of thinking. 
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Main effects and interactions model 
Main effects Interactions with supervisor, initiator and observation 
 Supervisor Observation Initiator 
 Specialists Residents Observed Student Joint 
Coeff. (SE) Coeff. (SE) Coeff. (SE) Coeff. (SE) Coeff. (SE) Coeff. (SE) 
1.909‡ (0.362)      
 
 
0.862† (0.347) - - - - - 
0.853† (0.350) - - - - - 

 
0.314‡ (0.057) - - - - - 

 
0.441† (0.155) - - - - - 
0.392† (0.139) - - - - - 

 
0.938† (0.366) -0.673*(0.363) -0.767*(0.369) - -0.573‡ (0.174) -0.338*(0.154)
 

-0.310*(0.153) - - - - - 
-0.465† (0.168) - - - - - 
-0.253  (0.164) - - - - - 
 
0.226 (0.039) 
0.466 (0.022) 
2354.571† 
 

 

 

Feedback provided by specialists or residents was experienced as more 

instructive than feedback from nursing and paramedical staff. Since patient 

care is inherently interprofessional, we think that it is important that 

students receive feedback from different professional groups working in 

the hospital, so our finding is undesirable. A possible explanation is given 

by Sachdeva who describes the importance of the perceived power and 

credibility of the person providing feedback.7 The difference between men 

and women concerning feedback from nursing and paramedical staff might 
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be caused by the fact that men deal differently with hierarchical structures 

in hospitals than women.22 

 

The second hypothesis concerning observation of students is confirmed by 

the data. In line with educational theories,8,17,18 feedback on behaviour that 

has been directly observed is experienced to be more instructive than 

feedback on behaviour that has not been observed. As explained in the 

introduction, the supervisor is better able to compare student behaviour 

with behavioural standards, which stimulates learning.1,7,8 In addition, 

students probably feel to be taken more seriously when the supervisor 

observes their behaviour. This in turn may positively influence their 

judgement of the instructiveness of feedback. Moreover, in cases of 

feedback on behaviour that has been directly observed, students can more 

easily verify whether they have understood the feedback correctly and ask 

additional questions. 

 

On the basis of the literature about self-directed learning and student 

control over the supervisory process, we hypothesized that student 

initiative would positively influence the perceived instructiveness of 

feedback.1,7,8,19,20 Our findings show that the variable ‘initiator’ indeed 

influences the perceived instructiveness of feedback. Feedback initiated by 

the student was not perceived as more instructive than feedback based on a 

joint initiative. However, feedback based on student initiative or a joint 

initiative was perceived as more instructive than feedback initiated by the 

supervisor. Women evaluated the instructiveness of feedback significantly 

higher than men. This difference is largest when feedback is initiated by the 

supervisor and declines when feedback is based on a joint initiative or is 

initiated by the student. 

 

Surprisingly, the descriptives indicate that women more frequently asked 

for feedback than men. Accordingly, we assume that women did not feel 

reluctant to ask for feedback. Keshet et al. found gender differences 

concerning student attempts to achieve influence in an environment in 

which they have a low status.23 Men were found to use ‘masculine’-type 
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strategies more frequently and ‘feminine’-type strategies less frequently 

than women. The women’s way of asking for feedback is probably not 

congruent with the hierarchical culture of hospitals. This mismatch could 

cause bad timing or divergent ways of asking feedback, which may result 

in reporting less instructive feedback. More research is needed to explain 

these results. Moreover, it is important to include gender differences in 

future research on feedback. 

 

A strength of this study is the relatively large and diverse group of 

students, which increases the generalisability of the findings. Students 

participated in different disciplines and in eight different hospitals, both 

university and affiliated. Studies till now have usually focused on the 

importance of feedback in general or on single characteristics of feedback; 

in this study, we analysed several characteristics of feedback at the same 

time. By analysing the data using a multilevel analysis, we took account of 

the hierarchical structure and dependency of the measurements. 

Furthermore, students recorded their feedback moments during two weeks 

which improves the reliability of our findings. 

 

A possible limitation of our study relates to the way the variable ‘perceived 

instructiveness’ is measured. In this study, instructiveness is based on 

students’ experiences. The perceived instructiveness may differ from the 

actual educational value. However, earlier studies have revealed that 

measurements on the so-called reaction level are very valuable.24 The actual 

number of men taking part in our study is rather small. However, the 

number is sufficient for a multilevel analysis. The number of feedback 

moments per student seems relatively low. Other studies also revealed a 

small amount of feedback.13-15 Furthermore, this finding can be explained by 

this study’s focus on moments students received individual feedback on their 

behaviour. Students were instructed not to report, for example, moments of 

deliberation between students and clinical staff when they did not receive 

feedback on their actual behaviour. 
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Our study provided empirical evidence that observation of student 

behaviour is indeed important for the instructiveness of clinical feedback. 

Accordingly, we advise to integrate observation of student behaviour into 

students’ learning processes during clerkships. However, the results of this 

study did not reveal differences in perceived instructiveness between 

feedback provided by specialists or residents. More involvement of 

specialists and residents could cover the need for the time-consuming 

observation of student behaviour. Future research is needed to examine 

why students experience feedback from nursing and paramedical staff as 

less instructive. Differences in perceived instructiveness might partly be 

caused by the content of the feedback. It is important to explore whether 

different professional health care workers provide feedback on different 

aspects of student behaviour, and whether this influences the perceived 

instructiveness of feedback. Furthermore, the influence of the supervisor’s 

gender on the perceived instructiveness of the feedback should be analysed 

to explain the gender differences we found in this study. It would 

particularly be interesting to analyse the interaction between student 

gender and the gender of the supervisors. 

 

The importance of student initiative seems to differ for men and women. 

Supervisors should be aware of this gender difference while providing 

feedback. Gender differences should be taken into account, not only in 

future studies but, moreover, while discussing self-directed learning and 

the students’ role in managing their supervisory process. 
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ABSTRACT 

 

Background Students’ clinical skills performance is usually assessed using 

checklists. Checklist data should be immediately available to students to 

offer them instant, detailed feedback and be stored in a database for quality 

assurance purposes. 

 

Aim To describe our experiences with the digital pen – a device that 

transmits an examiner’s handwritten notes to a database and an electronic 

file that is immediately available to students. Additionally, we analysed 

examiner satisfaction and explored the utility of generated checklist data 

for quality assurance purposes. 

 

Methods The digital pen was implemented in three stages, processing 1284 

checklists. On the basis of staff interviews and generated data, we described 

our experiences with the digital pen and the improvements implemented. 

Descriptive statistical analysis of examiner satisfaction (nine items) and the 

checklist data was performed. 

 

Results The first implementation stage revealed that 88% (476/544) of the 

checklists were correctly processed and after improvements, the second and 

third stages showed 100% correctly processed checklists (128 and 612, 

respectively). The examiners were satisfied with the digital pen, and the 

descriptives for item, examiner and case level were useful for quality 

assurance. 

 

Conclusion The digital pen is a practicable device for sending completed 

checklists to student mailboxes and for providing faculty with data for 

quality assurance purposes. 
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INTRODUCTION 

 

Clinical performance assessment has been widely applied in medical 

education, with most medical schools using some sort of checklist to assess 

student competence. Due to administrative and logistic difficulties, 

however, there is a risk of students not receiving copies of their completed 

checklists, and a separate risk that the possible applications of checklist 

data for quality assurance purposes remain unused. This article introduces 

the digital pen as a device for overcoming such administrative and logistic 

difficulties and for providing students and faculty with suitable feedback. 

