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Objective: Learning in the clinical environment is crucial for students to enhance practical skills. However, due to the variability of
clinical settings, providing consistent teaching and sufficient patient cases can be challenging. As a result, the perceived quality of
rotations often varies. Previous studies have reported mixed findings on whether teaching quality or patient encounters influence
students’ perceptions of rotation quality or exam performance. Additionally, previous studies have often focused on structured teaching
in clinical settings. We aimed to explore how students’ evaluations of clinical teaching outside structured learning events during
rotations impact the perceived achievement of learning goals.

Methods: We analysed student evaluations from paediatric and gynaecology rotations at Tampere University Medical School during
the 2021-2022 academic year. Evaluations covered clinical teaching quality, opportunities to examine patients, and perform
procedures. A linear regression model was used to assess the influence of these factors on the perceived achievement of learning
goals, with the statement “I achieved the given learning goals” as the dependent variable.

Results: A total of 140 students evaluated the paediatric and 142 the gynaecology rotations, providing 833 and 1188 evaluations,
respectively. All questions received mean scores above 5 on a 7-point scale. The mean for achieving learning goals was 5.6 for
paediatrics and 5.7 for gynaecology. All independent variables showed significant associations with the dependent variable, with “The
use of time was meaningful” having the greatest impact.

Conclusion: Students generally reported successfully achieving their learning goals in both rotations. Notably, the perceived
meaningful use of time had the greatest impact on the perceived achievement of learning outcomes.
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Introduction

Learning in the clinical environment is essential, as it allows students to apply theoretical knowledge in practice and
deepen both their knowledge and practical skills."* Additionally, it provides opportunities for students to develop their
professional identity.' While medical school education has been systematically developed, the development of clinical
teaching has been more arbitrary.’

Likewise, teaching in the clinical environment is often haphazard.* Students learn from a variety of supervisors, and
the patient mix can vary significantly.’ Learning is dictated by the availability of patients and the nature of their cases.®’
Additionally, patient consent is required, and not all patients are willing to have students involved in their care.’
Therefore, securing enough patient cases for practice can be challenging, and addressing specific learning objectives
may be even more difficult.

The clinical environment presents several challenges for students. Placements can range from a few hours to several
weeks, and students often find themselves in unfamiliar settings, with staff and practices they do not know.® The
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perceived quality of teaching and patient volume can vary across clinical placements.> Moreover, clinical placements
often include non-instructive time for students, which, in some cases, can account for up to 20% of the total time.'® In
addition, the role of the students is often marginal, and they may fear hindering the workflow.® However, a willingness
from healthcare staff to teach can help overcome those barriers.

Previous studies have examined how teaching quality and patient volume impact evaluations of clinical placements
and students’ exam scores.''* While some research suggests that teaching quality and patient volume are linked to
positive evaluations of clinical placements,'® the evidence on their effect on students’ exam scores is mixed.>'*'®!7 In
addition, studies have primarily focused on doctor educators, often neglecting the teaching provided by other healthcare
professionals.'®

There is evidence of differences and the influence of various factors on effective teaching in clinical education.'
Among the teaching and learning factors with the largest effect sizes, learning goal setting stands out.'® However, most
of the other identified and ranked factors are not directly applicable outside of structured learning activities in clinical
placements. In Finland, undergraduate medical education follows common learning objectives that are partially aligned
with the international CanMEDS and Tomorrow’s Doctors frameworks.?’

Previous studies have often focused on structured teaching within clinical settings, while findings related to
unstructured learning have been inconsistent. Therefore, we aimed to investigate how students’ perceptions of clinical
teaching outside structured learning activities during their clinical placements influence their perceived achievement of
learning goals.

Our research questions were:

1. How do students evaluate various aspects of their clinical placements?
2. How do these evaluations affect perceived achievement of the learning goals?

Methods

The study was conducted at Tampere University Medical School, focusing on all student evaluations from paediatric and
gynaecology rotations during the 2021-2022 academic year. Both rotations lasted nine weeks and included multiple
clinical placements where students learned alongside clinicians. The duration of these placements ranged from one day to
two weeks, with specific learning goals defined by the medical school as part of the formal curriculum for each
placement. Therefore, each placement has a framework outlining what should be taught to the students. However, as
clinicians change, the teaching also varies. The Degree Planning Committee of the medical school uses students’
evaluations to assess and improve both the clinical rotations and their individual placements.

While students also participated in teaching activities specifically arranged by the university, this study concentrated
on learning in clinical settings and excluded evaluations of these teaching activities. Depending on their individual
schedules, students participated in the paediatric and gynaecology rotations during either the spring of their fourth year or
the fall of their fifth year. By including evaluations from both the spring and fall semesters, we captured responses from
students at different phases of their studies. Completing evaluations for the rotations was mandatory. Hence, in practice,
our study included students who participated in either or both rotations. A few students did not complete their evaluations
before data collection, and therefore their responses were not included.

