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ABSTRACT

Purpose: The purpose of this study was to identify students’ perceptions of the curriculum in two different cohorts who received
two different delivery styles (system-based or problem-based) of physical diagnosis curriculum to determine if significant
differences were present, and to identify how each cohort performed on their clinical experiences (CEs). Methods: One-hundred
and sixteen students at one physician assistant (PA) program from two cohorts of students were surveyed using a true/false
survey (analyzed by chi-square) regarding their perceptions of their preparedness for clinical rotations with regard to the ability to
perform physical examinations. Clinical preceptor evaluations were also analyzed for both cohorts with respect to competence in
physical examination skills as rated by preceptors on a scale of 1 to 3. Results: Each cohort related that they were satisfied with
their preparation regardless of delivery format, with no tendencies toward respective cohorts indicating they should have
received the alternate delivery format. No significant differences were found in the students’ perceptions of their ability to perform
a physical examination on CEs between the cohorts or between the groups’ performances on their CEs. Conclusions: System-
based and problem-based formats were found to have merit and similar outcomes and thus can both be deemed effective
teaching methods for teaching physical diagnosis curriculum.

INTRODUCTION

The two models of medical education that are the more widely used are lecture-based learning (LBL) and problem-based
learning (PBL).! There are various delivery methods for PBL, but all use patient problems as the focus of instruction. Programs
can use both text and multimedia formatted clinical case scenarios to deliver PBL.2 LBL is signified by traditional format of lecture
and laboratory skills.12

The PA program participating in this study has utilized PBL as the focus of its curriculum since its inception in 1995. Students are

presented with approximately 42 PBL patients over the course of two semesters. The utilization of this technique is the core of
the curriculum around which other courses are structured. “PBL is a student-centered model that stimulates clinical reasoning,
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promotes the application and retention of knowledge, and encourages self-directed, lifelong learning” as applied to a clinical
problem.34 Potential advantages of a PBL-based curriculum over a traditional LBL curriculum include clinical reasoning,
integration of knowledge, lifelong learning, team skills, self-reflection, self-appraisal, enjoyment, and motivation.34 Students are
given a clinical scenario that requires the acquisition of medical information, clinical reasoning and application, problem-solving
skills, and identification of gaps in knowledge in order to advance through the clinical scenario. Students also learn to critically
evaluate themselves and their peers with regard to group interaction. There can also be several perceived disadvantages of
PBL, including the differences in self-directed behaviors of students and variability in knowledge base and participation in the
process. Anecdotally, variability can be seen in the learning curve to this format for many students who have not experienced
non lecture-based learning that may be problematic for some students.

The process of acquiring the skill of clinical reasoning can be difficult, and many factors affect a student’s ability to master it.5
Clinical reasoning does remain the cornerstone of medical curricula, and an optimal method to teach this skill has not been
identified because the process is multi-factorial.41® Many methods other than LBL, system-based learning (SBL, where student's
learn skills per organ system), and PBL have been employed by medical and osteopathic training programs in medical
education.5"" LBL can encourage a student to simply absorb facts while active-learning techniques can foster both life-long
learning and a deeper understanding of material.!" With the ever-changing landscape of medicine and the increasing body of
knowledge required to provide care throughout medicine and the medical sciences, the need for providers to acquire self-
directed learning techniques is desirable.11—14

Student-centered learning approaches, like PBL and case-based learning are prevalent world-wide.'>'6 Frambach et al
discusses the challenge of using self-directed learning in a multi-cultural environment.'® This educational approach is a very
“Western” type of pedagogy and may not be a suitable or viable option for other cultures. This study found that this type of
educational approach posed a challenge to Middle-Eastern and Asian students, and that culturally sensitive approaches such as
culturally specific complementary approaches would be beneficial when considering PBL education in a multi-cultural
environment. Anecdotally, the authors have found that cultural differences have led to challenging issues in the PBL setting, but
student learning outcomes were met regardless.