 

The purpose of assessment in a clinical setting should be twofold – first, to 

judge students’ clinical competences on the basis of performance and 

second, to provide students with feedback on their performance from 

which they can learn.1,2 Assessment should be a learning exercise and ‘the 

providing of information is a key to achieve that’.3 Clinical performance is 

usually assessed using checklists on which the examiners provide a 

performance-related evaluation and written feedback to the students. Since 

detailed ratings and written feedback comments both increase student 

achievement, all performance results – the completed checklists – should be 

fed back to the students. However, because distributing the checklists is 

time-consuming, there is a risk that students will not receive their checklist 

data. Consequently, the possible educational impact of assessment on 

student learning may be reduced. 

 

Checklist data – detailed ratings and written feedback – can also be used to 

provide faculty with feedback for quality assurance purposes. Clinical 

performance assessments generally include a limited number of cases. 

Consequently, adequate sampling across cases and medical content is of 

great importance. To ensure valid assessments, the checklist content and 

the ratings for specific items should be evaluated on a regular basis and 

adjusted if necessary.3-5 In addition, if checklist data is analysed on a regular 

basis, examiners can be provided with feedback on their rating and 

feedback skills and be trained accordingly. Although all the information 
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required for quality assurance purposes is available on paper, digitizing the 

checklist data is very labour intensive. Consequently, faculty may not be 

using the available data fully to improve the content of cases, adjust 

checklists and provide examiners with feedback on their rating skills. 

 

In an attempt to overcome these administrative and logistic difficulties, the 

use of personal digital assistants (PDAs) was recently introduced.6,7 

Compared with paper and pencil checklists, the use of PDAs has resulted in 

an enormous reduction in the time required to produce assessment results. 

In addition, feedback to students is generated automatically. How digital 

checklist data can also provide faculty with useful information for quality 

assurance purposes remains to be discussed. Some important drawbacks 

can also be identified in the use of PDAs. Their small screen size requires a 

tree checklist design. Consequently, checklists need considerable revision, 

as a global view of the checklist will be limited, and all examiners will have 

to be trained thoroughly on the proper use of PDAs and the revised 

checklist design. 

 

New tools are desirable to overcome administrative and logistic difficulties 

and make full use of checklist data. We expected the digital pen to be a 

useful device for providing students with detailed feedback on their 

performance and faculty with data useful for quality assurance purposes. 

We aimed to describe our experiences with the digital pen, a device that 

transmits an examiner’s handwriting to a database and an electronic file 

that is immediately available to students. Additionally, we analysed 

examiner satisfaction and explored the utility of the generated checklist 

data for quality assurance purposes. 



Digital pen to facilitate feedback 
 

 

85 

METHODS 

 

Context 

The six-year medical curriculum at the University of Groningen in the 

Netherlands comprises three pre-clinical Bachelor’s years followed by three 

Master’s years. In the first Master’s year, student performance is regularly 

assessed using an objective structured clinical examination (OSCE). During 

the first Master’s year of the curriculum, approximately 450 students are 

tested on 15 OSCE cases. This means that 6750 checklists must be 

administered annually. At each OSCE station, one examiner rates the 

student’s performance on a checklist developed specifically for the case in 

question. The examiner indicates for each checklist item whether it was 

performed satisfactorily, unsatisfactorily or not performed and then 

provides a final score (pass/fail). Thus far, checklist data have not been 

structurally analysed for quality assurance purposes and the students have 

received their final scores rather than a copy of their completed checklists. 

Even though the students’ personal checklists are available on request, our 

experience shows that very few students take the trouble to examine their 

checklists. 

 

Digital pen 

In 2000 Anoto developed the digital pen (Anoto Group AB, Headquarter 

Lund, Sweden). This technology was developed further, for application in 

performance assessments, by the IT Support Team of the University 

Medical Center Groningen and the University of Groningen, in cooperation 

with DigiXS (DigiXS, Headquarter Groningen, the Netherlands). At the 

beginning of our study the technology we used consisted of three parts – a 

digital pen, a checklist printed on generic pattern paper and a mobile phone 

to transfer the data. Generic pattern paper is paper on which an almost 

invisible pattern of very small dots is printed. The digital pen looks and 

feels like a normal ballpoint and contains the usual ink cartridge. However, 

the pen also contains a small camera, a force sensor, an image 

microprocessor, memory, a battery and a Bluetooth transceiver. While 

writing, the camera automatically takes approximately 75 digital snapshots 
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per second of its exact position on the pattern paper. The data is then stored 

in the pen’s memory as a series of coordinates. Once the examiner has 

completed a checklist, the ‘send box’ is ticked on the checklist and the pen 

uses Bluetooth to transfer the data through a mobile phone to the server. By 

using the newly developed software it is possible to generate a database 

with detailed ratings and to export images of the students’ individual 

checklists (PDF format) to their mailboxes. Of course, the paper checklists 

also remain available. 

 

Procedure 

The digital pen was implemented in three stages. First, the original pen 

technology was tested during a full assessment week (five days). By 

interviewing project staff and analysing the data generated we detected 

several shortcomings and, consequently, the digital pen technology was 

adapted. The improved version of the digital pen technology was first 

implemented for only a short period – a single assessment day – (Stage 2) 

and then for a full assessment week (Stage 3). During this final stage, 

examiners were asked to respond to a nine-item questionnaire (5-point 

Likert scale, 1 = strongly disagree, 5 = strongly agree) concerning user 

satisfaction with the electronic pen and the examiners’ need for feedback on 

their rating skills. We calculated means and standard deviations for the 

questionnaire items. Furthermore, we analysed the checklist data generated 

and explored how this data could be used to improve the content of OSCE 

cases, adjust checklists and provide examiners with feedback on their rating 

skills. 

 

Before the start of each OSCE, examiners were instructed in the use of the 

digital pens. Since the checklist formats had not been changed but were 

only printed on pattern paper, a very short introduction and instruction (at 

most 15 minutes) was expected to be adequate. The examiners were 

instructed on both how to use the digital pens and pattern paper and how 

to send the completed checklist to the server. Afterwards, the OSCEs were 

taken and the examiners used the digital pens independently. 
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RESULTS 

 

During the first implementation stage (January 2007), 544 checklists were 

processed, of which 476 (88%) were converted correctly into spreadsheet 

format and PDF files were sent to the students’ own mailboxes. On the 

basis of interviews with project staff and an analysis of the generated 

spreadsheet data, two main shortcomings were detected in the digital pen 

technology. First, in order to link a particular student with his/her checklist 

data (ratings and written feedback), the examiner had to scan a barcode 

identifying specific examination characteristics (student name and number, 

examiner name, case, date, time and location). Due to scanning difficulties, 

however, the examiner’s ratings and written feedback were occasionally 

not linked to a specific examination. Second, difficulties were encountered 

in ticking the ‘send box’ and transmitting the checklist information to the 

server. We implemented two improvements to resolve these problems. 

First, we replaced generic pattern paper with unique pattern paper, which 

has a unique identification for the digital pen. By printing our checklists on 

unique pattern paper, the examiner’s ratings and supplementary feedback 

were linked automatically and combined with the corresponding 

examination characteristics printed at the top of each checklist. 

Consequently, the barcode to identify specific examination characteristics 

became redundant. Second, in order to transmit the checklist data from the 

digital pen to the server we used a USB port instead of the mobile phone. 

During regular breaks in the examination schedule, the examiner handed in 

the paper checklists and at the same time inserted the digital pen into a pen 

holder which transmitted the checklist information to the server in a couple 

of seconds. The digital pen was then immediately available for further use. 

 

During the second and third implementation stages (September 2008 and 

October 2008) the use of the improved device resulted in 100 percent of the 

checklist data being correctly processed (128 and 612 checklists, 

respectively). Eighteen examiners were involved in the third stage and 15 

(83%) of them completed the questionnaire concerning user satisfaction 

with the digital pen. The mean scores showed that they were satisfied with 
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the ease of use (mean = 4.80, SD = 0.56) and the instruction in the use of the 

digital pen (mean = 4.47, SD = 0.47) (Table 1). The examiners had moderate 

confidence in the functioning of the digital pen (mean = 3.93, SD = 1.16) and 

felt that using the digital pen did hardly influence student assessment 

(mean = 1.40, SD = 0.74 and mean = 1.93, SD = 1.39). Furthermore, the 

examiners felt confident about their judgements of students’ performance 

(mean = 4.20, SD = 0.56) and they wanted to know how their ratings related 

to those of other examiners (mean = 4.13, SD = 0.99). When asked whether 

feedback would influence their rating methods, the examiners expressed a 

neutral opinion (mean = 3.13, SD = 0.99). 