Evaluations were collected using Google Forms, with students providing separate evaluations for each placement they
attended during the rotation. The paediatric rotation included six different placements, while the gynaecology rotation
included nine. Not all students participated in every placement.

Students rated their experiences on a scale from 1 to 7, where | indicated “very bad” and 7 indicated “very good”.
The questions were:

e Teaching provided by hospital doctors
e Doctors’ willingness to teach
e Teaching provided by healthcare staff (only in paediatrics)

Healthcare staff’s willingness to teach
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I had enough opportunities to examine patients

I had enough opportunities to perform procedures (only in gynaecology)

The use of time was meaningful

I achieved the given learning goals

Data Analysis

The evaluation data were left-skewed, so both medians and means were calculated for each question separately. Our
specific interest laid in students’ achievement of their learning goals. We hypothesised that other aspects influence the
perceived fulfilment of the learning goals. Consequently, we constructed a linear regression model in which “I achieved
the given learning goals” was the dependent variable. Although the outcome variable was measured on a 7-point ordinal
scale, it was treated as continuous in the linear regression models, in line with common practice. The normality of
residuals was assessed and deemed sufficiently met for the purposes of this analysis. Both univariable and multivariable
regression analyses were conducted.

Since our primary research interest was at the course level rather than the level of individual placements, we pooled
all responses from the different placements separately for both paediatrics and gynaecology rotations. The structure and
learning goals of the placements were similar enough to justify pooling responses for each course.

To avoid multicollinearity in the regression models, we examined the correlations among the independent variables.
There was a strong correlation between the questions “teaching provided by hospital doctors” and “doctors’ willingness
to teach”, as well as between the questions “teaching provided by healthcare staff” and “healthcare staffs” willingness to
teach” (in paediatrics), and between “I had enough opportunities to examine patients” and “I had enough opportunities to
perform procedures” (in gynaecology). Due to the observed correlations, we combined these items into composite sum
variables, which were then used as independent variables in the regression models. All predictors in both models had
variance inflation factors (VIFs) below 4. Additionally, we examined the effect of the semester within the model.

We conducted the analysis using SPSS version 29, considering results statistically significant if P<0.05. Additionally,
we calculated 95% confidence intervals. Standardized beta coefficients were interpreted as measures of effect size. Values

between 0.10 and 0.29 were considered small, between 0.30 and 0.49 as medium, and 0.50 or greater as large.”’

Results

A total of 140 students evaluated the paediatric rotation during the 2021-2022 academic year, with 71 (51%) participat-
ing in the fall of 2021 and 69 (49%) in the spring of 2022. Collectively, students provided 833 evaluations across the six
placements. Similarly, 142 students evaluated the gynaecology rotation, with 72 (51%) during the fall of 2021 and 70
(49%) in the spring of 2022. In total, students submitted 1188 evaluations across the nine placements.

Figure 1 illustrates the means and standard errors calculated from students’ evaluations for various questions. Overall,
evaluations were positive, with all questions receiving mean scores above 5 (on a scale from 1 to 7) in both fields.
Notably, the means for the question “I achieved the given learning goals” were 5.6 for paediatrics and 5.7 for
gynaecology. Gynaecology slightly outperformed paediatrics in all questions except for “teaching provided by hospital
doctors”. The median scores for the questions “teaching provided by healthcare staff” and “I had enough opportunities to
examine patients” in paediatrics were both 5, while the median scores for all other questions in both rotations were 6.

Table 1 shows the results of the linear regression model constructed from evaluations of paediatric clinical place-
ments. In the multivariable model, all independent variables, except for semester, demonstrated statistically significant
associations with the dependent variable. The variable “The use of time was meaningful” had the greatest impact in the
model (Standardized coefficients Beta = 0.29, p<0.001).

Similarly, Table 2 presents the results of the linear regression model examining evaluations from gynaecology
rotations. In the multivariable model, all independent variables were associated with the dependent variable. In this
model, the variable “The use of time was meaningful” also had the greatest impact in the model (Standardized
coefficients Beta = 0.40, p<0.001). However, the combined variable “teaching provided by hospital doctors” and
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Figure | Students’ evaluations of teaching, learning opportunities, and achievement of learning goals in paediatrics (yellow) and gynaecology (blue) rotations. Mean values
and standard errors are shown for each item, rated on a |1-7 scale (| = very bad, 7 = very good). The numbers below each item indicate the absolute number of responses
per rotation.

“doctors’ willingness to teach” had a noticeably smaller impact in the gynaecology model compared to the paediatric
model.

