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Objective. To implement and evaluate the use of a situated-learning experience to prepare second-year
pharmacy students to conduct medication history interviews in preparation for introductory pharmacy
practice experiences (IPPE) at ambulatory clinic sites.
Design. Second-year doctor of pharmacy (PharmD) students (n5200) used the Medication Mysteries
Infinite Case Tool, a game-like educational tool in which groups of 3 students assumed the roles of
pharmacist, patient, and observer and rolled a die and drew cards to determine the drugs, patient
personality, medication problems, and other variables that guided a medication history taking session.
Assessment. After the laboratory session, faculty members assessed students’ medication historytaking skills. One hundred sixteen (58%) and 78 (39%) of 200 students achieved excellence or competence, respectively, on the final assessment. Two weeks after the assessment, 53 of 200 (26.5%) students
completed a survey instrument. The respondents indicated that their self-confidence in conducting
medical history taking significantly improved following completion of the learning experience.
Conclusion. Using the Medication Mysteries Infinite Case Tool increased students’ confidence and skills
in conducting medication history taking prior to their clinical IPPE experience.
Keywords: medication reconciliation, medication history, self-efficacy, introductory pharmacy practice
experiences

important learning objective for introductory as well as
advanced pharmacy practice experiences (IPPEs and
APPEs). Education on the process of medication reconciliation during transitions of care is also suggested as
content to include within the basic clinical sciences curriculum.6 A white paper from the American College of
Clinical Pharmacy recommends that medication reconciliation and the performance of other activities related to
care transitions be included in IPPEs as well as APPEs.7
Also, the importance of effective communication by pharmacists is emphasized by the ACPE as well as the American Association of Colleges of Pharmacy’s Center for
Advancement of Pharmaceutical Education Educational
Outcomes.6,8
In order to provide second-year PharmD students
with unique opportunities to observe and conduct medication reconciliation, ambulatory clinic settings were
added to the experiential component of IPPEs at the University of Florida in 2010. Students were assigned to these
ambulatory clinic settings in groups of 4 to 5 students and
expected to conduct medication history interviews and
perform medication reconciliation under the supervision
of the site preceptor. Initially, students were not provided

INTRODUCTION
The 2012 Joint Commission cites the need to “maintain and communicate accurate patient information” as
a National Patient Safety Goal in a variety of healthcare
settings. The process of medication reconciliation is intended to identify and resolve discrepancies and involves
comparing the medications a patient is taking (or should
be taking) with those newly prescribed.1 The ability to
perform a patient interview is identified by the Agency
for Health Care Research and Quality as a key training
component for the process of medication reconciliation.2
In various healthcare settings, pharmacist involvement in
medication reconciliation has been shown to reduce preventable adverse drug events.3-5
Accreditation Council for Pharmacy Education (ACPE)
standards for pharmacy education include conducting
patient interviews to gather patient information as an
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any formal training on conducting medication history interviews or performing reconciliation. After a few semesters, faculty members began receiving feedback from site
preceptors that many of the students had difficulties with
effectively communicating with patients during interviews.
Faculty members realized that students needed opportunities to practice communication skills within a safelearning environment before conducting medication history
interviews in a real-world practice setting. Repeated practice of these skills within a safe-learning environment
might improve students’ confidence in conducting an effective medication history interview. However, this would
require the creation of a sufficient number of patient cases
to expose students to new medication history-taking scenarios each time they practiced. Standardized patients are
often used to portray unique cases; however, hiring standardized patients can be cost prohibitive for some institutions. Pharmacy students can serve as mock patients to
role-play with one another; however, they are typically
young and therefore have too little personal experience
with taking prescription and nonprescription drugs to provide a medication history detailed enough to create a meaningful learning experience for the student conducting the
interview.
To address the need for training students in conducting medication reconciliation as well as medication history interviews, the authors developed a 2-hour laboratory
session using the Medication Mysteries Infinite Case Tool
(MMICT), an educational tool with game-like features, to
initiate various patient interview scenarios. When used
properly, educational games build knowledge and skills,
are enjoyable for the participants, and appeal to students’
competitive nature, which motivates them to play the
game.9 The majority of studies describing educational
health care games found that students enjoyed playing
them.9-16 Games allow health care educators to create reallife scenarios without real-life consequences. The format
of educational games creates a setting that decreases student stress and facilitates student learning.
The authors hypothesized that use of the MMICT and
laboratory session would improve student’s self-efficacy
to conduct medication history interviews. The purpose of
this study was to evaluate the influence of the MMICT
laboratory session on student’s self-efficacy to perform
medication history interviews and medication reconciliation in an ambulatory clinical environment for IPPE in
the second year.

