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Abstract

Background: The clinical learning environment (CLE) influences students’ achievement of learning outcomes and
the development of their professional behaviors. However, CLEs are not always optimal for learning because of
clinical productivity expectations and a lack of support from supervisors. The purpose of this study was to describe
and compare students’ perceptions of their CLEs across four undergraduate programs.

Methods: This study is cross-sectional. In total, 735 students who were registered in the medical, nursing,
physiotherapy, and speech-language pathology (SLP) programs were invited to participate. Data were collected
using an online survey, which included demographics and the Undergraduate Clinical Education Environment
Measure (UCEEM). The UCEEM consists of 26 items congregated into two overarching dimensions—experiential
learning and social participation—with four subscales: opportunities to learn in and through work and quality of
supervision, preparedness for student entry, workplace interaction patterns and student inclusion, and equal
treatment.

Results: In total 280 students (median age 28; range: 20–52; 72% females) returned the questionnaire. The mean
total UCEEM score was 98.3 (SD 18.4; range: 91–130), with physiotherapy students giving the highest scores and
medical students the lowest. The mean scores for the dimensions experiential learning and social participation for
all the students were 62.8 (SD 13.6; range 59–85) and 35.5 (SD 6.2; range 13–45), respectively. Medical students
rated the lowest for all subscales. The items receiving the highest ratings concerned equal treatment, whereas
those receiving the lowest ratings concerned supervisors’ familiarity with the learning objectives. There were few
statistically significant differences between the semesters within each program.
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Conclusions: The students generally hold positive perceptions toward their CLEs. However, the students from the
medical and nursing programs rated their learning environment lower than did the students from the
physiotherapy and SLP programs. Importantly, in several aspects, the medical students provided significantly lower
ratings for their CLE compared with the students from the other programs. The medical students’ low ratings for
their supervisors’ familiarity with the learning objectives underscore the need to ensure that the prerequisites for
optimal supervision are met.

Keywords: Clinical learning environment, Evaluation, Supervision, Undergraduate, Medical, Nursing, Physiotherapy,
Speech-language pathology

Background
The learning environment (LE) of healthcare professionals
is primarily shaped by the interactions between different
stakeholder groups and the organizational structures of
the environment. While the existing literature describes
the importance of the LE, it often lacks a comprehensive
explanation of what constitutes this environment [1]. As-
pects such as social relationships, institutional culture,
physical space, infrastructure, supervision, and formal and
informal curricula all belong to the LE [2]. The clinical
learning environment (CLE), in turn, refers to the clinical
workplace in which health professions students complete
their clinical placements as part of their education [3].
The CLE is considered important, as it is in this context
that health professions students apply theoretical know-
ledge to practice, acquire clinical skills, and develop
problem-solving and clinical reasoning skills [4, 5]. How-
ever, exploring the CLE can be complex because it may
encompass a multitude of settings, features, and stake-
holders. Students comprise one key stakeholder group,
and research has shown that the CLE profoundly influ-
ences their behaviors and contributes to their learning,
performance, contentment, and success [1].
Learning in a clinical environment entails challenges

in balancing ongoing healthcare delivery and students’
learning [6, 7]. It is widely acknowledged that the stu-
dent–supervisor relationship is central to the learning
experience and the achievement of learning outcomes
[5, 8]. However, clinical productivity expectations and
poor support from management may negatively affect
supervisors’ time for clinical teaching [9, 10]. Other chal-
lenges include variations in supervisors’ preparedness,
lack of feedback, and external factors, such as increased
class sizes and patient availability (e.g., shorter stays at
the hospital and patients with multiple comorbidities)
[11]. A negative CLE experience has been associated
with the quality and safety of patient care [12] and stu-
dents’ quality of life [13]. Thus, a supportive CLE does
not exist self-evidently [14]; it needs active maintenance
and continuous assessment [15].
Empirical investigations of the CLE have been mostly

conducted among medical, nursing, and dentistry

students [16–18]. They frequently score the environ-
ment more positively than negatively [19]. A handful of
studies have been carried out among physiotherapy stu-
dents, and they show similar results [20–22]. Brown
et al. [20] and Ousey et al. [21], who assessed physio-
therapy students among other undergraduate students
within health sciences, used the Dundee Ready Educa-
tion Environment (DREEM) questionnaire, which is a
universal inventory to obtain information about the LE
in medical institutions and not specifically the CLE. Sur-
prisingly, to date, scant empirical evidence exists regard-
ing speech language pathology (SLP) students’ CLE
despite clinical practice being an essential component of
their education. Furthermore, to the best of our know-
ledge, few studies have surveyed and compared a com-
prehensive cohort of healthcare professional students
and their perceptions of their CLEs.
Several instruments have been developed to measure

the quality of the LE [23–25]. However, these were not
constructed for the primary purpose of gauging the
quality of the CLE [23], did not distinguish between
undergraduate and postgraduate students [24, 26], or
were developed for postgraduate education [27, 28]. In
addition, only a few of the established instruments have
been shown to be psychometrically stable and conceptu-
ally grounded in theoretical frameworks that define the
phenomena that should be measured [26, 29]. The re-
cently developed Undergraduate Clinical Education En-
vironment Measure (UCEEM) was created to evaluate
undergraduate medical students’ perceptions of the invi-
tational, organizational, and pedagogical quality of the
CLE in hospitals [30]. The measure has been reported to
have good psychometric properties in diverse contexts
[30, 31]. It is grounded in contemporary learning theor-
ies [30], so it was chosen for the current study.
In order to better support students’ learning and

supervision, this study aims to describe and compare
undergraduate students’ perceptions of their CLEs across
four different undergraduate programs. Specifically, we
wanted to shed light on i) the differences in students’
perceptions of their CLEs across different study pro-
grams and (ii) whether the perceptions between students
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from earlier and later semesters are comparable. Under-
standing these perceptions is a key starting point for op-
timizing the CLE and learning practices. This is
particularly important because clinical training is a com-
prehensive part of health profession education.

Methods
Study design
This was a questionnaire-based cross-sectional study. It
constituted part of a larger prospective research project
investigating students’ perceptions of their CLEs, stress,
and well-being.

Setting of the study
The context of the study is a Swedish medical university.
The medical program is 5.5 years (330 European Credit
Transfer System, ECTS, credits; 11 semesters) and ad-
mits 165 students twice annually. The first 2 years cover
mainly preclinical education (e.g., cell biology, anatomy,
physiology). Clinical placements are included in almost
all semesters, accounting for about 55% of the program,
and are often short, with an average length of one to 2
weeks. Three so-called threads (professionalism, primary
care, and scientific education) run throughout the pro-
gram, comprising a total of 25 weeks of electives. The
physiotherapy program is 3 years (180 ECTS credits; six
semesters) and admits 65 students twice annually. In
total, there are approximately 25 weeks of clinical
courses clustered in the themes of professional develop-
ment, assessment, intervention, health care, and scien-
tific method. The length of clinical placements varies
from one to 8 weeks. The SLP program is 4 years (240
ECTS credits; 8 semesters) and admits 40 students an-
nually. It includes courses in psychology, linguistics, and
medicine, as well as theoretical and practical courses in
SLP, the clinical science of communication, and swal-
lowing disorders. Five tracks (communication, research
methods, medical science, SLP theory, and SLP practice)
run throughout the program. Clinical education makes
up about 20% of the program, comprising one- to three-
week-long placements. The nursing program is 3 years
(180 ECTS credits; 6 semesters) and admits 120 students
twice annually. It includes mainly subject-integrated
courses in nursing, medicine, public health sciences, and
social and behavioral sciences. The program is organized
into three themes and seven thematic threads (ethics, in-
terprofessional learning, leadership and learning, patient
safety, professional development, scientific development,
and care on equal terms). Clinical courses are included
in all semesters and make up about 50% of the program.
Students usually spend five to 6 weeks on one place-
ment. Students from all programs do a large part of their
clinical training at the same university hospital. How-
ever, training is also carried out at other hospitals, health

care centers, and private clinics, all of them belonging to
the same health care region. Thus, the conditions for the
clinical education of the students are quite different.

