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Objective. Pharmacy programs have struggled to predict who will be successful in their programs based solely on
cognitive skills. The primary objective of this study was to determine which, if any, non-academic factors are associated
with on-time progression within the school of pharmacy (SOP) curriculum.
Methods. A survey was developed and offered to all Texas Tech University Health Sciences Center Jerry H. Hodge SOP
students in Fall 2020. This survey included questions to collect demographic data and incorporated four validated
questionnaires which included the (1) Grit-Grid, (2) Academic Pharmacy Resilience Scale (APRS-16), (3) Cohen
Perceived Stress Scale (CPSS), and (4) Turkish Time Management Questionnaire (TTMQ).
Results. Completed surveys were submitted by 213 students out of 569 (37.4% response rate). On-time progression rate
was calculated separately for each class. Through binary logistic regression, pre-pharmacy grade point average >3.20,
high school `Grit-Grid score >0.9, APRS-16 score >35, and CPSS >34 were significantly associated with on-time
progression. PCAT composite scores and admissions committee rubric scores were not associated with on-time
progression.
Conclusion. Based on the results of this study, it may be reasonable to implement the Grit-Grid, APRS-16 and the CPSS
in the admissions process to help determine the most appropriate candidates for our program or use them as screening
tools for incoming students to identify who may be at academic risk. However, these factors need to be validated in
pharmacy programs in other private and public universities before widespread adoption can be condoned.
Keywords: predictors, non-academic factors, progression, pharmacy students

INTRODUCTION
Past studies have observed positive correlations between Pharmacy College Admissions Test (PCAT) scores and
pre-pharmacy grade point averages (PPGPA) with the successful completion of pharmacy school.1,2 In the Texas Tech
University Health Sciences Center Jerry H. Hodge (TTUHSC JHH) School of Pharmacy (SOP) program, the admissions
committee had previously developed an admission scoring rubric, which included an applicant’s PCAT composite score,
PPGPA, number of pre-pharmacy courses dropped, and interview score. However, this rubric predicted only 40% of ontime completion. The number of applications per school of pharmacy has declined significantly over the last 17 years
from 1001 per school in 2004 to 268 per school in 2021, increasing competition for the best candidates.3 As competition
has increased, several programs no longer require the PCAT exam for entrance.4
There is some evidence to suggest individual non-academic factors, such as perseverance, resiliency,
extracurricular involvement, manageable stress levels, and time management, correlate with college success and better
performance within health-related professions.5-10 To the authors’ knowledge, a comprehensive evaluation of nonacademic factors on the success in pharmacy programs has not been performed. The objective of this study was to
evaluate several non-academic factors, in a systematic fashion, and determine whether any of them predict on-time
program progression.
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Texas Tech University Health Sciences Center, Jerry H. Hodge School of Pharmacy, Lubbock, Texas

