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Comparison of students’ performance and attitude between
collaboration testing and written examination of ethics course

Background: There is little evidence for the effective assessment
of the ethical skills and behaviors of health professional students.
Therefore, this study was aimed to compare students’ performance
and attitude about ethics exam between collaboration testing and
written assessment.

Method: In this Quasi-experimental interventional study, thirty-six
fourth-year undergraduate students of physiotherapy and
occupational therapy were recruited. The ethical content of the
course was educated in the first semester 2021-2022. At the end of
the semester, participants took the examination in a two-stage
process of a descriptive question based on a clinical case. The first
stage was held individually (written examination). Immediately
after it, the students in groups of five discussed about the question
and final responses were written on the question sheet
(collaboration testing). Before beginning the examinations, three
student attributes associated to the examinations were assessed
using the survey, including self-efficacy, anxiety, and preparedness.
Results: Self-efficacy and preparedness, and testing scores were
significantly greater in collaboration testing compared to written
examination. In contrast, the anxiety level was significantly lower
in the collaboration testing compared to written examination.
Conclusion: The present findings showed better performance and
positive attitudes of students about ethics exam using collaboration
testing.

Keywords: Collaboration testing, Ethics, Attitude, Performance
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Collaboration testing and written examination of ethics course

INTRODUCTION

Written examinations, oral examinations, and direct
observation of students’ performance were traditionally used
to assess clinical competences of medical students (1).
However, researchers highlighted limitations in these
assessment methods. Written examinations can be used to
test students’ knowledge of clinical and procedural skills, but
over-reliance on this method may lead students to focus on
memorizing these skills instead of practicing them (2). In oral
examinations, the assessment was performed using a limited
number of patient cases that the students encounter and
usually have an unstructured process (3). With regard to
direct observation, this assessment tool may be unreliable if
the instructors are too busy to constantly observe and assess
students’ performance, or if there are no common standards
).

It is important to note that in the assessment methods
previously mentioned, students’ performance is examined
individually. However, some researchers suggested
collaboration testing to examine students’ performance. In
collaboration testing, discussion was made among students
about examination questions to arrive at consensus to test
answers (5). One study indicated that in addition to increase
the students’ success, collaboration testing could lead to the
development of critical thinking behaviors, group work, and
decrease in anxiety arising from the examination (6). In
addition, one of the most important features of this type of
testing is facilitating students’ learning. Indeed, this method
potentially transforms the necessary process of assessment
into a greater opportunity for learning (5).

Earlier, ethics education was considered only a part of the
"hidden curriculum" and the students were expected to learn
through peers and "role models". But in recent years, efforts
has been made to incorporate ethics into the medical
curriculum, and medical ethics has appeared as a crucial field
in undergraduate medical institutions (7). Not only students
are expected to acquire, retain, and analyze information, they
are also expected to acquire behavioral skills (for example in
communicating with patients in a compassionate, empathic
and respectful manner) and professional attitudes. Medical
ethics is a system of moral principles that apply values and
judgments to the practice of medicine (8). Obtaining
information about medical ethics would be helpful for
clinicians to consider ethical principles during making
decisions about the care that they provide (9).

Despite major progress was made in the development of
medical ethics courses and their application in medical
school curricula, the assessment procedures of students’
performance in medical ethics have been less well developed
and remain controversial (10). Considering the importance
of the assessment as a strong motivator for learning and the
effects of assessment’s mode on learning behavior,
assessment in ethics is important in any medical curriculum
with an ethics course (10). The lack of assessment in ethics
may indicate to students that teachers attach less importance
to this subject as compared with others and therefore
students may ‘downgrade’ this subject in their own minds
(10). There are a few literatures investigating how health

professional students can be effectively educated and
assessed on their ethical skills and behaviors. Therefore, this
study was aimed to compare the performance and attitude of
physiotherapy and occupational therapy students regarding
ethics exam between collaboration testing and written
assessment.

METHODS

The present study was a semi-experimental interventional
study. Thirty-six senior undergraduate students of
physiotherapy (N=21) and occupational therapy (N=15)
were enrolled in this study. The inclusion criteria were senior
undergraduate students in the field of Physiotherapy and
Occupational Therapy of the Faculty of Rehabilitation
Sciences in Ahvaz, who had learned the professional ethics
unit in 2021-2022 and were willing to participate in this
research project. The ethical content of course was educated
in the first semester 1400-1401. The aim of the study was fully
explained for the participants. The participants were also
completed an informed consent form prior to the exam. The
participants performed the examination in a two-stage
process at the end of the semester. The first stage was held
individually, and took 20 minutes to answer (written
examination). Immediately after the first testing, in the
second stage, the students participated in a collaboration
testing in groups of five people chosen randomly. They
answered the question in 20 minutes. In this stage, the
students were allowed to discuss together and final
responses were written on the question sheet. In two stages
of the ethics examination, a descriptive question based on a
same clinical case was used to assess student’s performance.
Two stages were assessed by two examiners according to the
scoring checklist. The content validity of the exam question
was verified using 10 faculty members of Ahvaz rehabilitation
school.

In order to self-assess the students concerning their strengths
and weaknesses, they completed a short survey ten minutes
before beginning the collaboration testing and written
examinations. Three student attributes associated to the
collaboration testing and written examinations were assessed
using the survey, including self-efficacy, anxiety, and
preparedness.