Discussion
Overall, the clinical rotations in paediatrics and gynaecology received positive evaluations, with students indicating that

they felt they had effectively achieved the given learning goals. Our study revealed that the question “the use of time was

Table | Linear Regression Model on Students’ Evaluations of Paediatric Clinical Placements (n = 760)

Independent variable Univariable Multivariable Regression

Regression

Unstandardized | Unstandardized Standardized Sig

B + (sig) B + (95% confidence interval) | coefficients Beta
The use of time was meaningful 0.60 (<0.001) 0.23 (0.17-0.29) 0.29 <0.001
Combined: 0.36 (<0.001) 0.14 (0.11-0.18 0.28 <0.001

“Teaching provided by hospital doctors”, and
“Doctors’ willingness to teach”

| had enough opportunities to examine patients 0.55 (<0.001) 0.19 (0.14-0.25) 0.25 <0.001

Combined: 0.27 (<0.001) 0.05 (0.02-0.07) 0.10 <0.001
“Teaching provided by healthcare staff” and
“Healthcare staff’s willingness to teach”

Semester Fall 2021 Reference Reference —-0.03 0.15
Spring 2022 -1.35 (<0.001) -1.07 (-1.17-1.03)

Notes: The dependent variable was “| achieved the given learning goals”. The overall multivariable regression was statistically significant (R* = 0.66, p < 0.001).
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Table 2 Linear Regression Model on Students’ Evaluations of Gynaecology Clinical Placements (n = 717)

Independent variable Univariable Multivariable Regression

Regression

Unstandardized | Unstandardized Standardized Sig

B + (sig) B + (95% confidence interval) | coefficients Beta
The use of time was meaningful 0.64 (<0.001) 0.32 (0.27-0.37) 0.40 <0.001
Combined: 0.29 (<0.001) 0.12 (0.10-0.15) 0.31 <0.001

“I had enough opportunities to examine patients”,
and

“I had enough opportunities to perform

procedures”
Healthcare staff’s willingness to teach 0.71 (<0.001) 0.17 (0.10-0.24) 0.14 <0.001
Combined: 0.35 (<0.001) 0.06 (0.03-0.10) 0.11 <0.001

“Teaching provided by hospital doctors”, and
“Doctors’ willingness to teach”

Semester Fall 2021 Reference Reference 0.06 0.01
Spring 2022 -1.12 (0.81) 1.13 (1.03-1.22)

Notes: The dependent variable was “| achieved the given learning goals”. The overall multivariable regression was statistically significant (R2=0.67, p<0.001).

meaningful” had the greatest impact on perceived achievement of the learning goals, although its effect size was only
medium in gynaecology and small in paediatrics. In gynaecology, the quality of teaching by doctors and their willingness
to teach did not correspond to learning goals as strongly as in paediatrics.

The finding that meaningful use of time had the greatest impact on the achievement of learning goals aligns with
previous research, which has indicated that the time spent in rotations does not directly correlate with students’ ratings of
rotation effectiveness. Instead, the time spent in rotations, excluding reported non-instructive time, demonstrated
a correlation with the perceived effectiveness.'® Likewise, another study found that time spent on self-directed
consultations and observing doctors correlated with perceptions of learning environment quality.>* However, this study
did not identify a correlation between unproductive time and evaluations.?* In another previous study, paediatrics and
gynaecology/obstetrics rotations had the highest amount of non-instructive time.'® In general, clinical teaching guides
recommend that physicians allow students to take on active roles according to their skill level.>* If the clinical situation
is too busy for optimal learning or if opportunities for learning are limited, it may be more beneficial for the student to
follow another professional or to be directed towards self-learning.’

Our finding that ratings for doctors’ teaching and willingness to teach significantly impacted the achievement of
learning goals in the paediatrics rotation supports the conclusions of previous studies. An earlier study found that the
quality of supervision had both a direct effect on students’ clinical competence, as measured through exams, and an
influence on the number of patients encountered.” When comparing students who worked with the best and worst-rated
house staff during their medical clerkships, Griffith et al observed differences in performance tests.'> However, these
differences were relatively small and varied according to the house staff’s training phase.'* Likewise, subsequent studies
have produced inconsistent results regarding whether the teaching provided by residents or attending doctors has greater
impact on students’ learning.'*'® Dolmans et al found that both the quality of supervision and the patient mix (including
the number of patients and variety of diseases) affected students’ perceived quality of clinical rotations, however,
whether the quality of supervision improves the diversity of patient mix has shown mixed findings.'>'”

Our finding that the combined variable “doctors’ teaching and willingness to teach” had a noticeably lower impact in
gynaecology compared to paediatrics is somewhat surprising, although the effect sizes were small in both models.
However, the willingness of other healthcare professionals to teach was rated higher in gynaecology and received the best
average evaluations across all questions. During the gynaecology rotation, students regularly work with midwives,
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particularly in maternity wards. It can be assumed that midwives are accustomed to teaching medical students and have
developed strong teaching skills. Additionally, midwives have been previously recognised as excellent teachers.?® It is
also encouraging that students rated the willingness of other health professionals to teach highly, as this factor had an
even greater effect on achieving learning goals in gynaecology compared to the doctors’ teaching and willingness to
teach.

