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Introduction: Team-observed structured clinical examination (TOSCE) is a powerful 
approach to formative assessment resources, regarded as an essential element of students’ 
performance in a team format. Considering the importance of teamwork in rehabilitation, this 
study implements an intervention focused on enhancing teamwork skills within diverse groups 
of rehabilitation students, employing TOSCE as a tool for assessment and improvement.

Materials and Methods: A total of 49 fourth-year undergraduate students specializing in 
audiology, physical therapy, and speech therapy constituted three groups in our study. Students 
in each major were randomly divided into four groups. The students were asked to complete the 
teamwork (19-item scale of Lencioni) and satisfaction (researcher-made scale) questionnaires 
after TOSCE. A knowledge assessment questionnaire was also conducted at pre- and post-
TOSCE time points.

Results: There was no significant difference between the average score of the teamwork 
(F=1.508, P>0.05) and satisfaction (F=3.508, P>0.05) levels across different majors. All 
participants had high scores on both teamwork and satisfaction scales. By comparing the 
pre-test and post-test knowledge assessment, in all groups, there was a statistically significant 
difference between the pre-and post-test results (P<0.05). The students obtained a higher score 
after the implementation of the TOSCE. 

Conclusion: The TOSCE method provides a valuable and viable educational opportunity 
for rehabilitation students to receive feedback on their clinical performance, enhance their 
knowledge, and, most importantly, lead to a positive feeling of teamwork among students. 
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Introduction

n objective of medical student evaluation 
is promoting the learning process and im-
provement of educational program qual-
ity [1]. In recent years, structured clinical 
assessments have been utilized widely to 

evaluate the clinical competence of medical student’s 
performance in practice settings [1, 2]. One of the stan-
dardized clinical assessment methods used in various 
fields of medicine is the objective structured clinical 
examination (OSCE) method, developed in 1975 by 
Harden and Gleeson [3]. During the OSCE examina-
tion, students move between different stations to evalu-
ate their clinical skills. The validity and reliability of this 
method have been confirmed in several studies and has 
been used for years in rehabilitation fields to evaluate 
students’ performance [4, 5]. 

During the last decades, team objective structured clini-
cal examination (TOSCE) has been developed as a varia-
tion of OSCE. TOSCE was developed addressing the im-
portance and necessity of teamwork and interdisciplinary 
cooperation. The scenario is designed and implemented 
by teams of four to five students, each with a role in the 
team. The examiners monitor students’ performance and, 
subsequently, provide feedback on their communication 
and clinical and professional skills [4, 6, 7]. Some stud-
ies have used a similar test but under the name of group 
objective structured examination (GOSCE) [8]. 

The purpose of designing TOSCE was to make students 
aware of their strengths and weaknesses and to measure 
their attitudes the them as a team [6]. It also provides an ex-
citing start to the course, which would weld the participants 
into supportive social groups. Therefore, exploring inter-
personal relationships is quite a significant role of TOSCE. 
For instance, addressing a variety of clinical problems in 
small groups can help the future members of each profes-
sion better understand each other’s perspectives [7].

Some high-ranking students think that teamwork may 
cause them to perform more than their assignments, 
however, TOSCE can help empower students to learn 
how to work together. It also helps beginners become 
experienced, and think about themselves and what they 
do. As a formative evaluation tool, it can promote learn-
ing and problem-solving abilities in students [4, 5].

The importance of teamwork in rehabilitation is well 
understood and is demonstrated by focusing on team-
work in rehabilitation guidelines [9-11]. Published re-
views exploring teamwork in rehabilitation have dem-

onstrated that communication is an important aspect of 
teamwork [12-15]. Nijhuis et al. argued that communi-
cation can simplify collaboration at all levels of health 
care, making it crucial in the consideration or evaluation 
of team practices [16]. However, studies have shown 
that TOSCE improves team communication skills [17]. 