To assess self-efficacy, a one-item scale included: my ability
to complete an ethical exam. Students were asked to rate
their confidence in their abilities with respect to skill using a
six-point scale, which was scored from 1 = no confidence to
6 = complete confidence. To assess students’ perceptions of
anxiety and preparedness in anticipation of the exam, two
six-point scales were included in the survey. To assess
anxiety, students should select the item that best represents
the degree of anxiety that they feel in anticipation of the
exam. A six-point rating scale was used: 1 = no anxiety to 6
= extreme anxiety. Similarly, for preparedness, one item was
included: specify the number that best shows how much you
feel prepared in anticipation of the exam. Participants rated
each item on a 6-point scale, ranging from 1 = not at all
prepared to 6 = very well prepared (11).

Questionnaire data and testing scores were analyzed using
the descriptive statistics (mean and standard deviation).
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Since dependent variables (testing scores, self-efficacy,
anxiety, and preparedness) were not normally distributed
based on the Kolmogorov-Smirnov test, the Wilcoxon test
was used to compare the dependent variables between
collaboration testing and written examination. SPSS, version
20.0 (SPSS Inc., Chicago.IL) was used for statistical analyses.
P value< 0.05 was considered significant statistically.

RESULTS

The statistical analyses indicated significant differences
between groups for all studied variables (Table 1). So that,
self-efficacy and preparedness, and testing scores were
significantly greater in the collaboration testing compared to
written examination. In contrast, anxiety level was
significantly lower in the collaboration testing compared to
written examination.

Table 1. Mean (SD) dependent variables for both
collaboration testing and written examination

Variable Contzgtoi ;Ztion exz\giirgft?on P-value
Self-efficacy ~ 3.87 (1.08) 3.05 (1.16) 0.009

Anxiety 2.87 (1.43) 3.77 (1.60) 0.01
Preparedness  3.80 (1.16) 2.91 (1.15) 0.002
Testing score  5.40 (0.99) 4.52 (1.09) 0.02

Significant P-values are shown in bold

DISCUSSION

The results showed that collaboration testing significantly
improved testing performance in ethics exam compared with
the written examination. The findings were consistent with
the findings of previous studies published in this field. So
that, Brian investigated group objective structured clinical
evaluation (GOSCE) for the postgraduate assessment of
general practitioners in United Kingdom and concluded that
the GOSCE was a good method of self-assessment, was
popular, and served as a good ice breaker at a residential
course (12). Also, Gordon et al reported the team objective
structured clinical encounter (TOSCE) (one type of team or
group testing) as an acceptable, feasible and effective method
at least in terms of enhancing perceived skills, for filling the
gap between team working curriculum, outcomes, and skill
improvement (13). It is important to note that none of these
studies has yet compared student performance and attitude
about ethics exam between the collaboration testing and
written examination. But it seems that the present results
may confirm the results of previous studies that students’
performance could increase when instructors create
opportunities for students to become actively engaged in
content and peers (14).

Furthermore, similar to previous studies (15, 16) , the
present results indicated that the amount of self-efficacy was
significantly greater in the collaboration testing compared
with the written examination. Prior research indicated that
higher self-efficacy is correlated with better performance in

clinical skills tests(15). This statement was supported by the
results of this study. Prior to commencing collaboration
testing, students reported higher confidence about their
ability to perform it. Higher self-efficacy may be a potential
factor for higher testing score in the collaboration testing
(17). Indeed, optimal competent performance in ethics exam
needs not only knowledge and skills but also positive beliefs
of students about their ability to use both effectively (18).
Therefore, students may indicate low performance if they
have adequate knowledge and skills but low self-efficacy. On
the other hand, in academic settings, self-efficacy is
considered as a factor reflecting adaptive behaviors against
stress in educational settings, particularly in the context of
exam situations (19). It is also suggested as a crucial
dispositional resource that can reduce the negative effects of
stress on academic performance (16). Furthermore, students
reported the calming effect and better self-perceived
performance of confidence (18). Therefore, in the current
study, higher self-efficacy of students may be a mediating
factor for better performance in ethics exam using the
collaboration testing.

With regard to anxiety, the current results showed that
anxiety level was significantly lower in the collaboration
testing compared to written examination. Since, anxiety
associated to examination could affect working memory and
the retrieval of learned information that closely related to
negatively effect on exam performance, decrement of test
anxiety may have a critical role in improving performance,
therefore it is considered as a major advantage suggested by
collaboration testing (16). In the study by Dallmer et al.,
students stated anxiety decrement during and in preparation
for testing as one benefit of collaboration testing (20).
Moreover, self-efficacy has been mentioned as a mediating
factor with protective effect in negative relationship between
anxiety and exam performance. Therefore, in this study,
higher self-efficacy of students about ethics exam using the
collaboration testing likely resulted in attenuating anxiety
and consequently better exam performance.

In addition, the results of the present study exhibited higher
preparedness in the collaboration testing compared to
written examination. Considering higher self-efficacy and
lower anxiety in the collaboration testing, this result is
expected.

There are some limitations in this study that should be
mentioned in future studies. First, this study was performed
in a single institution. This may limit generalizability of
results to other institutions. Second, this research only
included a small sample of fourth-year students of
physiotherapy and occupational therapy. Further studies in
greater populations are warranted.

CONCLUSION

The results showed positive attitudes of physiotherapy and
occupational therapy students about ethics exam using
collaboration testing. These factors may have potential
effects on better ethics performance in collaboration
testing.

Ethical Considerations: Ethical issues including plagiarism,
informed consent, misconduct, data fabrication and/or
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