 
Table 1 Examiner satisfaction with the electronic pen and their need for feedback, mean 
scores and standard deviations (1 = strongly disagree, 5 = strongly agree) 
 
 Mean (SD) 
1 The digital pen is easy to use 4.80 (0.56) 
2 The instruction in the use of the digital pen was sufficient 4.47 (0.74) 
3 I have confidence in the functioning of the digital pen 3.93 (1.16) 
4 I make different judgements of student performance through 

using the pen 
1.40 (0.74) 

5 The use of the digital pen hampers the assessment of students 1.93 (1.39) 
6 Through the use of the digital pen I feel under Faculty supervision 1.73 (0.96) 
7 I feel confident about my judgement of student performance 4.20 (0.56) 
8 I would like to know how my ratings compare to those of other 

examiners 
4.13 (0.99) 

9 Personal feedback where my ratings are compared to those of 
other examiners would influence my rating methods 

3.13 (0.99) 

SD = standard deviation 

 

Figure 1, as an example, presents a small part of the database (anonymized) 

– checklist data generated from the ‘examination pregnant woman’ OSCE 

case. This example query provides useful quality assurance information. 

Ratings were frequently not provided for a number checklist items (Items 

12 and 13) and, in addition, the same items were rated as ‘unsatisfactorily’ 

or ‘not performed’ several times. On two of the checklists (Students 4 and 

15), which were completed by different examiners, a considerable number 

of ratings were missing (7 and 4, respectively). Five students were rated 
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‘unsatisfactorily ’ on one checklist item – three received a ‘pass’ for their 

final scores (Students 8, 9, 21), whereas the other two received a ‘fail’ 

(Students 4 and 11) for the case in question. 

 
Figure 1 Part of a generated spreadsheet (checklist data about the 
‘examination pregnant woman’) OSCE case – 23 checklists consisting 
of 13 items assessed by five examiners (A – E) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1 Satisfactorily/pass 3 Not performed 
2 Unsatisfactorily/fail  No score indicated 
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During the third implementation stage we analysed all the checklist data 

generated and found that only 42 (7%) of all checklists had a ‘fail’ as their 

final score. The cases ‘examination pregnant woman’ and ‘examination 

sensitivity, reflexes and motor system’ had the highest failure rates (9.5%). 

There were ten cases for which all students received a ‘pass’. In addition, 

differences between the examiners were found – some examiners gave all 

students a ‘pass’, whereas one examiner gave 13 percent of the students a 

‘fail’. 

 

 

DISCUSSION AND CONCLUSIONS 

 

The results of our study indicate that the combination of the digital pen and 

checklists printed on unique pattern paper is a practicable device for 

transmitting written checklist data. By means of this device the written 

information was stored in a database and the completed checklists were 

sent to the students’ mailboxes. 

 

Providing students with feedback on their clinical skills performance is 

necessary to enhance student learning (assessment as a learning tool). 

Recently, an extensive review and a model for feedback by Hattie and 

Timperley showed that informative feedback which focuses on specific 

goals is a key tool for enhancing student achievement.8 Since performance 

assessment checklists contain similar informative and goal-oriented data, 

they are very suitable for providing students with proper feedback. 

Obviously, we consider the automatic provision of instant, detailed 

feedback to students using the digital pen technology a considerable 

improvement for clinical performance assessments. In addition to solving 

administrative and logistic difficulties, the digital pen technology also 

offers various possibilities for improving feedback to students. Future 

research should examine student experience with the automatic email 

provision of their personal checklist data, how students use their checklist 

data and what kind of feedback is appropriate for stimulating the students 

to improve their clinical performance. Furthermore, we should investigate 
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the examiners’ ratings (quantitative) and written feedback (qualitative) and 

analyse the relationship with student performance. This information can be 

used to determine what kind of feedback influences student learning and, 

subsequently, to train the examiners in order to improve their rating and 

feedback skills. 

 

Previous studies have described the possibilities of utilizing assessment 

data to inform test developers and monitor the quality of training 

programmes and assessment.3,9 By means of the digital pen technology, we 

were able to transmit handwritten checklist data to a database. The 

descriptive analyses performed in this study have already provided useful 

information for improving the content of OSCE cases, adjusting checklists 

and providing examiners with feedback on their rating skills. The 

information we found concerning the checklist items for which a high 

proportion of students were rated as unsatisfactorily and those items that 

were frequently not rated by the examiners, could indicate unreasonably 

difficult or unrealistic demands on students, unclear rating criteria or 

insufficient training opportunities for students. We also found differences 

in the final scores of students who were rated unsatisfactorily on one item. 

These data can be used to determine which checklist items are most 

important for passing an examination. Additionally, the examination 

requirements and rating criteria can be discussed with the examiners and, if 

necessary, they can be clarified or adjusted. Furthermore, these data can be 

employed to improve training opportunities for future students where 

necessary. The differences between cases and examiners can be used to 

further analyse case content and inter-rater reliability. 

 

At present, the digital checklist data are being used to achieve further 

improvements in clinical performance assessment and the University 

Medical Center Groningen is developing new software for determining 

whether the checklists meet predetermined rules. Examples of such rules 

are that the checklist does not contain too many uncompleted items, that a 

final score is provided and the checklist does not contain items that are 

rated as both satisfactorily and unsatisfactorily. The software divides these 



Chapter 6 
 

 

92 

checklists into two groups – ‘ready to send’ and ‘fall short’. The ‘ready to 

send’ checklists meet all predetermined rules and, consequently, are ready 

to send to the students’ mailboxes. Checklists that do not meet the 

predetermined rules are placed in the ‘fall short’ category and need to be 

completed before they are sent to the students’ mailboxes. The advantages 

of this software are numerous. First, the information obtained stimulated 

the checklists developers to reconsider the criteria that have to be met. This 

resulted in improvements to checklist content and design, and uniformity 

in criteria. Second, the checklists the students receive in their mailboxes 

always meet specified criteria and therefore have a minimum level of 

feedback quality. Third, examiners who are accountable for their ratings are 

known to provide more accurate performance ratings.10 Because examiners 

are aware of the requirement to justify their ratings they are more 

motivated to take steps to better prepare themselves for making a rating. 

 

Another improvement that will be developed during this project is 

providing examiners with continuous feedback. Although providing 

feedback to examiners is expected to improve their rating and feedback 

skills,11 continuous feedback on their performance is usually lacking. The 

checklist data can readily be used to provide examiners with personal 

feedback. For example, data can be presented to the examiners showing 

their own ratings compared to those of other examiners. Accordingly, the 

examiners will become aware of personal rating bias, such as structurally 

high or low ratings or low variation in ratings. Since through the use of the 

digital pen all checklist data will be available digitally, these data can be 

used for future quality assurance processes and to structurally improve 

skills performance assessments. 
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The learning environment as perceived by the student has already been 

shown to be an important factor which influences student learning 

processes.1,2 Three main themes concerning the clinical learning 

environment were addressed in this dissertation. First, the transition 

difficulties students experience when switching from pre-clinical to clinical 

training were analysed and the consequences of a newly developed dual 

learning programme were determined. Second, the time students spend on 

clerkship activities and the relationship between student time allocations 

and their perceptions of the quality of their clinical learning environment 

were analysed. Third, the influence of several feedback characteristics was 

established and the use of the digital pen in providing students and faculty 

with suitable feedback was explored. 