PBL and CBL are used in disciplines other than medicine and allied health science education to enhance learning in a complex
world. For example, in Leon et al, PBL was used to prepare Master of Public Health students to better understand and address
the complexities of global health concerns.' In this study, global health competencies were created for the curriculum and the
pedagogical approach using problem/case-based learning was employed to foster a self-directed environment for learning as
well as creating an environment of collaboration. Similar to the PBL approach in our institution, this one used small group
learning with extensive peer to peer collaboration with peer evaluation and attainment of course competencies. It was found that
this type of learning was dynamic in its approach to learning and fostered problem-solving skills among the participants 7

A study of pharmacy students that compared didactic lecture format and team-based learning (self-directed learning in small
groups, similar to PBL and CBL as described in the article) assessed students following their respective learning formats on
three topics: time spent learning each topic, course examinations, and a course examination five months later.'® The study
demonstrated that there was an increase in time spent learning material with the team-based learning students compared to the
LBL instructed students. There was not a significant difference in course examination means either directly following the course
or five months after the course. This study demonstrated equivalency for both methods. '8

Over the last 60+ years, there has been a great deal of change in the way assessment is conducted in medical education, and
there are benefits and challenges with the different types of assessments. Clinical skills assessments are an essential part of
physician assistant education, as multiple choice question (MCQ) examinations do not assess communication skills or patient
interaction with the provider.'®

Wardley et al completed a 5-year longitudinal comparison of students’ acquisition of knowledge on two separate curricular tracks,
PBL and LBL." The study highlighted evidence that the PBL model provided a solid foundation in the application of basic
sciences.! Active learning methods can be helpful to enhance student learning.20 Electronic response systems (ERS), use of
case studies, peer/self-explanation, high- and low-fidelity simulation scenarios, role-playing, and problem-based learning are
some currently utilized strategies for active learning.20 The physical examination and skills component of PA education can be a
logical place to employ active learning techniques. In Gaur and Skochelak, it was found that inconsistencies exist between
results of studies that compare objective assessment tools with regard to physical examination.2! Assessment tools should
evaluate a student’s clinical abilities, as well as success or failure of the curriculum delivery.
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Though the clinical medicine portion of the curriculum at the authors’ institution is delivered via PBL, several other courses use
LBL. Examples of these courses include pharmacology, critical reading of the literature, clinical application of the basic sciences
(anatomy, physiology, and clinically-related pathology), procedural/skills courses, and physical diagnosis. Until and through
academic year 2008-2009 (Class of 2010), the physical diagnosis (PD) course was taught via a system-based approach. In
academic year 2009-2010 (Class of 2011), the PD course structure was changed to a problem-focused rather than system-
based approach.

It can be difficult to assess when students are ready to make the transition toward clinical decision-making and problem-focused
examinations. Many students have medical knowledge and background, while other students are making a career change into
the medical field. This difference may support the teaching of system-based examinations early in didactic education, then
gradually introducing problem-focused examinations. This study was performed to identify any differences in students’
perceptions of their clinical readiness regarding two different delivery styles (system-based or problem-based) in their PD
courses, and to identify how each cohort performed with regard to physical examination competence during their CEs (rotations).

The same two primary faculty members taught PD | and Il with the support of adjunct faculty for some classroom instruction and
skills assessment throughout the didactic years 2009-2010 and 2009-2010. The two primary faculty members developed the
curriculum for both the problem-focused and system-based styles that were included in the study and trained the adjunct faculty
members.

Students in the 2008-2009 (Class of 2010) academic year received a system-based approach of instruction. These students
were taught and tested by body system alone, although the order of the systems was determined based on the cases being used
in PBL sessions. Lab sessions consisted of students practicing predetermined sets of skills unattached to clinical scenarios. This
option eliminated the clinical reasoning portion of the skills acquisition. They were given all the components of a physical exam
(e.g. lung/respiratory examination) and were assessed on the given skills for their competencies. Clinical Reasoning was not part
of the assessments that were performed in this didactic year.

For example, for the system-based cohort of students, the course began with a set of HEENT skills competencies from a
prescribed list, and no clinical scenarios were used. In the problem-based cohort of students, the course began with two patients
with HEENT complaints and the students were required to formulate and perform the appropriate examination specific to the
patient's complaint, not the entire HEENT system as was done the previous year. This cohort was then required to use patients
subsequently encountered in the PBL course to practice and demonstrate competency for physical exam skills. All HEENT topics
were covered when they were encountered in the PBL course, not necessarily contemporaneously. By the end of the academic
year, each cohort had learned the same set of skills, using the two different learning formats.

