
Use of a post-exam survey to encourage pharmacy student 
metacognition in therapeutics courses

Metacognitive skills are useful tools for student critical thinking, self-directed learning, and 
studying.1 Strong metacognition may be helpful in pharmacy therapeutics courses, which are 
among the most difficult courses in a pharmacy curriculum. One method of improving 
metacognition in education includes general evaluation and exam review. This can be 
accomplished through the use of an exam wrapper.

An exam wrapper is a type of post-exam survey to help students reflect on their preparation 
for an exam, understand what they missed on the exam and why, and create a plan to 
improve on subsequent exams. They are intended to be quick and easy for students to 
complete while covering basic information about student preparation for the exam, errors 
the student made when taking the exam, and planning how to study for the next exam.2

● The time after the exam in which Part 1 and Part 2 were completed varied between the 2 
exam wrappers analyzed, possibly resulting in student recall bias.

● While Part 1 of the exam wrapper was to be completed prior to taking the exam and Part 
2 was to be completed after receiving the exam grade there was nothing preventing 
students from completing both Part 1 and Part 2 after receiving their exam score. This 
could have influenced their responses to Part 1 especially regarding preparedness.

● While the use of the exam wrapper process was evaluated in the same group of students 
and it was mandatory that students complete these two exam wrappers, the two modules 
involved did utilize different faculty and different in classroom activities which may have 
influenced the study methods used by students.

● No significant differences were seen in most study methods used between students 
receiving a grade of A+B versus those students receiving a C+F .

● More poorly performing students reported re-reading the textbook, reviewing in-class 
activities and the study guide on the second exam wrapper. 

● Differences in preparedness were revealed, with those receiving C+F grades reporting 
feeling less prepared than those earning A+B grades on the first exam wrapper but not the 
second.  

● While exam performance did improve across the two exams, significant numbers of 
students continued to report text anxiety and difficulty in choosing between answers on 
both exams, indicating areas for education of both students and  faculty on future exams. 

1. Medina MS, Castleberry AN, Persky AM. Strategies for improving learner metacognition in health professional 
education. Am J Pharm Educ. 2017;81(4):article 78.

2. Lovett MC. Make exams worth more than the grade: using exam wrappers to promote metacognition. In: 
Kaplan M, Silver N, LaVague-Manty D, Meizlish D, eds. Using Reflection and Metacognition to Improve Student 
Learning: Across the Disciplines, across the Academy. Sterling, VA: Stylus; 2013:18-52.

Correspondence: Laura Morgan, Lamorgan@vcu.edu
AACP Annual Meeting, Boston, Massachusetts. July 21-25, 2018

BACKGROUND DISCUSSION

LIMITATIONS

CONCLUSION

REFERENCES

RESULTS

Laura Morgan, Pharm.D., BCPS, MEd, Rachel W. Flurie, Pharm.D. BCPS, Nancy S. Yunker, Pharm.D., 
FCCP, BCPS, Teresa M. Salgado, M.Pharm., Ph.D.

Virginia Commonwealth University School of Pharmacy, Richmond Virginia

OBJECTIVES

METHODS

To evaluate the use of a post-exam survey to determine associations between performance 
and study habits and reasons for missed questions on therapeutics exams.

● Second-year pharmacy students enrolled in clinical therapeutics courses were required 
to complete a number of exam wrappers over the course of the fall and spring 
semesters. An on-line orientation was made available that described the purpose and 
intention of the exam wrappers.

● The exam wrappers contained 2 parts and were completed using Google forms. Part 1 
asked about study methods and preparedness. Part 2 asked students to identify reasons 
for missed questions and asked them to plan how they would study for subsequent 
exams.

● The two required exam wrappers were included in the analysis: the first exam of the 
cardiology therapeutics module in the fall semester and the last exam of the nephrology 
module in the spring semester. 

● Students were grouped based on performance (A=90-100%, B=80-89%, C=70-79%, 
F=<70%) on each exam. 

● Differences in study time and methods, and reasons for missed questions between 
students who scored A or B and those who scored C or F were compared using 
independent t-tests and chi-square or Fisher’s exact test, as appropriate. Logistic 
regression analyses were performed but not reported because the overall model test 
was either not significant or presented questionable validity.

When analyzing the cardiology exam, no significant difference in study methods were 
found between the A+B group and the C+F groups. However, it was found that students 
scoring an A on the first cardiology exam studied fewer hours than those scoring a C on the 
exam. Students in Group C+F were more likely to indicate they did not understand the 
question, had difficulty choosing between two answers, changed their answers, and 
experienced test anxiety/inability to focus when compared to group A+B. Significant 
differences were found across levels of preparedness between Group C+F and Group A+B 
with Group C+F rating they felt not at all/somewhat prepared more often than Group A+B. 

Analysis of the nephrology exam did not show a statistically significant difference in 
number of hours studied between Groups A+B and Group C+F. There were some 
differences in study techniques employed with Group C+F being more likely to re-read the 
textbook, review in-class application exercises and review the peer-prepared study guide 
than Group A+B. Students in Group C+F again reported more difficulty choosing between 
two answers and test anxiety/inability to focus as causes of missed questions. There were 
no significant differences found across levels of preparedness on the nephrology exam.

Exam performance did improve across the two exams. Considering that lower performing 
students reported test anxiety and difficulty choosing between answers, faculty may 
consider providing additional resources to help students in managing their anxiety.

Cardiology exam:  20 (19.8%) of 101 students scored A, 44 (43.6%) scored B, 26 (25.7%) 
scored C, and 11 (10.9%) scored F. 

Nephrology exam: 56 (54.9%) of 102 students scored A, 31 (30.4%) scored B, 13 (12.7%) 
scored C, and 2 (2.0%) scored F. 