 

In this chapter conclusions from the detailed research questions and 

hypotheses are reconsidered for each theme. In the part on student time 

allocations to clerkship activities some new data will be presented that 

could not be incorporated into one of the previous chapters but which 

nonetheless fit the general theme of this dissertation. Furthermore, 

methodological considerations, the implications of our findings and 

recommendations for further research will be provided. 

 

 

TRANSITION FROM PRE-CLINICAL TO CLINICAL TRAINING 

 

In Chapter 2 a baseline measurement was described with respect to the 

perceived difficulty of the transition from pre-clinical to clinical training. 

This study was performed on the former curriculum, where all skills 

training was provided in the years preceding the clerkships. The aims of 

this study were to investigate the influence of the students’ preclinical 

knowledge and skills levels on the perceived difficulty of the transition 

period and to explore the influence of transition difficulties on student 

clerkship performance. In Chapter 3 a comparable study was described, 

which was performed on the new curriculum. This curriculum included an 

innovative dual learning programme which aimed to ease the transition 
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from pre-clinical to clinical training. This study focussed on the students’ 

satisfaction with their workload because this was the main transition 

difficulty students reported in the baseline measurement. Since skills 

training was rearranged in the new curriculum, the students’ satisfaction 

with their skills levels was also examined. Furthermore, the students’ 

overall stress levels were measured. Throughout the dual learning year, 

skills training and clerkships alternated, resulting in four skills training 

periods, each followed by a clerkship. We expected that providing skills 

training immediately before the students applied these skills to a clerkship 

would ease the transition. Consequently, we hypothesized that as students 

progressed through the dual learning programme their satisfaction with 

their workload and skills levels would increase and their stress would 

decrease. Furthermore, in this study the measures in the dual learning year 

were compared to the baseline measures and it was hypothesized that 

students in the dual learning programme would experience fewer 

transition difficulties than students whose transition occurred in a 

curriculum where all skills training is provided before the clerkships. 

 

Findings and discussion 

The results of Chapter 2 showed a limited influence of the students’ pre-

clinical knowledge and skills on the difficulty of the transition as perceived 

by the students. This suggested that increasing the students’ pre-clinical 

knowledge and skills barely eases the transition. Stress can be conducive or 

inhibitive to learning. A certain amount of stress can be a powerful 

motivator. However, if the level of stress becomes too high, it may 

negatively influence students’ performance. It was found that perceived 

transition difficulties had no influence on the students’ performance at the 

second clerkship week of their first clerkship and not on their overall 

performance during their first clerkship. So neither the positive effects of 

stress on students’ performance, nor the negative effects of stress on 

students’ learning were found in this study. If transition difficulties do not 

influence the students’ clinical performance scores, it could be argued that 

transition difficulties do not hamper student learning during clerkships. 

However, the study results also indicated a lack of transfer of pre-clinical 
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knowledge and skills to the first clerkship. Pre-clinical training is aimed at 

teaching students competences that fit the clinical context and it is desirable 

for students to use these competences during their clerkships. 

Consequently, we would expect students with higher scores on knowledge 

and skills tests before the start of their first clerkships to also perform better 

during their clerkships. Nevertheless, it was found that students’ pre-

clinical knowledge and skills levels did not influence their performance 

after two clerkship weeks. The students’ overall clerkship performance 

(after 14 clerkship weeks) was influenced by their pre-clinical knowledge 

and skills levels. To summarize, in the baseline measurement a deficiency 

in the transfer of pre-clinical knowledge and skills was apparent after two 

clerkship weeks. After 14 clerkship weeks, students took more advantage of 

their pre-clinical knowledge and skills. However, the influence of their pre-

clinical learning outcomes on their clinical performance scores was rather 

moderate. 

 

In the dual learning programme presented in Chapter 3, the students’ 

satisfaction with their workload and skills levels increased and their stress 

decreased as they progressed through the programme. Compared to the 

baseline measurement, the students’ satisfaction with their workload was 

found to be higher from the very start and over the whole dual learning 

year. In the baseline measurement all skills training was distributed across 

the pre-clinical years of medical training. In the dual learning programme 

skills training was largely concentrated in the fourth year of medical 

training. At the start of the first clerkship, the students who participated in 

the baseline measurement had received much more skills training than 

students in the dual learning programme at the stage of their first junior 

clerkship. Therefore, it not surprising that the latter experienced lower 

satisfaction with their skills levels. However, once these students were in 

their second junior clerkship, they had made up the arrears. The students’ 

mean stress level at the end of the dual learning year was relatively low 

compared to the results of previous studies in medical education.3-7 To 

conclude it seems that alternating skills training and clerkships increases 



Chapter 7 
 

 

100 

student workload satisfaction during the transition, without making 

concessions on the students’ satisfaction with their skills levels. 

 

A subject of discussion is the comparison of both curricula. Due to the 

complete curriculum reform it is difficult to point out an exact point in time 

on which the baseline measurement and the dual learning programme 

should be compared. In the baseline measurement one transition was 

apparent which led to a measurement at a single point in time. In the dual 

learning programme students experienced several transitions which 

resulted in an overview of the whole year. Consequently, no data were 

available on how the students in the baseline measurement developed in 

the course of their first clerkship year. On the one hand these students only 

experience one transition so only one measurement on transition difficulties 

can be provided. On the other hand, a longitudinal measure of the students’ 

general stress levels in the baseline measurement would have provided 

useful data for comparing both curricula. 

 

Methodological considerations 

While discussing the studies on transition difficulties, some methodological 

drawbacks can be noted. We chose to ask students to fill out a 

questionnaire on perceived transition difficulties during their second 

clerkship weeks. It is open to debate whether this is the ideal moment for 

completing this questionnaire. Do students have enough experience in their 

new clerkship environment to judge the difficulty of the transition? How 

long does the transition from pre-clinical to clinical learning actually take? 

We could also consider whether there would be different outcomes if 

students were asked to complete the questionnaire during their first or 

third clerkship weeks. To be able to make a valid comparison between the 

baseline measurement and the measures in the dual learning year, we took 

care to ensure that all students filled out the questionnaire in the same 

week. However, it was logistically impossible to ask the 100 students who 

participated in the baseline measurement and who were in eight different 

hospitals to fill in a questionnaire on the same day of the week. 

Consequently, it is possible that some students completed the questionnaire 
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at the start of their second clerkship week and others at the end of this 

week. It is unknown whether and how these differences influenced the 

study outcomes. However, students in the dual learning programme were 

all asked to fill in the questionnaire at the same moment, which was after 

one and a half weeks of clerkship experience. 

 

There may be doubts about the reliability of the clinical performance scores 

presented and discussed in Chapter 2. The performance scores students 

obtained in their second clerkship weeks (transition performance) were 

awarded by a single doctor, which may seriously affect the reliability of this 

measurement. Furthermore, clinical staff may have taken the students’ 

transition difficulties into account when grading them. The students’ 

‘transition performance’ scores would thus barely differentiate between 

excellent and poorly performing students. Consequently, the possible 

influence of other variables on these performance scores is difficult to 

determine. This drawback is less prominent when considering the students’ 

overall performance scores for their first clerkships. These scores were 

based on seven clinical evaluations which were mostly performed by 

different doctors, which means that they will most likely be sufficiently 

reliable for the analyses performed. 

 

The cross-sectional design described in Chapter 3 is another methodological 

point of interest. We chose to use a design in which the students were only 

asked to fill out the questionnaires concerning their satisfaction with their 

workload and their skills levels and stress once. This was done to prevent 

questionnaire fatigue among students, which might negatively influence 

the measurements. On the other hand, this choice implies that the data 

gathered are not purely longitudinal, which means that the differences 

presented between mini-transitions may partly be caused by differences 

between the groups of students participating in the individual mini-

transitions. However, since there are no reasons to assume that groups of 

students differ in aspects other than mini-transition, the chances of this 

design causing the significant trends and differences observed is limited. 
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Implications and further research 

The transfer of competences from a learning to a working context is one of 

the main purposes of education. Usually, we assume that students will 

incorporate the knowledge, skills and behaviours they learn during pre-

clinical training and automatically apply them during their clinical training 

period. However, the study presented in Chapter 2 showed that the 

students’ pre-clinical learning outcomes were barely related to the students’ 

clinical performance scores. Consequently, the transfer of competences is 

not that obvious. To ease the transition from pre-clinical to clinical training 

it is necessary to stimulate this process of transfer. 