Students in the 2009-2010 (Class of 2011) academic year were instructed in a problem-focused fashion in the physical diagnosis
course. These students would bring information from the cases used in their PBL groups to the physical examination laboratory
in order to integrate the process of clinical reasoning skills with physical examination skills. For example, one of the first cases
that the students encountered was an upper respiratory infection. Students gathered a chief complaint and history from the
patient in PBL from a predetermined set of information contained in the PBL case. Students would use the information that they
gathered in their PBL sessions to determine the pertinent physical examination required for a problem-focused approach.
Students would then discuss their chosen relevant physical exam with instructors during lab sessions and practice techniques of
those examinations. This process was completed for each PBL patient encountered throughout the year. Each student was
evaluated three times a semester by performing a problem-focused examination using one of the PBL patient scenarios as the
assessment tool. All body systems were assessed throughout the didactic year, but were always encountered through a clinical
scenario. A student could therefore be assessed on several different scenarios that had been encountered in PBL. The exception
was the end-of-didactic-year assessment consisting of a comprehensive physical examination including all body systems. Each
of the assessments that were used for competencies was reviewed and developed by full-time and adjunct PD and PBL faculty.

The change to problem-based instruction was designed not only to focus on the skills themselves, but also to incorporate clinical
reasoning skills for formulation of a proper physical exam based on a patient history.

Methods

IRB approval was obtained through this program’s university. Once the clinical experience year is complete, students return to
campus for a month of final instruction and summative evaluation. Anonymous surveys were distributed to each class when they
returned to campus. No unique identifying information other than class graduation year was on the anonymous survey. Preceptor
evaluations of physical examination competency were reviewed for each student. When the preceptor ratings were submitted for
analysis, this information was de-identified.
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Students were surveyed at the end of their clinical year to assess their perceptions of preparedness with regard to physical
examination skills in their CEs (rotations). The cohort that received the system-based approach (class of 2010, n=59) and the
cohort that received the problem-focused approach (class of 2011, n=57) were surveyed using the same assessment tool. This
tool was a newly created survey designed to obtain a basic understanding of student perceptions and included five true/false
questions. Class year identification was also requested. Demographic items were requested, but were not included in any
analysis. Two students in the class of 2010 and three students in the class of 2011 chose not to participate in the survey portion
of the study. See Appendix 1 for survey tool. The surveys were tabulated for both years and the results are represented for
questions 6-10 as indicated in Table 1. Each question was analyzed with a Chi-square test for statistical significance. (Insert
Appendix 1 here)

Table 1. Chi-Squared Tests of Questions 6-10

Question 6 2010 2011 X% P
True 90.0% (54) 91.2% (52) 0.052 0.820
False 10.0% (6) 8.8% (5)

Question 7
True 24.6% (14) 34.8% (8) 0.859 0.354
False 75.4% (43) 65.2% (15)

Question 8
True 53.8% (14) 17.9% (7) 9.192 0.002
False 46.2% (12) 82.1% (32)

Question 9
True 30.5% (18) 80.0% (20) 17.362 <0.01
False 69.5% (41) 20.0% (5)

Question 10
True 58.1% (18) 26.1% (12) 7.963 0.005
False 41.9% (13) 73.9% (34)

For the second portion of the study, each member of the class of 2010 (system-based), and the class of 2011 (problem-based)
clinical experience (CE) preceptor evaluations of physical examination competency were reviewed. All students’ scores in each
cohort were analyzed regardless of their participation in the questionnaire, because the identity of those who did not participate
was not known. During each of the nine CEs, preceptors evaluated students’ competency of physical examination skills on a
scale from 1 to 3 where 1=inadequate, 2=adequate, and 3=exemplary. Each student’s rating(s) for each clinical experience (total
of 9 CEs) was entered into a spreadsheet. If a student had more than one preceptor, and was given multiple ratings, the average
of the ratings was entered for that rotation. Each student's CE performance scores were then averaged for a total score for the
year, and then an average for the cohort for the year was compared to the same data for the other class. Each student's year
long average was included in a class-wide mean calculation to determine if there was a significant difference between the two
class means. The order in which CEs were assigned was varied among the students for both classes. Each student completed a
family practice, internal medicine, psychiatry, women’s health, surgery, pediatrics, emergency medicine, and 2 elective rotations
but in differing orders based on preceptor availability.