This study improves teamwork skills using the TOSCE 
in different educational groups of the Rehabilitation 
School. Additionally, the knowledge and satisfaction 
levels of students using the TOSCE method have been 
evaluated.

Materials and Methods 

Study design

This cross-sectional comparative study was conducted 
from October 17, 2021, to October 18, 2022. For assess-
ing teamwork skills, a 19-item Lencioni team assess-
ment questionnaire was used [18]. In this questionnaire, 
a score between 19 and 31 shows low teamwork, a score 
between 32 and, 64 indicates moderate teamwork, and a 
score above 64 means high teamwork. In addition to this 
pre-existing questionnaire, two questionnaires are also 
developed for evaluating the knowledge and satisfaction 
level of students using the TOSCE method. For assess-
ing pre- and post-level knowledge assessment, a 10-item 
questionnaire was developed in each major (Appendix 
1 to 3). Based on the Kirkpatrick model, we assessed 
the application of knowledge in these questionnaires 
[19]. Students were asked to complete the questionnaire 
before and after the TOSCE test. Furthermore, a 10-
item self-reported questionnaire was developed using a 
5-point Likert scale (5 = very good, 4 = good, 3 = moder-
ate, 2 = poor, 1 = very poor) to assess satisfaction. 

The developed questionnaires were distributed among 
ten experts in rehabilitation sciences (three audiologists, 
three speech therapists, and four physical therapists) to 
validate their content. The content validity Ratio (CVR)
is calculated based on the Lawshe equation (Equation 1): 

1. CVR = [(ne-(N/2)]/ (N/2)

in which, “ne” indicates the number of panelists indi-
cating an item, and “N” indicates the total number of 
panelists. The acceptable value for the CVR for 10 ex-
perts according to Lawshe is ≥0.62. The calculated CVR 
values for the questionnaire items were ≥0.8.
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We also calculated the content validity index (CVI) 
according to the experts’ opinions regarding simplicity, 
relevance, and clarity based on a 4-point Likert scale (4 
= very important, 3 = relevant, 2 = not important, and 1 
= not relevant). The acceptable value for the CVI index 
was ≥0.79. The results reported that all questions had 
item CVI values above 0.79. The calculated content va-
lidity ratio values for the questionnaire items were ≥0.8. 
According to the results, the questionnaires had accept-
able content validity.

Study participants

The study population consisted of 49 final-year reha-
bilitation students specializing in audiology, physical 
therapy, and speech therapy constituted the three groups 
in our study. Students in each major were randomly di-
vided into four groups. Criteria for student entry were 
passing all theory courses of the rehabilitation curricu-
lum (audiology, physical therapy, or speech therapy) 
that made them eligible to take the TOSCE and the will-
ingness to participate in the study. 

Study procedure

The participants in each major were divided into four 
groups, and their practical skills and knowledge were 
assessed before and after undergoing the TOSCE by 
the knowledge assessment questionnaire. The TOSCE 
involved various stations, each requiring participants to 
demonstrate their competence in specific aspects of their 
field. Following the completion of the TOSCE, the stu-
dents were invited to respond to satisfaction and team-
work questionnaires.

Statistical analysis

Mean±standard deviation (SD) were measured for pre-
senting descriptive data. After measuring the normal-
ity of the data using the Kolmogorov-Smirnov test, the 
one-way analysis of variance and the Tukey post hoc 
test were used to compare teamwork, knowledge, and 
satisfaction scores across different study groups. The 

SPSS software, version 17.0 (IBM Corporation, New 
York, USA) was used for all statistical analyses, and the 
significance level for all tests was set at 0.05.

Results 

A total of 49 fourth-year undergraduate students par-
ticipated in this study (Table 1).

Table 2 demonstrates the average satisfaction levels 
for each item on the questionnaire across all three inves-
tigated groups. Accordingly, on average, students gave 
high scores in response to the satisfaction questionnaire. 
Furthermore, no notable differences were observed 
among the three groups regarding satisfaction levels.