 

Easing the transition from pre-clinical to clinical training is one of the major 

challenges in medical education. The importance of this phase of medical 

training is reflected in various curricular innovations and local 

implementations. Basic and clinical sciences were integrated, the focus on 

acquisition of knowledge was replaced by the achievement of competences 

and many medical schools have changed their education programme to a 

Problem-Based Learning curriculum.8,9 So far, it has generally been 

considered impracticable to breach the strict division of training at 

university and training at the hospital. In the recent past, different local 

innovations were implemented to ease the transition from pre-clinical to 

clinical training. In the Netherlands, the Universities of Leiden and 

Maastricht have published on their educational implementations aimed at 

easing transition difficulties.10-13 Parts of these data confirmed the 

importance of integrating skills training and clerkships.10,13 However, the 

division between pre-clinical and clinical training still remained. By 

implementing a dual learning programme at the University of Groningen 

we have shown how the division can be reduced. Though further research 

is necessary to prove other beneficial effects of dual learning, we feel 

justified in recommending implementation of this learning programme. 

 

Further research on the transition from pre-clinical to clinical training is 

needed in different domains. The results of Chapter 2 seem to reveal that 

there was a lack of transfer during the first two weeks of the students’ first 
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clerkship. This may be caused by the low satisfaction students had with 

their workload. However, clear evidence could not be provided. Because 

the students’ satisfaction with their workload is more positive in the dual 

learning year and their satisfaction with their skills was comparable to the 

first study, we expect that the transfer of knowledge and skills will 

improve. Future studies are needed to determine whether the dual learning 

programme supports the actual transfer of competences better than a 

curriculum in which skills training is provided in the years preceding the 

clerkships. As mentioned, previous studies have already described other 

curriculum innovations, such as professional skills and communication 

training, medical skills laboratory and adoption programmes, aimed at 

decreasing transfer difficulties.10-13 It would be useful to compare different 

curricula and examine whether there are differences between the curricula 

in the perceived difficulty of transition. Future studies should analyse the 

different variables relating to transition difficulties in one model. In 

addition to the transfer of competences, the influence of student 

characteristics – for example learning styles – and clinical supervision 

should be incorporated into such a model. 

 

 

TIME SPENT ON CLERKSHIP ACTIVITIES 

 

A previous study in undergraduate clinical training aimed at illuminating 

which factors could explain differences in clinical learning environments.14 

The first factor was called ‘legitimacy’. This factor indicated that students 

were more satisfied with their clinical learning environment when they 

were actively involved in all kinds of activities. However, it was unknown 

which activities related to a positive perception of the learning 

environment. If student participation in specific clerkship activities is 

related to a more positive perception of the clinical learning environment, 

the time students spend on different clerkship activities can be used to 

improve the quality of the clinical learning environment. In the study 

described in Chapter 4 we attempted to determine the time students spent 

on different clerkship activities and to analyse the relationship between the 
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students’ time allocations and their perceptions of the quality of the clinical 

learning environment.  

 

Findings and discussion 

It was found that students spent nearly eight hours a day on the eight pre-

defined clerkship activities. Most time was spent observing doctors. The 

time students spent on observing doctors, self-directed consultations and 

directly supervised activities was positively related to their perceptions of 

the quality of the clinical learning environment. These outcomes can be 

summarized as activities in which students have direct patient contact. Self-

directed consultation and supervised activities were also activities in which 

the students were very active. It is striking that observing doctors was also 

positively related to students’ perceptions of the quality of their clinical 

learning environment. None of the other activities showed a negative 

relationship. We assume that students learn more by doing rather than by 

observing others. Consequently, it would be expected that the more time 

students spend on activities in which they are active, the more positive they 

will be about the quality of their clinical learning environment. Therefore, it 

is remarkable that the time students spend on self-directed consultations 

and on observing doctors was related to the students’ perceptions of their 

clinical learning environment, without one relationship exceeding the 

other. It is possible that undergraduate students who have relatively little 

experience in the hospital benefit from doing and from observing others. At 

the same time, this finding showed the importance of clinical supervisors 

demonstrating their expertise. 

 

In the second chapter students were asked to indicate how satisfied they 

were with the workload they experienced during the transition from pre-

clinical to clinical training. However, no research findings on the actual 

time students spent in their first clerkship were presented. In addition to 

the previous theme of this dissertation on the transition to clinical training, 

we performed supplementary analyses to investigate the differences in time 

allocations between clerkships. These clerkships were part of the former 

curriculum studied in Chapters 2 and 4. Differences were determined in the 
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total time students spent on the activities (Figure 1). Students in their first 

and third rotations (both 8.4 hours a day) spent 30 to 60 minutes per day 

more on the activities than students in their second and fourth rotation (7.4 

and 7.8 hours a day). In addition, differences occurred at the level of actual 

clerkship activities. These differences may be largely explained by the 

underlying disciplines and by the students’ clerkship experience. It 

appeared that once students had spent over three and a half hours a day 

observing doctors during their first rotation, they managed to spend less 

time observing doctors during their second rotation (2.2 hours a day). 

Students in their second rotation spent relatively more time on self-directed 

consultations (1.3 hours a day). Once students had spent more time 

observing doctors during their first period at the medical specialities 

(rotation A), they were more experienced and able to spend more time on 

self-directed consultations (rotation B). Even though less clear, the same 

pattern was observed for rotations C and D. As the time spent on observing 

doctors declined, the time spent on self-directed consultations increased. 

 

Considering the total time spent on the predefined clerkship activities, the 

findings show that students who were in their first clinical rotation spent 

relatively more time on the activities. This may indicate that the student’s 

workload satisfaction is not only their main transition difficulty but that 

these students also spent relatively more hours in hospital. It seems that 

this extra time is spent for a large part on clinical meetings. Since this 

activity did not reveal a positive relationship with students’ perceptions of 

the clinical learning environment, it is doubtful whether the extra time the 

students spend during their first rotation in hospital positively stimulated 

their learning process. 
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Figure 1 Mean time (minutes) of total time spent in hospital for two weeks by clerkship 

rotation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methodological considerations 

Student self-reports were used to determine the amount of time students 

spent on clerkship activities. The use of self-reports may have led to over or 

underestimation of the time students spent on specific activities. In 

constructing the diary used to record student time allocations we could 

have considered other activities or extended the diary. Students probably 

spent time on activities which could not be included in the diary. Because 

the activities are not completely mutually exclusive, students may also have 

experienced difficulties in assigning time to specific activities. 
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The relationship between each activity and the students’ perceptions of the 

clinical learning environment was estimated by correlation analyses. Since 

partial correlations were executed, the individual relationships could be 

determined while controlling for the effects of the other time measures. 

However, we were not able to determine the optimal proportion of time 

spent on the activities related to the most positive perceptions of the quality 

of the clinical learning environment. 

 

The data showed high variability in the time the students spent on the 

activities between different days. Since we asked students to fill in the 

Postgraduate Hospital Educational Environment Questionnaire once, it was 

not possible to analyse the relationship between the time allocations of one 

day and the students’ perceived learning environment quality for that 

particular day. Furthermore, since anonymity was guaranteed it was 

impossible to link the students’ time allocations to their clinical 

performance scores. Therefore, we could not estimate the relationship 

between time allocations and learning outcomes. 