practice experience or an ambulatory clinic practice experience (one experience was completed in the spring
semester and the other in the fall semester). The terminal
outcomes and experience objectives for IPPE III are presented in Table 1.
During the first week of the semester in which they
were assigned to the ambulatory clinic site, students first
completed laboratory sessions. In preparation for these
sessions, students were asked to view 1 hour of prerecorded lectures on medication histories, medication reconciliation, and a faculty demonstration of a medication
history interview. The lectures addressed the importance
of obtaining accurate medication histories, described the
process of conducting a medication history interview and
medication reconciliation, and discussed the role of pharmacists and pharmacy students in these processes.
Each laboratory session consisted of up to 24 students and at least 1 faculty facilitator. Rather than assigning standard cases for students to role-play with
instructors to practice conducting medication history
interviews, the authors created the Medication Mysteries
Infinite Case Tool, which used game-like features to
allow students to practice medical history taking in a
fun, risk-free environment (all materials available upon
request to authors).
The students were grouped into teams of 3 and each
team was provided with the Medication Mysteries Infinite
Case Tool packet. The packet contained a game board
(Figure 1); decks of drug, confusion, and personality
cards; a 6-sided die; instruction sheet; patient demographic sheets; and an evaluation rubric. The deck of drug
cards contained 40 cards, each of which listed the proprietary name of a drug commonly used in the ambulatory
care setting, as well as the drug’s generic name, strength,
dosage, route of administration, and frequency. There
were an equal number of confusion cards, half stating “no
confusion with this drug” and half with various statements
(called “confusers”) intended to add complexity to the
exercise (eg, “I am not taking this drug because I am
scared about the side effects” or “I take this medication
but don’t remember how often I should take it”). To enhance role-playing and to vary the “patients,” the personality cards included short descriptors of 10 different
personalities (eg, “I can’t hear very well” or “I go off on
tangents”) and 6 wild cards. Patient demographic sheets
were provided to allow the student playing the patient
a place to record the patient name, age, gender, drug allergies, provider name, and pharmacy used. An evaluation rubric was provided to the student observing the
interview to provide feedback on the “pharmacist’s” performance. It included a “yes” or “no” checklist for skills
performed during the interview as well as examples of

DESIGN
Second-year students at the University of Florida
College of Pharmacy were required to enroll in IPPE
III. Within IPPE III, students were assigned to a hospital
2
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Table 1. Course Mapping to Terminal Outcomes of Introductory Pharmacy Practice Experience and Clinical Practice Requirements
for Second-Year Doctor of Pharmacy Students
Terminal Outcomes
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Provide patient-centered care

Communicate effectively

Collaborate as a member of an interprofessional team
when providing patient-centered care

Use pharmacy knowledge in the care of patients and
resolution of practice problems

Solve complex practice problems (both patient-specific
and general practice) using an evidenced-based
approach, other aspects of good clinical science, and
informatics
Demonstrate professional behaviors, appropriate personal
traits, self-directed and lifelong learning abilities, and
leadership

Clinical Experience Objectives
Demonstrate an understanding of the pharmacist’s responsibility
to the care of the patient and respect to the confidentiality
of the patient
Professionally communicates with patients or caregivers
expressing empathy, a caring attitude and sensitivity to
cultural differences where applicable.
Using appropriate communication skills, completes a thorough
medication history and obtains pertinent information
(eg allergies to medications, factors that influence patient’s
medication use, preferred pharmacy, etc.)
Using appropriate communication skills, completes medication
reconciliation when necessary and communicates the
information gained to the appropriate health care team
members.
Accepts responsibility and accountability for actions and respects
the opinions and advice of other healthcare personnel.
Works well with student team to identify, design, and present
a project that has meaning and value to the pharmacy site
Gives appropriate answers to questions asked by the patient
and/or health care professional; uses appropriate references
to answer questions
Shows an understanding of and compliance with the laws
governing pharmacy
Demonstrate competency in the drug use process in a clinical
patient care setting
Describe the site’s quality assurance program, including
medication error prevention, medication error reporting,
patient chart reviews, etc
Demonstrate critical thinking as it pertains to information
discovery and medication problem reduction
Demonstrate technical proficiency with medical information
systems
Maintains a professional attitude when working with health
care team
Student is motivated to learn and performs duties with enthusiasm