Table 3 shows the average teamwork levels within all 
three examined groups. Since a score above 64 indicates 
high teamwork, students, on average, reported high lev-
els of teamwork.

Figure 1 shows the frequency of teamwork question-
naire grades across three different groups of students. 
Our results indicated that the scores of none of the stu-
dents were in the low score category of the teamwork 
questionnaire. 

Figure 2 shows the scores of the satisfaction question-
naire of this method based on the Likert scale. Most 
students reported their satisfaction with this method in 
a completely agreeable way, and none of the students 
reported a completely disagreeing score.

The results of the one-way analysis of variance test 
indicated no significant difference between the average 
score of the teamwork level between the studied groups 
(F=1.508, P>0.05). Meanwhile, the results of the one-
way analysis of variance test showed no significant dif-
ference between the average score of the satisfaction 
level across different study groups (F=3.508, P>0.05). 

Table 1. Demographic characteristics of the study population (n=49)

Major of Students Gender Age (y), Mean±SD

Physical therapy M=16, F=5 23.07±2.96

Audiology M=3, F=12 23.46±1.88

Speech therapy M=8, F=5 22.41±0.99

SD: Standard deviation; M: Male; F: Female.
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By comparing the pre-test and post-test results of the 
knowledge level in all three investigated groups, we 
found a statistically significant difference between the 
pre-and post-test conditions (P<0.05). This indicates 
that following the implementation of TOSCE, there was 
a clear enhancement in the students’ knowledge levels 
(Table 4).

Discussion

The analysis of the teamwork skills of the students 
showed that most of them had high levels of teamwork 
abilities [9]. TOSCE allowed rehabilitation students to 
work better with their peers. Biran [8] indicated that 
GOSCE’s primary role is to use its teamwork structure to 
explore interpersonal relationships. General practitioners 

Figure 1. Frequency of teamwork questionnaire grades across students in three majors 

Table 2. Mean satisfaction score of different study groups

No. Questions
Mean Score

P
Audiology Occupational 

Therapy Speech

1 Announcing that the TOSCE was appropriate. 3.50 4.4 3.72 1.46

2 The method of conducting the test at each station was 
clearly defined. 3.16 4.26 4.06 0.72

3 The duration of the test at each station was appropri-
ate. 3.16 4.37 4.31 1.02

4 The physical environment for conducting the TOSCE 
test was suitable. 3.32 3.89 4.22 0.66

5 The methods of presenting the TOSCE test were in-
novative. 3.5 3.8 4.41 0.06

6 The tool for conducting the TOSCE test was suitable. 4.43 4.33 3.84 0.16

7 The response letter at each station was well-designed. 3.13 3.73 3.53 0.72

8 The presentation of the TOSCE has motivated me to 
learn. 3.26 4.4 3.84 1.02

9 The TOSCE method was helpful in my decision-making 
in the field of clinical work. 4.11 4.26 4.25 0.07

10 Conducting the TOSCE test can help meet the clinical 
training needs of students. 3.06 4.46 3.91 0.72

Total 3.46 4.19 4.00 0.86

TOSCE: Team observed structured clinical examination.
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who participated in the study rated GOSCE highly as a 
method of self-assessment and a satisfying social event. 
Biran [8] reported that GOSCE is a resource to learn 
more about interpersonal and interprofessional commu-
nications. The author also concluded that addressing a 
range of clinical problems in small, mixed small groups, 
may help the future members of each profession better 
understand each other’s perspectives. 

Jain et al. [17] utilized a formative group assessment 
tool, team objective structured bedside assessment. In 
this method, students were directly observed performing 

tasks and were evaluated based on their performance in 
each group. Jain et al. results showed that team objec-
tive structured bedside assessment reinforced students’ 
team communication skills and empowered their confi-
dence [17]. Medical educators attempt to empower clini-
cal, communication, and reasoning (critical thinking) 
skills in their training programs [20]. However, teach-
ing these skills, especially higher-order cognitive skills 
is challenging [21]. Many programs have been designed 
for direct observation and assessment of clinical skills. 
However, there is little data on their use as a formative 
assessment [22].