The preceptor ratings were entered for each student into a spreadsheet and were analyzed using Mann-Whitney tests. The
Mann-Whitney tests were used to evaluate whether either one of the classes (class of 2010 or class of 2011) had higher
preceptor evaluations than the other. If a student had received more than one evaluation from several preceptors on a rotation,
they were averaged together and rounded to the appropriate whole number for that rotation. Numbers were rounded to the whole
number to be consistent with the original preceptors’ 1 to 3 rating scale and for purposes of the inferential Mann-Whitney tests.
The alpha level of significance for all of these analyses was 0.05.

Results

There was no significant difference between the cohorts regarding their perception of readiness to perform a problem-based
physical examination. There was no significant difference between the groups regarding their preparedness based on whether
the curriculum had been delivered in a problem-based or a system-based style. There was a significant relationship between the
cohorts and their responses to the question, “I would have felt more prepared to complete a problem focused examination if the
physical diagnosis course had been delivered in a system-based style.” The class of 2010 predominantly categorized this
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statement as “true” as they had the course delivered in this format, while the class of 2011 predominantly categorized it as
“false,” indicating that they did not feel that they suffered with regard to examination preparedness having received a problem-
focused delivery of the course (See Table 1).

There was statistical significance between the groups for the question, “l would have felt more prepared IN GENERAL if the
physical diagnosis course had been delivered in a case or problem-based style.” The class of 2010 predominantly classified it as
“false,” while the class of 2011 predominantly classified it as “true.” The question “Il would have felt more prepared IN GENERAL
if the physical diagnosis course had been delivered in a system-based style” also produced statistical significance. The class of
2010 predominantly classified it as “true” while the class of 2011 predominantly classified it as “false.” The class of 2010 received
system-based training, while the class of 2011 received problem-based training. The findings indicate that the majority of
students did not feel that having received the alternate format would have provided additional preparedness.

The distributions of students’ evaluative scores were not statistically different between the class of 2010 and the class of 2011 for
any of the CEs (with regard to overall physical examination competence). All of the median and mode scores of all CEs in both
years were identical, median = mode = 3. Mean scores for the class of 2010 and 2011 were 2.75 and 2.73 respectively,
demonstrating no significant differences among the classes. See Tables 2 and 3.

Table 2. Mann-Whitney tests of Clinical Experiences Alpha level of significance= 0.05

Clinical Experience No. V4 p
1 -0.138 0.890
2 -0.329 0.742
3 -1.275 0.202
4 -1.399 0.162
5 -0.322 0.748
6 -0.404 0.686
7 0.371 0.711
8 -0.931 0.352
9 -0.417 0.676

Table 3. Frequenc

Distributions of Preceptor Evaluative Ratings between the Classes of 2010 and 2011

izl Graduation
Exp:lrience Year Inadequate Adequate Exemplary
0.
1 2010 1.7% (1) 29.3% (17) 69.0% (40)
2011 0.0% (0) 30.4% (17) 69.6% (39)
2 2010 0% (0) 33.3% (20) 66.7% (40)
2011 0% (0) 30.5% (18) 69.5% (41)
3 2010 0% (0) 23.7% (14) 76.3% (45)
2011 0% (0) 34.5% (20) 65.5% (38)
4 2010 0% (0) 20.0% (12) 80.0% (48)
2011 0% (0) 31.5% (17) 68.5% (37)
5 2010 0% (0) 29.8% (17) 70.2% (40)
2011 0% (0) 27.1% (16) 72.9% (43)
6 2010 0% (0) 19.0% (11) 81.0% (47)
2011 0% (0) 16.1% (9) 83.9% (47)
7 2010 0% (0) 24.1% (14) 75.9% (44)
2011 0% (0) 21.2% (11) 78.8% (41)
8 2010 0% (0) 25.0% (15) 75.0% (45)
2011 0% (0) 17.9% (10) 82.1% (46)
9 2010 0% (0) 15.3% (9) 84.7% (50)
2011 0% (0) 18.2% (10) 81.8% (45)
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Discussion

