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Abstract

Purpose: This study aims to identify the combined effects of lecture, laboratory, and simulation in an acute care setting on 
doctoral students’ confidence levels in a representative physical therapy program in the US. Methods: The mixed methods 
approach includes a qualitative research survey and quantitative analysis based upon pre and post confidence survey and the 
IPE experience survey responses to identify any statistically significant differences. The surveys were given to each participant 
following the lecture and laboratory and before the acute care simulation in the IPE center. Fourty-two students completed pre/
post confidence surveys and only 38 students completed the post IPE experience survey, quantitative analysis was done using 
statistical software, following data collection after completion of the pre/post confidence surveys. Results: Students reported 
increased levels of confidence following the multimodal intervention including an interprofessional education simulation 
experience. There was a statistically significant difference in the confidence level of Doctor of Physical Therapy Students 
pre-and-post survey following acute care simulation experience in the IPE center. Overall, this IPE experience decreased 
their stress level and removed some uncertainty they had going into the acute care environment. Discussion: The results of 
this study show that IPE simulation experience results in a positive outcome in students’ perception of their learning. Results 
demonstrate how patient simulation may facilitate physical therapy education and improve student confidence in various 
clinical skills. Future research could focus on identifying whether increased confidence translates to improved competency 
in skills such as interprofessional communication, clinical decision-making, and improved interpersonal skills with patients. 
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Introduction

In order to maximize patients’ functional outcomes, adequate 
communication skills are required in a health professional 
setting to interact with patients as well as in interprofessional 
relationships [1]. Fundamental skills, such as communication, 
are developed during clinical experience which is a part of all 
health professional curricula. Although, the number of hours of 
true clinical experience is limited. Simulation-based education and 
simulated patients are becoming more prevalent in curriculum and 
have shown to be an effective teaching method and provides an 
additional setting to implement and develop communication skills 
[2]. Simulation provides an opportunity to implement didactic 
information, improve critical thinking, and enhance clinical skills 
and judgment in a safe scenario, and improvements in these areas 
aid in raising perceived confidence [3]. While several health 
professions currently incorporate simulation into their curriculum, 
research is less prevalent regarding simulation within Doctoral of 
Physical Therapy (DPT) programs. In recent years, the need has 
increased for knowledge regarding how effective simulation-based 
education is for graduate professional students, specifically in DPT 
programs, and how it should be incorporated into the curriculum. 
Evidence regarding the effects of simulation and standardized 
patients is scarce in the realm of physical therapy, but the research 
that currently exists is beginning to reveal a positive impact on 
students’ level of confidence.

Confidence is an integral part of being a health professional. 
Higher levels of confidence can lead to better patient evaluation 
and assessment, and therefore better potential patient outcomes 
[4]. Communication skills and confidence in patient interactions 
are built through clinical experiences [5]. However, there are only 
so many opportunities within the graduate curriculum to develop 
the skills during clinical experiences. Therefore, simulation is 
another option to implement further practice and skill development 
to build confidence with their communication skills and therefore 
interprofessional relationships. Because there are only so many 
opportunities throughout university education and only so many 
clinical hours are implemented into the curriculum, simulation is 
another option to enhance skills such as confidence. Simulation 
based education, and simulated patients have been found to play 
a role in perceived confidence in a variety of medical occupations 
such medical, nursing, occupational therapy, and physical therapy 
students [6-9]. Research regarding simulation has been expanding 
over the last few years, showing positive results around perceived 
confidence with students in or approaching clinical practice [10]. 
One study looked at traditional methods of education versus 
a high-fidelity simulation in nursing students. Results of this 

study illustrated simulation to be more effective in increasing 
knowledge, as well as decreasing anxiety [11]. Studies have 
illustrated positive effects on student perceived confidence with 
high-fidelity simulation looking more closely at patients in the ICU 
with occupational therapy students [12]. Research has also been 
done regarding undergraduate physiotherapy students’ perceived 
confidence, showing simulation having a positive outcome [10].

The acute care environment is a fast-paced, potentially intimidating 
environment that involves communication skills with multiple 
disciplines [13]. Interprofessional collaboration is a necessary 
component to physical therapy evaluation, intervention, as well as 
discharge in an acute care setting. Interprofessional education (IPE) 
simulation is an additional avenue to developing communication 
skills and confidence in a non-threatening environment, which 
could help ensure patient safety in a clinical setting. IPE has shown 
to elicit positive outcomes in self-efficacy in health professional 
students such as nursing and medical students [14]. However, 
more extensive research is needed regarding IPE with physical 
therapy students in an acute care setting.

