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Abstract

Background Occupational therapy education programs need to produce students who can confidently
and safely deliver services for children. The study incorporated a simulation of a real situation into a
clinical skill observation of a pediatric occupational therapy curriculum. The purpose of the study was to
determine whether situated simulation-based program could increase students’ perceived knowledge and
clinical skills to better prepare them for pediatric practice.

Methods The authors introduced a situated simulation-based program with video-based simulation
training and a situated simulation-based exam during a pediatric occupational therapy course for thirty-
two students in their fourth year of study in occupational therapy. The simulation program was two video-
based simulation training sessions, tasked students with observing, evaluating and managing the
children play. The debriefings were provided to connect student’s observation and basic evaluation skills.
A post- simulation performance evaluation, the situated simulation-based exam, was created by faculty.
The exam was prepared in a situated simulation therapeutic room was held to assess students’ skills in
communication and interaction and basic evaluation skills. The scores of the video-based simulation
training and the situated simulation-based exam were collected and examined.

Results The video-based simulation scores explained 33.3% of the variance of performance in the
situated simulation-based exam. The overall passing rates were as follows: situated simulation-based
exam, 65.6%; communication and interaction station, 53.1%; basic evaluation station, 68.8%.

Conclusions The video-based simulation training enhanced students’ communication and interaction
skills. More relationship building skills were facilitated within the situated simulation-based exam with a
real environment. The strategies that assist successful implementation of a situated simulation program
to facilitate learning include course plans, clear scenario training goals, evaluation quality, and situated
simulation contexts. This study provides preliminary support for simulation-based programs as training
for improving the clinical skills of interaction and observation before students’ internships.

Background

Health professionals increasingly are turning to simulation-based education (SBE) to provide students
effective learning environments in authentic and context-specific clinical situations so that they can gain
the professional knowledge, skills and attitudes that contribute to competency and clinical reasoning'?.
Several elements have been highlighted in simulations to support the development of learning and
facilitate situated cognition, including mannequins or standardized patients (SPs); situated simulations
of authentic environments, such as wards and clinical environments; and the use of equipment, videos, or
interactive computer packages to recreate the required reasoning and actions of specific practice
situation3~®. These simulation elements can be arranged in a task-based learning program incorporating
an environment with multiple changing scenarios according to the content and fidelity level of the
teaching and learning activity '. A situated simulation-based program features an authentic environment
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to imitate real things, patients or clinical processes’, and the materials (objects, texts, technologies,

settings) move during the practice and learning to increase the fidelity of the experiences®.

Increasing evidence has shown that practices related to SP simulation enhance student learning
outcomes and clinical reasoning abilities by requiring real-time decisions 2. However, the literature on
simulations in occupational therapy and evidence supporting its use and its effectiveness in the
classroom are limited to a few published articles °~14. Collectively, these articles report administered
experiences with simulations in occupational therapy for physical disability and psychiatric patients.
However, the literature provides limited direction on the use or best practices for simulations in pediatric
occupational therapy education, possibly due to problems with the reliability and consistency of using
children as the SPs to play patient roles '°. Another reason could be that using children as the SPs is
more expensive and time-consuming than using adults is °.

Although using children as the SPs in simulations entails certain difficulties, the fast pace and high
complexity of managing patients in pediatric occupational therapy often leaves students in their
fieldwork practice feeling challenged and unprepared to practice in such an environment. Because of the
professional needs of occupational therapy, students in their educational stage need numerous
opportunities to acquire the skills of observation, communication and interaction, and even to play with
children, during the evaluation or therapeutic activities. Therefore, a repeatable and harmless form of
practice is needed'’. However, such communication practice has not been provided by simulators so far.
Therefore, alternative methods of simulation-based education could provide another strategy to consider.
For example, the inclusion of video in simulation-based training may be an attractive method for reducing
the costs of simulation-based medical education without compromising learning 1819,

Based on the need of academic programs to train and assess the interaction and evaluation skills of
students to prepare them for clinical placement, a situated simulation-based (SSB) program with video-
based simulation (VBS) training and an SSB exam were created %°. The purpose of the current exploratory
study was to determine if student performance on the SSB program predicted some aspect of clinical
performance not predicted by course grades. This study aimed to determine the correlation of the VBS
scores to the SSB exam scores and students’ performance on the SSB exam. The results of this study

may provide useful information for future studies on simulation-based education in occupational therapy.