 

Implications and further research 

It proved very useful to know how medical students at our university 

following a specific clerkship rotation spend their time in the hospital. First, 

we can use the students’ general timetables to better prepare students for 

their clinical training. We can advise students on how they should try to 

organize their clerkship time and recommend that they spend sufficient 

time on patient-related activities. Students starting their first clerkship 

rotations would be particularly likely to benefit from this information. This 

information can also be used to involve medical educators at the clinical 

workplace in the students’ learning processes. They should investigate 

whether the students in their department or hospital spend their time 

differently than students in other departments or hospitals and whether 

changes should be made. Furthermore, students’ clerkship assignments can 

be adapted in order to have students spend sufficient time on clerkship 

activities related to a high quality clinical learning environment. 
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The data presented on the students’ time allocation did not include student 

characteristics. If we consider student gender, it is notable that women 

spent around half an hour per day more in hospital than men (8.0 hour 

against 7.5 hour). This time is mostly spent observing doctors. It seems 

reasonable that other characteristics, such as student competence levels, 

stress and learning strategies, will also relate to how students spend time in 

hospital. Therefore, these variables should be incorporated in future 

research on the perceived quality of the clinical learning environment. 

 

The digital pen, as discussed in Chapter 6, may be a useful instrument for 

producing more reliable measures of student self-reported data. This device 

is able to file the time between different pen strokes in its memory. By 

keeping a diary in which students mark an activity when they start it, 

students will not have to think back at the end of the day and estimate the 

time they spent on the different activities. Existing software permits the 

time between these different marks to be calculated later. In future research 

we may use this, or other technical devices such as a Personal Digital 

Assistant (PDA), to make it easier for students to keep a diary. 

 

 

INSTRUCTIVE FEEDBACK 

 

Two studies of feedback were presented in the third part of this 

dissertation. Previous studies already emphasized the importance of 

instructive feedback.15-17 The research findings presented in Chapter 4 also 

showed the important role played by clinical staff. Chapter 4 showed that 

the time students spend on observing doctors was positively related to the 

perceived quality of their clinical learning environment. It was also found 

that the time students spend on directly supervised activities and the 

students’ perceptions of their learning environment were positively related. 

However, it was remarkable that the correlation was not stronger. As was 

put forward in Chapter 4, an explanation may be found in the 

instructiveness of the feedback provided during the supervised activities. 

The supervisor’s role, observation of behaviour and the student’s active 
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participation were claimed to be important factors in the instructiveness of 

feedback.15,18-20 In Chapter 5 the aim was to find empirical evidence for these 

expectations and to analyse the influence of the student’s gender and 

clerkship experience on the perceived instructiveness of feedback. 

 

Checklists are usually used to assess students’ clinical skills performance. 

Checklist data can be used to provide a student with feedback and faculty 

can use these data for quality assurance purposes. In the sixth chapter the 

digital pen was introduced. This device transmits an examiner’s 

handwritten notes to a database and aims to provide both students and 

faculty with suitable feedback. The aim was to describe our experiences 

with the digital pen, analyse examiner satisfaction and explore the utility of 

the generated checklist data for quality assurance purposes. 

 

Findings and discussion 

The expected relationships between the supervisor, observation, student 

initiative and the perceived instructiveness of feedback were partly 

confirmed by the data. It was found that students perceived feedback to be 

more instructive when it was based on behaviour that was observed by the 

staff member who provided the feedback. Interesting interaction results 

were determined concerning students’ gender and the supervisor and 

between students’ gender and the initiator of the feedback moment. In 

general, women perceived their feedback to be more instructive than men. 

This difference was greatest when feedback was provided by nursing and 

paramedical staff or initiated by the supervisor (Figure 2 and 3). It was 

striking that male students perceived feedback to be more instructive when 

it was provided by specialists or residents rather than nursing and 

paramedical staff. For women the difference in perceived instructiveness 

between feedback from specialists, residents and nursing and paramedical 

staff was nil. Also for the variable initiator the difference in perceived 

instructiveness between feedback initiated by the supervisor, the student or 

based on a joint initiative is minimal for female students. Men perceived 

feedback initiated by the supervisor clearly as least instructive. 
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Figure 2 Perceived instructiveness of feedback moment. Interaction between student 

gender and supervisor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Perceived instructiveness of feedback moment. Interaction between student 
gender and initiator 
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The results in Chapter 6 indicated that the digital pen is a practicable device 

for transmitting written checklist data. The device is able to store written 

information in a database and to send completed checklists to the students’ 

mailboxes. The examiners were satisfied with the digital pen, and the 

descriptive data were useful for quality assurance purposes. The 

implementation of the digital pen was a long process in which medical 

educationalists and computer programmers had to cooperate closely. This 

resulted in a large database (with infinite capacity) containing useful data 

for quality assurance purposes and research. However, particular attention 

should be paid to the anonymity of data. It is of crucial importance that the 

completed checklists sent to the students’ mailboxes are addressed to the 

correct e-mail addresses so that students can only view their own 

checklists. The processing of information in the database is also vulnerable 

with respect to the anonymity of the checklist data. To perform useful 

analyses, the data must be linked to the student and examiner over a longer 

period. However, if other people gain access to this database, concerns with 

respect to anonymous data processing increase. 

 

Methodological considerations 

The students who participated in the study presented in Chapter 5 were 

asked to record their individual feedback moments over a period of two 

weeks. On the one hand, this relatively long period improved the reliability 

of the gathered data. On the other hand, it may have caused some bias. It is 

possible that the students became bored with recording their feedback 

moments and forgot to record some of them near the end of the second 

week. Furthermore, it is questionable whether the students perceived all 

information provided by clinical staff as individual feedback on their 

behaviour. We made a selection in the independent variables which were 

analysed. Naturally, the influence of other variables on the instructiveness 

of feedback would also be interesting to determine. The content of the 

feedback provided and the gender of the supervisor would be of specific 

interest. 
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The study of the digital pen was explorative. Because the digital pen was a 

relatively recent innovation in practice at the time the study was conducted, 

we were not able to perform any advanced statistics. Since then, the 

database has been filled with more checklist data and more sophisticated 

statistics can be obtained. Moreover, partly due to this reason, the scores on 

the examiners’ satisfaction with the digital pen were only based on 15 

examiners. 

 

Implications and further research 

The results showed no difference in the perceived instructiveness of the 

feedback provided by residents or specialists. This implies that residents 

can also be involved in the training of clerkship students. It was also found 

that feedback by nursing and paramedical staff was less valued by male 

students. However, since students should learn to collaborate with different 

professional groups working in the hospital, this is not a reason to reduce 

feedback by nursing and paramedical staff. 

 

Future research should determine whether the content of feedback and the 

supervisor interact in their influence on the perceived instructiveness. 

Furthermore, the possible interaction between the students’ gender and the 

gender of the medical staff member providing feedback should be analysed 

further. Our finding that men perceived feedback from nursing and 

paramedical staff to be less instructive may well be caused by an interaction 

effect between the student’s gender and the supervisor’s gender. In this 

study we only asked students to complete a questionnaire. However, the 

opinion of clinical staff about the feedback they provided to students would 

also be helpful in improving the feedback process during clerkships. Future 

research should examine whether the information clinical staff provide as 

feedback to students is also perceived as feedback by the students. The 

results of the study concerned the perceived instructiveness of feedback. It 

does not automatically mean that students have learnt more from the 

feedback they perceived as more instructive. In future research the 

relationship between the perceived instructiveness of feedback and the 

students’ learning outcomes should be examined. 
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In the near future, the use of the digital pen should be extended so that not 

only the assessment of clinical skills, but also other oral examinations can 

be conducted using the digital pen. Every five weeks the database receives 

around 750 checklists. Standardized procedures should be developed to 

statistically handle the data gathered. For example, examiners should 

receive automatic feedback on their rating skills, test developers should be 

informed about results and procedures should be developed to monitor the 

quality of training programmes. 
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In Chapter 1 the main theme of this dissertation – the clinical learning 

environment – is introduced and an outline of the dissertation is presented. 