In paediatrics, having a sufficient number of patients to examine had the third-largest impact on perceived fulfilment
of the learning goals, although the effect size was small. In gynaecology, the number of patients examined, and
procedures performed had a medium effect size and represented the second-largest impact in the model. Earlier,
a study identifying weaknesses in poorly rated clinical supervision found that students expressed dissatisfaction with
having too few opportunities to examine patients independently and practice clinical skills.?” Kim et al also found a small
positive relationship between the number of patients interviewed and examined during clerkships and students’
examination scores.'* However, Wimmers et al did not find a direct relationship between the number of patients
encountered and students’ clinical competence.’

In gynaecology, patients may refuse to allow medical students to perform physical or pelvic examinations, a situation
that occurs more frequently with male students.® " This reluctance can sometimes be avoided if the patient is scheduled
to see a male clinician for her care or has prior experience with medical students.”® In Sweden, there are trained
“professional patients” who allow students to perform vaginal examinations and provide feedback.?” These professional
patients offer a valuable way for students to practice real pelvic examinations, though they cannot fully substitute for all
patient encounters.

A study that identified barriers to students performing pelvic examinations found that, compared to staff, students
were more likely to perceive a lack of interest in teaching and limited opportunities to perform the examinations as
obstacles.

The differing results between paediatric and gynaecology placements may partly be explained by the distinct
learning environments and objectives, which reflect the differences between conservative and operative fields. Patel
and Dauphinee found that students perceived their learning experiences differently when comparing evaluations in
surgery, internal medicine, and paediatrics.” The acquisition of clinical skills was lower in paediatrics, while factual
knowledge was higher.” This suggests that both the learning goals and students’ perceptions may vary across different
medical fields.

The small impact of the semester variable in gynaecology may be attributed to the differing experience levels between
students in their fifth year (fall) and those in their fourth year (spring). Fifth-year students have more clinical rotation
experience, and, in Finland, they are eligible to work as doctors for the first time during their summer break before
fifth year studies. This additional experience may improve their ability to manage their own learning during rotations.
However, the effect size of the semester was minimal compared to other variables in the model. Additionally, univariable
analyses provided mixed results when compared to the multivariable regressions.

A previous meta-analysis found that several factors related to clinical teaching had large Cohen’s effect sizes in
clinical education.'” However, factors such as small-group learning are not directly applicable to unstructured clinical
learning."® In our study, we were able to interpret the effect sizes of various aspects of unstructured clinical activities.
Although direct comparison with the findings of the meta-analysis is not entirely appropriate, it is noteworthy that
only two independent variables in gynaecology demonstrated medium effect sizes, while all others had smaller
effects. Moreover, the differences in effect sizes among our independent variables were, in many cases, relatively
minor.

Our study has several limitations. First, we only examined evaluations from one medical school and from two specific
fields. Additionally, we did not directly assess the achievement of learning goals but instead relied on students’ self-
reported evaluations. However, it is important to consider students’ self-assessments in evaluating educational outcomes.
Furthermore, even though we combined certain variables for the regression models, some interrelations between
variables likely remain. For instance, previous research found that the quality of supervision affected the number of
patients encountered.” It is important to note that some of the placements were short, and students were evaluating
unstructured clinical learning experiences. This should be considered when interpreting the results.
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As a strength of our study, almost all the students gave evaluations of the rotations. Therefore, one can assume the
selection bias to be very low. Additionally, we had students from fourth and fifth grade, so we were able to identify if
study phase had effect on learning goals achieved. Although there were only two fields, we were still capable of
measuring the differences between those two.

Conclusions

Our study demonstrated that students generally felt they had successfully achieved their given learning goals in both
paediatric and gynaecology rotations. Additionally, students provided positive evaluations for both rotations, with the
statement “the use of time was meaningful” having the greatest impact on perceived achievement of the learning goals.
Overall, the effect sizes in the models were generally small, and the differences between the effects of the independent
variables were in some cases relatively minor.

These findings suggest that medical schools should aim to create a clinical learning environment where unproductive
time is minimized, and students are given ample opportunities to examine patients outside of the structured teaching
sessions in clinical settings. We found differences between rotations in how teaching by doctors and other healthcare
professionals was associated with the achievement of learning goals. It may be beneficial to consider individually, for
each rotation, on when students gain most from following doctors and when the involvement of other healthcare
professionals can enhance learning. From a physician’s perspective, it is crucial to adopt an active teaching approach,
encouraging student participation and facilitating patient examination opportunities. Future research could explore how
a brief intervention on teaching methods for physicians in student training settings might impact the achievement of
learning goals.
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