METHODS
On-time progression rate was calculated separately for each class based on the completed semester credit hours
(SCH) divided by the required semester credit hours at the end of the Spring 2021 semester: (1st year = 39 SCH, 2nd year =
80 SCH, 3rd year = 118 SCH, 4th year = 169 SCH).
Assessment Tools Used to Measure Non-Academic Factors
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Methodology
A survey tool was developed and offered to all TTUHSC JHH SOP students in Fall 2020. The survey included
questions to obtain demographic information: age on admission, sex, race/ethnicity, campus matriculation, and prepharmacy degree information (eg, university type, major, and bachelor’s degree attainment). The assessment tools
outlined above were also included within the survey. The students were sent an invitation e-mail from Qualtrics®, asking
for their participation in the survey and directing them to a website for completion of the survey. At periodic intervals,
several follow-up e-mails were sent to the students who had not yet completed the survey. Completion of the survey was
voluntary for the students, and informed consent was requested before they began the survey. A staff person documented
all the students’ data required for the study but de-identified the data before submitting it to the researchers. The names of
students who volunteered to complete the survey were placed into a drawing for one $100 gift card per class as an
incentive to complete the survey.
Data Analysis
PCAT scores, PPGPA, overall college GPA, admissions rubric scores, and the survey data were collected in
addition to data that helped gauge students’ progression through the curriculum. All data were exported into a Microsoft
Excel spreadsheet and were evaluated with the XL statistics add-on package Analyse-It for Microsoft Excel v. 5.68,
Copyright 1997-2021 Analyse-It Ltd., Leeds, England. The primary outcome was evaluated with binary logistic
regression analysis, utilizing the factors mentioned in the methods. Any factor with a p-value >.2 was eliminated from the
analysis model. Univariate analysis was conducted further when significant associations were found with binary logistic
regression analysis. Continuous data were evaluated with the Shapiro-Wilke test for normality, and the median with
interquartile range (IQR) were used for nonparametric data to represent central tendency and dispersion. Nonparametric
comparisons used Mann-Whitney and Wilcoxon tests as appropriate. Nominal data used chi-square tests for differences as
appropriate. Alpha was set a priori at <.05.
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Grit and perseverance: The Grit-Grid developed by Duckworth11 was used to evaluate grit and perseverance. The
assessment tool asks about a student’s extracurricular involvement in high school and during undergraduate education and
is scored as follows: engagement in an extracurricular activity for 2 or more years was awarded one Grit-Grid point;
engagement in an extracurricular activity for only 1 year was awarded no points and, thus, advanced achievements in
those activities were not scored. Some kind of advancement in an activity earned the student a second Grit-Grid point, and
when the advancement could reasonably be deemed “high” versus “moderate,” a third Grit-Grid point was awarded. The
investigators independently scored the Grit-Grid information provided by the students based on Duckworth’s
instructions.11 The Grit-Grid score range for this study was 0 to 6. Krippendorff’s alpha was used to calculate the
interrater reliability of the scoring by the authors. The mode of the Grit-Grid scores for each participant was used in all
other quantitative analyses.
Academic Resilience: Academic resilience was measured using the Academic Pharmacy Resilience Scale (APRS16).12 The APRS-16 is a 16-item score derived from a 30-item academic resilience scale as well as the Short Grit (GRITS) scale.
Stress Response: Stress response was measured using the Cohen Perceived Stress Score (CPSS), a validated 14point questionnaire; this measured how stressful a person perceives a life situation.13
Time Management: Time management was measured with the Turkish Time Management Questionnaire
(TTMQ).14 The TTMQ is a 27-item assessment with questions divided among three categories: time management, time
attributes, and time wasters.