Figure 2. Distribution of satisfaction questionnaire scales

Table 3. Teamwork level of study groups

Major of Students
Teamwork Score 

Mean±SD Min-Max

Physical therapy 75.90±8.99 64-94

Audiology 71.40±8.47 54-89

Speech therapy 77.23±11.46 61-94

SD: Standard deviation; Min: Minimum; Max: Maximum.

Table 4. Comparison of the knowledge level of study groups across different time points 

Major of Students 
Before TOSCE After TOSCE

P
Mean±SD Min-Max Mean±SD Min-Max

Physical therapy 6.83±0.42 6.25-7.50 8.80±0.50 8.04-9.66 <0.001

Audiology 7.00±0.00 7.00-7.00 8.73±1.16 7.00-10.00 <0.001

Speech therapy 6.76±1.20 6.00-8.50 8.42±1.11 7.50-10.00 <0.001

Abbreviations: TOSCE: Team observed structured clinical examination; SD: Standard deviation; Min: Minimum; Max: Maxi-
mum.
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TOSCE depends on the student’s ability to gather help-
ful information not only from their performance, but 
also through evaluating, watching, and discussing oth-
ers’ performance. In another study in 2017 on medical 
students, they agreed or strongly agreed that the TOSCE 
taught them something new, made them more comfort-
able in giving and receiving feedback, and showed bet-
ter group clinical communication by working in groups 
[23]. Student’s satisfaction with this training course was 
average. This result has been confirmed in some stud-
ies evaluating TOSCE’s impact on students’ satisfaction. 
The relatively high satisfaction is correlated to the as-
pect that it can provide opportunities for each student to 
observe and reflect on their performance and to receive 
feedback from classmates and tutors. Suleiman et al. [5]
reported that most clinical tutors were satisfied with the 
organization, timing, and implementation of the forma-
tive TOSCE. The reasons were included as the learning 
opportunity provided, which most tutors noticed. Anoth-
er reason reported was greater resource efficiency, ac-
cording to a clinical tutor. In contrast, findings on OSCE 
showed that physiotherapy students had an undesirable 
satisfaction level regarding the overall structure of the 
OSCE, and OSCE was considered stressful [24].

Our findings demonstrated that after the implementa-
tion of the TOSCE, the students obtained a higher score 
on the knowledge assessment scale. By comparing the 
pre-test and post-test results in all three studied groups, 
there was a statistically significant difference between 
the pre-and post-test results. The purpose of formative 
assessments is to monitor the learning process during 
education and provide feedback to students and teach-
ers. Jain et al. [17] also reported a statistically significant 
improvement in the post-test grades of all the students 
who participated in a team-objective structured bedside 
assessment program. Specifically, students appreciated 
the informative, advisory, and motivational aspects of 
the feedback. The feedback played a vital role in helping 
them understand their competence level, with a special 
emphasis on addressing their individual learning needs.

Providing feedback is a crucial aspect of formative as-
sessment [25]. The literature has identified important 
aspects of effective feedback in medical education [26]. 
Giving feedback to students leads to strengthening suc-
cessful learning and identifying learning errors and cor-
recting them. TOSCE, as an assessment instrument for 
formative assessment, also helps teachers to improve 
their education. If the given feedback is taken as a group, 
it can improve the teamwork ability among students 
and increase the motivation and learning level of learn-
ers [27]. In a similar study, Brian reported that a group 

OSCE is a beneficial method for formative and self-as-
sessment of medical students [8]. In a study conducted 
at Sharjah University of the United Arab Emirates on 
medical students in the first, second, and third years in 
the practical unit of semiology. The results showed that 
many learners and teachers preferred TOSCE to individ-
ual feedback. They considered this experience valuable 
because it helped students identify gaps and share their 
knowledge and skills with group members, which is in 
agreement with the present study [5].

