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Abstract. The innovative practical course was developed to improve the students’ ability to

acquire pharmaceutical care skills. The primary components of the course were in-school training

using small group discussions and hospital experience including identification, analysis, pre-

vention and resolution of drug-therapy problems, patient counseling on their medications and

diseases, and interaction with medical team. Specific objectives of the research were to (1)

compare students’ performance before and after the course, (2) measure students’ perceptions of

their pharmaceutical care skills before and after the course, (3) determine students’ perception of

the value of the course. Statistical comparison of pre-test and post-test grades indicated both a

retention and acquiring pharmaceutical care skills. A pre-course and post-course survey

instrument was designed to measure students’ perception of their pharmaceutical care skills.

Perception of most of the items of the survey was significantly improved at the end of the course.

Overall, the majority of students were highly satisfied with the course. In conclusion, the present

study demonstrates that the innovative pharmaceutical care practical course was successfully

introduced.
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pharmacy education

Introduction

Through strategic planning, pharmacy faculties anticipated the transition of
pharmacy towards providing pharmaceutical care and have begun preparing
students for evolving professional roles with more patient-centered care and
counseling (Lawrence et al., 2004). In its broadest sense, pharmaceutical
care involves the identification, resolution, and prevention of potential drug-
related problems (Helper and Strand, 1990). Pharmaceutical care practical
skills should be provided for students regardless of future practice since the
principal elements exist in a variety of settings (Helper and Strand, 1990).
While pharmacy faculty staff are preparing students for greater roles in
pharmaceutical care, students may develop frustration because of a possible
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mismatch between what is taught and how pharmacists practice (American
College of Clinical Pharmacy, 2000). Therefore, methods should be designed
to teach students how to provide pharmaceutical care together with evalu-
ation of students’ ability to provide this care (Cipolle et al., 1998). Published
curricula in the area of pharmaceutical care are rarely found (Chisholm et al.,
2003; Turner et al., 2005). Many groups of faculty including those in the
Middle East are concurrently designing new curricula, probably unaware of
one another’s efforts. The pharmaceutical care practical course (PCPC) was
introduced at our institution in 1997. At that time it was titled Clinical
Pharmacy Clerkship. The course took place in the final year of the pharmacy
program. General principles of pathophysiology, pharmacotherapy, and
pharmaceutical care are covered in the earlier years as prerequisites of the
PCPC. Soon after the implementation, faculty recognized an inconsistency
between the learning strategies used and the ability of students to achieve
practical skills within optimal period of time: in the first few years, students
were exposed directly to hospital settings without having sufficient training in
retrieving patient data from medical files, obtaining drug and disease infor-
mation from professional databases, interviewing patients, systematic ap-
proach to drug-therapy problems, etc.

Over the last two semesters our course was redesigned to include new
teaching methods such as in-school training that precedes the hospital
experience and involves small group discussions.

In this research, using the outline for reporting results of curriculum
development by medical educators (Reznich and Anderson, 2001), we de-
scribed the implementation of PCPC in pharmacy faculty curriculum, and
evaluated outcomes associated with the experience. Specific objectives of the
research were to: (1) compare students’ performance before and after the
course (2) measure students’ perceptions of their pharmaceutical care skills
before and after the course (3) determine students’ perception of the value of
the course. After describing details of course development and implementa-
tion, we present evidence regarding the degree to which goals were reached of
students achieving practical skills consistent with pharmaceutical care. The
evidence we present was derived from students’ performance outcomes, and
students’ survey.

Methods

Development process

Background and context

Students at the Faculty of Pharmacy have a 4-week PCPC at their 5th year.
The course offers a practical experience in the University Hospital where
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students encounter real patients and work on their medical records in order
to gain pharmaceutical care skills.

Over the years, a number of different strategies were used to align instruc-
tional methods with pharmaceutical care practices. Earlier in the course
development, a 2-h instructional class was introduced to students, after which
they were directly exposed to clinical environment. Students participated in
medical rounds daily and worked with medical records trying to identify drug-
therapy problems. Later in the development of the course we have introduced
patient interviews with the purpose of verifying and filling gaps of information
obtained from medical file, assessing patients’ knowledge of their diseases and
medications, adherence to drugs, and self care activity. Patient education was
also provided during the interview. Within a 4-week period in the hospital
students were supposed to gain all required practical skills. The majority of
students were nervous initiating work with medical records and interviewing
patients since they did not have previous clinical experience.

Course design

On assuming leadership of the PCPC in spring 2004, we organized ourselves
into a project team consisting of three members, one MD, PhD in Phar-
macology; one PhD in Clinical Pharmacy, and one PhD in Pharmacology.
All of us also served as course instructors. Collectively, we possessed a strong
background in the area of pharmacotherapy, clinical pharmacy, pharma-
ceutical care and extensive experience teaching pharmacy students in both the
pre-clinical and clinical curricula. Two months before the implementation,
we initiated weekly meetings to share ideas about needs, goals, objectives,
strategies, and course content and to plan for implementation.