Methods
Research Design

The design of the study employed a quantitative method, which allowed interpretation of participants’

clinical skill development in the SSB program. In the first part, the reliability and validity of the simulation

program were examined. Then a linear regression model using VBS training scores and SSB exam scores

was created to interpret the performance of the students in the SSB program. The basic characteristics of

the SSB exam were presented to illustrate the performance of the participants. This study was approved
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by the Research Ethics Review Board of the institution (project no. C103107). Participants were informed
at the initial introduction to the program that participation was voluntary, and oral consent was obtained
from participating students and educators.

Participants

Students enrolled in the curriculum Pediatric Occupational Therapy and having no prior clinical
experience were invited to participate. Thirty-two entry-level undergraduate occupational therapy students
in their fourth year who met the inclusion criteria agreed to participate in this study. They completed the
SSB program at the end of their fourth year. Data were collected twice: at the end of the 121" week, during
the VBS, and at the end of the 16" week, when the SSB exam was held. Two weeks after the exam, all the
participants received their personal performance scores from the teachers. For all the participants, two
occupational therapy teachers participated as primary evaluators and feedback communicators
regarding student performance.

Program buildup

The SSB program was a 16-week program in three parts. The first part consisted oflectures, including 10
weeks introducing the theoretical knowledge and clinical evaluation of human development. In the
classes, participants also used role play techniques to practice their interaction skills and observation
skills. The second part, which lasted for four weeks, was a simulation training program, which was
intended to give students practice with the procedures of observation. The simulation sessions consisted
of a four-hour course including two video simulations. In the video simulations, students were guided by
a clinical observation form with 7 developmental domains (gross motor skills, fine motor skills, visual
perception, cognition/communication, social interaction, special behaviors) to observe the realistic details
of the children playing in the videos. The clinical observation forms were returned to the teachers, who
evaluated their observation findings and provided scores. The final debriefing was in the form of real-time
instructor feedback, which was provided after the video simulations, to discuss the scenarios and to
evaluate students’ observation capabilities. The third part, in the 16" week, was a two-station SSB exam.
The examination was conducted at the end of the academic year to examine the clinical skills developed
by the students in the situated simulation-based program. The various skills assessed are listed in Table
1.

The scenarios in the videos in the simulation training program were developed by two medical instructors
to meet training goals and skill requirements. Two training videos, child play and social interaction, were
created. Each video was approximately 10 minutes. A clinical observation form was designed for
practice.

Instruments
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Situated simulation exam

A situated simulation therapeutic room (about 7*10 square meters) was prepared to resemble a pediatric
occupational therapy clinical treatment room. It was covered with thick mats to prevent falling.
Therapeutic equipment, such as a ball pool, suspension system, wedges, rollers, and balls, was prepared.
In the middle of the room was a small desk for the child SP, who was a 5-year-old kindergarten child with
typical development. Before the exam, the SP and his or her parents provided informed consent. Then an
examiner introduced the exam and the clinical task to be carried out.

The exam included two connected stations manned with a standardized patient for evaluating the
students’ communication, observation and interaction skills (CI, station 1) and basic evaluation skills (BE,
station 2). A checklist with twelve items was developed. Each item was scored on a three-point rating
scale (0: totally not completed; 1: partially completed; 2: completed) with descriptive anchors to provide a
scoring rubric for the scale. A five-point overall score (0: unqualified; 1: borderling; 2: pass; 3: good; 4:
excellent) was also applied at each station to evaluate overall performance. The students were asked to
imagine that they were newly qualified occupational therapists who had been asked to evaluate a child.
Each student had 10 minutes to read the exam scenario outside the station. Then each student was given
10 minutes at each station to interact with the standardized patients. Overall, each student spent 30
minutes to complete the exam.

To establish the item-content validity, an expert group of 4 medical teachers was asked to review the
content of the stations and the checklists with a form using a Likert-type scale. The factors reviewed were
intended to clarify whether the rubric included the most essential steps linked to the exam content and
covered the essential skills for an occupational therapy student, whether the exam content was in line
with the simulation-based curriculum, whether the settings and contexts of the stations were authentic,
and whether the instructions to the examinees were clear and unambiguous. Based on the expert
feedback, revisions were made to remove ambiguity and present a consistent scoring system to
distinguish different levels of the students’ clinical skills. Finally, the checklist and scoring rubric of the

simulation exam could be considered a valid measure of student performance®’.