RESULTS
The study was approved by the TTUHSC institutional review board. Completed surveys were received from 213
of 569 students (37.4%) with similar response rates among the classes. The most recent on-time progression rate was
conducted in June of 2021 (after the end of the Spring 2021 semester); data from 211 students were used to calculate the
rate. Two students decided to take a leave of absence for the Spring 2021 semester and were excluded. Table 1 shows
demographic and academic information and progression. The average student was a White, 22-year-old, female who
completed a bachelor’s degree from a 4-year institution prior to pharmacy school.
On-time progression for each class was as follows: P1=90.5% (38/42), P2=84.7% (50/59), P3=84.6% (44/52), and
P4=79.3% (46/58; p=.51). There were no significant differences in on-time progression based on having a bachelor’s
degree, the source of pre-requisites, the PCAT composite, PCAT component scores, or the School’s admissions
committee rubric score.
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DISCUSSION
This study evaluated several non-academic factors to determine if those factors would predict on-time progression
through the TTUHSC JHH SOP program. The Grit-Grid, APRS-16, CPSS, and the TTMQ were used to measure grit,
resiliency, perceived stress, and time management skills of the student participants.
Grit is defined as perseverance and passion for long-term goals.11 The Short Grit Scale (Grit-S) is an 8-item
assessment in which higher scores have been associated with improved outcomes in undergraduate studies.15 Palisoc et al
found no significant correlation in pharmacy students between Grit-S scores and academic success, but the score did
correlate with the pursuit and attainment of post-graduate training.16 Pate et al showed in pharmacy students that higher
Grit-S scores were associated with students who self-reported GPA ≥3.5 versus participants who reported a GPA of 3.0–
3.49.5 A possible limitation of using the Grit-S tool is the score can be easily inflated for high-risk situations such as
admission to pharmacy school.11 The APRS-16 scale embeds the Grit-S scale and was associated with on-time
progression.
Another measurement of grit is the ability to sustain extracurricular activities and achieve excellence in them.11
Extracurricular involvement has been correlated with higher GPAs and school engagement among adolescents while in
high school.17-19 A 2006 study found participation in school clubs and organized sports in eleventh grade was associated
with a higher educational status 2 years later.20 In addition, participation in school clubs and prosocial activities correlated
with more social engagement 2 years later. Recent data indicate that greater involvement in extracurricular activities in
high school correlates with the increased likelihood of attaining a bachelor’s degree in college.21 Past participation in
sports with higher levels of achievement was associated with less burnout among the medical student participants.6 The
Grit-Grid is an assessment tool that captures extracurricular involvement and level of achievement. Based on the results of
this study, a Grit-Grid score of >0.9, which reflects a student’s involvement in at least one extracurricular activity for 2 or
more years during high school, was the strongest non-academic factor that correlated with on-time progression within the
program.
Health education students, including pharmacy students, report experiencing high levels of stress within their
academic programs.7-8, 22 Hirsch et al evaluated the CPSS in 145 pharmacy students across all 4 years of the curriculum.23
The perceived stress was significantly higher among P1, P2, and P3 students compared to pre-pharmacy students prior to
entering pharmacy school. High levels of stress have previously been correlated with negative effects on health, quality of
life, and academic performance.8-9, 23-24 However, the results of this study found a CPSS >34, which indicates high stress,
was correlated with on-time progression.
When combined with a PPGPA >3.2, HS Grit-Grid score >0.9, APRS-16 >35, and CPSS >34 significantly
predicted on-time success. These factors were significantly better predictors than individual or composite PCAT scores
and the School’s admission rubric score. Poorer academic performance with a PPGPA ≤3.2, HS Grit-Grid score ≤0.9 and
APRS-16 ≤35 also predicted potentially unsuccessful students. This leads us to question whether students with increased
stress but higher grit (ie, perseverance) progress through the curriculum at a higher rate. Those students who can persevere
in spite of the additional stress are potentially the ones who will be successful.
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Table 2 summarizes various individual factors and combinations of factors on progression. Several factors were
associated with on-time progression, including PPGPA >3.2, high school (HS) Grit-Grid score >0.9, APRS-16 >35, CPSS
>34, and TTMQ >55. When a student had a PPGPA >3.2, HS Grit-Grid score >0.9, APRS-16 >35 and CPSS >34, there
was a 100% (25/25) chance of being on-time, whereas if GPA ≤3.2, HS Grit-Grid score ≤0.9, and APRS-16 ≤35, only 1/5
(20%) of those students were on-time (p<.001). The strongest factors predicting on-time progression were a GPA >3.2
and a HS Grit-Grid score >0.9. If a student had a PPGPA >3.2 and a HS Grit-Grid score >0.9, they had a 92.9% (91/98)
chance of being on-time, and if both were negative, there was only a 38.5% (5/13) chance of being on-time (p<.001).
Table 3 summarizes the binary regression model. PPGPA >3.2, HS Grit-Grid >0.9, CPSS >34 and APRS-16 >35 were all
significant factors predicting on-time progression. Odds ratios for on-time progression ranged from 2.84:1 (CI=1.23–6.53)
for APRS-16 >35 to 4.55:1 (CI=1.92–10.77) with PPGPA >3.2. The overall model was significant with a G2 statistic of
30.68 and p-value <.001.

Limitations
There are several limitations with this project. There was a low response rate (37.4%) even with financial
incentives and multiple reminder e-mails. The survey was also conducted during the COVID-19 pandemic, during which
most of our students were attending classes remotely. The interrater reliability of the high school (HS) Grit-Grid was low
(Krippendorf’s alpha statistic = 0.448), however was very consistent on evaluating one activity for 2 years or longer. The
TTUHSC JHH SOP curriculum is an extensive 4-year curriculum with 169 SCH in a research-intensive public institution.
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The results of this study might not extrapolate to other types of universities (eg, private universities and non-research
public universities).

t

ACKNOWLEDGMENT
Presented as a poster presentation at the American Association of Colleges of Pharmacy 2021 Annual Meeting
Virtual Pharmacy Education 2021.