While some literature exists regarding positive effects of 
simulation-based education in acute care, research is also lacking 
around multimodal effects on graduate student confidence. This 
multimodal approach involves a lecture, laboratory, as well as a 
simulation component. Lecture provides a foundation of knowledge 
of fundamental skills, while laboratory and simulation experiences 
allow for more clinical application. This study will evaluate student 
perceived confidence regarding physical therapy intervention in an 
acute care setting with a pre and post confidence survey and a post 
IPE experience survey. According to the literature that exists, little 
is known about the effects of a multimodal approach of lecture, 
laboratory, and standardized patients on DPT student confidence 
in an acute care setting. The purpose of this study is to examine the 
effects of a multimodal approach of lecture, laboratory, and IPE 
simulation adding to the body of knowledge on perceived DPT 
student confidence in an acute care setting. 

Materials and Methods

Participants

In this study there were 42 participants from a rural, Midwestern 
Doctor of Physical Therapy (DPT) program. The participants were 
students from a single cohort, and were recruited from their Exam 
and Diagnosis IV course. Participation was voluntary. There were 
a total of 17 males and 25 females that filled out the pre-confidence 
survey. The participants needed to meet the following criteria: (1) 
all students must not have previously been in the interprofessional 
education (IPE) center in relation to an acute care simulation; 
(2) all students must have been present for the lecture and lab 
before the simulation; (3) all students must have been enrolled in 
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the Exam and Diagnosis IV course. Each of the participants was 
present during lecture of the material for the entirety of the course. 
Additionally, they participated in the laboratory portion of the 
course where they were able to put the knowledge gained from 
lecture to practical application by working with their classmates. 
The sample size initially was 55 students, but only 42 students 
completed both the pre/post confidence surveys and only 38 
students completed the post IPE experience survey.

Experimental Procedure

This study consisted of a mixed methods approach to examine 
the use of a multimodal teaching environment using lecture, 
laboratory, and a patient simulation in an acute care setting via an 
Interprofessional Education Center (IPE). The IPE center is the 
interprofessional education center where students can work with 
other disciplines to solve problems and participate in high-fidelity 
simulations. The difference between laboratory education and the 
simulated patient experience in the IPE center is that a laboratory 
experience does provide the students with a less authentic approach 
to a problem. Students perform physical therapy examination and 
intervention skills on their classmates as patients, which could 
potentially lead to a hindrance to their learning, as their partner 
is not as authentic as a true patient. On the other hand, patient 
simulations in the IPE center involve paid community partners 
that study the role of the given patient case and do not break the 
role, which gives the physical therapy students more of a real-
life experience in an acute care setting. The simulation promotes 
a more realistic acute care setting compared to the laboratory 
setting, which lacks the authenticity of an acute care setting, due to 
several factors including the predictability and knowledge prior to 
receiving a case study or certain type of patient.

The mixed methods approach includes a qualitative research 
survey and quantitative analysis that is based upon the pre and 
post confidence survey and the IPE experience survey responses 
to identify any statistically significant differences. The surveys 
were completed using Microsoft Forms and were given to each 
participant following the lecture and laboratory and before the 
acute care simulation in the IPE center. Students received a pre-
confidence survey following lecture and laboratory intervention. 
Following completion of the acute care simulation in the IPE 
center, students then received a post confidence survey as well as 
a post IPE experience survey. The quantitative analysis was done 
using statistical software, SPSS, following data collection after the 
completion of the pre/post confidence surveys. Common responses 
and trends from the post IPE experience survey were analyzed to 
determine similar experiences amongst students.

Data Collection & Analysis

The confidence of DPT students regarding treating and working 

with patients in an acute care setting was evaluated by pre-
confidence surveys given after lecture and lab, and before the IPE 
simulation experience. They were then given a post-confidence 
survey after the IPE simulation experience. The students were 
asked 8 questions about their perceived confidence and were given 
a Likert scale from 1-4 to choose from and select: “1” meaning 
not confident; “2” meaning somewhat confident; “3” meaning 
confident; and “4” meaning very confident. The ratings from the 
two pre and post confidence surveys were used to determine if the 
confidence levels of the physical therapy students have increased, 
decreased, or remained the same following quantitative analysis 
of the results. To determine the significance of the survey results, 
SPSS software was used to find if there is any outstanding statistical 
significance based on a paired t-test analysis for each question that 
was asked in the survey. Assuming alpha is 0.05, and there was 
a post-hoc analysis of power. With a sample size greater than 30 
and the outcome measure is a continuous variable, data meets the 
assumptions of parametric t-test.

