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Introduction: Evaluation of individual teachers in undergraduate medical education helps 
clinical teaching fellows identify their own strengths and weaknesses. In addition, evaluation 
data can be used to guide career decisions. In order for evaluation results to adequately 
reflect true teaching performance, a range of parameters should be considered when design-
ing data collection tools.
Methods: Clinical teaching fellows at five London teaching hospitals were evaluated by 
third-year students they had supervised during a ten-week clinical attachment. The ques-
tionnaire addressed (a) general teaching skills and (b) student learning outcome measured via 
comparative self-assessments. Teachers were ranked using different algorithms with various 
weights assigned to these two factors.
Results: A total of 133 students evaluated 14 teaching fellows. Overall, ratings on teaching 
skills were largely favourable, while the perceived increase in student performance was 
modest. Considerable variability across teachers was observed for both factors. Teacher 
rankings were strongly influenced by the weighting algorithm used. Depending on the 
algorithm, one teacher was assigned any rank between #2 and #10.
Conclusion: Both parts of the questionnaire address different outcomes and thus highlight 
specific strengths and weaknesses of individual teachers. Programme directors need to 
carefully consider the weight assigned to individual components of teacher evaluations in 
order to ensure a fair appraisal of teacher performance.
Keywords: clinical teaching, evaluation, learning outcome, undergraduate medical 
education

Introduction
According to Kern’s cycle of curriculum development, evaluation is the crucial link 
between teaching/assessment and improvement of a given curriculum.1 Evaluation 
may target structural and procedural aspects of teaching as well as teacher perfor-
mance and student learning outcome.2 The focus of a specific evaluation needs to 
be aligned to the purpose of this particular evaluation; hence, the need for specific 
data collection tools. For example, a 360° programme evaluation may require 
a comprehensive approach, potentially involving multiple data sources (including, 
but not restricted to, students, graduates, teachers, patients, and programme direc-
tors) and collection methods (eg, quantitative and qualitative) while evaluations 
aimed at identifying specific strengths and weaknesses in teaching with regard to 
a pre-defined content area may require a more focussed approach.

While course evaluations help improve teaching quality with regard to structural 
and procedural aspects, teacher evaluations can inform (a) improvement of 
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individual teaching skills3 and (b) career decisions.4 

According to a common notion, teachers who adhere to 
good clinical teaching principles will inherently elicit 
favourable student learning outcome. This may not be 
the case, but testing this assumption requires simultaneous 
collection of evaluation data on teacher performance and 
learning outcome in a student group supervised by that 
same teacher. Combining these two concepts could be 
helpful, and indeed prerequisite fair appraisal of individual 
teaching quality.

Given the potential consequences, it is important for 
medical schools and programme directors to provide 
a clear definition of “good” teaching quality and use 
transparent assessment criteria. Evaluation of individual 
teacher performance usually involves students completing 
questionnaires covering general teaching skills. Most of 
these questionnaires are lengthy,5 thus thwarting curricu-
lum-wide implementation. Moreover, only very few data 
collection instruments have been developed in alignment 
with a theoretical framework. One such framework is the 
Stanford Faculty Development Programme (S-FDP).6 It 
encompasses seven categories of good clinical teaching: 
establishing a positive learning climate, control of the 
teaching session, communicating goals, promoting under-
standing and retention, evaluation, feedback and promot-
ing self-directed learning. Although questionnaires provide 
some information on the adherence of individual teachers 
to generally accepted principles of good teaching,7 they do 
not take student learning outcome into account. To date, 
there are no data to support the hypothesis that all teachers 
with good teaching skills (as measured by these question-
naires) also elicit favourable learning outcome in their 
students. Thus, these two dimensions of teaching quality 
need to be assessed separately. Evaluation tools producing 
reliable and valid data on student learning outcome are 
available,8 but, to our knowledge, these have not been 
combined with other questionnaires aimed at more general 
teaching skills in the context of clinical teaching.

The aims of this study were to (a) perform a multi- 
dimensional evaluation of individual teacher performance 
in clinical teaching, taking into account adherence to princi-
ples of good teaching as well as student learning outcome, 
and (b) assess potential differences in teacher rankings when 
assigning different weights to these two components.