positive and negative feedback on interview performance. The students were encouraged to bring their laptop or mobile computing devices so they could refer to
online drug information sources during the laboratory
session.
At the beginning of the 2-hour laboratory session, the
faculty facilitator stated the purpose of the session, introduced the MMICT, and reviewed the instructions. During
the session, the facilitator monitored the students and answered any questions they asked. To play, each student
assumed a role – patient, pharmacist, or evaluator. Prior
to starting, the 3 decks of cards were placed on the corresponding sections of the board, the “patient” secured a patient demographic sheet, the “pharmacist” accessed any

drug information sources he/she planned to use, and the
“evaluator” reviewed the evaluation rubric. To start the
round, the “patient” rolled the die, and drew the number of
drug cards as dictated by the die (the number on the die
plus 5), an equal number of confusion cards, and 3 personality cards. The “patient” chose 1 of the personality
cards for his/her role and placed the other 2 cards at the
bottom of the personality deck. The “patient” then filled
out the demographic sheet based upon the personality and
drug cards chosen and then placed the sheet face down.
The “pharmacist” then began the interview. Each time the
“pharmacist” asked about a medication, the “patient”
used a corresponding confusion card to respond. Once the
“pharmacist” had collected all of the information needed,
3
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Figure 1. Medication Mysteries Infinite Case Tool Game Board.

the interview was over. The “evaluator” then shared the
evaluation rubric that he/she had completed during the
interview with the “pharmacist” and the team discussed
the interview. After the first round was completed, subsequent rounds were played so that every student had the
opportunity to play each role.
To demonstrate evidence of learning, students underwent individual assessments with a faculty member,
teaching assistant, or resident acting as a mock patient
beginning the day after the laboratory session. The assessments were conducted in small patient examination
rooms. Students were scheduled every 20 minutes with
the expectation that the medication history interview
would last approximately 15 minutes, allowing the final 5
minutes for the faculty member to provide feedback to
the student. Assessments took place over 3 days with

a different patient case used each day to prevent students
from sharing case information with students who had not
completed the assessment (Table 2). Cases were designed
with similar difficulty and number of medications to
achieve standardization in the assessment. Students
were allowed 15 minutes to review the patient scenario
prior to entering the examination room. Students were
also given a copy of the medication history form to document the patient’s demographic information, current
medications (including name, strength, route of administration, frequency, and any comments on the use of the
medication such as adverse effects, noncompliance, etc),
allergies, and pharmacy information.
Assessors used a rubric with 12 criteria to evaluate
students during the medication history interview (Table 3).
Students were able to pass the assessment by earning
4
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Table 2. Example of a Standardized Patient Case Used for Individual Assessmenta
Background Information
You are a pharmacy student who has been assigned to a primary care clinic as part of your second-year IPPE assignment. You assist
one of the physicians, Dr. Stevens, with medication reconciliation for his patients. When the patient is checked in from the
waiting room, you enter the examination room before the doctor and review the patient’s medications by conducting
a medication history.
The following is the next patient you are scheduled to see:
Patient Name: Ms. Betty White
Medical Record Number: 123456
Reason for follow-up with the physician: discharged from hospital 2 weeks ago and needs follow-up on medications
Current medication list (on file):
Lisinopril 2.5mg, 1 tablet by mouth daily
Glipizide 5mg, 1 tablet by mouth daily before breakfast
Metoprolol 25mg, 1 tablet by mouth twice daily
Directions:
(1) Conduct a medication history for the patient.
(2) After you have completed the interview you will have approximately 5 minutes to complete an updated medication list. Turn
the list in at the area provided outside the interview station.
(3) Once you have been checked off as completing the assessment and have turned in your med list you are free to leave. If you
did not pass the assessment with at least competency, please see the faculty member to be rescheduled for another assessment.
a

