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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, 



Introduction 
 

 

11 

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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