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ABSTRACT

OBJECTIVES: Improving medical student placements relies on being able to reliably evaluate how students experience clinical learning envir-
onments. The Undergraduate Clinical Education Environment Measure (UCEEM) is an increasingly used validated tool designed to allow such
evaluations. This study aims to further characterize how the UCEEM relates to qualitative evaluation.

METHODS: Students on placement at one hospital were invited to complete the UCEEM before and after the implementation of an innovative new
placement structure. Additionally, focus groups were employed to collect qualitative data on their experiences. a novel protocol to triangulate the
output of the UCEEM with the qualitative data was developed.

RESULTS: The UCEEM showed good internal consistency (Cronbach’s Alpha 0.79-0.91) and internal correlation. Implementation of the interven-
tion created significant improvements in the overall UCEEM scores (P= .008) and in the “Learning in and through work and quality of supervision”
(P= .048), “Preparedness for student entry” (P= .033) and “Workplace interaction patterns and student inclusion” (P= .039) domains. The triangu-
lation of qualitative data with UCEEM output showed that the UCEEM allowed evaluation of some perceptions not reached through open ques-
tioning. However, mixed interpretations of UCEEM items by students led to the conflation of themes and challenges in deriving the meaning
behind the score. This appeared to be the case for 14 of the 24 UCEEM items.

CONCLUSION: This investigation adds to the literature supporting the UCEEM as a validated tool. It also elucidates the limitations and relation-
ships to qualitative data that investigators need to be aware of in its use.
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Introduction
A key challenge in medical education is designing and improv-

ing placements within a clinical learning environment (CLE).

This term aims to capture everything that impacts the experi-

ences of students on clinical placement and encompass interac-

tions between students, clinicians, educators, and the working

hospital.1

Importantly, educational outcomes are strongly linked to

the learning climate.2-4 Essential qualities highlighted in

“Tomorrow’s Doctors,” such as empathy and professional-

ism are eroded by poor learning climates.5,6

Evaluation of the Clinical Learning Environment

To evaluate the quality of their courses educators must be able

to assess the quality of a given CLE, both at a single point in

time and over time. The complex nature of CLEs makes this

a challenge.7

Typically, aspects of the CLE are investigated by proxy—
student reported experience. Standardized and validated

quantitative tools may offer reliable and statistically robust

means to assess clinical environments quickly and effectively

over time, at the cost of losing breadth and depth of informa-

tion and the ability to discover unexpected points offered by

qualitative methods such as focus groups.8,9

The Undergraduate Clinical Educational Environment
Measure

The Undergraduate Clinical Educational Environment

Measure (UCEEM) is one such validated 25-item question-

naire developed specifically to “measure the undergraduate

medical student perceptions of multiple dimensions of the edu-

cation environment in the clinical workplace.”10 The 25 items

were clustered through exploratory factor analysis to correspond

to 4 underlying “factors”, grouped into 2 pairs. These are

“opportunities to learn in and through work and quality of

supervision” (A1), “preparedness [of the clinical environment]

for student entry” (A2), which together are grouped as

“Experiential learning” factors, and “workplace interaction pat-

terns and student inclusion” (B1), and “equal treatment” (B2),
which are grouped as the “Social Participation” factors.
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The UCEEM differs from previous measures such as the

frequently used 50-item Dundee Ready Education Environment

Measure (DREEM)11 in that it aims to specifically evaluate

student experience of work-based, supervision-based and self-

directed learning within a given clinical setting, rather than more

broadly assessing the academic environment of an entire medical

school. Among the 36 environmental evaluation tools evaluated

by Irby and colleagues in a recent review, it was 1 of only 6

which are “clinically oriented learning environment instruments

designed for general-purpose use in medical education”, and 1 of

only 2 that evaluated all 4 of the domains they defined as import-

ant.12 It has now been used in diverse settings internationally.13-16

The UCEEM thus fills an important niche for educators looking

to evaluate the environment experienced by clinical students.