We decided early in the planning process to use small group discussions as
the primary instructional method for the in-school training because it
appeared from the literature to promote active student learning (Hunt et al.,
2003). Accordingly, we introduced a 1-week in-school training during which
students were working in small groups. They were reviewing ‘‘paper cases’’
based on real medical records and were practicing in identifying, preventing,
solving drug-therapy problems and designing pharmacist care plans. In
addition, teaching assistants (pharmacists) were now available during patient
interviews in the hospital helping students to interact with patients.

We also distributed to students a list of the top 200 drugs used in the
University Hospital in order to facilitate their drug-therapy problem-solving
skills. We included these drugs in the midterm exam.

Curriculum

The overall goal of the PCPC is to provide students with basic knowledge
and skills that are necessary for providing pharmaceutical care: identifica-
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tion, resolution and prevention of drug-related problems and designing ra-
tional pharmacotherapy plan.

Course objectives

1. Understand and extract necessary information from medical files and
medication sheets, decipher abbreviations.

2. Learn interviewing skills
3. Independently gather patient data and assess patient parameters neces-

sary to recommend and monitor the effectiveness of rational drug ther-
apy

4. Assess medical literature relevant to the patient and his medications
5. Effectively communicate with other health care professionals
6. Identify, analyze, resolve and prevent drug-therapy problems
7. Provide patients’ education
8. Propose appropriate pharmacist care plan
9. Apply all the skills learned in effective and timely manner

Instructional methods and materials

Use of small group discussions evolved in the fall of 2004 with the students
divided into learning teams consisting of 4–5 students and remained in the
lecture hall for team intragroup and intergroup discussions. Course
instructors took turns managing the small group discussions process from the
front of the lecture hall.

We distributed in advance of the first day of the class a syllabus containing
the course format, topic sequence (Table I) and assigned readings, which
constituted the phase I activities in the small group discussions framework. On
the first day of class, we administered to all students multiple-choice (MCQ)
exam (pre-test) based on the assigned reading material. In phase I activities the
instructor presented the case used in the pre-test exam to demonstrate how
drug-therapy problems can be identified, prevented, and resolved. This was
followed by a presentation of specific elements of a pharmacist care plan. The
students were given a second case presentation and asked to independently
perform the assessment of drug-therapy problems (phase II activities). Stu-
dents were solving the case working in teams. At phase II, a faculty member
served as facilitator rather than a discussion leader. Representatives from each
team discussed the case in front of the class.

After completion of the phase II activities students worked for 3 weeks in
the hospital in one of the medical teams (either inpatient or outpatient).
Students who worked in inpatient setting, participated in medical rounds and
were assigned to one patient every week, those who worked in outpatient
setting were assigned to two patients per week. Students obtained data from
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patients’ medical files, medication sheets, and from interviewing patients.
During patient interviews students also performed patient education and
counseling. Case reports were submitted to teaching assistants on a weekly
basis for correction. In addition, one of the cases was discussed orally with a
faculty member or a teaching assistant. We believed that in order to be able
to solve drug-related problems and to communicate with health care pro-
fessionals effectively, students should revise basic pharmacotherapy infor-
mation. Therefore, we distributed to students a list of the top 200 drugs used
in the University Hospital before the start of the course, and assessed the
drug knowledge in the midterm exam.

At the end of the semester, an open-book MCQ-exam was used (post-test).
The topics for reading were announced 1 week before the test so that the

Table I. Topic sequence for the in-school training

(a) Introduction to the course Day 1

(b) Pre-test

Phase I activities Day 2

(a) Patient data base

Copies of a recent medical file, associated medication sheet and lab tests forms

with references values will be distributed to students

(b) Learning interviewing skills

Identify and analyze drug-therapy problems Day 3

(a) Write appropriate pharmacist care plan Day 4

(b) Resolve and prevent drug-therapy problems

(c) Evidence based medicine

Phase 2 activities: Apply all the skills learned before in shortened period Day 5

Each group will handle a new case from A to Z working in teams and a post-test

evaluating their skills will be conducted

Table II. Time table of the course

Week 1 In-school training with pre-test

Week 2–5 Hospital training group 1

Week 6–8 Hospital training group 2

Week 9 Midterm exam

Week 10–12 Hospital training group 3

Week 13

Week 14 Post-test
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students could prepare in advance. The time-table of the course is shown in
Table II. The course evaluation was conducted in spring 2005.

Learner evaluation and grading

Grades were based on performance on hospital weekly cases, oral case pre-
sentation, midterm exam, and open-book MCQ exams.