In the current study, students received feedback after 
the implementation of TOSCE, and the results showed 
that TOSCE increased the motivation and learning level 
of the learners. On the other hand, clinical work is an es-
sential part of medical education, and to get the most out 
of the clinical experience, it is necessary to provide regu-
lar feedback on trainee performance. Unfortunately, it is 
challenging to do this critical thing in clinical learning 
environments, and clinical trainers often neglect this im-
portant responsibility. Experts acknowledge the impor-
tance and necessity of effective feedback in education. 
Medical professors believe they provide effective feed-
back to students, but students complain about the lack of 
feedback in clinical education [28]. By using TOSCE, 
the medical students mentioned that TOSCE is a frame-
work for problem-based short courses [11]. Therefore, 
the use of TOSCE in clinical environments can help pro-
vide effective feedback for students.

Conclusion

The formative TOSCE is a valuable and viable educa-
tional opportunity for rehabilitation students to receive 
feedback on their clinical performance, enhance their 
clinical knowledge, and encourage teamwork in the stu-
dents. Considering the high student satisfaction of this 
method, it can be applied more often in clinical education. 

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee of 
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Appendix 1. Pre- and post-knowledge assessment for audiology students

Stations Questions

Otoscopy 1. Name the four important landmarks of the observed tympanic membrane image.
2. The observed tympanic membrane image related to the eardrum of which ear.

Hearing aid 1. Mention the necessity of using hearing aids in the presented case with the reason.
2. Fit the existing hearing aid for the provided case.

Estuation tube function
1. Explain how to perform the Valsalva maneuver.

2. Based on what results of the Valsalva maneuver it is determined that the Eustachian tube has a 
dysfunction.

Differential diagnosis 1. Name four important clinical signs of sensory hearing loss.
2. Which test plays an important role in the differential diagnosis of sensory hearing loss

Clinical masking 1. Name two important methods of performing clinical masking.
2. Mention the necessity of performing clinical masking in the presented case with the reason.

Appendix 2. Pre- and post-knowledge assessment for speech therapy students

Stations Questions

Voice disorders 1. What treatment method do you use to improve a patient’s condition for the presented case?
2. Mention the dimensions of the method implementation.

Developmental language disorder 
1. Name a task to evaluate the receptive vocabulary size of the verb category.

2. Conduct the modeling approach to increase mean length of utterance (MLU)= 2 in the noun 
and verb structure.

Dyslexia and dysgraphia 1. What are your investigations and therapeutic measures for the presented case?
2. Does it need to be referred to other specialists?

Stuttering 1. Give counsel to parents for a child with a normal non-fluency (minimum 3 items).
2. How do you teach the concept of the Loyola Clinical Centers (LCC) to a client?

Aphasia 1. Perform a task to assess the patient’s visual-spatial perception.
2. Perform a task to assess the patient’s executive function.

Appendix 3. Pre- and post-knowledge assessment for audiology students

Stations Questions

Cardio-pulmonary station 1. As a physiotherapist, what is your diagnosis and treatment priority for the presented case? 
2. What are the indications and contraindications in physiotherapy in this case?

Physical therapy in neurology
1. How do you evaluate the muscle tone of the lower extremities?

2. If this patient has impaired balance in standing, what tests do you use to evaluate? How 
would you design an exercise to improve this patient’s balance?

Manual muscle testing station 1. Which muscle weakness is likely for the presented case? 
2. How to evaluate the weakness of this muscle?

Exercise therapy station
1. To differentiate the origin of pain from lumbar radiculopathy, in what direction should be 

checked the active movement first? 
2. What parameters should be considered while doing this movement by the patient?

Electrotherapy station
1. What is the chosen electrotherapy modality to reduce pain for the presented case? 

2. If we want to use electrotherapy to increase strength and prevent muscle fatigue during 
treatment, what kind of current and parameters do you use?
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