Students’ perceptions of their learning environment is of great importance 

to their learning process and influences both cognitive and affective 

learning outcomes. In this dissertation the focus is on three important 

aspects of the clinical learning environment: (1) the transition which 

students experience when they switch from pre-clinical to clinical training, 

(2) the relationship between the students’ time allocations during clerkships 

and their perceptions of the quality of the clinical learning environment, 

and (3) the instructiveness of feedback during clinical training. 

Furthermore, the utility of the digital pen for providing students and 

faculty with suitable feedback is explored. 

 

Chapter 2 reports on the perceived difficulty of the transition from pre-

clinical to clinical training in a curriculum in which all skills training was 

offered in the years preceding the clerkships. During the transition period, 

students were on average satisfied with their knowledge levels, the 

usefulness of the pre-clinical curriculum and their cognitive and emotional 

adaptation to clinical training. Students were most satisfied with their skills 

levels and least satisfied with the workload they experienced. Regression 

analyses were executed to determine the relationship between the students’ 

pre-clinical knowledge and skills levels, the perceived difficulty of the 

transition and the students’ clinical performance. It was found that 

students’ perceived transition difficulty did not relate to the students’ 

knowledge and skills levels immediately before beginning their clinical 

training, nor to their clinical performance in their first clerkship. It was 

striking that the students’ knowledge and skills levels at the start of their 

first clerkships did not influence the students’ clinical performance after 

two clerkship weeks. However, the students’ overall clinical performance in 

their first clerkship was influenced by the students’ pre-clinical knowledge 

and skills levels. It was suggested that the limited influence of students’ 

pre-clinical knowledge and skills levels on the students’ clinical 

performance was partly caused by an overload of cognitive or emotional 
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information. This overload may interfere with the students’ abilities to 

apply their pre-clinical knowledge and skills. 

 

Chapter 3 concentrates on an innovative dual learning programme which 

was implemented in the fourth year of medical training and aimed at 

easing the transition from pre-clinical to clinical training. During the dual 

learning year, students completed four rotations in which five weeks of 

skills training and five-week clerkships alternated. The students thereby 

learned new skills in a training environment immediately before having to 

apply them in the clinical environment. The students thus experienced four 

mini-transitions from skills training periods to subsequent clerkships, 

instead of one major transition from pre-clinical training to clerkship. 

ANOVA trend analyses showed that throughout the dual learning year, 

students became increasingly satisfied with the workload they experienced 

and the skills they possessed, and they felt less stressed. Compared to the 

baseline measurement described in Chapter 2, students in the dual learning 

programme were more satisfied with the workload they experienced and 

were approximately equally satisfied with their skills levels. Therefore, it 

was concluded that dual learning is a promising innovation to ease the 

transition from pre-clinical to clinical training. 

 

It is assumed that students’ active participation in clerkship activities 

positively influences their learning. In Chapter 4 the time students spent on 

eight clerkship activities was assessed and the students’ perceptions of the 

quality of their clinical learning environment were measured by means of 

the Postgraduate Hospital Educational Environment Measure (PHEEM). 

Students spent nearly eight hours a day on the predefined clerkship 

activities. Most time was spent on observing doctors (40%), followed by 

participating in consultations without direct supervision (12%), other self-

directed activities (11%) and clinical meetings (10%). Less time was spent 

on study (8%), unproductive activities such as waiting (7%), organized 

education (6%) and directly supervised activities (6%). Partial correlation 

analyses were used to analyse the relationship between the students’ time 

allocations and their perceptions of the quality of their clinical learning 
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environment. The results showed that the more time students spent on 

observing doctors, consultations without direct supervision and directly 

supervised activities, the more positive they were about the quality of their 

clinical learning environment. None of the activities were negatively related 

to the perceived quality of the clinical learning environment. Consequently, 

the results suggested that the time students spent on activities involving 

direct patient contact is positively related to the students’ perceptions of the 

quality of their learning environment. 

 

In Chapter 5 the instructiveness of feedback as perceived by the students is 

analysed using multilevel analysis. Students administered their individual 

feedback events over two clerkship weeks. They recorded who provided 

the feedback, whether the feedback was based on observation of behaviour, 

who initiated the feedback moment and the perceived instructiveness of the 

feedback moment. Overall, 68.3 percent of the feedback was provided by 

specialists, 22.5 percent by residents and 9.1 percent by nursing and 

paramedical staff. Furthermore, 38.5 percent of the feedback was based on 

behaviour that had been observed and 61.5 percent on behaviour that had 

not been observed by the supervisor who provided the feedback. Feedback 

was mostly based on the joint initiative of the student and supervisor (51.2 

percent), followed by supervisor initiative (26.5 percent) and student 

initiative (22.3 percent). Because the dataset was hierarchically structured – 

with several feedback moments per student – a multilevel analysis was 

carried out. The multilevel model showed that the perceived 

instructiveness of feedback from specialists and residents did not differ 

significantly. Male students perceived feedback provided by nursing and 

paramedical staff to be least instructive. Feedback on behaviour that had 

been observed by the supervisor was perceived to be more instructive than 

feedback on behaviour that had not been observed. Furthermore, feedback 

provided at the supervisor’s initiative was experienced as least instructive 

by male students. 
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Chapter 6 describes our experiences with the digital pen. When students’ 

clinical skills are assessed, this is usually done using checklists. The 

detailed ratings and written feedback on these checklists could serve 

perfectly as feedback to students and faculty. However, due to 

administrative and logistic difficulties there is a risk of checklist data not 

being fully used. The digital pen is a device that transmits an examiner’s 

handwritten notes to a database and an electronic file that is immediately 

available to students. All information written on checklists can thus be sent 

to student mailboxes and be stored in a database for quality assurance 

purposes. The digital pen was implemented in three stages. After several 

improvements were carried out, all data were correctly processed. 

Questionnaire results showed that examiners were satisfied with the digital 

pen. Moreover, the descriptive figures for item, examiner and case level 

were useful for quality assurance purposes. 

 

In Chapter 7 the most important research findings of this dissertation were 

summarised and discussed. Furthermore, methodological considerations 

and suggestions for further research were put forward. 
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In Hoofdstuk 1 wordt het hoofdthema van dit proefschrift – de klinische 

leeromgeving – kort ingeleid en een overzicht gegeven van de 

deelonderwerpen die in de volgende hoofdstukken aan de orde komen. De 

door studenten gepercipieerde kwaliteit van de leeromgeving is van groot 

belang voor het leerproces en beïnvloedt zowel cognitieve als affectieve 

leeruitkomsten. In dit proefschrift staan drie thema’s die behoren tot de 

klinische leeromgeving centraal: (1) de problemen die studenten ervaren 

wanneer zij de overstap maken van preklinisch naar klinisch onderwijs, (2) 

de relatie tussen de tijdsbesteding van studenten gedurende de 

coassistentschappen en de door hen gepercipieerde kwaliteit van de 

klinische leeromgeving, en (3) de leerzaamheid van feedback tijdens de 

klinische trainingsperiode. Daarnaast wordt de bruikbaarheid onderzocht 

van de digitale pen als middel voor het geven van feedback aan studenten, 

docenten en organisatie. 

 

In Hoofdstuk 2 is de door studenten ervaren moeilijkheid van de overgang 

van preklinisch naar klinisch onderwijs (transitie) onderzocht in een 

curriculum waarin alle vaardigheidstrainingen voorafgaand aan de 

coassistentschappen plaatsvonden. Tijdens de transitieperiode waren 

studenten het meest tevreden over hun vaardigheidsniveau, en gemiddeld 

tevreden over hun kennisniveau, het nut van het preklinische curriculum, 

en de wijze waarop zij zich cognitief en emotioneel aan moesten passen aan 

de klinische trainingsperiode. De meeste problemen hadden studenten met 

de ervaren hoge werklast. Door middel van regressie analyses werd de 

samenhang vastgesteld tussen het preklinische kennis- en 

vaardigheidsniveau van studenten, de door hen ervaren moeilijkheid van 

de transitie en hun prestatieniveau tijdens het eerste coassistentschap. 