However, literature on the real-world usage of the UCEEM

is so far limited. The creators suggested “that future research

directions combine UCEEMmeasures with additional qualita-

tive data to further deepen understanding of the various elements

of optimal and suboptimal workplace learning environments for

this group of learners”, and potentially use “pre and post quality

improvement measures.”10 Further interviews of stakeholders

about their interpretation of UCEEM items found that different

stakeholders may interpret items in different ways, reinforcing and

deepening the need for mixed-methodology studies to better

understand the usefulness of the tool.17

Intervention

Royal Papworth Hospital (RPH) recently introduced a new

innovative intervention designed to improve the CLE and to

enhance student’s ability to engage in self-directed learning.

The educational intervention consisted of the application of

new resources to design and implement a new structure for

learning activities and student support. The intervention intro-

duced two elements: first, education fellows acted as mentors to

the students. They met with students weekly, guiding students to

refine SMART goals,18 pointing them towards activities, aiding

integration with the hospital teams, and assisting them in reflecting

on the efficacy of their learning methodology. Second, a “toolbox”
of educational opportunities was made available, which students

could sign up for in accordance with applicability to their goals.

This included a wide variety of options such as supervised ABG

practice in the Respiratory Support center, OSCE-focused

bedside supervision, pharmacist shadowing, and simulated on-call.

The aim of the intervention was to increase access to high-

quality educational supervision, improve the ability of students to

engage with clinical teams, and facilitate and encourage self-

directed learning and the development of self-directed learning

skills. These elements are among those evaluated in the UCEEM.

Objectives

This study evaluated the impact of this intervention using the

UCEEM questionnaire before and after implementation and

using focus groups after the intervention. It therefore had the

opportunity to provide the first published example of the

UCEEM being used before and after an intervention to evalu-

ate change and to triangulate and compare the outcomes of the

UCEEM with qualitative data about the same course gathered

in parallel, elucidating the relative performance of each method.

It is hypothesized that (1) the UCEEM would be responsive to

an intervention designed to improve the CLE, and that (2)

qualitative data gathered in parallel would reveal information

important to understanding how the UCEEM results can be

interpreted.

This provides evidence as to the usefulness of the UCEEM

in new settings, as well as how the information it offers relates

to and complements parallel qualitative evaluations of a clinical

environment.

Methods
This study used a mixed-methods approach, combining quan-

titative evaluation of a CLE using a validated tool and qualita-

tive evaluation with focus groups and thematic analysis to allow

for triangulation between the 2 methods and enhance under-

standing of the quantitative tool.

Population

The intervention and evaluation took place in RPH,

Cambridgeshire, UK. Students were final-year medical stu-

dents attending the University of Cambridge. They attend

RPH for a 2-week placement, during which they are attached

to 1 medical or surgical team. The evaluation took place

between August 2019 and August 2021. There were 6 itera-

tions of the 2-week placement pre-intervention, and 39 itera-

tions post-intervention.

Quantitative Data Collection and Analysis—UCEEM. All stu-

dents were offered the chance to complete the UCEEM via

Google Forms at the end of their 2-week placement at Royal

Papworth alongside routine course evaluation, with additional

consent gained for use of the data for research. No incentive

was offered for filling out the UCEEM questionnaire, and

completion was not mandatory, though the total number of

potential students filling out the questionnaire was known.

The researchers provided teaching and educational supervision

to some of the students who completed the UCEEM question-

naire as part of a team of 5 Clinical Fellows.

Data analysis was carried out using the XRealStats add on to

Microsoft Excel.19 The internal consistency of the UCEEM

was assessed using Cronbach’s Alpha. Floor and Ceiling

effects were calculated. Changes in UCEEM scores before

and after the intervention were assessed through a

Mann-Whitney U test as the UCEEM produces ordinal data

(alpha= 0.05).
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Qualitative Data Collection—Focus Group Methodology. At the

end of each academic year, all students who attended the place-

ment post-implementation of the intervention were invited via

email to take part in a 60-min focus group (convenience sam-

pling). A £10 voucher was offered as compensation for their

time. All respondents took part in focus group interviews

carried out by 1 of the investigators (JH, MBBChir, PGDip

MedEd, Clinical Fellow in Medical Education, RPH). The

researchers trained in qualitative methodologies in their post-

graduate medical education study. Focus groups took place

over the video conference tool Zoom.

The focus group employed open questions to initiate discus-

sion in areas that match the domains of the UCEEM question-

naire, explore areas of interest to the design of the intervention,

offer opportunities for ideas outside the scope of the UCEEM,

and investigate outcomes that were specific aims of the educa-

tional intervention. The interview format is available in

Appendix 1. Focus groups were recorded and transcribed

manually by JH and AJ.