Methods
In summer 2018, clinical teachers at five teaching hospi-
tals affiliated to the School of Medicine at Imperial 

College (IC) London were offered to have their teaching 
performance evaluated by medical students, using a two- 
part questionnaire addressing (a) general teaching skills 
and (b) student learning outcome.

Description of Clinical Attachments
All third-year undergraduate students are required to take 
two nine/ten-week clinical attachments at one of IC’s 
affiliated hospitals. According to the Medical School cur-
riculum, learning objectives for these clinical attachments 
include taking a complete medical history and performing 
and recording a comprehensive cardiovascular, respiratory, 
abdominal, and nervous system examination as well as 
interpreting these examination findings. These general 
principles are applied to various systems (eg, cardiovascu-
lar or nervous system examination). Learning activities 
during the clinical attachment include ward-based learn-
ing, bedside teaching, lectures, clinical skills sessions and 
tutorials. The clinical teaching fellows’ role is dedicated to 
supporting undergraduate students in achieving these 
learning objectives through a combination of bedside 
teaching, tutorials and revision sessions, including mock 
OSCEs, during their clinical attachment.

Data Collection
At the end of the clinical attachment, all students at five 
affiliated teaching hospitals were invited to attend either 
a revision or feedback session during which they were 
asked to complete a questionnaire consisting of two parts.

Questionnaire Part 1: General Teaching 
Skills
Based on the categories covered by the S-FDP, we developed 
and validated a questionnaire specifically aimed at assessing 
clinical teaching performance.9 The questionnaire consists of 
18 items to be rated on 5-point scales (see Supplement and 
Table 1). According to international standards for question-
naire translation and adaptation,10 the original German ver-
sion of the questionnaire was translated to English by three 
bilingual native speakers (born in the United Kingdom, 
Australia and the United States of America) who are cur-
rently enrolled in the undergraduate medical curriculum at 
Göttingen Medical School. Following the backward transla-
tion to German performed by two experts in dental and 
medical education as well as one English teacher (German 
native speaker), a cognitive debriefing session was held. This 
involved fourteen students sampled from the target group 
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(3rd year medical students at IC London). During each of 
these steps, the wording of individual items was revised.

Questionnaire Part 2: Student Learning 
Outcome
Learning outcome was assessed using the method of com-
parative self-assessment (CSA) Gain.11 This method 
requires students to self-assess their own performance on 
specific learning outcomes on six-point scales for two 
different time-points: at present (post-rating) and retro-
spectively at the beginning of a course (then-rating).12 

For each self-assessment statement, the difference of the 
two mean ratings is divided by the mean then-rating in 
order to adjust for initial performance level. CSA Gain 
ranges from -100% to +100% with values >60% indicating 
favourable student learning outcome. While self- 
assessments that are collected at only one point in time 
can be biased by individual tendencies to under- or over-
estimate performance levels,13 repeated self-assessments 
within the same student group control for this bias (as it 
should be the same for each participant at both time 
points). More detailed information on the approach can 
be found elsewhere.14

For the purpose of the present study, self-assessment 
statements were aligned to six learning objectives related 
to (i) medical history-taking and physical examination of 
(ii) the cardiovascular, (iii) respiratory and (iv) nervous 
system as well as (v) the abdomen. The sixth learning 
objective referred to the interpretation of physical exam-
ination findings (see Table 2).

The complete questionnaire termed “Teacher 
Evaluation form for Clinical Teaching (TECT)” can be 
found in the Supplement. Paper versions of the question-
naire were completed by students and scanned using 
EvaSys® (Electric Paper, Lüneburg, Germany). Data 
were exported as a “.csv” file and imported to SPSS 24.0 
(IBM Corp., Armonk, New York, USA).