c e AJ
pt PE
ed
Dr

af

REFERENCES
1. Allen DD, Bond CA. Prepharmacy predictors of success in pharmacy school: grade point averages, pharmacy college
admissions tests, communication abilities, and critical thinking skills. Pharmacotherapy. 2001;21(7):842-849.
doi:10.1592/phco.21.9.842.34566
2. Kuncel NR, Crede M, Thomas LL, et al. A meta-analysis of the validity of the pharmacy college admissions test
(PCAT) and grade predictors of pharmacy student performance. Am J Pharm Educ. 2005;69(3):339-347.
doi:10.5688/aj690351
3. 2020-2021 PharmCAS Applicant Data Report. American Association of Colleges of Pharmacy.
https://connect.aacp.org/communities/groupdetails/digestviewer/viewthread?MessageKey=107aac31-26d1-40f8-899ec2aa6f14a4d0&CommunityKey=aeb59d45-0cea-44ef-8060-29508a5725eb&tab=digestviewer#bm107aac31-26d140f8-899e-c2aa6f14a4d0. Accessed February 6, 2022
4. Hall JL, Corelli RL, DeHart R, et al. Trends in pharmacy college admission test requirements and utilization across
colleges and schools of pharmacy. Am J Pharm Educ. 2021;85(3):179-184. doi: 10.5688/ajpe8179
5. Pate AN, Payakachat N, Harrell TK, Pate KA, Caldwell DJ, Franks AM. Measurement of grit and correlation to
student pharmacist academic performance. Am J Pharm Educ. 2017;81(6):105. doi:
https://dx.doi.org/10.5688%2Fajpe816105
6. Babenko O, Mosewich A. In sport and now in medical school: examining students’ well-being and motivations for
learning. Int J Med Educ. 2017;22(8):336-342. doi:10.5116/ijme.59b7.8023
7. Gazzaz ZJ, Baig M, Al Alhendi BSM, et al. Perceived stress, reasons for and sources of stress among medical
students at Rabigh Medical College, King Abdulaziz University, Jeddah, Saudi Arabia. BMC Med Educ. 2018;18:29.
doi:10.1186/s12909-018-1133-2
8. Marshall LL, Allison A, Nykamp D, Lanke S. Perceived stress and quality of life among doctor of pharmacy students.
Am J Pharm Educ. 2008;72(6):137. doi:10.5688/aj7206137
9. Votta RJ, Benau EM. Predictors of stress in doctor of pharmacy students: Results from a nationwide survey. Curr
Pharm Teach Learn. 2013;5:365-72. doi: https://doi.org/10.1016/j.cptl.2013.06.014
10. Ertuğ N, Faydali S. Investigating the relationship between self-directed learning readiness and time management skills
in Turkish undergraduate nursing students. Nurs Educ Perspect. 2018;39(2):E2-E5.
doi: 10.1097/01.NEP.0000000000000279
11. Duckworth AL. Grit: The Power of Passion and Perseverance. New York, NY: Scribner 2016; pgs. 229-232.
12. Chisholm-Burns MA, Spivey CA, Sherwin E, Williams J, Phelps S. Development of an instrument to measure
academic resilience among pharmacy students. Am J Pharm Educ. 2019;83(6):6896. doi:10.5688/ajpe6896
13. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 1983;24(4):385-396.
14. Alay S, Kocak S. Validity and reliability of time management questionnaire. Hacepette Univ J of Educ. 2002:(22);913.
15. Akos P, Kretchmar J. Investigating grit as a non-cognitive predictor of college success. Rev High Educ.
2017;40(2):163-186. doi: http://dx.doi.org/10.1353/rhe.2017.0000
16. Palisoc AJL, Matsumoto RR, Ho J, Perry PJ, Tang TT, Ip EJ. Relationship between grit with academic performance
and attainment of postgraduate training in pharmacy students. Am J Pharm Educ. 2017;81(4):Article 67. doi:
https://doi.org/10.5688/ajpe81467

Ac

Downloaded from http://www.ajpe.org by guest on January 9, 2023. © 2022 American Association of Colleges of Pharmacy

CONCLUSIONS
Several non-academic factors when combined with PPGPA were associated with on-time progression in our
study. Based on the results of this study, it may be reasonable to implement the Grit-Grid, APRS-16, and the CPSS in the
admissions process to help determine the most appropriate candidates for our program. Alternatively, the School could
consider using these survey scores as screening tools for incoming first-year students to identify which may be at
academic risk. These factors need to be validated in pharmacy programs in other private and public universities before
widespread adoption into admissions criteria can be condoned.
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Table 1. Demographic and Academic Data in On-Time vs. Not On-Time Progression
Not On-Time
On-Time Progression
Progression
n=178 (%)
n=33 (%)
p value
Age in years, median (IQR)
22 (21-24)
23 (22-25.3)
.15
Gender
Female
65.7
66.7
Male
33.7
30.3
.39
Prefer not to answer
0.60
3.0
Race/Ethnicity
Asian
27.5
45.5
Black/African American
9.6
6.1
Hawaiian/Pacific Islander
0.6
3.0
<.01
Hispanic
8.4
6.1
Two or more races
5.6
18.2
White
48.3
21.2
Year of Pharmacy School
P1 year
21.3
12.1
P2 year
28.1
27.3
.51
P3 year
24.7
24.2
P4 year
25.8
36.4
Pre-Pharmacy Institution
Junior/community college
18.5
18.2
.96
4-year college
81.5
81.8
Bachelor’s degree before Pharmacy School
Yes
64.6
72.7
.37
No
35.4
27.3
Pre-Pharmacy Majors
Biology
36.0
54.5
Biochemistry
18.0
21.2
Chemistry
18.5
12.1
.13
Sciences
11.8
12.1
Other
12.9
0
Humanities
2.8
0
Admission criteria, median (IQR)
PPGPA
3.53 (3.18-3.79)
3.15 (3.06-3.48)
<.01
Overall GPA
3.54 (3.14-3.79)
3.11 (2.99-3.41)
<.001
PCAT Composite Score
68 (47-84)
65 (45-78.8)
.58
PCAT Biology Score
69 (35-85)
67.5 (57.4-77.3)
.69
PCAT Chemistry Score
70 (43-91)
71 (56.4-84.3)
.99
PCAT Quantitative Score
59 (39-81)
60 (37.5-83.8)
.76
PCAT Reading Score
58 (21-82)
62 (21.5-71.6)
.76
PCAT Writing Score
3.0 (2.5-4.0)
3.5 (3.0-4.0)
.049
JHH SOP Admission Rubric Score
146 (123-170)
139 (122-158)
.35
IQR = Interquartile range; PPGPA = Pre-pharmacy grade point average; PCAT = Pharmacy college admissions test; JHH SOP = Jerry
H. Hodge School of Pharmacy.
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Table 2. Factors and On-Time Progression (N=211)
Does not Meet
Criteria
% (n)