Qualitative Data Analysis. After anonymization, responses

were analyzed using a constant comparative thematic analysis

approach.20,21 The theoretical underpinnings were constructiv-

ist in epistemology, experiential in orientation, and inductive in

analysis, using latent, open, and axial coding to explore the ideas

behind the data.21,22 Iterative discussion of the transcripts was

employed to define underlying ideas, patterns, or assumptions,

to which codes were assigned. The data was fractured based on

these codes (open coding) and rearranged to further identify

patterns (axial coding). All coding was completed manually

by the principal researchers (JH and AJ).

The principal researchers worked as Clinical Fellows in

Medical Education. They were also clinical students at the

same institution as the study, providing insight into the clinical

student experience. The researchers have a personal interest in

medical education that developed in observations of the curric-

ulum in question when they were students. The principal

researchers designed the educational intervention and were

therefore invested in the evaluation and future development

of the program. The researchers utilized this positionality

reflexively in the thematic analysis.23 None of the interviewed

students were students of the interviewer. Findings are reported

following the recommendations outlined in the Consolidated

Criteria for Reporting Qualitative Research checklist, and a

completed checklist is available as Supplementary Table S1.

R and the RQDA package were used for data management.24

Triangulation Protocol. Triangulation was performed between

UCEEM data and focus group data postintervention.

To robustly compare the data from the UCEEM and focus

groups, a data triangulation protocol was developed to compare

any qualitative dataset to a quantitative inventory, adapting

from a triangulation protocol described in “Developing and

Implementing a Triangulation Protocol for Qualitative

Health Research” by Farmer et al25 for comparing 2 qualitative

datasets. The steps in the adapted protocol are shown in

Table 1, and the stages up to the end of “Convergence
coding” are summarized in Figure 1.

Two stipulations are relevant to this use case. The 2

researchers independently analyzed the datasets before

meeting to discuss and integrate their work. UCEEM scores

were interpreted by quartile rather than absolute value. This

was necessary due to pronounced ceiling effects—even “low”
scores had a high absolute value. The first quartile was inter-

preted as “Poor,” second as “Acceptable,” third as “Good,”
and fourth as “Excellent.”

An alternative way to evaluate scores in a dataset with fewer

ceiling effects would be to utilize the interpretation of the

DREEM scoring system offered by McAleer et al.26

Ethical Review. The project was reviewed and approved by the

Cambridge Higher Education Research Ethics Committee

(CHESREC)—Reference number 2020.ET.16_Jones.

Results
Study Population and Response Rate

The preintervention course was delivered to 54 students. The

postintervention course was delivered to 256 students. All stu-

dents were invited to fill out the UCEEM. Preintervention, 11

students completed the questionnaire; postintervention, 73.

The response rate was thus 20.4% and 28.5%, respectively.

The distribution of respondents by age and sex is shown in

Table 2.

All students who attended the course postimplementation of

the intervention were invited to take part in a focus group. In

total, 11 students were interviewed over the course of 5 focus

groups, 4 of which had 2 participants; the remaining had 3

(response rate 4.3%).

Statistical Properties of UCEEM

Correlations and Distributions of Scores. The mean scores for

each domain (as a percentage of the maximum possible) and

for the UCEEM overall are shown in Table 3, alongside

ceiling effect values for each domain. There are notable

ceiling effects in most domains but zero floor effects and

these were therefore omitted from the table.

Internal Consistency. Table 4 shows the Cronbach’s Alpha for
each domain alongside the Cronbach’s alpha calculated when

the tool was constructed.

Response of UCEEM to Intervention

Significant improvements in the score were found in domains

A1, A2, and B1: “Learning in and through work and the

Jones et al 3

https://journals.sagepub.com/doi/suppl/10.1177/23821205231202335
https://journals.sagepub.com/doi/suppl/10.1177/23821205231202335


quality of supervision” (P= .048), “Preparedness for student

entry” (P= .033), and “Workplace interaction patterns and

student inclusion” (P= .039). No significant change was

found in domain 4, “Equal treatment” (Table 3).
There was a significant increase in the total UCEEM score

(P= .008).