Data Analysis
Data analysis was restricted to teaching fellows who had 
received at least 5 student ratings. First, descriptive ana-
lyses were performed on the entire dataset. Second, the 
sample was split into subsamples of students who had 
been supervised by the same teaching fellow. Mean values 
and standard deviations were calculated for the 18 general 
TECT items (questionnaire part 1). Following the calcula-
tion of z scores, these were averaged across items, thus 

producing one “teaching skills z score” per teaching fellow 
(outcome measure 1). CSA Gain for the six specific learn-
ing objectives was calculated at the level of individual 
students, averaged across all students supervised by one 
particular teaching fellow, converted to z scores and aver-
aged across learning objectives, thus producing one “CSA 
Gain z score” per teaching fellow (outcome measure 2). 
The differences between the then-ratings and post-ratings 
for the learning outcomes were assessed using a Wilcoxon 
signed rank test and the effect sizes were calculated as 
Cohen’s d.15

With regard to the second aim of this study, teaching 
fellows were ranked according to z scores, and different 
weights were assigned to the two components. Five different 
z score weightings were used to arrive at five different rank-
ings: (i) teaching skills z score only; (ii) teaching skills: CSA 
Gain = 3:1; (iii) teaching skills: CSA Gain = 1:1; (iv) teach-
ing skills: CSA Gain = 1:3; (v) CSA Gain only.

Ethics approval was obtained from the Medical 
Education Ethics Committee at Imperial College London 
(application number MEEC1718-84). All participating stu-
dents provided written consent to have their data analysed. 
No personal data were collected on the teaching fellows; 
each fellow was assigned a non-identifiable code during 
data collection, and these codes were used to match data 
obtained from students supervised by the same teaching 
fellow.

Results
Student and Teacher Sample
A total of 181 students were eligible for study participa-
tion, and 146 (81%) provided data on 18 out of 25 teach-
ing fellows (72%). Four fellows were rated by fewer than 
5 students, thus data analysis was restricted to 14 fellows 
who had received ratings from a total of 133 students. The 
number of students providing ratings for individual teach-
ing fellows ranged from 5 (3 teaching fellows) to 14 (1 
teaching fellow) with a median of 9 completed question-
naires per teaching fellow.

Overall Results
Table 1 presents the results of the descriptive analysis of 
the 18 items addressing general teaching skills in the over-
all sample. While there was evidence for a ceiling effect in 
some items (eg, teaching fellows treating students with 
respect and expressing themselves in an understandable 
way), data were indicative of room for improvement in 
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other areas (eg, opportunities to examine patients; clinical 
application of theoretical knowledge).

Overall CSA Gain results are shown in Table 2. Initial 
performance levels were favourable (mostly >4 on 
a 6-point scale). Significant increases in student self- 
assessments were found when the then- and post-ratings 
were compared (p<0.0001). However, owing to relatively 
high initial performance levels and suboptimal post-ratings 
(on average 5 out of 6), these increments represented 
moderate CSA Gain values with particularly low learning 
outcome (<40%) for nervous system examination skills 
and for the interpretation of examination findings.

With regard to the first aim of this study, we found that 
student evaluations of the fellows’ teaching skills were 
generally positive while student learning outcome was at 
best moderate.

Teacher-Specific Results
Student ratings for individual items in part 1 of the ques-
tionnaire revealed considerable performance differences 
between teaching fellows. Students supervised by one 
fellow did not agree that they had had sufficient opportu-
nities to examine patients during the sessions (2.77 ± 0.93 
on a 5-point scale) while the same item received very 

Table 1 Descriptive Analysis of Student Ratings on General Teaching Skills (Questionnaire Part 1) in the Overall Sample (n = 133). 
Items Were Rated on 5-Point Scales with 5 Being the Most Favourable Option

Questionnaire – Part 1 (18 Items Targeting Teaching Skills) Mean ± SD

The degree of difficulty of the sessions was well adapted to the students’ level of knowledge. 4.26 ± 0.79

The volume of information covered in the sessions was appropriate. 4.23 ± 0.83

The sessions were clearly structured. 4.12 ± 0.90
The content covered in the sessions was consistent with the learning objectives presented at the start of the attachment. 4.15 ± 0.84

The sessions provided a good combination of knowledge conveyed by the teaching fellow and active student participation. 4.29 ± 0.87

I had sufficient opportunities to examine patients during the sessions. 3.65 ± 1.09
The teaching fellow treated the students with respect. 4.67 ± 0.73

The teaching fellow sufficiently responded to the students’ questions and participation. 4.56 ± 0.75
The teaching fellow gave the students constructive feedback. 4.39 ± 0.94