Furthermore, qualitative analysis was done on how the students 
perceived the experience of the IPE simulation, and if they 
believed that it was beneficial to their learning, through a post-
IPE experience survey. They were given a post-IPE survey with 
5 questions asking about their perception of their experience in 
the IPE center. The 5 questions were (1) if they think that the IPE 
center increased their ability to care for patients; (2) if the IPE 
center increased their learning experience; (3) if the IPE center 
should be more widely used in the physical therapy curriculum; 
(4) if the IPE center increased confidence; and (5) what they 
personally found most valuable about the IPE center. For the first 4 
questions they were given a scale from 1-4 to select: “1” meaning 
strongly disagree; “2” meaning disagree; “3” meaning agree: and 
“4” meaning strongly agree. The last question was an open-ended 
question, so students could subjectively portray aspects of the 
acute care scenario that they thought to be the most valuable in the 
IPE center simulation to them. We will use those ratings and the 
short answer question to assess if the IPE center is something to 
incorporate into physical therapy curriculum based on its relative 
costs and benefits. Similarity in student responses may illustrate 
the significant benefits IPE simulation may have.

Results

Forty-two physical therapy students completed both pre/post 
questionnaires reviewing their confidence levels before and after a 
lecture, lab and acute care IPE center simulation. Upon the analysis 
of the results of the qualitative and quantitative reviews there was 
a statistical significance between students’ confidence rates after 
lecture, lab, and the acute care IPE center simulation (Table 1). 
When looking at the results from the pre/post questionnaire, the 
confidence rating of each student changed from 1–2-point grade to 
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a 3–4-point grade in confidence in the acute care setting. The results of the paired t-test show sufficient evidence that each score from 
the post questionnaire was significantly higher than the pre-questionnaire scores since the mean of each pre/post survey is higher than 
0.05 for Q1-Q8 (Table 2). Reviewing the standard error mean of the paired t-test, the results were less than 1 for Q1-Q8 meaning that 
this sample will be a good representation for the overall population (Table 2). Results from the post IPE survey indicate that students 
have an increase in confidence. Another theme that emerged was that students felt there was still more that they needed to learn in the 
acute care setting. Furthermore, students reported that through their clinical rotations they were confident that their confidence would 
reach 100%, and that overall, this IPE experience decreased their stress level and removed some uncertainty they had going into the 
acute care environment.

Mean N Std Deviation Std Error Mean

Pair 1
Q1 Post 2.88 42 0.593 0.091

Q1 Pre 1.83 42 0.621 0.096

Pair 2
Q2 Post 2.86 42 0.647 0.100

Q2 Pre 1.86 42 0.647 0.100

Pair 3
Q3 Post 2.86 42 0.683 0.105

Q3 Pre 1.83 42 0.660 0.102

Pair 4
Q4 Post 2.93 42 0.677 0.104

Q4 Pre 1.95 42 0.661 0.102

Pair 5
Q5 Post 2.93 42 0.745 0.115

Q5 Pre 2.00 42 0.663 0.102

Pair 6
Q6 Post 3.17 42 0.581 0.090

Q6 Pre 2.10 42 0.759 0.117

Pair 7
Q7 Post 2.90 42 0.656 0.101

Q7 Pre 1.93 42 0.745 0.115

Pair 8
Q8 Post 2.88 42 0.705 0.109

Q8 Pre 2.02 42 0.811 0.125

Table 1: Paired Sample Statistics.
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Paired Differences 95% Confidence Interval 
of the Difference Significance

Mean Std 
Deviation

Std Error 
Mean Lower Upper t df One-Sided P Two-Sided 

p

Pair 1
Q1 Post

Q1 Pre
1.048 0.697 0.108 0.830 1.265 9.744 41 <0.001 <0.001

Pair 2
Q2 Post

1.000 0.765 0.118 0.762 1.238 8.471 41 <0.001 <0.001
Q2 Pre

Pair 3
Q3 Post

1.024 0.841 0.130 0.762 1.286 7.893 41 <0.001 <0.001
Q3 Pre

Pair 4
Q4 Post

0.976 0.950 0.147 0.680 1.272 6.662 41 <0.001 <0.001
Q4 Pre

Pair 5
Q5 Post

0.929 0.838 0.129 0.667 1.190 7.182 41 <0.001 <0.001
Q5 Pre

Pair 6
Q6 Post

1.071 0.778 0.120 0.829 1.314 8.931 41 <0.001 <0.001
Q6 Pre

Pair 7
Q7 Post

0.976 0.841 0.130 0.714 1.238 7.525 41 <0.001 <0.001
Q7 Pre

Pair 8
Q8 Post

0.857 0.718 0.111 0.633 1.081 7.735 41 <0.001 <0.001
Q8 Pre

Table 2: Paired Sample t-test.