The names of the physician (Dr. Stevens) and the patient (Betty White) used in this example refer to fictitious characters.

a rating of “competence” or “excellence.” “Excellence”
was demonstrated if all 12 criteria were satisfied. The
student may have exhibited skills above the level required
for assessment and demonstrated several behaviors that
elicited positive feedback. “Competence” was demonstrated if all required criteria were satisfied. The student
may have demonstrated some behaviors that elicited positive feedback with some areas noted for improvement. A
“deficiency” rating was given if the student did not complete all required criteria and/or demonstrated behaviors
that were inappropriate or distracting during the interview. A “deficiency” rating resulted in the student failing
the assessment and required that the student be reevaluated within 1 week with a different assessor and case.
The second page of the rubric contained several positive (eg, strong introduction with good eye contact) and
negative feedback (eg, mumbled or did not speak in a tone
understandable by the patient) items that assessors could
select based on the student’s performance during the interview. These were designed in a checkbox format to
minimize extensive writing on the rubric as well as to
provide examples of positive and negative feedback. After completion of the patient interview, students were
allowed approximately 5 minutes to finalize their medication history form before turning it in for evaluation. Any
students who received a “deficient” rating on their initial
assessment were individually contacted via e-mail to arrange for a make-up time within 1 week of their original
assessment. Feedback was given to the student in the
e-mail about which areas of the assessment they did not
perform well on and how they could improve.

EVALUATION AND ASSESSMENT
The University of Florida Institutional Review Board
determined this study to be exempt from review. Data were
collected for this study over a 1-year period (fall and spring
semesters). The University of Florida College of Pharmacy is a distance-based 4-year PharmD program with
4 campuses (Gainesville, St. Petersburg, Orlando, and
Jacksonville). Data were not available from the Orlando
campus as students from that campus completed their
IPPEs over the summer after this study was conducted.
Two weeks after the assessment, all students who
participated in the laboratory session and completed the
individual assessment were invited to complete a survey
instrument via e-mail. The e-mail explained the voluntary
nature of the survey as well as an estimate of the time it
would take to complete it.
The survey instrument consisted of 50 items and was
divided into 4 sections. The first section included 2 items
asking students to identify their campus as well as the
length of time they had worked as a pharmacy technician
or intern. The second and third sections each included 17
items and asked students to reflect on their confidence to
perform a patient interview and medication reconciliation
prior to and following the MMICT laboratory session.
Each assessment rubric item as well as key curricular
objectives were translated into self-efficacy items.17 A
retrospective pretest-posttest design was chosen for this
survey instrument to minimize response-shift bias which
can occur with traditional pretest-posttest survey design.18
Responses for sections 2 and 3 were gauged using a
6-point Likert scale (very unconfident to very confident).
5
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Table 3. Individual Assessment of Pharmacy Students’ Performance in a Medication History-Taking Interview After Using the
Medication Mysteries Infinite Case Tool

Item From Assessment Rubric
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Introduces self as student from College of Pharmacya
Clarifies the purpose and structure of the interview
Verifies patient name and correct pronunciation and demographic data
Explains how patient will benefit from the interview
Collects a medication history (eg, prescription, OTC, herbals) documenting
medication name, dose, frequency, and reason for therapya
Assess for suspected or documented drug allergies/sensitivitiesa
Uses a balance of open- and closed-ended questions to assess patient’s
actual use of medications
Assess patient understanding of their medication dosages, frequencies,
and route of administration
Assess for any social/behavioral factors that may influence medication use
Verify the patient’s current pharmacy/pharmacies used to fill prescription drugsa
Summarize information gathered from the patient for accuracy and completeness
Close the interview by offering to report discrepancies to the physician to
obtain permission to clarify med list through other sources (eg, pharmacy,
caregiver). Arrange for follow-up if needed.a

Faculty
Assessor’s
Response

Students Receiving
This Assessment,
No. (%), n=200

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

200 (100)
0
198 (99)
2 (1)
191 (95.5)
9 (4.5)
187 (93.5)
13 (6.5)
193 (96.5)
7 (3.5)
197 (98.5)
3 (1.5)
178 (89)
22 (11)
188 (94)
12 (6)
137 (68.5)
63 (31.5)
198 (99)
2 (1)
182 (91)
18 (9)
195 (97.5)
5 (2.5)

Abbreviations: OTC5over the counter (nonprescription).
a
Required to achieve competency.