Participants
Convenience sampling was used to source participants
from all major health science programs offered at our
university. To obtain a broad representation, we in-
cluded students from shorter and longer study programs
as well as those from earlier and later semesters, who,
accordingly, had varying lengths of experience with their
CLEs. Thus, medical students from semesters 6 and 10,
physiotherapy students from semesters 3 and 6, SLP stu-
dents from semesters 4 and 6, and nursing students
from semesters 3 and 6 were invited to participate. A
total of 735 students were registered for these semesters
at the time of the study. They were informed orally and
in writing about the study, which was followed up by an
e-mail containing a survey link to the questionnaires and
an attached information letter stating that participation
was voluntary and that declining would not affect their
education.

Data collection
The online questionnaire developed specifically for this
project consisted of a section on sociodemographic data
(8 items) and the UCEEM (26 items). The students were
asked to complete the questionnaire for their current/
latest placement. In case of no reply, four reminders
were sent between 4 and 10 weeks after the first ques-
tionnaire administration. Each participant received a
book voucher as compensation.

The undergraduate clinical education environment
measure (UCEEM)
The UCEEM is a self-administered, closed-ended inven-
tory relating to a variety of topics of direct relevance to
the CLE [30]. It is developed through quantitative and
qualitative data from focus groups, in-depth interviews
with students and clinical supervisors, and feedback
from key stakeholders. It is also designed and validated
for the Swedish context and shows strong psychometric
properties [30]. The original UCEEM comprises 25 items
scored from 1 to 5 using a 5-point Likert response;
where each of the statements were on on the following
scale: 1 = fully disagree, 2 = agree to a slight extent, 3 =
neutral, 4 = agree to a large extent, and 5 = fully agree.
The revised version comprising 26 items (score range:
26–30) (personal correspondence with author 09/18/
2019) was used in this study. The items are congregated
into two overarching dimensions—experiential learning
(A) and social participation (B)—with four subscales:
A1) opportunities to learn in and through work and
quality of supervision (11 items; score range: 11–55),
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A2) preparedness for student entry (6 items; score range:
6–30), B1) workplace interaction patterns and student
inclusion (6 items; score range: 6–30), and B2) equal
treatment (3 items; score range: 3–15). For all item and
subscale scores, a higher score indicates a more positive
response.

Data analysis
The UCEEM items were analyzed at the individual, sub-
scale, and overall levels and reported as averages through
means. The item response rate (IRR) was calculated as
the proportion of respondents who completed all items
of the questionnaire. The IRR at the item level was >
90%, which was considered satisfactory [32]. The Mann-
Whitney U test was conducted to compare the results
for gender, age, previous university studies, students
with or without children, and between semesters within
each program. The Kruskal–Wallis tests with Dunn–
Šidák post-hoc tests were performed to compare differ-
ent study programs. The level of significance was set to
0.05. P-values were adjusted for multiple comparisons by
using Bonferroni adjustments of primary endpoints to
control for the risk of mass significance. Cronbach’s
alpha was used to assess the internal consistency of the
subscale scores of the UCEEM, and a minimum alpha
coefficient of 0.70 was used to indicate an adequate level
of consistency [33]. In line with the suggestion by Swift
et al. [34] on how to cluster aggregated Likert responses,
we considered items with a mean score > 4.5 as repre-
senting particular strong areas, those with a mean
score ≤ 3 as needing particular attention, and those with

a mean score between 3 and 4 as indicating LE areas that
could be improved. However, the 1scoring limits were ad-
justed to a Likert response of 1–5; comparatively, Swift
et al. [34] used a scale of 1–4. The statistical analyses were
performed using SPSS version 26 or R version 3.4.1.

Results
Participants
A total of 280 students (median age 26 years; 72% fe-
males) returned the questionnaire, which corresponded
to a response rate of 38% (Fig. 1, Table 1). There were
no differences between the participants and the nonpar-
ticipating students from the same semesters in terms of
gender and age (data not shown).

Total UCEEM scores
A summary of the data on the total UCEEM, overarch-
ing dimension, and subscale scores is presented in
Table 2. The mean total score for all students was 98.3
(SD: 18.4; range: 91–130), with physiotherapy students
giving the highest scores and medical students giving
significantly lower scores than all the other students.
The scores did not differ significantly between female
(98.4) and male (98.3) students, younger (98.9) and older
students (98.2), or students with or without children
(100.0 and 98.2, respectively) (data not shown). How-
ever, the mean ratings were significantly lower
(p < 0.01) among students with previous university stud-
ies (96.1) than those without (101.2).

Fig. 1 Flow chart showing the number of participants and the response rates (n, %) in the study
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Overarching dimension experiential learning
The mean score for the overarching dimension experien-
tial learning, based on the subscales of opportunities to
learn in and through work and quality of supervision
and preparedness for student entry, was 62.8 (SD 13.6;
range 59–85) (Table 2). The medical students provided
significantly lower ratings for this dimension than the
physiotherapy (p < 0.001), SLP (p < 0.001), and nursing
students (p < 0.01) did.

Subscale and item scores
The medical students rated six items significantly lower
(p < 0.001) than the students from the other programs
did. Three of the items belong to the subscale opportun-
ities to learn in and through work and quality of supervi-
sion: I am encouraged to participate actively in the work
here, I receive useful feedback from my supervisors, and I
get the opportunity to provide a rationale for my actions
during supervision sessions. Three of the items belong to
the subscale preparedness for student entry: My supervi-
sors were expecting me when I arrived, The supervisors
are well prepared for supervising, and It was clear that
my supervisors were familiar with the learning objectives.

Comparisons between semesters
There were few statistically significant differences be-
tween the semesters within each program (Table 3). The
mean scores for the overarching dimension of experien-
tial learning and for its subscales did not differ between
the semesters. The only exception was the subscale of
opportunities to learn in and through work and quality
of supervision, which the medical students in the 6th se-
mester rated higher than the students in the 10th semes-
ter. At the item level, the 6th and 10th semester medical
students yielded the greatest difference for Opportunity
to put theoretical knowledge into practice (p < 0.01), in
which semester 6 students rated higher. Likewise, the
items My problem-solving skills developed well and I felt
I had influence over my learning in this placement were

given higher ratings by medical students from the earlier
semester (p < 0.05). The 6th semester SLP students
rated the item I had the opportunity to learn together
with other students significantly higher than the stu-
dents from 4th semester did. The 3rd semester
physiotherapy students gave higher scores for the
item It is clear that my supervisors were familiar with
the learning objectives (p < 0.05), which belongs to
the subscale of preparedness for student entry, than
the students in semester 6 did.