The teaching fellow stated the principle learning objectives at the beginning of the attachment. 3.83 ± 1.05

The teaching fellow gave me personal feedback on my physical examination skills. 4.31 ± 0.84
The teaching fellow delivered the sessions in a way that furthered my personal interest for the subject matter. 4.08 ± 0.93

The teaching fellow gave me sufficient opportunities to apply my theoretical knowledge clinically. 4.06 ± 0.93

The teaching fellow explained how to interpret the physical examination findings. 4.18 ± 0.93
The teaching fellow practised clinical examination methods with the students 4.19 ± 0.98

The teaching fellow illustrated the integration of clinical information and reasoning using patient examples. 4.02 ± 0.97

The teaching fellow expressed himself/herself in an understandable way. 4.59 ± 0.74
The teaching fellow arrived on time. 4.41 ± 0.94

Table 2 Descriptive Analysis of Student Self-Assessments and CSA Gain (Questionnaire Part 2) in the Overall Sample (n = 133). Items 
Were Rated on 6-Point Scales with 6 Being the Most Favourable Option. CSA Gain Was Calculated as Described Previously14

Self-Assessment Statement Then 
Test

Post Test Effect Size 
(Cohen’s d)

CSA Gain

I can take and record a patient’s complete medical history. 4.10 ± 1.16 5.06 ± 0.77* 0.98 44.4 ± 41.8%
I can perform and record a comprehensive cardiovascular examination. 4.21 ± 1.21 5.14 ± 0.78* 0.92 43.0 ± 43.9%

I can perform and record a comprehensive respiratory examination. 4.16 ± 1.23 5.19 ± 0.71* 1.03 45.3 ± 42.7%

I can perform and record a comprehensive abdominal examination. 4.23 ± 1.26 5.22 ± 0.72* 0.97 43.5 ± 42.2%
I can perform and record a comprehensive nervous system examination. 3.65 ± 1.30 4.65 ± 0.88* 0.90 34.4 ± 36.2%

I can correctly interpret physical examination findings. 3.72 ± 1.21 4.74 ± 0.85* 0.98 39.1 ± 38.3%

Notes: *p<0.0001 (Wilcoxon Signed Rank Test).
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positive ratings from a group supervised by a different 
teaching fellow (4.60 ± 0.55). When comparing the same 
two teaching fellows, an opposite pattern was observed for 
the item referring to respectful behaviour (4.00 ± 0.82 for 
the former and 3.20 ± 0.84 for the latter teaching fellow).

There was also great variability of student learning 
outcome across teachers. For example, CSA Gain for 
cardiovascular system examination skills ranged from 
19.2 ± 50.0% to 75.6 ± 43.3%. More importantly, CSA 
Gain for different learning objectives also showed consid-
erable intra-individual variability: In one student group 
supervised by a particular teaching fellow, learning out-
come for respiratory examination skills was the lowest 
observed in all 14 groups (13.3 ± 29.8%); at the same 
time, this group scored the highest learning outcome for 
history taking skills (73.3 ± 43.5%) when compared with 
all other groups.

Teacher Rankings
In order to examine whether teachers who had received 
more favourable ratings on general teaching skills also 
elicited more favourable learning outcome in their stu-
dents, teaching fellows were ranked according to 
a number of different algorithms assigning various weights 
to the two components (Figure 1).

While one teacher was ranked #1 regardless of the 
algorithm used, there was great variability in rankings for 
individual teachers, depending on how much weight was 
assigned to teaching skills or student learning outcome, 
respectively. For example, one teacher was ranked #13 of 
14 when their performance was solely based on student 
ratings on the first part of the questionnaire (teaching 
skills) but ranked #5 when rankings were solely informed 
by student learning outcome.

Thus, with regard to the second aim of this study, we 
found considerable differences in teacher rankings depend-
ing on the weighting of two components of teaching 
quality.

Discussion
Bedside teaching is one of the most important clinical 
teaching modalities, which provides students with authen-
tic opportunities to learn and receive feedback on clinical 
skills, decision-making, communication and professional-
ism under observation.16–18

In this study, clinical teaching fellows were evaluated 
with regard to their bedside teaching skills as well as 
learning outcome of the students they had supervised. 
While student ratings on items related to teaching skills 
were largely positive, CSA Gain was low to moderate for 
all learning objectives assessed. In addition to this discre-
pancy between the two outcomes, the way the two com-
ponents were weighted had considerable impact on teacher 
rankings.