Thematic Analysis

Data was coded under 3 categories that arose in the discussion;

ideas relating to clinical placements in general, to the placement

under investigation and to learning methodology.

In the thematic analysis, 3 key themes relating to what

students found important in their view of any CLE were

identified, each with 3 subthemes. One overall theme

about student’s perception of the postintervention environ-

ment at Papworth was also identified. These are summar-

ized in Table 5. A full exploration of the thematic

analysis, with representative quotations, is available in

Appendix 2.

Triangulation

Comparison of the UCEEM results with focus group data as

per the novel triangulation protocol revealed an overall moder-

ate agreement between the 2 data types, with several layers of

complexity and nonoverlapping elements. A summary of the

concordance between UCEEM and thematic analysis can be

found in Table 6. A detailed summary of the triangulation is

given in Appendix 3.

There are 6 UCEEM items where passages from the focus

groups directly referred to the idea at hand and agreed with

the quantitative evaluation of success in that area. No ideas

that appear in both data sets were in clear opposition to each

other. Four ideas evaluated in the UCEEM did not appear in

the qualitative data.

Meanwhile, 1 idea that was prominent in thematic analysis

was not evaluated by the UCEEM—receiving appropriate

levels guidance as to what needs to be learned and how to

learn it within a given environment.

For the remaining 14 UCEEM items there was “complex

agreement,” as students in the focus groups raised related

ideas, either on their own or alongside direct mentions of the

“pure” UCEEM idea.

Discussion
Summary of Main Findings

This study has 2 main findings. First, the comparison of

UCEEM scores from before and after an educational interven-

tion shows good internal consistency and responsiveness to

change but notable ceiling effects in this educational context.

Second, the parallel qualitative evaluation of the intervention

Table 1. Stages of the triangulation protocol.

Table 1 Data triangulation protocol

Stages Substages and process Equivalent stage in protocol designed

by Farmer et al 25

1. Separate qualitative/
quantitative analysis

Perform independent qualitative and quantitative analysis of 2 datasets as
described above
Assign students response to each quantitative item a qualitative interpretation
based on absolute or relative value

1. Sorting

2. Sorting Identify relevant qualitative codes that are relevant to each item of the quantitative
tool (eg Undergraduate Clinical Education Environment Measure [UCEEM] item)

Search text for quotations that bear particular relevance to the quantitative item

3. Convergence coding Assign qualitative impression to quantitative tool performance in each item based
on absolute and relative mean value compared to other items

2. Convergence coding

Consider the response to each item held within the qualitative dataset and
consider for agreement, partial agreement, silence and dissonance as in Figure 1

4. Convergence assessment Review all compared segments to provide domain and then global assessment of
convergence

3. Convergence assessment

5. Completeness
assessment

Compare the nature and scope of the unique topic areas for each data set to
enhance the completeness of the united set of findings and identify key
differences in scope and or coverage

4. Completeness assessment

Throughout Discuss at all stages and resolve disagreements before moving onto subsequent
stages.

5. Researcher comparison

Describe results in report for relevant stakeholders 6. Feedback

4 Journal of Medical Education and Curricular Development

https://journals.sagepub.com/doi/suppl/10.1177/23821205231202335
https://journals.sagepub.com/doi/suppl/10.1177/23821205231202335


and CLE and subsequent triangulation with the UCEEM

shows that student’s stated impressions and concerns overlap

with the content of the UCEEM, but some ideas are discordant

or complex in the way they relate to each other. These findings

complement previous research and have important implications

for the interpretation of the UCEEM as a tool.

Figure 1. Summary of the triangulation process.
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Interpretation of the Results and Comparison with Previous
Studies

Performance of the UCEEM in Measuring the Impact of an

Educational Intervention. The quantitative performance of the

UCEEM in assessing the impact of the intervention has impli-

cations when considering the internal consistency, responsiveness,

and construct validity of the measure.27,28

This study replicates measures of internal consistency

(Cronbach’s alpha) reported by other studies: Those of

Strand et al using their initial construction dataset7 and those

in a recent analysis of the tool by Fouad et al13,16,29

Furthermore, this study demonstrates the UCEEM is

responsive to interventions targeting the CLE. Previous works

compare scores over different specialties or between students

of different types, but not in response to interventions.14,30

This study found that the UCEEM was able to detect signifi-

cant improvements in 3 of its 4 domains.