Overarching dimension social participation
The mean score for the overarching dimension social
participation based on the subscales of workplace inter-
action patterns and student inclusion and equal treat-
ment was 35.5 (SD 6.2; range 13–45) (Table 2). Medical
students provided significantly lower ratings for the di-
mension than the physiotherapy (p < 0.001), SLP
(p < 0.001) and nursing (p < 0.05) students did.

Subscale and item scores
Within the subscale of workplace interaction patterns
and student inclusion, the medical students rated three
items significantly lower (p < 0.001) than the physiother-
apy and SLP students did: As a student, I am received in
a positive way by the staff here, I feel included in the
team of people who work here, and Communication be-
tween those working here is good. The highest ratings
within the subscale of equal treatment were found for
the items Everyone was treated equally regardless of cul-
tural background and Everyone was treated equally re-
gardless of gender (Table 2). The medical students rated
equal treatment regardless of cultural or professional
background lower (p < 0.01) than physiotherapy and
SLP students did.

Comparisons between semesters
The mean scores for the overarching dimension social
participation and its subscales did not differ significantly

Table 1 Sociodemographic characteristics of all the participants (n = 280)

All
students
n (%)

Medical
students
n (%)

Physiotherapy
students
n (%)

Speech-language pathology
students
n (%)

Nursing students
n (%)

Number of students 280 (100) 128 (46) 49 (17) 31 (11) 72 (26)

From earlier semesters 160 (57) 77 (60) 24 (49) 13 (42) 46 (64)

From later semesters 120 (43) 51 (40) 25 (51) 18 (58) 26 (36)

Number of females 202 (72) 80 (62) 35 (71) 28 (90) 59 (82)

Age, years (median IQR) 26 (23–32) 26 (24–30) 25 (23–29) 28 (24–33) 29 (24–36)

Students with children 59 (21) 18 (14) 7 (14) 8 (26) 26 (36)

Previous working experience 191 (68) 76 (59) 27 (55) 25 (81) 56 (78)

Previous university studies 160 (57) 76 (59) 27 (55) 16 (52) 41 (57)

Abbreviations:n The number of participants, IQR Interquartile range
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between the semesters. However, item comparisons
showed differences within the subscale of workplace
interaction patterns and student inclusion. Third-
semester nursing students scored Communication

between those working here is good significantly higher
(p < 0.05) than those students in the more advanced se-
mesters did. Conversely, the medical students in 6th se-
mester scored the same item significantly lower

Table 3 Comparisons between semesters for UCEEM scores
UCEEM items Medical students

Mean (SD) S6/S10
Physiotherapy students
Mean (SD) S3/S6

SLP students
Mean (SD) S4/S6

Nursing students
Mean (SD) S3/S6

Total scorea 91.5(12.8)/89.3(17.4) 112.4(15.6)/112.2(9.9) 107.3(14.0)/110.0(20.0) 99.4(20.1)/95.0(21.3)

Overarching dimension Experiential learning (A1 + A2) 58.1(9.4)/55.2(12.5) 73.7(11.9)/73.2(7.7) 68.7(11.3)/71.6(14.2) 63.9(14.5)/60.2(14.9)

Subscale A1: Opportunities to learn in and through work
and quality of supervision

39.0(6.0)/36.0(8.4)* 46.8(8.7)/47.1(4.9) 43.4(7.3)/46.2(9.4) 42.1(9.3)/39.7(9.1)

3. My (work) tasks are relevant to the learning objectives. 3.7(0.8)/3.5(1.0) 4.3(0.8)/4.5(0.6) 4.3(0.8)/4.2(0.8) 4.0(1.0)/4.0(1.1)

4. I am sufficiently occupied with meaningful (work) tasks. 3.3(0.9)/3.0(1.0) 4.0(1.2)/4.2(0.7) 3.7(1.2)/4.3(0.8) 3.5(1.1)/3.5(1.2)

5. My tasks are suitably challenging for my level of knowledge
and skills.

3.4(0.9)/3.3(1.1) 4.0(1.3)/ 4.1(0.8) 4.2(0.6)/4.2(1.2) 3.7(1.0)/3.5(1.1)

6. I am encouraged to participate actively in the work here. 3.5(0.7)/3.3(0.9) 4.5(1.0)/4.6(0.6) 4.3(0.9)/4.6(0.6) 3.9(1.1)/3.8(1.0)

13. I receive useful feedback from my supervisors. 3.2(1.0)/2.8(1.1) 4.5(0.7)/4.4(0.8) 3.9(1.0)/3.9(1.0) 3.9(1.2)/3.5(1.2)

14. I feel able to ask my supervisors any question I wish. 4.2(0.7)/4.0(1.1) 4.5(1.2)/4.4(0.9) 4.2(1.1)/4.0(1.4) 4.2(1.1)/3.9(1.2)

15. I get the opportunity to provide a rationale for my actions
during supervision sessions.

3.2(0.9)/3.3(1.0) 4.5(1.1)/4.1(0.8) 4.3(0.8)/4.4(0.7) 4.0(1.0)/3.6(1.3)

16. My problem-solving skills are developing well in this
placement.

3.6(0.9)/3.2(1.0)* 4.3(0.9)/4.3(0.7) 3.7(1.0)/4.3(1.0) 3.8(1.0) 3.8(1.0)

17. I have the opportunity to put my theoretical knowledge
into practice in this placement.

3.9(0.7)/3.4(1.0)** 4.3(0.9)/4.4(0.6) 4.3(0.8)/4.4(0.9) 3.9(0.9) 3.8(0.9)

18. I have the opportunity to learn together with other students
in this placement.

3.4(1.1)/3.3(1.2) 4.2(1.0)/3.9(0.9) 2.9(1.2)/3.8(1.4)* 3.2(1.5)/3.0(1.1)

26. I feel I have influence over my learning in this placement. 3.4(0.9)/3.0(1.2)* 3.9(1.1)/4.0(0.9) 3.9(0.9)/4.0(1.1) 3.7(1.2)/3.4(1.2)

Subscale A2: Preparedness for student entry 19.1(4.2)/19.1(4.6) 26.9(3.8)/26.1(3.3) 25.7(4.1)/25.3(5.2) 22.0(5.9)/20.8(6.6)

1. I received useful induction to this placement. 3.5(1.0)/3.4(0.9) 4.0(1.0)/4.4(0.5) 3.8(0.8)/4.3(0.8) 3.8(1.1)/3.4(1.2)

2. My supervisors were expecting me when I arrived. 3.2(1.0)/3.3(0.9) 4.7(0.6)/4.7(0.5) 4.7(0.9)/4.6(0.6) 3.7(1.3)/3.9(1.2)