The fourth section included 15 items that measured student’s perceptions of the effectiveness of the preparatory
materials, the MMICT, and the individual assessments.
Reponses for section 4 were rated using a 5-point Likert
scale (strongly disagree to strongly agree).
Student scores on the 17 matched pre-activity and
post-activity survey questions were compared using the
two-tailed matched pairs Wilcoxon signed-rank test. Based
on the number of students who completed the survey instrument, an effect size of 0.72 with 80% power and an
alpha level of 5% was detected. Differences were considered significant if p was less than 0.05.
Overall, 200 students on 3 campuses completed the
individual assessments following the laboratory session
(Table 3). Fifty-eight percent achieved excellence and 39%
achieved competence on the individual assessment. Only
3% were assessed as being deficient on their performance
and were required to repeat the assessment. The most common reason for deficiency was failure to collect a complete
medication history (eg, forgot to assess for nonprescription

medications or herbal supplements). All students who
were required to repeat the assessment passed with at
least a rating of “competency” on their second attempt.
Greater than 90% of students achieved 10 of 12 criteria.
A majority of the students gave a strong introduction
when greeting the patient and spoke clearly in a tone
and volume understandable by the patient. A majority
of students also used appropriate nonverbal communication skills and conducted the interview in an organized
fashion.
One area with which students struggled was using
a balance of open-and closed-ended questions to assess
the patient’s actual use of medications. While a majority
of students achieved this criterion (89%), it was a common
area of negative feedback provided and did not meet the
same level of achievement as some of the other criteria
assessed. Another area in which many students needed
improvement was in the assessment of social/behavioral
factors that may influence medication use. Students were
expected to assess for alcohol and tobacco use, as well
6

Downloaded from http://www.ajpe.org by guest on December 7, 2021. © 2013 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2013; 77 (5) Article 105.
as any dietary or social behavior that could impact medication therapy. Across all campuses, 68.5% of students
achieved this criterion, which was the lowest level of
achievement for any of the criteria on the rubric.
Fifty-three of 200 students (26.5% response rate)
participated in the survey that was administered 2 weeks
after the assessment. Sixty-four percent (n534) of respondents were from the Gainesville campus, 22.6%
(n512) were from the Jacksonville campus, and 13.2%
(n57) were from the St. Petersburg campus. A majority of
students (66%) had previously worked in a pharmacy as a
technician or intern for 1 year or less. Few students (7.5%)
had extensive pharmacy work experience (4 or more years).
Students’ self-efficacy significantly improved after using
the MMICT and completing the laboratory session (Table 4).
A large majority of students felt the laboratory session
was valuable (96.2%) and that the information and skills
learned during the laboratory session could be applied to
the real world (96.2%). A majority of students (.80%)
also agreed or strongly agreed that the preparation materials viewed prior to the laboratory session were valuable.
Overall, 86.8% agreed or strongly agreed that the MMICT
was an excellent way to experience how to reconcile medication. A strong majority of students (94.3%) felt the
laboratory session should be retained in the curriculum.
All students surveyed agreed or strongly agreed that the
individual assessments were fair. Nearly all students
agreed or strongly agreed (98.1%) that the feedback provided by the faculty member at the end of the individual
assessment was valuable and gave them insight on how to
improve their medication history interview.
In addition to the student survey, faculty members
who participated in the laboratory session and individual
assessment from each campus were asked to provide feedback via e-mail regarding how they felt about use of the
MMICT, as well as the assessments. Overall, the feedback
was positive. Faculty members observed that use of the
MMICT was easily facilitated and well received by the
students. Little direction from faculty members was needed
during the laboratory session. Faculty members noticed
students enjoying themselves and actively participating in
each case scenario while using the MMICT.
Positive feedback was also elicited from several
of the preceptors who supervised the students during
their ambulatory clinic IPPEs. For example, a preceptor
who had precepted students during the year prior to implementation of the MMICT and assessment session noted
an improvement in the ability of students to conduct
medication reconciliation. Preceptors submitted their
level of satisfaction with students’ performance during
the ambulatory clinic IPPEs, and this was factored into
the students’ course grades. Areas of satisfaction evaluated

