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In 2019, the University of Findlay began a formalized effort to
improve calculations training and exposure throughout the four-
year curriculum. Through reformatting calculations curriculum and
the addition of competency exams, the primary objective was to
improve performance on Domain 4 (Perform Calculations) of the
licensure examination (NAPLEX). A secondary objective evaluated
the association of these curriculum changes with overall NAPLEX
pass rates. The University of Findlay college ranking for pass rates
on the NAPLEX improved over time from #101 (2017) to #8-tie
(2022). In addition, students from the University of Findlay scored
higher on Domain 4 (Perform Calculations) than the national
averages. These preliminary associations suggest that
calculations and NAPLEX preparation curriculum changes
improved competency in pharmacy calculations and perhaps
overall NAPLEX performance.

Abstract

Researchers at the University of Findlay identified knowledge gaps
in the calculations portion of the North American Pharmacist
Licensure Examination (NAPLEX). There are a total of 6
competency domains on the NAPLEX including Domain 4
“Perform Calculations.” Domain 4 makes up approximately 14% of
the NAPLEX1.

Researchers across varying institutions have begun implementing
curriculum changes to improve scoring on the calculations areas
on the NAPLEX. One institution obtained positive results after
implementing an evidence-based approach to teaching known as
Gagne’s nine events of instructional design2. Another study found
that students believe repeated testing is beneficial to retention of
pharmacy calculations and drug knowledge, but very few will do it
on their own3. This is suggestive that the implementation of
repeated testing across the curriculum has the potential to improve
overall student performance on pharmaceutical calculations which
may improve calculations competence on the NAPLEX as well.

Introduction

Results (continued)

Based on the preliminary results obtained from this study, there is
a possible correlation between the inclusion of additional
calculations content in the curriculum and the improved
performance on Domain 4 (Perform Calculations) on the NAPLEX.
These changes may be associated with an improved overall
NAPLEX score as well. Additional analyses will attempt to
correlate individual student NAPLEX results with Pharmacy
Curriculum Outcomes Assessment (PCOA) results, P4 practice
exams, and other indicators of calculations proficiency and
NAPLEX preparedness.

Conclusion

Methods

PHAR 350
Introduction to Pharmacy I

3 Active Workdays
Pooled HW for Every Topic
3 (1-Hour) Assessments*

1 Cumulative Midterm
3 Hours of Final Exam Review**

PHAR 351
Introduction to Pharmacy II
1 PHAR 350 Review Day & Quiz

2 In-Class Workshops
2 Times Assessments
1 Cumulative Review

1 350/351 Cumulative Assessment

PHAR 363
Pharmacy Practice Skills Lab 

I7 In-Class Worksheets (Non-sterile 
Compounding)
5 HW Quizzes

PHAR 482
Pharmacy Practice Skills Lab 

II4 Required Weekly HW Quizzes
4 In-Class Worksheets (Sterile 

Compounding)
1 (60 Minute) Competency***

PHAR 483
Pharmacy Practice Skills Lab 

III3 Required Weekly HW Quizzes
1 In-Class Worksheet

1 (60 Minute) Competency***

PHAR 584
Pharmacy Practice Skills Lab 

IV9 Required Weekly HW Quizzes
1 In-Class, Student-Directed 2-Hour 

Review Session
1 In-Class, 2-Hour TPN Review
1 (60 Minute) Competency***

PHAR 599
Capstone

1 2-Hour Quiz Bowl Style Review 
Session

9 Optional HW Quizzes
1 (60 Minute) Competency

Monthly RxPrep Book Quizzes
3 In-Person Practice NAPLEX 

Exams

*Score ≥73% Required, if <73%, must attend required relearning session
**If score ≥90% on Midterm, attendance optional

***Score ≥80% Required, if <80%, must remediate

P1

P4

P3

P2

Results

Figure 2. The University of Findlay results
(orange) on Domain 4 (Perform Calculations)
of the NAPLEX over 2 years (2021 and 2022)
are shown against the national average
(blue).
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Figure 1. Changes to the calculations curriculum are shown across University of Findlay’s four-year professional curriculum.

Key Takeaways

• The University of Findlay’s NAPLEX ranking has increased from
#101 in 2017 to #8 in 2022.

• Since implementing calculation’s curriculum changes in 2019,
researchers have observed positive changes in the NAPLEX’s
Domain 4 (Perform Calculations).

• The University of Findlay had more students in Level 4
(Exceeds the Minimum) than the national average in Domain 4
(Perform Calculations) in 2021 and 2022.

References
[1]. Competency statements: North American Pharmacist Licensure Examination. 
National Association of Boards of Pharmacy. (2021, January 1). Retrieved February 
26, 2023, from https://nabp.pharmacy/programs/examinations/naplex/competency-
statements-2021/
[2].Davies M, Pon D, Garavalia LS. Improving Pharmacy Calculations Using an 
Instructional Design Model. Am J Pharm Educ. 2018 Mar;82(2):6200. doi: 
10.5688/ajpe6200. PMID: 29606707; PMCID: PMC5869749.
[3]. Coker, A. O., Lusk, K. A., Maize, D. F., Ramsinghani, S., Tabor, R. A., Yablonski, E. 
A., & Zertuche, A. (2018). The effect of repeated testing of pharmacy calculations and 
drug knowledge to improve knowledge retention in pharmacy students. Currents in 
Pharmacy Teaching and Learning, 10(12), 1609–1615. 
https://doi.org/10.1016/j.cptl.2018.08.019

Figure 3. The University of Findlay’s overall ranking on the NAPLEX
from 2017 to 2022.

Limitations
• NAPLEX results have not yet been compared to individual

scores. Since these scores are no longer reported to
universities with NAPLEX test results, this will require student
self-reporting or another method to use in the future.

• This study can predict only associations and correlations, rather
than determine causation.

• Best results occurred after implementation of review during the
P4 year making it difficult to assess other changes after that
specific implementation.

101

87

80

83

52

8

0 20 40 60 80 100 120

2017

2018

2019

2020

2021

2022

University of Findlay Rank on the NAPLEX

Rank


	Slide Number 1