9. I have a supervisor to whom I know I can turn. 3.6(0.8)/3.6(1.1) 4.7(0.9)/4.4(0.9) 4.6(0.5)/4.1(1.3) 3.9(1.2)/3.7(1.4)

10. I have sufficient access to supervision. 3.5(0.9)/3.5(1.2) 4.5(0.9)/4.2(0.8) 4.3(1.2)/4.1(1.1) 3.8(1.2)/3.5(1.2)

11.The supervisors are well prepared for supervising. 3.0(0.9)/2.9(1.1) 4.4(1.1)/4.2(0.8) 4.3(1.0)/4.0(1.3) 3.6(1.2)/3.4(1.2)

12. It is clear that my supervisors are familiar with the learning
objectives.

2.3(0.9)/2.4(1.1) 4.6(0.8)/4.2(0.9)* 4.0(0.8)/4.2(0.9) 3.3(1.3)/3.0(1.4)

Overarching dimension Social participation (B1 + B2) 33.3(4.6)/33.9(6.2) 38.7(5.8)/39.0(5.0) 38.6(4.6)/38.4(6.3) 35.8(6.5)/34.4(7.9)

Subscale B1: Workplace interaction patterns and student
inclusion

21.5(3.3)/21.7(4.4) 25.6(3.8)/25.4(3.6) 24.9(3.3)/25.4(4.6) 23.4(4.5)/22.3(5.1)

7. I have access to computers. 3.4(1.1)/3.3(1.1) 4.4(0.8)/3.8(1.0)* 3.3(1.2)/4.1(1.5) 3.9(1.0)/3.7(1.2)

8. There is sufficient physical space for the number of students
on placement here.

3.7(1.0)/3.5(1.2) 4.6(0.6)/4.1(1.0) 4.3(0.9)/3.9(1.1) 3.7(1.2)/3.7(1.1)

19. As a student, I am received in a positive way by the staff here. 3.9(0.6)/3.8(0.9) 4.3(0.8)/4.5(0.7) 4.5(0.7)/4.6(0.6) 4.1(0.9)/3.9(1.1)

20. I feel included in the team of people who work here. 3.4 (0.9) / 3.6 (1.1) 4.0 (1.0) / 4.4 (0.8) 4.3 (0.6) / 4.1 (1.0) 3.8 (1.0) / 3.7 (1.2)

21. I feel welcome in the staff room/lunchroom here. 3.7(0.8)/3.8(1.0) 4.0(1.2)/4.3(0.9) 4.3(0.7)/4.3(1.2) 4.1(1.0)/3.8(1.0)

22. Communication between those working here is good. 3.5(0.8)/3.7(0.6)* 4.3(0.7)/4.3(0.7) 4.2(0.9)/4.3(0.8) 3.9(0.9)/3.3(1.4)*

Subscale B2: Equal treatment 11.7(2.2)/12.2(2.4) 13.1(2.6)/13.6(1.8) 13.7(1.9)/13.1(2.2) 12.5(2.6)/11.9(3.1)

23. Everyone is treated equally here, regardless of cultural
background.

4.1(0.8)/4.2(1.1) 4.5(0.8)/4.6(0.6) 4.7(0.5)/4.6(0.7) 4.2(1.9)/4.1(1.2)

24. Everyone is treated equally here, regardless of gender. 4.1(0.8)/4.2(1.0) 4.5(0.8)/4.7(0.5) 4.6(0.7)/4.3(0.9) 4.3(0.8)/ 4.1(1.0)

25. Everyone is treated with the same respect and dignity,
regardless of professional background.

3.5(1.0)/3.9(1.0)* 4.2(1.1)/4.2(0.9) 4.4(0.8)/4.2(0.9) 4.1(1.0)/3.7(1.2)

Abbreviations: UCEEM Uundergraduate Clinical Education Environment Measure, SD Standard deviation, S Semester, SLP Speech-language pathology
aThe UCEEM total score ranges from 26 to 130. The overarching dimension experiential learning ranges from 17 to 85. Subscale A1 ranges from 11 to 55, and
subscale A2 ranges from 6 to 30. The overarching dimension social participation ranges from 9 to 45. Subscale B1 ranges from 6 to 30, and subscale B2 ranges
from 3 to 15. The p-values show the results of comparisons between the semesters, which were calculated using the Mann-Whitney U test. * p < 0.05; ** p < 0.01
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(p < 0.05) than the students in semester 10 did. The
item Everyone was treated with the same respect and
dignity, regardless of professional background (p < 0.05),
which belonged to the subscale of equal treatment, was
rated lower by the medical students in 6th semester than
those in 10th semester.

Internal consistency
The internal consistency of the four subscales was good.
The Cronbach’s alpha was 0.919 for opportunities to
learn in and through work and quality of supervision;
that for preparedness for student entry and equal treat-
ment, as well as that for workplace interaction patterns
and student inclusion, was 0.812.

Discussion
The aim of this study was to describe and compare stu-
dents’ perceptions of their CLEs across four undergradu-
ate programs by using the recently developed UCEEM
questionnaire.
The total UCEEM scores and the scores for the over-

arching dimensions were high across the study, indicat-
ing that the students’ perceptions of their CLEs were
quite positive across different study programs. However,
the students from the medical and nursing programs
rated their CLEs lower than the students from the
physiotherapy and SLP programs did. Importantly, at
several subscale and item levels, the medical students
provided significantly lower ratings for their CLE than
the students from the other programs did. There were
few significant differences between the semesters within
each program.
This study was designed not only to explore the over-

all CLE but also to describe the possible differences be-
tween the studied programs. An overall positive
perception of the CLE was shared by the students from
all the programs, which was indicated by the high mean
total UCEEM scores. However, one unanticipated find-
ing was the significant differences between the programs.
While the ratings between the physiotherapy and SLP
students did not differ from each other, they both rated
their CLEs significantly higher than the medical and
nursing students did. To the best of our knowledge,
similar results have not been previously reported. There
are a number of plausible explanations for our results.
For instance, the differences may be partly due to the
smaller number of students per semester in the physio-
therapy and SLP programs, resulting in fewer students
per placement and supervisor. Another explanation
could be the length of the clinical placements. Physio-
therapy and SLP students could have placements as
short as 1 week but usually longer. Clinical education for
medical students conventionally consists of fragmented
short-term encounters with mainly acute-care patients

with an array of clinical supervisors and, therefore, often
lacks continuity [35].
Communities of practice develop around the things

that matter to its members and to the organizations that
support such communities [36]. With shorter place-
ments, as is the case with the medical students in this
study, there is little time to gradually move from periph-
eral participation, in which they are least connected with
the community, to engagement with the core health care
team. A model with longitudinal integrated clerkships
has been introduced to overcome the shortcomings with
frequent changes in disciplines and to increase continu-
ity [37]. Students have rated this model highly [38, 39],
and evidence shows that teachers also find the longitu-
dinal relationships between them and students satisfac-
tory, but the cost-effectiveness and long-term outcomes
are still under discussion [40]. It is worth noting, how-
ever, that the total scores were fairly high across the
study, which may indicate particular strengths within
certain programs rather than particular weaknesses.
With regard to the individual subscales, the percep-