Based on the results, the collection of data for this study has demonstrated that both formats of instruction have merit and are
perceived by the respective groups as effective. The strengths of the problem-focused format engage the student in clinical
reasoning skills at the beginning of their didactic education, while system-based assessments offer solid objective educational
goals and ensure that all students have the knowledge of all of the components of the physical examination. A review of 14
primary studies and four systematic reviews involving allied health professions identified that there is not a specific teaching
approach that optimizes learning outcomes, regardless of teaching/learning environment. There is not one identified style or
combination of styles that strengthens outcomes, and therefore the individual program, philosophy, and resources must be
considered.22 The data supports the benefit of both formats, and as a result of these findings, the curriculum reflects components
of both styles of instruction. Students beginning with the class of 2014 have received system-based instruction and assessment,
as well as problem-focused assessments to judge their clinical reasoning. The faculty recognizes the importance of building a
student’s clinical thinking with problem-focused examination, as well as the need to cover all components of the physical
examination in a system-based fashion to assess competence of the student. This study served to evaluate the students’
readiness (both perceived and as judged by preceptors) to perform a physical examination during their clinical experiences.

Limitations of the study were considered after analysis. The study is limited to a case study of only one program’s experience,
utilizing a relatively small sample size. Only current students in the program were asked to participate in this study in order to
capture data while they were still in the program. Additionally, the survey instrument would have been more definitive utilizing a
Likert scale or other previously validated assessment tool.

Validity of the study could also have been supported by the evaluation of specific physical examination competencies rather than
the students’ overall physical examination competence. For example, evaluation of proper auscultation technique, rather than
overall general examination skills, could be evaluated. PANCE scores relative to physical examination could also be analyzed as
an outcome but was not completed as part of this study and could be considered for future research. The subjectivity of the
student’s perception is also recognized as a factor.

A potential follow-up study could include a comparison of students’ PANCE performance with regard to format of curriculum
delivery (system-based vs. problem-based, and the blended use of both). This comparison may provide additional validity to the
use of a particular format.

The hallmark of the physician assistant profession has always included exemplary history taking and physical examination skills.
Physician assistant programs can use the results of this study to formulate a style of instruction that fits best with their Program’s
mission/vision, style and goals. This study demonstrates that these two formats of instruction can be equally effective.

Conclusions

In conclusion, the results indicate that the majority of students felt that receiving the alternate format would not have provided
additional preparedness. Each class felt equally prepared for clinical rotations regardless of the delivery style they received.
Furthermore, student outcomes, as defined by preceptor evaluations of physical examination competency on clinical
experiences, were equivalent in both cohorts. This demonstrates that both delivery methods for the physical diagnosis course
were equally effective in these groups. These results may be utilized by other PA programs to assist in the development and
delivery of the clinical skills courses that are required of each program.
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Appendix 1 - Survey Tool
1. Please check the line that applies to you: Male Female
2. Please check the line that best describes your age:

21-25 26-30 31-35 36-40 41-45 46-50 >50

3. Why did you choose Chatham University for PA School?
PBL Good Reputation This is where | was accepted Live in Area

Other (Please list)

4. Please check one: _____ Class of 2010 __ Classof2011

5. Physical Diagnosis was delivered in the following manner;

___ System Based

__ Problem Based

6. | felt well prepared to complete a physical examination that was problem based when | went on my first rotation.
_ True __ False

7. I would have felt more prepared to complete a problem focused physical Examination if Physical Diagnosis had been delivered
in a case or problem focused style.

_ True _ False _N/A

8. | would have felt more prepared to complete a problem focused physical examination if Physical Diagnosis had been delivered
in a system based style.

_ True _ False _NA

9. I would have felt more prepared IN GENERAL if Physical Diagnosis had been delivered in a case or problem focused style.
_ True _ False _NA

10. 1 would have felt more prepared IN GENERAL if Physical Diagnosis had been delivered in a system based style.

_ True __ False ____NA

Please offer any additional comments that you wish.

o Note that the original tool was not numbered, but have been numbered here to identify which questions are being
referred to in the analysis.
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