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INTRODUCTION 
The most recent ACPE Standards and Guidelines for the 
Professional Program in Pharmacy require that advanced 
pharmacy practice experiences (APPEs) integrate, apply, 
reinforce, and advance knowledge, skills, attitudes, and 
values, and further that student performance and attainment 
of desired outcomes be assessed and documented1. One way 
to understand student progress and development is to assess 
students at the beginning and at the end of the APPE 
experience on clinical knowledge that they may be expected 
to apply.  Exposing students to patient encounters that match 
with the assessed knowledge may further enhance the 
students’ overall understanding of patient care. 

  

RESULTS 
A total of 78 students were evaluated at six different APPE 
sites. Students tracked over 3000 patient encounters (mean 
40.2 encounters). All students also completed a knowledge 
exam at baseline and at the completion of the APPE.  There 
was an increase in posttest scores in the total exam as well as 
in all individual core knowledge areas.  After adjusting for 
student characteristics, a higher quantity of patient encounters 
was not associated with improved student performance in the 
post-test nor with the change between pre- and post-score 
results (β-Coefficient=0.06; p=0.36 and β-Coefficient=0.004; 
p=0.9475, respectively). Improvement within an individual core 
knowledge area of the test was not correlated with the number 
of patient encounters with the corresponding condition. 
 
Other variables that were evaluated, such as gender, time from 
undergraduate education, and timing of rotation, also showed 
no relationship in the score between the pre and post-test.  
Only students that identified to have a GPA between 3.5 and 4 
were found to be more likely to have an elevated post-test 
score.   
 
 
 

METHODS 
Students tracked the number of patients receiving care for 10 
identified medical conditions during 5-week ambulatory care 
APPEs from September 2012 to December 2015. Students 
also completed a knowledge-based pre-test on the first day and 
a post-test on the last day of the APPEs. The 50-question test 
was comprised of 10 core knowledge areas. Of the medical 
conditions tracked, 8 could be mapped directly to these core 
knowledge areas. Multivariate linear regression examined the 
relationship between the post-test or change in scores and the 
number of tracked patient encounters. 
 
The University of Minnesota Institutional Review Board Human 
Subjects Committee determined this project did not require 
review. 
 

CONCLUSIONS 
ü  Increased quantity of total student-patient encounters were 

not associated with performance in knowledge-based test. 
ü  Increased quantity of patient encounters centered around 

one specific condition were not associated with performance 
on a knowledge-based test. 

 

Table 1.  Patient Encounters and the Pre-Post Change in 
Scorea 

Condition/ 
Questiona 

Average 
number of 

patient 
encounters  
per student 

Average 
Percent 
Pretest 
Score 

Average 
Percent 
Posttest 

Score 

Average 
change in 

scores (SD)  

Correlation 
of pre-post 
change in 
score1,b 

Correlation 
of posttest 
subscore2,b 

Anticoagulation 6.9 65.0% 82.6% 1.8 (1.7) 0.09 0.06 

Asthma 4.8 54.6% 79.2% 1.2 (1.6) -0.01 0.05 

Infectious Disease 2.0 58.7% 85.6% 1.4 (1.2)  -0.01 0.11 

Diabetes 6.8 75.0% 88.3% 1.3 (1.7) 0 0.10 

Lipids 3.8 75.1% 91.3% 1.6 (1.8) 0.07 -0.16 

Hypertension 6.2 66.5% 87.6% 2.1 (2.1)  0.09 0.02 

Mental Health 3.6 55.1% 83.1% 1.4 (1.3) 0.03 -0.16 

Women’s Health 2.7 66.2% 85.6%  1.0 (1.3) 0.10 0.05 

Smoking 2.4 — — — 0.14 — 

COPD 2.2 — — — 0 — 

Statistics — 56.7% 80.0% 1.1 (1.5) — — 

Prevention — 63.6% 88.7% 1.3 (1.1) — — 

Overall 41.4 65.6% 85.8% 14.1 (8.2) 0.08 -0.07 
1The correlation between number of patient encounters per student and pre-post change in score.   
2The correlation between number of patient encounters for each medical condition and posttest 
subscore for each medical condition.  
aOf the medical conditions tracked, 8 could be mapped directly to these core knowledge areas.   
bThere is no statistically significant correlation at level of 0.05. 

Table 2. Multivariate Linear Regression of Patient Encounters 
and Pre-Post Change in Scores and Post-Test Scores  

Variable Description 

Model 1: Pre-post change 
in score as an outcome 

Model 2: Post-test score 
as an outcome 

β-Coefficient (SE) p-value β-Coefficient (SE) p-value 

Number of patient encounters  0.06 (0.07)  0.36 0.004 (0.06) 0.95 

Female 
Male (reference) 

-1.13 (2.06) 
— 

0.59 
 

1.18 (1.68) 
— 

0.48 
 

GPAs 
3.5 - 4.0 

2.5 - 3.4 (reference) 

 
-1.23 (2.16) 

— 

 
0.57 

 

 
4.19 (1.76) 

— 
0.02* 

Current block number 
Late rotations 
Mid rotations 

Early rotations (reference)  

 
-0.20 (2.51) 
0.71 (2.47) 

— 

0.94 
0.77 

 
-0.55 (2.05) 
1.42 (2.01) 

— 

0.79 
0.48 

Undergraduate degree received 
Greater than 10 years ago 
Within the last 6-10 years 

Within the last 5 years 
None (reference)  

 
2.02 (5.62) 
0.43 (5.19) 
-0.82 (4.58) 

— 

0.72 
0.93 
0.86 

 
2.12 (4.59) 
2.46 (4.24) 
2.40 (3.73) 

— 

0.65 
0.56 
0.52 

*The β-Coefficient is statistically significant at level of 0.05. 
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PURPOSE 
To determine if the number of patient encounters during 
ambulatory care advanced pharmacy practice experiences 
impacts student performance on a knowledge-based post-
test. 

 

IMPLICATIONS 
While the quantity of direct patient exposures on ambulatory 
care APPEs was not associated with improved knowledge 
test scores overall nor in specific knowledge areas, this 
study reveals the need for identifying stronger predictors of 
improvements in student performance or understanding in 
experiential education. 

 
 
 
 