However, the data also demonstrates that the UCEEM can

be subject to significant ceiling effects in all 4 domains. This is

not what was described in the data set used to construct the

UCEEM, in which there were no ceiling effects except in

domain B2, “Equal treatment” (35.8%).10 Meanwhile, a large

study based in the United Kingdom reports median UCEEM

scores more than of 4 out of 5 for questions within domain

B2, also indicating significant ceiling effects.14 Studies based

in Iran and a further study in Sweden do not report ceiling or

floor effects at all.15,29 This finding may have 1 of 2 implica-

tions: Either the range of UCEEM scores used by students

differs in different populations (in other words, there may be

reduced cross-cultural validity), or the CLE in this study was

particularly favorable, accounting for the high ceiling effects

and higher scores. If this is the case, the UCEEM may have

reduced discriminatory ability in these highly favorable settings.

Further experience with the UCEEM in a range of settings is

needed to clarify this effect.

Relationship of the UCEEM to Parallel Qualitative Data. This

work is the first to the knowledge of the authors using mixed

methods to compare the output of the entire UCEEM to quali-

tative data in the context of evaluating a new educational inter-

vention, an area of research highlighted as important by the

creators of the tool.17,31 This has implications for the content

validity (which can be divided into relevance and comprehensive-

ness) and comprehensibility of the UCEEM.27,32

Content Validity. The themes defined from the qualitative

data echo the UCEEM domains, confirming the relevance of

Table 2. Characteristics of the population.

Total sample size 84

Age group, number (%) 18-20 21-24 25-30

Preintervention 0 (0) 11 (100) 0 (0)

Postintervention 1 (1.4) 69 (94.5) 3 (4.1)

Total 1 (1.2) 80 (95.2%) 3 (3.6)

Gender, number (%) Female Male Nonbinary

Preintervention 5 (45.5) 5 (45.5) 1 (9.1)

Postintervention 41 (56.2) 32 (43.8) 0

Total 46 (54.8) 37 (44.0) 1 (1.2)

Table 3. Undergraduate Clinical Education Environment Measure (UCEEM) scores preintervention and postintervention by domain.

UCEEM

domain

Median % of total score available Mean % of total score available Change

in mean

(%)

P-value

(Mann–

Whitney

U)

Ceiling effects (%)

(Minimum to

maximum

possible

score)

Preintervention

(n=11)

Postintervention

(n= 73)

Preintervention

(n=11)

Postintervention

(n=73)

Preintervention

(n=11)

Post-intervention

(n= 73)

A1 (11 to
55)

76 93 81 89 8 .048 9.1 21.9

A2 (6 to 30) 90 97 83 92 9 .033 18.2 42.5

B1 (6 to 30) 77 87 75 83 8 .039 0 13.7

B2 (2 to 10) 100 100 87 93 6 .520 63.6 65.8

Total (25 to
125)

82 92 80 89 9 .008 0 4.1
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the UCEEM content across settings. Theme 1 and its sub-

themes build a picture of an environment in which students

are included and integrated, mirroring UCEEM domains B1

and B2. Theme 2 concerns how students access learning oppor-

tunities, which appears in UCEEM domains A1 and A2.

Elements of sociocultural learning theory and social

constructivism can be seen in both these themes.33

Meanwhile, the focus on adult learning and consideration of

individual needs identified in Theme 3 parallels the UCEEM

domain B1.

No significant themes were identified that do not appear in

the UCEEM, suggesting a high degree of comprehensiveness.

Only one such idea was identified—that “Receiving appropriate
levels of guidance as to what needs to be learned and how to

learn it within a given environment” is important to an effective

CLE. Conversely, there were several items represented in

domain A1 of the UCEEM that did not appear in the qualita-

tive data. This included affording students the opportunity to

discuss their own learning rationale or develop their own

problem-solving skills. Thus, the areas of silence in each

dataset both concern learning methodology. This component

of student learning may therefore be less well investigated

through routes that are theoretically tied to the concept of the

CLE. The qualitative data also failed to include “Feeling

Table 5. Results of the thematic analysis.