These findings give rise to a number of questions on 
the validity and fairness of using student satisfaction rat-
ings to guide the evaluation of individual teaching perfor-
mance. Apart from the fact that student ratings may be 
confounded by various factors unrelated to the construct 
underlying a particular evaluation,19,20 questionnaires 
focussing on teaching skills alone may not adequately 
reflect teachers’ abilities to help their students master 
relevant learning objectives. While adherence to general 
principles of good clinical teaching5 is desirable, it does 
not appear to guarantee favourable learning outcome. As 
a consequence, the latter should also be considered when 
using evaluation data to inform career decisions.4 In this 
study, various weights were assigned to the two compo-
nents of teaching quality, and the results illustrate how the 
algorithm used impacts on teacher rankings. Our findings 
may enable programme directors to make informed 
choices on the design of teacher evaluations at their 
respective institutions.

Figure 1 Teacher rankings according to various weighting algorithms. Green 
circles, mean of teaching skills and CSA Gain z scores; blue end of horizontal 
bars, teaching skills z score only; yellow end of horizontal bars, CSA Gain z score 
only; blue triangles, teaching skills: CSA Gain = 3:1; yellow boxes, teaching skills: 
CSA Gain = 1:3.
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On the level of individual teachers, the feedback gen-
erated with the combined evaluation tool used in this study 
may help identify specific strengths and weaknesses, the 
latter of which could be remedied by targeted faculty 
development or mentorship programmes. Teacher under-
performance in specific areas (eg, student learning out-
come with regard to nervous system examination skills) 
can only be detected if these areas are specifically 
addressed on evaluation forms. In order for individual 
evaluation results to be meaningful in this way, medical 
schools need to make considerable efforts to map specific 
learning objectives on particular teaching formats (and 
teachers involved in these). The overall analysis of CSA 
Gain in the present study revealed that, across all six 
learning objectives, the performance increase measured 
by student self-assessments was modest. This may be 
due to the fact that initial student performance levels 
were already quite favourable, thus allowing for relatively 
small increments. It would be interesting to run the eva-
luation in earlier clinical attachments, when initial perfor-
mance levels are expected to be lower.

Strengths and Limitations
We used validated tools to combine student ratings of clinical 
teacher performance with student learning outcome data in 
order to critically appraise individual teaching performance. 
Medical students as well as experts in medical education 
research were involved in the development and translation of 
the questionnaire. Response rates were favourable, and study 
participants were drawn from a number of teaching hospitals, 
thereby increasing the representativeness of the data and the 
generalisability of our findings. At the same time, a larger 
sample of teachers with greater variability in student ratings 
of teaching skills should be included in future studies in order 
to conduct in-depth psychometric analyses and to further vali-
date the approach of combining general teaching skills ratings 
with student learning outcome data. We cannot exclude the 
possibility of social desirability bias having affected student 
ratings of teacher performance; however, students were 
assured that data collection was strictly anonymous, and any 
bias of this type should have impacted all teachers to the same 
extent. While learning outcome was not externally validated in 
this study, previous research has shown that learning outcome 
measured as CSA Gain is a good surrogate marker of actual 
learning outcome measured in objective exams8 that is largely 
unaffected by response shift bias or implicit theories of 
change.12 Comprehensive evaluations of teaching fellows 
should factor in, but not be restricted to, student ratings.21 

Given that only two dimensions of teaching quality were 
assessed in this study, and a number of additional sources 
may be used to generate 360° feedback. Future studies should 
try to identify other useful combinations of evaluation tools 
that can be easily implemented and are acceptable to students 
in terms of the time spent on evaluation.

Conclusion
Our results indicate that both parts of the questionnaire 
address different outcomes and thus highlight specific 
strengths and weaknesses of individual teachers. The feed-
back generated by this method could help individual teachers 
to select faculty development activities aligned to their indi-
vidual needs. Combining different concepts in teacher eva-
luation may yield richer information for programme directors 
and result in a fairer appraisal of teacher performance.
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