tions of the opportunities to learn in and through work
and quality of supervision as well as preparedness for
student entry, both belonging to the dimension of ex-
periential learning, showed the greatest disparity be-
tween the programs. The mean scores for these
subscales were more than 6 points higher for physiother-
apy and SLP students than for medical students, suggest-
ing that the former perceived items, such as Encouraged
to participate in the work and Receiving useful feedback
from my supervisors, more positively than the medical
students did. The results of Strand et al. [30] and Rob-
erts et al. [31], who studied medical students in the
Swedish and UK settings, respectively, were similar, des-
pite marginal differences in the studied populations.
Strand et al. [30] chose a broad sample—a population
comparable to ours—to investigate students in semesters
6–10, whereas Roberts et al. [31] included final-year
medical students in their analysis. Previous studies have
emphasized that the CLE quality often depends on the
supervision. In a comprehensive study of 2500 health-
care students who completed clinical placements at a
university hospital, Pitkänen et al. [5] showed that super-
visory relationships had a significant effect on students’
CLE experiences. Further, these authors found that the
relationship was particularly good amongst students who
had named supervisor with whom they discussed the
learning outcomes. It is challenging for supervisors to
encourage students to participate in clincal work and
give them useful feedback if the supervisor and the stu-
dent encounters are short and lack continuity. Unfortu-
nately, the supervision models and the feedback
strategies used by the different programs and placements
were not investigated in the present study.
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At the item level, a disappointing finding was the med-
ical students’ low scores for Supervisors’ familiarity with
the learning objectives. A well-designed course aligns the
activities with the learning outcomes and assessment
[41]. Thus, supervisors need to know the learning out-
comes in order to help students meet their learning
needs and assess whether the tasks are relevant for them.
There are only a few studies available for comparison.
The DREEM questionnaire [23] includes a similar item,
but it focuses on whether the student, not the super-
visor, is familiar with the learning objectives. In the
study of Roberts et al. [31], in which more than 100
medical students were involved, supervisors’ familiarity
with the learning objectives was higher than that in our
study, but the authors studied final-year medical stu-
dents from four specialties. The length of each rotation
in their study was 8 weeks, whereas the medical students
in our university had rotations as short as a couple of
days and no longer than two to 3 weeks. It is likely that
the medical students in our study met a larger number
of supervisors during their rotations, which might have
contributed to knowledge variations regarding the over-
arching learning objectives. It is also plausible that the
supervision structure differs between the settings and
varies from rotation to rotation, which has also been
confirmed by previous research [42] but not investigated
in the current study. Nonetheless, the learning outcomes
should determine the content of the curriculum. When
supervisors know the learning objectives, they can
recognize students’ learning needs and ensure relevant
learning experiences [43].
Clinical placements provide students with the oppor-

tunity to socialize into their future profession and learn
interprofessional clinical practice. Our results for the
overarching dimension social participation comprising
the subscale of workplace interaction patterns and stu-
dent inclusion indicate that the students were received
in a positive way and welcomed to the staff room. These
results reflect those of Strand et al. [30] and Roberts
et al. [31] who also found comparable scores for these
subscales. An important finding in the other subscale
level here was the relatively high scores for equal treat-
ment. This refers to perceived discrimination in the
workplace, in general [30], and may involve discrimin-
ation or harassment based on race, religion, ethnicity, or
gender or include aspects of mistreatment [44]. Import-
antly, perceptions of a discriminatory climate negatively
affect educational outcomes [45]. We did not find sub-
stantial differences between male and female students,
which is encouraging. These results are consistent with
those of Strand et al. [30] and Roberts et al. [31], but
contradictory findings in a comprehensive study among
nursing and medical students from New Zeeland show
that bullying and harassment of students in health

professional education are widespread problems [46].
However, the prevalence of bullying and harassment
seems to vary, ranging, for instance, from 25% among
physiotherapy students [47] to 91% among medical stu-
dents [48] and 90% among nursing students [49]. This
inconsistency may be due to several factors, such as the
different definitions of bullying and harassment and the
use of different instruments [46]. To our knowledge,
with the exception of the UCEEM, few instruments
measure equal treatment aspects in the CLE. The Post-
graduate Hospital Educational Environment Measure
[24] measures comparable aspects, whereas the Dutch
Residency Educational Climate Test [27] and the Scan of
Postgraduate Educational Environment Domains [28]
measure respectful attitudes. Nevertheless, all these in-
struments are created for postgraduate education. It is
important to measure equal treatment aspects in future
evaluations in order to provide students with a safe and
inclusive CLE, and the UCEEM seems to be a suitable
tool for this purpose.
Perceptions of the CLE showed certain variations be-

tween students from earlier and later semesters, with
younger students from the medical and nursing pro-
grams rating the items slightly higher compared with the
students from the later semesters. However, the varia-
tions did not follow a consistent pattern across the pro-
grams, so no firm conclusions can be drawn.
There are no studies that have used UCEEM for com-

parison, but similar inconsistency between semesters has
been shown in a comprehensive Australian study that
used the DREEM and that included more than 500 stu-
dents from eight different health science courses [20]. It
could be speculated that students from later semesters
are more experienced and, therefore, more demanding.
It is also plausible that older students show training fa-
tigue [50] and are less enthusiastic. Rotthoff et al. [51]
previously assumed that the perception of a deterior-
ation of the LE is not due exclusively to educational de-
livery but also to individual factors, such as aging,
becoming more autonomous, and becoming more
critical.
This study is unique in that it covers 280 students

from the early and later semesters from four study pro-
grams. The diversity of the environments and the signifi-
cant results for many items are the strengths of the
study. However, several limitations warrant discussion.
One limitation has to do with the UCEEM question-
naire. It was designed for medical students but was ap-
plied to physiotherapy, SLP, and nursing students based
on the assumption that the CLE is essentially the same
for all undergraduate students. In addition, the question-
naire was relatively new, making comparisons with other
studies difficult. There were no recommendations for
the analysis or presentation of the results [30]. Second,
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there is controversy regarding how Likert data should be
analyzed, which is a topic that has been debated in the
scientific literature for nearly 50 years [52]. From a stat-
istical point of view, utilizing means and parametric stat-
istical testing on ordinal data from Likert data as used in
this study may not be acceptable. However, according to
Carifio and Perla [52], the discussion on how Likert re-
sponses should be analyzed strongly posits, that while
Likert items may well be ordinal, Likert scales, consisting
of sums across many items, will be interval. It is there-
fore suitable to summarize the scores produced from
Likert responses using means and standard deviations as
well as parametric statistical techniques. Third, the
UCEEM is constructed employing a 1–5 Likert response
format instead of a 0–4 scale, and therefore performing
percentage comparisons, as recommended by Dimoliatis
et al. [53], was difficult. Lastly, the response rates were
satisfactory for three of the programs, albeit quite low
for the nursing program, wherefore the total response
rate was moderate. Thus, an important limitation of this
study concerns the response rate for the nursing stu-
dents, herefore, the results have to be interpreted with
caution. Nevertheless, we regard the sample as being of
sufficient variety and size to provide valuable data.
Further research should be undertaken to investigate

the conditions of clinical supervisors. A more detailed
description of supervisor training and the model of
supervision in different programs would be valuable.
Such a study could also aim to specify what students
identify as central to good supervision and preparation
for student entry. A detailed description of how different
programs work to make supervisors more attentive to
the intended learning outcomes that are central for clin-
ical training should be made. Our results likewise raise
the question of the impact of group size variations and
the length of clinical placements in different study pro-
grams. These aspects were not explored in this study but
should be investigated further.