included overall demonstration of competencies (Table 1),
attendance, team interaction, and completion of a final
project. Preceptor satisfaction was individually evaluated
on a 5-point scale with “5” indicating the highest level of
satisfaction with student performance. For the students
assigned to clinical IPPE sites in the fall of 2011, the average preceptor satisfaction was 4.9 out of 5.
A brief survey instrument was also e-mailed to the
preceptors who hosted IPPE students in their ambulatory
care sites. A 5-point Likert scale (strongly disagree to
strongly agree) was used to evaluate responses. The survey instrument consisted of 10 items and evaluated how
the preceptors felt the students performed on the medication history-taking exercise, whether the students exhibited
professional behaviors, and whether the students’ service
provided value to the preceptor’s clinic site. With the
exception of an individual preceptor, all responses from
preceptors were positive (a score of 4 or 5) regarding the
students’ performance and value to the preceptor’s clinic.

DISCUSSION
The use of educational games in pharmacy education
is becoming more prevalent as instructors look to create
innovative ways of delivering course material. Description of games used in pharmacy education are found in
several curriculum areas including the basic clinical sciences, patient care electives, and APPEs.9-16The literature
supports that students enjoy playing educational games;
however, there is some debate about how much educational games improve student learning. 10,15 To our
knowledge, this study is the first to evaluate the use of a
game-like tool for teaching medication history taking.
In addition, this study demonstrated that the use of the
MMICT enhanced student learning through individual
assessment of key learning objectives.
While students performed well in the assessment
overall, there were 2 areas in which students struggled.
Using a balance of open- and closed-ended questions was
a common area of negative feedback during the assessment. An explanation for this struggle is that students
participating in this assessment had not yet completed
Professional Communications in Pharmacy Practice, a
2-credit hour course in the spring semester of the second
year. During this course, students practice communication
skills including the use of open-and closed-ended questions during patient interviews. The lack of experience
with this important communication skill may have led
to a lower achievement of this criterion during the assessment. Another area of struggle was the low overall
assessment of social and behavioral factors affecting
medication use. A possible reason for this low achievement may have to do with the design of the medication
7
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Table 4. Changes in Pharmacy Students’ Self-Efficacy After Using the Medication Mysteries Infinite Case Tool and Completing
the Laboratory Session (n553)
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Criteria

Confident/Very Confident,
No. (%)
PrePost-

Introduce myself as a student from the College of pharmacy.
Clarify the purpose/structure of the interview.
Provide assistance to providers delivering care in a first
aid/urgent care setting.
Collect a complete medication history (eg, prescription,
OTC, herbals).
Assess whether there are any drug allergies/sensitivities
Assess patient understanding of his/her medication regimen
(eg, dosages, frequencies, route of administration).
Verify the patient’s current pharmacy/pharmacies used to
fill prescription drugs
Assess for any social/behavior factors that may influence
medication use.
Use empathy when the patient expresses concern.
Respond to a patient’s concerns.
Communicate with a pharmacist about the patient’s current
medications.
Communicate with other healthcare professionals the
information that I gathered from the medication
reconciliation.
Use information gathered from the interview to prepare
a medication list for the patient.
Communicate with the patient using vocabulary that the
patient will understand.
Close the interview by offering to report discrepancies to
the physician.
Conduct medication reconciliation with a real patient who
knows a lot about his/her medications.
Conduct a medication reconciliation with a real patient who
knows very little about his/her medications

Likert Score, Meana (SD)
PrePostPb

44 (83)
21 (39.6)
10 (18.9)

51 (96.2)
48 (90.6)
32 (60.3)

5.3 (0.9)
4.2 (1.1)
3.4 (1.2)

5.7 (0.6)
5.3 (0.7)
4.6 (1.0)

0.001
,0.001
,0.001

17 (32.1)

48 (90.6)

4.0 (1.2)

5.4 (0.7)

,0.001

22 (41.5)
19 (35.8)

46 (83.6)
47 (88.7)

4.4 (1.1)
4.1 (1.2)