Discussion & Conclusion

This qualitative study was designed to identify the effect of 
multimodal education introducing simulation-based education 
combined with traditional lecture and laboratory participation. 
Outcomes were measured using a self-reported survey pre and post 
lecture, preparatory lab experience, and simulation experience. 
A quantitative analysis of the results was performed following 
the conclusion of the study, which found an overall increase in 
perceived levels of confidence in students.

Findings of this study were that students subjectively reported 
increased levels of confidence following the multimodal 
intervention including an interprofessional education simulation 
experience. Following data analysis, there was a statistically 
significant difference in the confidence level of Doctor of 
Physical Therapy Students pre-and-post survey following acute 
care simulation experience in the IPE center. Other research has 
found positive outcomes of simulation in an acute care setting that 
increases student’s confidence as well as their satisfaction.9 When it 

came to research focusing on Doctor of Physical Therapy Students, 
one study attempted using two different approaches to patient care 
experience and they found that the simulated experience was much 
more helpful in improving confidence levels within the students 
[15]. There have been many positive results that have come out of 
simulation-based learning for physical therapy students preparing 
to go out as entry-level therapists [16]. Although current literature 
is limited in this area specifically, results from studies that do 
exist as well have shown positive outcomes regarding confidence 
levels in students. The multimodal study conducted at this rural 
midwestern university, found results consistent with similar 
research, indicating the benefits of simulation incorporated into 
traditional methods of education. Three methods of intervention 
in education may be more beneficial in addressing and improving 
student confidence level compared to lecture and laboratory alone.

The results of this study show that IPE simulation experience 
results in a positive outcome in students’ perception of their 
learning. Analysing the post IPE survey themes, students found 
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that having the IPE simulation was a good experience for their 
learning and it helped build their confidence in providing patient 
care in an acute care setting. Many individuals stated that they 
will have to continue to observe and continue to grow in the acute 
care setting to gain 100% confidence as a clinician. Many authors 
have found that a simulation experience can increase a student’s 
confidence and their learning experience [1,9,16]. They have 
looked at multiple disciplines including medical students, nurses, 
occupational therapists, and physical therapists [6-9]. Substantial 
research does not currently exist on the student’s perception of an 
IPE center experience. One study stated that students found their 
IPE center was a good way to introduce interprofessional learning 
strategies to prepare them for patient care in the clinic/hospital 
[17]. Another study found that physiotherapy students felt that 
their simulation experience was perceived by them as a valuable 
resource to prepare them for their clinical experience to come 
[18]. The statistically significant results of a positive outcome 
in confidence rates and learning experience could influence the 
teaching strategies of the faculty members for the Central Michigan 
University DPT program as well as to help their students build 
confidence before going out and starting their clinical rotations.

Limitations to the study include a small sample size, results 
depended on individual’s subjective experience following 
simulation, and lack of generalizability. As the study was conducted 
with only one cohort of students at one DPT program, there may 
be a lack of generalizability to future cohorts or other programs. 
Results could be influenced by the content or presentation of 
information regarding physical therapy in acute care prior to the 
simulation. Additionally, there was no control group to compare 
the effect on confidence following lecture and laboratory without 
an IPE acute care simulation experience.

Further consideration and future research could focus on identifying 
whether increased confidence translates to improved competency 
in skills such as interprofessional communication, clinical 
decision making, and improved interpersonal skills with patients. 
For future research opportunities, this study may support that the 
students’ confidence can carry over and last into their clinical 
careers as physical therapists via a longitudinal study working 
with physical therapy students from DPT programs. Researchers 
could collect data pertaining to whether the students thought that 
the strategies that they were given in their DPT program helped 
them in their career right out of graduation and a couple of years 
after graduation. In addition to our study, research could be done 
to see if the multimodal interventional approach at this university 
was beneficial to students’ following graduation and not just 
prior to the clinical rotation setting. The results from this future 
study could help implement teaching strategies for many physical 
therapy programs to help increase confidence and knowledge for 

their students before they go into their careers. Furthermore, the 
increased confidence and knowledge of the students could result in 
better clinical outcomes for patients, which could lead education 
leaders in DPT programs to improve the teaching methods that are 
implemented in classrooms.
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