Themes concerning learning environments in general

1 Although students find integration into a community of practice desirable, it is impacted by the clinical learning environment and
responsibilities specific to studentship

Subthemes a Students want apprenticeship, community of practice, responsibility

b The student role and the constraints of placements reduce the ability to integrate

c Clinicians vary in how they perceive and interact with students depending upon extrinsic and intrinsic factors

2 Students like to have direction offered to them; Unfamiliarity with new clinical environments/subject areas makes them feel lost

Subthemes a Students need guidance about the landscape of knowledge, skills and behaviours

b Students need guidance about the landscape of learning opportunities in the clinical learning environment

c Students need organizational structure to support learning

3 Students like to be respected as individuals with their own lives, concerns, learning needs and aspirations

Subthemes a Students understand the challenges and requirements for effective self-direction

b Students feel respected when offered autonomy over their learning

c Students feel respected when an understanding of their learning needs is shared between student, clinician and educator

Themes concerning the Papworth environment post-intervention

The Papworth course was positively received for balancing autonomy, community and guidance though there was inequality of
experience

Subthemes a Educational Mentors were highly effective at bridging barriers to effective learning through individualized tutelage on methods of
self-direction and in-depth knowledge of the local learning environment

b Papworth was friendly and allowed student integration, though a sense of community was negatively impacted by placement
characteristics and variability of clinician interactions

c At Papworth, students were invested in with resources and time, respected as self-deterministic and shared a close understanding
with their educational mentor of their learning needs, though clinicians could be more involved in this process

d At Papworth, students were guided effectively through an unfamiliar learning environment with student-centered educational
structures, though there was inequality of student experiences (both intentional individualization of learning and unintentional
varying experiences of particular learning activities) due to course structure and administration

e An excellent professional working environment positively influences the clinical learning environment

Table 4. Cronbach’s alpha in this study and in the original UCEEM
population.

Cronbach’s alpha

Domain This study Strand et al 2013

A1 0.91 0.91

A2 0.81 0.87

B1 0.79 0.79

B2 0.87 0.84

Jones et al 7



Table 6. Summary of the findings of the triangulation of quantitative and qualitative data.

UCEEM domain UCEEM item Mean score

(/5)

Concordance level

A1—learning in and through work and
quality of supervision

My (work) tasks are relevant to the learning objectives. 4.403 Complex
agreement

I am sufficiently occupied with meaningful (work) tasks 4.26 Complex
agreement

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

4.42 Complex
agreement

I am encouraged to participate actively in the work here. 4.14 Agreement

I receive useful feedback from my supervisors. 4.64 Complex
agreement

I feel able to ask my supervisors any question I wish. 4.77 Complex
agreement

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

4.6 Silence in focus
groups

My problem-solving skills are developing well in this placement. 4.38 Silence in focus
groups

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

4.41 Silence in focus
groups

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

4.58 Complex
agreement

I feel I have influence over my learning in this placement. 4.71 Agreement

A2—Preparedness for student entry I received a useful induction to this placement 4.49 Complex
agreement

My supervisors were expecting me when I arrived. 4.41 Complex
agreement

I have a supervisor to whom I know I can turn. 4.67 Complex
agreement

I have sufficient access to supervision. 4.68 Complex
agreement

The supervisors are well prepared for supervising. 4.74 Complex
agreement

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

4.73 Complex
agreement

B1. Workplace interaction patterns &
student inclusion

I have adequate access to computers. 4 Agreement

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

4.37 Agreement

As a student I am received in a positive way by the staff here. 4.47 Complex
agreement

I feel included in the team of people who work here. 4.08 Agreement

I feel welcome in the staff room/lunch room here. 3.86 Silence in focus
groups

Communication between those working here is good 4.3 Complex
agreement

B2. Equal treatment Everyone is treated equally here, regardless of cultural
background.

4.66 Agreement

Everyone is treated equally here, regardless of gender. 4.62 Agreement

8 Journal of Medical Education and Curricular Development



welcome in the staff room/lunch room,” which may be unlikely

to arise spontaneously unless there were concerns.