Gevonden werd dat de moeite die studenten hadden met de overgang van 

preklinisch naar klinisch onderwijs geen verband hield met het kennis- en 

vaardigheidsniveau vlak voor aanvang van het eerste coassistentschap of 

het prestatieniveau tijdens het eerste coassistentschap. Opvallend was, dat 

het vlak voor aanvang van het eerste coassistentschap gemeten kennis- en 

vaardigheidsniveau van de studenten niet van invloed was op hun 

prestatieniveau tijdens de eerste twee weken van dit coassistentschap, maar 
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wel op het eindniveau van het eerste coassistentschap. Beargumenteerd 

werd dat het gebrek aan invloed van prestatieniveau gedeeltelijk verklaard 

zou kunnen worden door het feit dat studenten gedurende deze periode 

teveel nieuwe (zowel cognitieve als emotionele) informatie te verwerken 

krijgen. Deze overbelasting met nieuwe informatie (cognitive overload) zou 

het toepassen van preklinische kennis- en vaardigheden tijdens het 

coassistentschap belemmeren. 

 

Hoofdstuk 3 richt zich op een innovatief duaal leerprogramma dat in het 

vierde jaar van het medisch curriculum is geïmplementeerd om de 

overgang van preklinisch naar klinisch onderwijs te verbeteren. Gedurende 

het duale leerjaar wisselen vijf weken met vaardigheidstraining en vijf 

weken coassistentschappen elkaar af. Op deze manier leren studenten 

vaardigheden in een trainingsomgeving vlak voordat ze deze moeten 

toepassen in een klinische omgeving. De studenten doorlopen zo vier mini-

transities van een vaardigheidstrainingsperiode naar een coassistentschap 

in plaats van één grote transitie van preklinisch naar klinisch onderwijs. De 

uitgevoerde ANOVA trend analyses lieten zien dat gedurende het duale 

leerjaar studenten steeds meer tevreden waren met de door hen ervaren 

werklast en het eigen vaardigheidsniveau. Tegelijkertijd nam het 

stressniveau af. Vergeleken met de meting in het voorgaande curriculum 

(Hoofdstuk 2) waren studenten in het duale leerjaar meer tevreden over de 

ervaren werklast en vergelijkbaar tevreden met het eigen 

vaardigheidsniveau. Er werd dan ook geconcludeerd dat duaal leren een 

veelbelovende innovatie is om de transitie van preklinisch naar klinisch 

onderwijs te vergemakkelijken. 

 

Over het algemeen wordt aangenomen dat actieve participatie van 

studenten gedurende de coassistentschappen van positieve invloed is op 

hun leren. In Hoofdstuk 4 wordt onderzoek beschreven naar de relatie 

tussen tijd besteed aan verschillende coassistentschapactiviteiten en de 

gepercipieerde kwaliteit van de klinische leeromgeving gemeten door 

middel van de Postgraduate Hospital Educational Environment Measure 

(PHEEM). Studenten besteedden bijna acht uur per dag aan de vooraf 
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gedefinieerde coschapactiviteiten. De meeste tijd werd besteed aan het 

observeren van artsen (40%), het zelfstandig uitvoeren van consulten (12%), 

andere zelfstandig uitgevoerde coassistentschapactiviteiten (11%) en 

overleg (10%). Minder tijd werd besteed aan studeren (8%), onproductieve 

activiteiten zoals wachten (7%), georganiseerd onderwijs (6%) en direct 

gesuperviseerde activiteiten (6%). Partiële correlatieanalyses werden 

uitgevoerd om de relatie tussen tijdsbesteding en perceptie van de kwaliteit 

van de klinische leeromgeving te berekenen. Het bleek dat hoe meer tijd 

studenten besteedden aan het observeren van artsen, het zelfstandig 

uitvoeren van consulten en direct gesuperviseerde activiteiten – kortom de 

tijd die besteed werd aan patiëntcontacten – hoe hoger zij de kwaliteit van 

de klinische leeromgeving waardeerden. Geen van de activiteiten hing 

negatief samen met de gepercipieerde kwaliteit van de klinische 

leeromgeving. 

 

In Hoofdstuk 5 staat de leerzaamheid van feedback centraal. Met behulp van 

multilevelanalyse is onderzocht welke factoren van invloed zijn op de door 

studenten ervaren leerzaamheid van feedback. Studenten hielden 

gedurende twee weken van hun coassistentschap bij van wie ze feedback 

kregen, of deze feedback gebaseerd was op gedrag dat de feedbackgever 

geobserveerd had, wie het initiatief genomen had tot het feedbackmoment 

en hoe leerzaam ze de feedback vonden. Van het totale aantal 

feedbackmomenten werd 68,3 procent gegeven door specialisten, 22,5 

procent door assistenten en 9,1 procent door verplegend en paramedisch 

personeel. Verder was 38,5 procent van de feedback gebaseerd op gedrag 

dat geobserveerd was en 61,5 procent op gedrag dat niet geobserveerd was 

door de feedbackgever. Feedback vond het vaakst plaats op gezamenlijk 

initiatief van de student en de feedbackgever (51,2 procent), gevolgd door 

het initiatief van de feedbackgever (26,5 procent) en het initiatief van de 

student (22,3 procent). Omdat de verzamelde data hiërarchisch 

gestructureerd waren – met per student meerdere feedbackmomenten – 

werd een multilevel analyse uitgevoerd. Deze analyse liet geen verschil 

zien tussen het gepercipieerde leereffect van feedback gegeven door 

specialisten of assistenten. Feedback gegeven door verplegend en 
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paramedisch personeel werd door mannelijke studenten het minst als 

leerzaam ervaren. Feedback gebaseerd op gedrag dat de feedbackgever 

geobserveerd had, werd als meer leerzaam ervaren dan feedback gebaseerd 

op gedrag dat niet geobserveerd was door de feedbackgever. Verder 

vonden mannelijke studenten feedback het minst leerzaam als het alleen op 

initiatief van de feedbackgever werd gegeven. 

 

In Hoofdstuk 6 worden de ervaringen met de digitale pen beschreven. Voor 

het beoordelen van het vaardigheidsniveau van studenten worden meestal 

zogenaamde checklisten gebruikt. De gedetailleerde beoordeling van items 

en de geschreven feedback op deze lijsten is geschikt om zowel de student, 

de docent als de organisatie van feedback te voorzien. Echter, 

administratieve en logistieke procedures beperken het gebruik van deze 

gegevens. De digitale pen kan handgeschreven informatie van de 

beoordelaar versturen naar een database en een elektronisch bestand 

aanmaken dat direct beschikbaar is voor de student. Op deze manier kan 

alle op de checklisten geschreven informatie direct verstuurd worden naar 

de mailbox van de student en kan de informatie opgeslagen worden in een 

database voor kwaliteitscontrole van het onderwijs. De digitale pen werd in 

drie fasen ingevoerd. Nadat enkele verbeteringen waren aangebracht, werd 

alle geschreven informatie correct verwerkt. De resultaten van de 

afgenomen vragenlijst lieten zien dat beoordelaars tevreden waren over de 

digitale pen. Verder waren de beschrijvende gegevens op vraag-, 

beoordelaars-, en stationsniveau nuttig voor kwaliteitscontrole en 

verbetering van het onderwijs. 

 

In Hoofdstuk 7 worden de belangrijkste onderzoeksresultaten van dit 

proefschrift samengevat en bediscussieerd. Verder worden 

methodologische overwegingen en suggesties voor toekomstig onderzoek 

vermeld. 
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