Conclusion
The students generally hold positive perceptions toward
their CLEs, suggesting that the environments across the
programs met the educational needs of the students.
However, we found several significant differences be-
tween the programs in favor of the smaller programs of
physiotherapy and SLP. In several aspects, the medical
students provided significantly lower ratings of their
CLE compared with the other students. The low ratings
for supervisors’ familiarity with the learning objectives
underscore the need to ensure that the prerequisites for
optimal supervision are met.

Abbreviations
CLE: Clinical learning environment; CoP: Communities of Practice; DREE
M: Dundee Ready Education Environment Measure; ECTS: European Credit

Transfer and Accumulations system; LE: Learning environment; IRR: Item
response rate; PT: Physiotherapy; SLP: Speech-language pathology;
SPSS: Statistical Package for the Social Sciences; UCEEM: Undergraduate
Clinical Education Environment Measure

Acknowledgements
The authors wish to thank Terese Stenfors, Sari Ponzer, Per Östberg, and
Malin Nygren-Bonnier for their contribution to the study design, Mikael
Andersson Franco for statistical assistance, and all the students at Karolinska
Institutet who devoted their time to participate in the study.

Authors’ contributions
PP and RM made substantial contribution to the design of the study. PP and
RM collected the data. MS, PP and RM contributed to the interpretation of
the data and drafting of the manuscript. MS, PP and RM contributed to the
write-up of early versions of the manuscript and all authors approved the
final version of the submitted manuscript. MS, PP and RM agree accountabil-
ity for the accuracy and integrity of the work.

Authors’ information
MS is a Ph.D. student at the Department of Clinical Science, Intervention and
Technology, Karolinska Institutet and a senior physiotherapist at the Allied
Health Professionals Function, Medical Unit Occupational Therapy and
Physiotherapy, Karolinska University Hospital, Stockholm, Sweden.
PJP (DC, MMedEd, Ph.D.) is a lecturer in medical education at the
Department of Learning, Informatics, Management and Ethics, Karolinska
Institutet, Sweden.
RM (MD, Ph.D., MEd) is a senior lecturer at the Department of Medical
Epidemiology and Biostatics, Karolinska Institutet, and a senior consultant at
the Department of Otolaryngology, Head and Neck Surgery, Karolinska
University Hospital, Stockholm, Sweden.

Funding
This work was supported by grants provided by Region Stockholm (ALF
project). The funding body did not participate in the design of the study,
data collection, analysis, interpretation of data, or in the writing of the
manuscript. Open Access funding provided by Karolinska Institute.

Availability of data and materials
The datasets generated and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Participation was voluntary, and the participants were informed about the
study both orally and in writing. Written informed consent was obtained
from the participants prior to completing the UCEEM inventory. All collected
data were anonymized, handled, and stored in accordance with the tenets
of the Declaration of Helsinki. Study approval was obtained by the Regional
Ethical Review Board in Stockholm (2017/38–31/4).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Clinical Science, Intervention and Technology, Karolinska
Institutet, Stockholm, Sweden. 2Functional Area Occupational Therapy and
Physiotherapy, Allied Health Professionals Function, Karolinska University
Hospital, Huddinge, 171 76 Stockholm, Sweden. 3Department of Learning
Informatics, Management and Ethics, Karolinska Institutet, 171 77 Stockholm,
Sweden. 4Department of Medical Epidemiology and Biostatistics, Karolinska
Institutet, 171 77 Stockholm, Sweden.

Sellberg et al. BMC Medical Education          (2021) 21:258 Page 11 of 13



Received: 9 July 2020 Accepted: 25 April 2021

References
1. Palmgren PJ. It takes two to tango: an inquiry into healthcare professional

education environments. Inst för lärande, informatik, management och etik/
Dept of Learning, Informatics, Management and Ethics; 2016.

2. Gruppen LD. Context and complexity in the clinical learning environment.
Med Teach. 2019;41(4):373–4. https://doi.org/10.1080/0142159X.2019.1
566599.

3. Papastavrou E, Dimitriadou M, Tsangari H, Andreou C. Nursing students’
satisfaction of the clinical learning environment: a research study. BMC Nurs.
2016;15(1):44. https://doi.org/10.1186/s12912-016-0164-4.

4. Jarvis-Selinger S, Pratt DD, Regehr G. Competency is not enough:
integrating identity formation into the medical education discourse. Acad
Med. 2012;87(9):1185–90. https://doi.org/10.1097/ACM.0b013e3182604968.

5. Pitkänen S, Kääriäinen M, Oikarainen A, Tuomikoski AM, Elo S, Ruotsalainen
H, et al. Healthcare students' evaluation of the clinical learning environment
and supervision–a cross-sectional study. Nurse Educ Today. 2018;62:143–9.
https://doi.org/10.1016/j.nedt.2018.01.005.

6. Tynjälä P. Perspectives into learning at the workplace. Educ Res Rev. 2008;
3(2):130–54. https://doi.org/10.1016/j.edurev.2007.12.001.

7. Morris C, Blaney D. Work-based learning. Understanding medical education:
evidence, theory and practice. Oxford: Association for the Study of Medical
Education; 2010. p. 69–82.

8. Holt KD, Miller RS, Vasilias J, Byrne LM, Cable C, Grosso L, et al. Relationships
between the ACGME resident and faculty surveys and program pass rates
on the ABIM internal medicine certification examination. Acad Med. 2018;
93(8):1205–11. https://doi.org/10.1097/ACM.0000000000002228.

9. Courtney-Pratt H, Ford K, Marlow A. Evaluating, understanding and
improving the quality of clinical placements for undergraduate nurses: a
practice development approach. Nurse Educ Pract. 2015;15(6):512–6. https://
doi.org/10.1016/j.nepr.2015.07.002.

10. Weiss T, Swede MJ. Transforming preprofessional health education through
relationship-centered care and narrative medicine. Teach Learn Med. 2019;
31(2):222–33. https://doi.org/10.1080/10401334.2016.1159566.

11. Brown T, Williams B, McKenna L, Palermo C, McCall L, Roller L, et al. Practice
education learning environments: the mismatch between perceived and
preferred expectations of undergraduate health science students. Nurse
Educ Today. 2011;31(8):e22–e8. https://doi.org/10.1016/j.nedt.2010.11.013.

12. Kilty C, Wiese A, Bergin C, Flood P, Fu N, Horgan M, et al. A national
stakeholder consensus study of challenges and priorities for clinical learning
environments in postgraduate medical education. BMC Med Educ. 2017;
17(1):226. https://doi.org/10.1186/s12909-017-1065-2.

13. Enns SC, Perotta B, Paro HB, Gannam S, Peleias M, Mayer FB, et al. Medical
students’ perception of their educational environment and quality of life: is
there a positive association? Acad Med. 2016;91(3):409–17. https://doi.org/1
0.1097/ACM.0000000000000952.