5.4 (0.7)
5.3 (0.7)

,0.001
,0.001

23 (43.4)

51 (96.2)

4.6 (1.0)

5.5 (0.6)

,0.001

14 (26.4)

43 (81.1)

3.7 (1.2)

5.1 (0.7)

,0.001

16 (30.2)
17 (32.1)
21 (39.6)

34 (65.4)
38 (71.7)
44 (83.0)

4.0 (1.1)
3.9 (1.2)
4.3 (1.1)

4.7 (0.8)
4.9 (0.7)
5.2 (0.8)

,0.001
0.001
,0.001

20 (37.7)

41 (77.4)

4.0 (1.2)

5.0 (0.8)

,0.001

23 (43.4)

47 (88.7)

4.2 (1.3)

5.3 (0.7)

,0.001

31 (58.4)

49 (92.4)

4.7 (1.1)

5.3 (0.6)

,0.001

19 (35.8)

46 (86.8)

4.2 (1.2)

5.2 (0.7)

,0.001

18 (34.0)

40 (75.5)

4.0 (1.3)

5.1 (0.8)

,0.001

13 (24.5)

39 (83.6)

3.6 (1.4)

4.9 (0.7)

,0.001

Abbreviations: OTC5over the counter
a
Measurement Scale: 15 very unconfident, 25unconfident, 35somewhat unconfident, 45somewhat confident, 55confident, 65very confident
b
Significant at the 0.05 level

history form. It was noted following the assessments that
there was no spot on the form to record social or behavior
factors such as alcohol or tobacco use. Not having this
criteria “visible” on the medication history form may
have caused students to forget this step in the interview
process. Following this study, the form was updated to
include a space to record social and behavioral factors.
One limitation of this study is the low survey response rate. Students were invited to complete the survey
instrument via e-mail. Survey fatigue, which is becoming
more prevalent in educational research including among
students, may have contributed to the low response rate.19
Use of a paper-based survey administered after the laboratory session and individual assessment may have increased response rates. Another limitation of the study is

that preceptor survey instruments were collected postactivity only. It may have been valuable to assess preceptor
opinions on student performance prior to the training
implementation. However, we did receive qualitative data
and verbal feedback from preceptors expressing an improvement in student performance after use of the MMICT
during the laboratory session.
This tool could easily be implemented at other institutions. This training exercise requires the following resources:
the MMICT, adequate space with tables for students to work
in groups of 3, supervisory personnel, and training for the
supervisors in the use of the tool. An adequate number of
copies of the items in the MMICT tool kit can be printed
for an average-size class of students for less than $1,000.
The toolkit would then be available for use in subsequent
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years with minimal maintenance (eg, replacement of lost
cards or game pieces). The assessment portion of the case
requires the following resources: standardized medication
history cases, adequate space for the event (eg, small interview or examination rooms), supervisory personnel,
and a training session for supervisors in how to perform
the standardized case and conduct the assessment.
Furthermore, because of the simplicity of the tool
and the style of training and assessment, this design could
be adopted for other training purposes. For instance, this
tool could be used for improving students’ communication skills, providing remediation for students who need
more practice in medication history taking, or training
other health professional students, or could be used as
a group study aid outside of class. Additional decks of
cards could be created for more advanced or specialized
topics. We have also discussed the possibility of creating
an electronic version of this tool. However, we feel the
tactile aspect of using the MMICT (ie, selecting, holding,
and reorganizing the cards; rolling the die) feels like playing a traditional board game and the familiarity of this
interface may make players want to use this learning tool
more than they would a computer software program.
Throughout the training sessions, the students were highly
engaged and were actually having fun practicing medication history taking, and we believe that was in part because
of the game-like qualities of the activity.
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SUMMARY
The Medication Mysteries Infinite Case Tool was
well-received by our students, facilitators, and assessors.
Pharmacy students gained confidence performing medication histories after completing the pre-instruction session (watching videos on medication history taking) and
the laboratory session (using the case tool). Additionally,
we received generally positive feedback from preceptors
regarding the students’ performance in conducting medication histories at their ambulatory clinic sites. The Medication Mysteries Infinite Case Tool was a valuable
addition to the pharmacy curriculum and helped students
prepare for their clinical site IPPEs.
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