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Introduction

In most pharmacy schools, PharmD students are Introduced to several
pharmaceutical science courses Iin their first year of their professional pharmacy
education (1). Compared to pharmaceutical sciences, clinical sciences are reinforced
during the last year of rotations (1). The increased emphasis placed on clinical
sciences (2) Is further echoed by the more weight (~67%) In licensure examination for
clinical sciences (2). These factors partly explain why the retention of pharmaceutical
sciences content Is perceived by students and faculty to be less compared to clinical
sciences content (1).

Nevertheless, it iIs well established that pharmaceutical sciences are the foundation
for pharmacy practice and patient care (2).

Faculty at West Virginia University School of Pharmacy have been working diligently
to Improve student retention of pharmaceutical sciences and critical thinking through
both modularization and integration of content within pharmaceutical courses during
Pl year.

Objectives

To design, implement, and assess an integrated virtual escape room that integrates
pharmaceutical sciences courses (pharmacokinetics, biopharmaceutics, principles of
drug action, medicinal chemistry, and pharmacogenomics) at the end of the semester
to Improve students’ interconnectivity among disciplines.

A capstone offered for 2 days (4 contact hours) was developed to reinforce key
concepts In the disciplines listed above. Day 1 consisted of an escape room
addressing key concepts and day 2, integrated patient cases. Coordinators met and
developed integrated puzzles subsequently uploaded into a google form. Puzzles
had to be correctly solved prior to advancing to the next level. This activity was
offered to students at the end of the semester after completion of each of the specific
discipline modules. Students worked in small groups Iin the classroom to solve
puzzles. Students were asked to complete a pre- and post-survey to assess
knowledge and perceptions of the capstone.
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Figure 1.A. Previous model of longitudinal course teaching for spring of P1 year in the PharmD program
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Figure 1.B. Current model of modular course teaching for spring of P1 year in the PharmD program, including Capstones

( A ' Instructions: follow the steps below and: Egrits15? years old female, 56 Kg, 168 cm, smoker (only on weekends,
Start here] moon |mountain_N€art | 1. |fthe patient needs a reduced dose, move one step down. Eﬁ’li{';%i&riﬁgf&gljgzgWi”e during meals. As exercise, she takes long /
v . @ . 2. If the patient needs a higher dose, move one step up. Previous medical history: She was diagnosed with high blood pressure '{ 3
_ ’ when she was 45 years old. =
tulip | crcle | gquck | cloud | 3. If the recommendation s to give an alternative medication, move right No previous allergies identified. \

Medications: Propranolol (Inderal®) (beta-blocker) and levothyroxine

%@ (Synthroid®).
While she was working in the garden, she got stung by wasps. A few minutes later, she

dice |butterfly| face CODE: starts experiencing shortness of breath, itchiness around eyes, head, swollen lips and
q\r()db ) ’ ) tongue, and calls 911. In the meantime, she uses her EpiPen.

MNA Type the icon’s name that you reach to in lower case letters. Questions

sun tree Cross 1. What do you think the patient is suffering?

Step 1: Patient CYP2D6 intermediate metabolizer and is initiating amitriptyline. 2. Which components/cells are involved in the process?

Step 2: Patient HLAB-15:02 positive starting carbamazepine.
3. How can you stop this process and/or Improve symptoms? Why is it working on different

Step 3: Patient CYP2C19 *1/*2 starting clopidogrel parts of the body?
Step 4: Patient VKORC1 sensitive starting warfarin

) . . . . . . . 4 A pre-pharm student wonders why epinephnine is used and not norepinephrine (this
Step 5: Patient is ultra-rapid metabolizer and is starting codeine student recalls the sympathetic neurotransmitters, noradrenaline and adrenaline).

Step 6: Patient is CYP2C9 poor metabolizer and is initiating citalopram

Figure 2.A. An example of a puzzle used in the virtual escape room activity Figure 2.B. An example of a mini-case

Results

1. Students performed significantly better in the
same test after completing the Capstone activities
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Highest score 94.44 100.00
Lowest score 38.89 55.56
Median 72.22 77.78
STDEV 12.66 11.18

Table 1. Data of the pre- and post-Capstone test
Pre-Capstone Post-Capstone results. (n=40)
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Figure 3. Average test score for pre- and post-
Capstone test. p<0.001 — paired T-test comparing
pre- and post-Capstone test results per student

(n=40)

Students overall score in the post-Capstone activity test

statistically significantly increased by 15.4% (p<0.001)

compared to the pre-activity test.

3. Students feedback on the Capstone activities:

Figure 5
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. | Students reporting positive and beneficial experience

with the end-of-semester Capstone activities.

Students were surveyed about the Capstone activities using the following points:

1.

The logistics of the capstone were amenable to applying information.

. 1 enjoyed working through the capstone with my teammates.
. The capstone helped to reinforce concepts learned along the semester.
. My knowledge has improved as aresult of working through the capstone with my teammates.

. I was motivated to put forth my best effort on the capstone activities.

. Capstone sessions should be implemented more throughout the curriculum to reinforce important concepts.

2. Students’ performance by discipline (module):

Figure 4
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4 Question by discipline:

% Students with correct answer

* Q1, 4: Drug Chemistry = Q 6-9: Biopharmaceutics * Q 16: Pharmacogenomics
= Q 2-3, 17: Pharmacokinetics = Q 10-14: Biochemical Pharmacology = Q 5, 15, 18: Multi-discipline
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{ Number of students who answered module-specific or

integrated questions correctly was, in general, higher in the

post-activity compared to the pre-activity test.

Collaboration among faculty from different pharmaceutical sciences
disciplines is key for the success of these types of educational activities.

Thoughtful modular design and shared final contact hours to develop
Integrated activities was welcome by students and faculty.

This educational approach was well received by the students and helped
them to improve their knowledge, and integrate and reinforce concepts
taught in multiple foundational courses as well as teamwork,

Students favor the idea of similar activities across the curriculum.

Implementation of additional mechanisms of assessment to develop fuller
Integration and critical thinking scenarios are being explored

Limitations / Future Directions

= Relatively small number of participants/one site

= Future Directions: Assess the impact of the mini-Capstones at the end
of each sets of modules to enhance the students logical thinking for the
need of pharmaceutical sciences as foundation for clinical applications
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