14. Jokelainen M, Turunen H, Tossavainen K, Jamookeeah D, Coco K. A
systematic review of mentoring nursing students in clinical placements. J
Clin Nurs. 2011;20(19–20):2854–67. https://doi.org/10.1111/j.1365-2702.2010.
03571.x.

15. Quigley D, Loftu L, McGuire A, O'Grady K. An optimal environment for
placement learning: listening to the voices of speech and language therapy
students. Int J Lang Comm Dis. 2020;55(4):506–19. https://doi.org/1
0.1111/1460-6984.12533.

16. Kossioni AE, Lyrakos G, Ntinalexi I, Varela R, Economu I. 2014. The
development and validation of a questionnaire to measure the clinical
learning environment for undergraduate dental students (DECLEI). Eur J D
Edu. 2014;18(2):71–9. https://doi.org/10.1111/eje.12051.

17. Flott EA, Linden L. The clinical learning environment in nursing education: a
concept analysis. J Adv Nurs. 2016;72(3):501–13. https://doi.org/10.1111/ja
n.12861.

18. Nordquist J, Hall J, Caverzagie K, Snell L, Chan MK, Thoma B, et al. The
clinical learning environment. Med Teach. 2019;41(4):366–72. https://doi.
org/10.1080/0142159X.2019.1566601.

19. Chan CYW, Sum MY, Tan GMY, Tor PC, Sim K. Adoption and correlates
of the Dundee ready educational environment measure (DREEM) in the
evaluation of undergraduate learning environments–a systematic review.
Med Teach. 2018;40(12):1240–7. https://doi.org/10.1080/0142159X.201
8.1426842.

20. Brown T, Williams B, Lynch M. The Australian DREEM: evaluating
student perceptions of academic learning environments within eight
health science courses. Int J Med Educ. 2011;2:94–101. https://doi.org/1
0.5116/ijme.4e66.1b37.

21. Ousey K, Stephenson J, Brown T, Garsid J. Investigating perceptions of the
academic educational environment across six undergraduate health care
courses in the United Kingdom. Nurse Educ Pract. 2014;14(1):24–9. https://
doi.org/10.1016/j.nepr.2013.06.012.

22. Palmgren PJ, Lindquist I, Sundberg T, Nilsson GH, Laksov KB. Exploring
perceptions of the educational environment among undergraduate
physiotherapy students. Int J Med Ed. 2014;5:135–46. https://doi.org/10.511
6/ijme.53a5.7457.

23. Roff S, McAleer S, Harden RM, Al-Qahtani M, Ahmed AU, Deza H, et al.
Development and validation of the Dundee ready education environment
measure (DREEM). Med Teach. 1997;19(4):295–9.

24. Roff S, McAleer S, Skinner A. Development and validation of an instrument
to measure the postgraduate clinical learning and teaching educational
environment for hospital-based junior doctors in the UK. Med Teach. 2005;
27(4):326–31. https://doi.org/10.1080/01421590500150874.

25. Saarikoski M, Isoaho H, Warne T, Leino-Kilpi H. The nurse teacher in clinical
practice: developing the new sub-dimension to the clinical learning
environment and supervision (CLES) scale. Int J Nurs. 2008;45(8):1233–7.
https://doi.org/10.1016/j.ijnurstu.2007.07.009.

26. Schönrock-Adema J, Bouwkamp-Timmer T, van Hell EA, Cohen-Schotanus J.
Key elements in assessing the educational environment: where is the
theory? Adv Health Sci Educ. 2012;17(5):727–42. https://doi.org/10.1007/s104
59-011-9346-8.

27. Boor K, Van Der Vleuten C, Teunissen P, Scherpbier A, Scheele F.
Development and analysis of D-RECT, an instrument measuring residents’
learning climate. Med Teach. 2011;33(10):820–7. https://doi.org/10.3109/
0142159X.2010.541533.

28. Schönrock-Adema J, Visscher M, Raat AJ, Brand PL. Development and
validation of the scan of postgraduate educational environment domains
(SPEED): a brief instrument to assess the educational environment in
postgraduate medical education. PLoS One. 2015;10(9):1–12.

29. Colbert-Getz JM, Kim S, Goode VH, Shochet RB, Wright SM. Assessing
medical students’ and residents’ perceptions of the learning environment:
exploring validity evidence for the interpretation of scores from existing
tools. Acad Med. 2014;89(12):1687–93. https://doi.org/10.1097/ACM.
0000000000000433.

30. Strand P, Sjoborg K, Stalmeijer R, Wichmann-Hansen G, Jakobsson U, Edgren
G. Development and psychometric evaluation of the undergraduate clinical
education environment measure (UCEEM). Med Teach. 2013;35(12):1014–26.
https://doi.org/10.3109/0142159X.2013.835389.

31. Roberts R, Cleland J, Strand P, Johnston P. 2018. Medical students’ views of
clinical environments. Clin Teach. 2018;15(4):325–30. https://doi.org/10.1111/
tct.12691.

32. Jakobsson U, Danielsen N, Edgren G. Psychometric evaluation of the
dundee ready educational environment measure: Swedish version. Med
Teach. 2011;33(5):e267–e74. https://doi.org/10.3109/0142159X.2011.558540.

33. Tavakol M, Dennick R. Making sense of Cronbach's alpha. Int J Med Educ.
2011;2:53–5. https://doi.org/10.5116/ijme.4dfb.8dfd.

34. Swift L, Miles S, Leinster SJ. The analysis and reporting of the Dundee
ready education environment measure (DREEM): some informed
guidelines for evaluators. Creat Educ. 2013;4(05):340–7. https://doi.org/1
0.4236/ce.2013.45050.

35. Thistlethwaite JE, Bartle E, Chong AAL, Dick ML, King D, Mahoney S, et al. A
review of longitudinal community and hospital placements in medical
education: BEME Guide No. 26. Med Teach. 2013;35(8):e1340–64.

36. Wenger E. Communities of practice: learning as a social system. Syst Think.
1998;9(5):2–3.

37. Hirsh DA, Ogur B, Thibault GE, Cox M. “Continuity” as an organizing
principle for clinical education reform. N Engl J Med. 2007;356(8):858–66.
https://doi.org/10.1056/NEJMsb061660.

38. Norris TE, Schaad DC, DeWitt D, Ogur B, Hunt DD. Longitudinal integrated
clerkships for medical students: an innovation adapted by medical schools
in Australia, Canada, South Africa, and the United States. Acad Med. 2009;
84(7):902–7. https://doi.org/10.1097/ACM.0b013e3181a85776.

39. Brown ME, Crampton PE, Anderson K, Finn GM. Not all who wander are lost:
evaluation of the Hull York medical school longitudinal integrated clerkship.
Educ Prim Care. 2020:1–9. https://doi.org/10.1080/14739879.2020.1816859.