p value

Individual Factors
PPGPA>3.2
HS Grit-Grid>0.9
APRS-16>35
CPSS>34
TTMQ>55
College Grit-Grid>0.9*
Overall GPA>3.0

90.2 (143)
88.2 (153)
89.5 (124)
90.9 (77)
88.6 (158)
90.0 (110)
86.0 (164)

72.1 (68)
74.1 (58)
77.0 (87)
80.6 (134)
71.7 (53)
88.5 (26)
78.7 (47)

<.001
.01
.01
<.05
<.01
.82
.23

Two Factor Combinations
PPGPA>3.2 & HS Grit-Grid>0.9
APRS-16>35 & HS Grit-Grid>0.9

92.9 (98)
90.4 (94)

77.0 (113)
79.5 (117)

<.01
.03

79.1 (148)

<.01
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Three Factor Combinations
APRS-16>35 & HS Grit-Grid>0.9 &
PPGPA>3.2

t

Meets Criteria
% (n)

APRS-16≤35 & HS Grit-Grid≤0.9 +
PPGPA≤3.2

20.0 (5)

85.9 (206)

<.01

Four Factor Combinations
TTMQ>55 & APRS-16>35 & HS GritGrid>0.9 & PPGPA>3.2

96.5 (57)

79.9 (154)

<.01

100 (25)

82.3 (186)

.02

33 (3)

85.1 (208)

.02

HS Grit-Grid>0.9
92.9 (98)
HS Grit-Grid>0.9
80.0 (55)

HS Grit-Grid≤0.9
84.4 (45)
HS Grit-Grid≤0.9
38.5 (13)

.16

APRS-16>35
95.6 (90)
APRS-16>35
73.5 (25/34)

APRS-16≤35
81.1 (53)
APRS-16≤35
70.6 (24/34)

<.01

APRS-16>35, HS Grit-Grid>0.9,
PPGPA>3.2, & CPSS>34
APRS-16≤35, HS Grit-Grid≤0.9,
PPGPA≤3.2, & CPSS≤34
PPGPA Two Factor Combinations
PPGPA>3.2
PPGPA≤3.2

PPGPA>3.2
PPGPA≤3.2

<.01

.79

PPGPA = Pre-pharmacy Grade Point Average; HS = High School; APRS-16 = Academic Resilience Among Pharmacy Students; CPSS =
Cohen Perceived Stress Score; TTMQ = Turkish Time Management Questionnaire.
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On-Time Progression
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Table 3. Binary Regression Model for On-Time Regression (N=211)
Odds Ratio of On-Time Progression

95% Confidence Interval

p value

4.55:1

1.92 to 10.77

<.001

HS Grit-Grid>0.9

4.48:1

1.83 to 10.99

<.001

CPSS>34
APRS-16>35

2.97:1
2.84:1

1.13 to 7.788
1.23 to 6.532

.02
.01

Model
PPGPA>3.2

<.001
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PPGPA=Pre-pharmacy Grade Point Average; HS=High School; APRS-16=Academic Resilience Among Pharmacy Students; CPSS=Cohen
Perceived Stress Score
*G2 Statistic=30.68
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Overall Model*
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