To establish the reliability and validity, item total correlation-Pearson’s correlation between the scores
obtained by each student at each station and the total score of the same student in the examination was
calculated. A station with a correlation coefficient of >.07 was considered to have good reliability. The
reliability (internal consistency) of the examination was assessed using Cronbach’s a to measure the
reliability of the different stations. Cronbach’s a was calculated from the total scores on the examination.
A value > 0.7 was considered to indicate good reliability?2. In addition, two raters cooperated to build the
interrater reliability. They discussed and checked the checklist in a pretest to reach evaluation
consistency. In the SSB exam, the rater at each station graded the students’ clinical skills and
performance according to a given set of checklists and a scoring rubric. After the exam, another rater
watched the video recording of the exam and completed the second rating to establish inter-rater
reliability.
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Finally, the item-content validity index scores (i-CVIs) of the SSB exam were 0.98 and 0.85 at the item-
level; the scale content validity index (S-CVI) of the overall checklist was 0.93 at the scale-level, which was
acceptable (Table 2).

The results on reliability revealed that the internal consistency, calculated using Cronbach’s a, was 0.88.
The interrater reliabilities for the stations, calculated with Pearson’s correlation coefficient , were.95
and.83. The tests of validity and reliability indicated that the checklist of the situated simulation exam
could be used as a formal scoring rubric for evaluating clinical skills in the situated simulation course.

The difficulty indexes (P) of the stations 1 and 2 were respectively 1 and 0.2, and the discrimination
indexes of the stations were 0.53 and 0.91. These results implied that the first station was more difficult
than the second. The overall mean percentage score for this examination was found to be 42.97%. The
average score for both stations in this examination was moderately acceptable.

Procedures

Clinical skills were assessed during the final exam, which was an SSB. A child was employed as the
standardized patient and trained to portray a scenario of an adapted patient's medical history and a
specific case. The simulation scenarios were constructed to mimic the clinical activities undertaken in
clinical settings, such as in clinical treatment rooms. The case was reflective of a representative non-
critical patient requiring occupational assessment and intervention. Students were encouraged to interact
with the standardized patient in the same manner as they would with an actual pediatric patient. The
raters at the stations were instructed to be passive evaluators and not to guide or prompt the students.

Data collection and Statistical analysis

The scores of the VBS training and the SSB exam were collected. The marks were tabulated for data
analysis in de-identified format and analyzed in SPSS to complete the two parts of the statistical
analysis. First, standard linear regressions were calculated to examine the VBS and SSB score correlates
and to discover the amount of variance in SSB exam scores that could be explained by the VBS score.
Second, descriptive statistics were applied to examine the passing rate and the performance in the SSB
exam to explain the students’ performance in the program.

Results
Contribution of video-based simulation

SSB exam scores were regressed on VBS scores. The VBS scores were significant predictors of SSB exam

scores, R? =.332, adjusted R? =.309, F (1, 30) = 14.89, p =.0017 <.05. The VBS scores explained 33.3
percent of the variance of students’ performance in the SSB exam.
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The situated simulation exam

Thirty-two students attended the situated simulation program and completed the SSB exam. The
characteristics of each station in the situated simulation exam are shown in Table 1. The average scores
of the stations were CI (12.5 + 1.3) and BE (8.2 = 1.2). When the borderline group regression method was
applied as the standard-setting method, 17 participants passed and 15 participants failed the exam. The
passing rates of stations 1 and 2 were 53.1% and 68.8% respectively, and the overall passing rate was
65.6%.

Discussion

The goal of an SSB program is to create an authentic clinical situation to improve practice safety and
develop clinical skills. The main interests of this study were to determine the correlation of the VBS
scores to the SSB exam scores, and students’ performance on the SSB exam. The results of this study
may provide useful information for future studies on simulation-based education in occupational therapy.

The SSB program differentiated the declarative knowledge and the
procedural skills

The present study indicated that the SSB program demonstrated a significant effect of the lectures in the
rehabilitation domain. The lectures transmitted clinical knowledge from the instructors to the students,
who then memorized and utilized the information to achieve high scores. However, this is the process of
rote learning. In contrast, the performance outcome of clinical competence, which is emphasized by the
medical profession, cannot be evaluated by a written test. Ideally, an outcome measure of simulation
education should be assessed on real patients or standardized patients to account for the transfer of
learning 23. As competence is a result of experience’, the SSB program provided students with a chance
to practice in a situation and to develop competency. This is a process of mastery learning.