Overall, the qualitative data suggests that the content of the

UCEEM is both relevant and largely comprehensive. This

aligns with previous work. Gruppen and others have used a

4-domain model to evaluate CLEs, breaking them down into

the personal, the social, the organizational and the mater-

ial.34-36 A review of different measures of the learning environ-

ments suggested that the UCEEM adequately covers all 4 of

these domains and indeed this sample gathered the aforemen-

tioned information in the social and organizational domains

missed by qualitative interviews.12

Comprehensibility. Turning to the comprehensibility of the

UCEEM: Previous work has found that found that that there

may be a disconnection between how investigators interpret

the output of domain 4 of the UCEEM (Equal treatment)

and the true student perception of that area, with nuance

swept “under the rug”.31 This study did not replicate this

finding; however, it did find several areas where there was

“complex agreement” between the triangulated data. It

seemed that some UCEEM scores were driven by different

factors than those intended in the tool’s design. Two areas

were affected: First, items where students were asked about

work activities (eg A1-a, A1-b), and second, items where stu-

dents were asked about the quality of supervision. Regarding

work activities, students seem to conflate time in educational

activities (eg classroom-based simulation training) with time

in clinical environments (eg supervised ABG practice). This

effect was revealed in triangulation, where interview questions

based on UCEEM items that reference “work” can illicit

responses that either refer to clinical or educational work.

UCEEM scores in the same items were also variable, likely

for the same reason. Regarding supervision, students seem to

conflate educational supervision (one on one mentoring or

classroom-based teaching) with clinical supervision (observa-

tion, feedback, and teaching in clinical settings). This included

items asking whether supervisors were adequately prepared,

whether there was adequate access to supervision, and how super-

visors worked to allow students to learn. UCEEM scores were

strongly positive, reflecting similarly positive accounts of educa-

tional supervision in the focus groups, but not revealing the

more variable experience of clinical supervision which the focus

group data demonstrated. This conflation is likely amplified by

the intervention university’s terminology, in which “supervi-
sions/supervisors” are synonymous with small group teaching ses-

sions. This complexity in interpretation is specific to the context in

which the questionnaire is employed, illustrating the risks of super-

ficial interpretation of the UCEEM in isolation.

Strengths and Limitations

This work is best understood in the context of its limitations.

Importantly, the response rate for both questionnaires and

focus group invitations was low, and a power calculation was

not used to determine the minimum group size to detect an

effect of the intervention (though an effect was in fact detected,

suggesting the samples to be adequate). The low response rate

to questionnaires may reflect the lack of incentives and the high

frequency of feedback questionnaires that students are asked to

complete. This may introduce selection bias into the results,

with students holding strong opinions or those more engaged

with their education process being over-represented. This

may explain some of the ceiling effects observed. However,

one would expect a similar cohort of students to respond to

both the questionnaire and focus group invitation, meaning

that the triangulation is likely still valid. Furthermore, only 6

out of 135 codes (4%) were added in the final focus group, sug-

gesting the study was approaching data saturation.

The students in the pre and postintervention groups were

not the same but were at the same point in their clinical curric-

ulum and therefore the cohorts are likely to be comparable. Not

all students who completed the UCEEM questionnaire were

interviewed in the qualitative portion of the study. While iden-

tical participant groups may add confidence in the validity of

the triangulation, different samples are appropriate for mixed

methodology triangulation with concurrent data collection.37

The sample sizes are representative of likely use cases for each

methodology.

The questions asked during the focus groups may represent

another point of limitation. The focus group template loosely

evoked the domains of the UCEEM (Appendix 1), ensuring

that the gathered data was appropriate for triangulation. An

alternative decision would have been to use a more unstructured

approach to investigate the degree to which UCEEM items

arose spontaneously among student concerns.38 Future investi-

gations may take this approach, likely using a broader base of

students to achieve saturation of ideas.

Implications of the Study

The ultimate goal of measuring any CLE is to be able to

improve it. As the UCEEM becomes more widely utilized, it

is essential to understand whether it is reliable, valid, and com-

prehensible in different settings compared to interviews. This

work demonstrates that the tool maintains statistical integrity

and is able to detect change in response to targeted interven-

tions, though can be subject to ceiling effects. In addition,

this novel triangulation protocol, applied to the UCEEM and

qualitative data shows that UCEEM remains relevant and

comprehensive in a new setting. However, it also highlights

that UCEEM scores should be interpreted with caution—in

a given setting, their correspondence with the lived experience

of students may be complex. A firm understanding of local

context and strong qualitative support remain key. Further

work replicating triangulation in other settings will further
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define this complexity and lend further confidence to investiga-

tors choosing to employ this tool.
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