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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. 
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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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