Interaction with a real social environment is essential for developing
non-technical skills

In the study, the simulation course improved the students’ relevant skills for evaluating children. However,
the results showed that the current VBS training was insufficiently effective in training students’
communication and interaction skills. It has been suggested that, to provide high-fidelity simulations
having physical and social environments close to those of actual clinical situations, such as by using
role-plays, standardized patients could be used to improve the simulation level and thereby provide an
authentic interaction experience. It is noteworthy that a post-simulation debriefing 24, which is a high-
quality debriefing and reflection process following the training, is the most important element of the
learning process of improving communication and interaction skills. A learning environment with high
physical fidelity that provides students with practice, debriefing, and application can develop students’
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clinical skills, and cognitive fidelity, such as wearing uniforms and carrying identification, can also raise

students’ awareness of professional behavior and finally enhance the authenticity of the experience .

Child SPs would benefit professional learning in occupational therapy

It is interesting to note that children’s voices are gaining more attention and respect in clinical practice. In
medical education, however, children’s voices are little heard, so content on interacting with children
should be included in the curriculum of pediatric occupational therapy. We suggest that simulators or
videos be incorporated into training programs for students to acquire technical skills such as observation
and evaluation, and that child SPs in the objective structured clinical examination would be beneficial to

the learning of skills such as communication and relationship building '®.

Conclusions

Occupational therapy educators using simulation-based education strive to develop students’ clinical
competence by strengthening their skills. In this study, it was found that not only evaluation skills, but
communication skills may enhance students’ clinical competency when interacting with clients.
Therefore, in the educational stage, learning objectives should not include only knowledge acquisition
and clinical practice; they should also provide situated simulation learning experiences to strengthen the
relationship skills. For example, communicative and observational skills can provide the cognitive fidelity
for learning, and physical fidelity programs such as videos can provide safe and repeated practice to
approximate clinical competence.

When child SPs are used in programs or exams, it should be noted that the presentation of the SPs could
influence the students’ performance. Therefore, case scenarios need to be well-designed and carefully
rechecked, as well as to correspond the present content and the checklist which if the child SPs could
afford the presentation to reach stable validity and reliability.

Several limitations of this study should be noted before attempts to generalize the results to other
occupational therapy programs. The current study design was a single-group experimental design, so no
control group was available for comparison. The SSB exam was embedded in a specific program
curriculum. All students enrolled in the program participated in the SSB program as part of a course
requirement; therefore, it was not possible to compare their performances with those of students who
participated in a different but complementary educational activity.

SSB programs could enhance the clinical skills and improve patient care and safety in the rehabilitation
domain. However, the key elements in the successful implementation of a situated simulation program to
facilitate learning are the fidelity level, course planning, scenarios with clear training goals, evaluation,
and debriefing quality. Medical educators should focus on these factors when applying situated
simulation programs in their professional areas to increase the effectiveness and efficiency of training.
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OT: Occupational Therapy; SBE: simulation-based education; SPs: Standardized Patients; OSCE:
Objective Structured Clinical Examination; SSB: Situated simulation-based; VBS: Video-based simulation;
Cl: Communication and interaction skills; BE: Basic evaluation skills.
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Tables
Table 1. Content of situated simulation-based exam
Problem Description Manned/Unmanned
Communication To test relationship development skills and interaction skills Manned
skills
Developmental  To test the skills needed to perform the evaluation, including Manned
examination guiding the child in the exam and executing the procedures of
skills the evaluation
Professional To test the knowledge of various human development Manned
Knowledge sequences.

Table 2. Reliability and validity of simulation exam
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Reliability Validity

Station Cronbach’s a Item Total Correlation Interrater Reliability S-CVI I-CVI

Table 3. Overall analysis of the exam

Overall score } Item analysis
Station Mean % Score Average Score (SD) Difficulty index Discrimination index
1 42.97 3.28 (.73) 1 .53
2 3.44 (.56) 2 91
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Table 4. Basic characteristics of each station of the situated simulation exam

All participants (n=32)

Pass Overall passing rate
Scores Overall rating (%) (%) (%)
M+ SD Range 1 2 3 4 5
Station 125+ 10-14 0 6.3 40.6 21.9 21.3 53.1 65.6

1 1.3

Station 8.2+ 1.2 5-10
2

3.1 6.3 21.9 156 53.1 68.8

Note. Station 1: Communication and interaction (CI), Station 2: Basic evaluation skills (BE). Scores: O:

unacceptable; 1: partially completed; 2: well done. Overall ratings: 1: unsatisfactory; 2: borderline satisfactory; 3:

satisfactory; 4: good; 5, excellent.
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