Sellberg et al. BMC Medical Education          (2021) 21:258 Page 12 of 13

https://doi.org/10.1080/0142159X.2019.1566599
https://doi.org/10.1080/0142159X.2019.1566599
https://doi.org/10.1186/s12912-016-0164-4
https://doi.org/10.1097/ACM.0b013e3182604968
https://doi.org/10.1016/j.nedt.2018.01.005
https://doi.org/10.1016/j.edurev.2007.12.001
https://doi.org/10.1097/ACM.0000000000002228
https://doi.org/10.1016/j.nepr.2015.07.002
https://doi.org/10.1016/j.nepr.2015.07.002
https://doi.org/10.1080/10401334.2016.1159566
https://doi.org/10.1016/j.nedt.2010.11.013
https://doi.org/10.1186/s12909-017-1065-2
https://doi.org/10.1097/ACM.0000000000000952
https://doi.org/10.1097/ACM.0000000000000952
https://doi.org/10.1111/j.1365-2702.2010.03571.x
https://doi.org/10.1111/j.1365-2702.2010.03571.x
https://doi.org/10.1111/1460-6984.12533
https://doi.org/10.1111/1460-6984.12533
https://doi.org/10.1111/eje.12051
https://doi.org/10.1111/jan.12861
https://doi.org/10.1111/jan.12861
https://doi.org/10.1080/0142159X.2019.1566601
https://doi.org/10.1080/0142159X.2019.1566601
https://doi.org/10.1080/0142159X.2018.1426842
https://doi.org/10.1080/0142159X.2018.1426842
https://doi.org/10.5116/ijme.4e66.1b37
https://doi.org/10.5116/ijme.4e66.1b37
https://doi.org/10.1016/j.nepr.2013.06.012
https://doi.org/10.1016/j.nepr.2013.06.012
https://doi.org/10.5116/ijme.53a5.7457
https://doi.org/10.5116/ijme.53a5.7457
https://doi.org/10.1080/01421590500150874
https://doi.org/10.1016/j.ijnurstu.2007.07.009
https://doi.org/10.1007/s10459-011-9346-8
https://doi.org/10.1007/s10459-011-9346-8
https://doi.org/10.3109/0142159X.2010.541533
https://doi.org/10.3109/0142159X.2010.541533
https://doi.org/10.1097/ACM.0000000000000433
https://doi.org/10.1097/ACM.0000000000000433
https://doi.org/10.3109/0142159X.2013.835389
https://doi.org/10.1111/tct.12691
https://doi.org/10.1111/tct.12691
https://doi.org/10.3109/0142159X.2011.558540
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.4236/ce.2013.45050
https://doi.org/10.4236/ce.2013.45050
https://doi.org/10.1056/NEJMsb061660
https://doi.org/10.1097/ACM.0b013e3181a85776
https://doi.org/10.1080/14739879.2020.1816859


40. Bartlett M, Couper I, Poncelet A, Worley PT. The do’s, don’ts and don’t
knows of establishing a sustainable longitudinal integrated clerkship.
Perspect Med Educ. 2020;9:5–19.

41. Biggs J, Tang C. Teaching for quality learning at university. 4th ed. New
York: McGraw-Hill; 2011.

42. Kilminster S, Cottrell D, Grant J, Jolly B. AMEE guide no. 27: effective
educational and clinical supervision. Med Teach. 2007;29(1):2–19. https://doi.
org/10.1080/01421590701210907.

43. Taylor DC, Hamdy H. Adult learning theories: implications for learning and
teaching in medical education: AMEE guide no. 83. Med Teach. 2013;35(11):
e1561–72. https://doi.org/10.3109/0142159X.2013.828153.

44. Mavis B, Aron S, Lipscomb W, Rappley M. Learning about medical student
mistreatment from responses to the medical school graduation
questionnaire. Acad Med. 2014;89(5):705–11. https://doi.org/10.1097/ACM.
0000000000000199.

45. Hurtado S, Griffin KA, Arellano L, Cuellar M. Assessing the value of climate
assessments: progress and future directions. J Divers High. 2008;1(4):204–21.
https://doi.org/10.1037/a0014009.

46. Smith-Han K, Collins E, Asil M, Blakey AG, Anderson L, Berryman E, et al.
Measuring exposure to bullying and harassment in health professional students
in a clinical workplace environment: evaluating the psychometric properties of
the clinical workplace learning NAQ-R scale. Med Teach. 2020;42:1–9.

47. Stubbs B, Soundy A. Physiotherapy students’ experiences of bullying on
clinical internships: an exploratory study. Physiotherapy. 2013;99(2):178–80.
https://doi.org/10.1016/j.physio.2013.01.001.

48. Li SF, Grant K, Bhoj T, Lent G, Garrick JF, Greenwald P, et al. Resident
experience of abuse and harassment in emergency medicine: ten years
later. J Emerg Med. 2010;38(2):248–52. https://doi.org/10.1016/j.jemermed.2
008.05.005.

49. Foster B, Mackie B, Barnett N. Bullying in the health sector: a study of
bullying of nursing students. N Z J Employment Relat. 2004;29(2):67.

50. Taylor TS, Raynard AL, Lingard L. Perseverance, faith and stoicism: a
qualitative study of medical student perspectives on managing fatigue.
Med Ed. 2019;53(12):1221–9. https://doi.org/10.1111/medu.13998.

51. Rotthoff T, Ostapczuk MS, De Bruin J, Decking U, Schneider M, Ritz-Timme S.
Assessing the learning environment of a faculty: psychometric validation of
the German version of the Dundee ready education environment measure
with students and teachers. Med Teach. 2011;33(11):e624–36. https://doi.
org/10.3109/0142159X.2011.610841.

52. Carifio J, Perla R. Resolving the 50-year debate around using and misusing
Likert scales. Med Ed. 2008;42(12):1150–2. https://doi.org/10.1111/j.1365-2
923.2008.03172.x.

53. Dimoliatis ID, Jelastopulu E. Surgical theatre (operating room) measure STEE
M (OREEM) scoring overestimates educational environment: the 1-to-L bias.
Univers J Educ Res. 2013;1(3):247–54.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Sellberg et al. BMC Medical Education          (2021) 21:258 Page 13 of 13

https://doi.org/10.1080/01421590701210907
https://doi.org/10.1080/01421590701210907
https://doi.org/10.3109/0142159X.2013.828153
https://doi.org/10.1097/ACM.0000000000000199
https://doi.org/10.1097/ACM.0000000000000199
https://doi.org/10.1037/a0014009
https://doi.org/10.1016/j.physio.2013.01.001
https://doi.org/10.1016/j.jemermed.2008.05.005
https://doi.org/10.1016/j.jemermed.2008.05.005
https://doi.org/10.1111/medu.13998
https://doi.org/10.3109/0142159X.2011.610841
https://doi.org/10.3109/0142159X.2011.610841
https://doi.org/10.1111/j.1365-2923.2008.03172.x
https://doi.org/10.1111/j.1365-2923.2008.03172.x

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Setting of the study
	Participants
	Data collection
	The undergraduate clinical education environment measure (UCEEM)
	Data analysis

	Results
	Participants
	Total UCEEM scores
	Overarching dimension experiential learning
	Subscale and item scores
	Comparisons between semesters

	Overarching dimension social participation
	Subscale and item scores
	Comparisons between semesters

	Internal consistency

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Authors’ information
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