Course evaluation methods and statistical analysis

We used multiple methods to evaluate the course:

Objective evaluation. Real patient cases from the hospital were used for the
open-book MCQ exams:

1. On the first day (pre-test): students (n=62) were asked to solve the case
that will be discussed during the in-school training (‘‘exposed’’ case)

2. Final exam (post-test) divided into:
Station 1: students (n=83) were asked to solve the same case as in the
pre-test (‘‘exposed’’ case)
Station 2: students (n=83) were asked to solve a case containing medical
conditions that were not discussed during the in-school training
(‘‘unexposed’’ case). The questions used in the ‘‘unexposed case’’ were
intended to be of the same difficulty to reflect same course objectives (i.e.,
assess patient parameters, provide patient education, prevent or resolve
drug-therapy problems, design rational pharmacist care plan, etc.) as
those in ‘‘exposed case’’.

We computed mean scores and standard deviations on pre-test and post-
test. The test scores were compared by Student’s t-test using SPSS version 9.
p<0.05 was accepted as the level of statistical significance.

Subjective evaluation. A 20-item survey instrument was designed to
measure students’ perceptions of pharmaceutical care skills, functions, and
outcomes that the fifth-year PCPC was designed to address. The items of this
instrument were derived from the American Society of Hospital Pharmacists’
statement on pharmaceutical care (1993) and the American Society of
Health-System Pharmacists’ guidelines on a standardized method for phar-
maceutical care (1996). The instrument was pilot-tested on 40 students and
was modified accordingly.

The survey was administered anonymously to students who intended to
take the course (pre-survey) (n=88) as well as to students who completed the
PCPC (post-survey) (n=83). On the post-survey students had 10 additional
items to address students’ overall evaluation of the course. A Likert scale
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measuring the level of importance was used, with ‘‘1’’ equaling ‘‘strongly
disagree’’ and ‘‘5’’ equaling ‘‘strongly agree’’. Descriptive statistics was
applied. The pre-and post-survey scores were compared using Mann–Whit-
ney test with Bonferoni corrected level of significance, (0.05:20=0.025),
p £ 0.0025.

Different number of students completed each of the assessment/evaluation
components due to a time gap between the assessments: initially, 88 students
intended to register the course, and they were involved in pre-course sub-
jective evaluation. The actual number of students who registered the course
and completed it was 83; those students participated in post-course objective
and subjective evaluation. Only 62 students were involved in pre-test
(objective evaluation) because this was the actual number of students who
attended the first day of the class.

Results

Objective evaluation

The mean test scores for the pre-test and post-test are given in Table III. The
comparison of pre-test scores with those of both post-test station 1 and post-
test station 2 scores revealed statistically significant differences (p<0.001).
Only 21% of students passed the pre-test, while 78.3 and 88% of students
passed the post-test station 1 and post-test station 2, respectively. However,
100% students passed the course as a result of good performance in weekly
cases. Significantly higher post-test station 1 score compared with pre-test
score may indicate a retention effect. Since post-test station 2 (unexposed
case) score was also significantly higher than pre-test score, we believe that
students acquired necessary pharmaceutical care skills. The difference
between the post-test station 2 score and the post-test station 1 score was
statistically non significant (Chi-square on percentage of students who passed
the tests, p>0.1; T-test on mean difference, p>0.1), and probably indicates a
random finding, however an easier case cannot be ruled out.

Table III. Objective assessment: students’ performance in pre-test and post-test*

Test n Mean±SD % passed

Pre-test 62 38.3±13.1** 21.0

Post-test station 1 62*** 65.0±14.7 78.3

Post-test station 2 83 68.3±13.8 88.0

Notes: *Total score was 100, **pre-test mean was significantly lower than both post-test

station 1 and 2 (p<0.001), ***62 out of 83.
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Subjective evaluation

Evidence of student learning provided by objective evaluation was supported
by students’ survey data.

Table IV shows ranking of each of the items included in the study at the
beginning and the end of the course. Most items that included basic skills,
functions and outcomes of pharmaceutical care significantly improved at the
end of the course (Bonferoni corrected level of significance, p £ 0.0025),
except items 2, 3, and 19.

Students acceptance of the course was generally good (Table V). The
questionnaire revealed that 88% of the students felt that it was essential to
have the in-school training before starting work in the hospital. In addition,
large proportion of students stated that course instructors helped them to
achieve the course objectives. The majority of students strongly agreed or
agreed that participation in medical rounds was necessary. However, only
about half of the students stated that physicians were supportive to them
during their work on patient cases. The majority of students agreed that the
course increased their commitment to pharmacy as a career. In addition, 80%
of them strongly agreed or agreed that the course helped them to develop
ability to work as a team member. Most of the students felt that the course is
an essential component of pharmacy education and offers an advantage over
graduates of other colleges of pharmacy. Only 43% of students thought that
the duration of the course was sufficient to acquire necessary pharmaceutical
care skills. Overall, 63% of students were satisfied with the course.

Discussion

The present study aims to assess the impact of PCPC in the fifth year of
pharmacy undergraduate curriculum by an objective and a subjective
(questionnaires) evaluation.

The results we have presented from the 2005 course demonstrate that most
students achieved the learning objectives. In general, the in-school training
with small group discussions served as a useful preface, enabling the course
with 83 students to gain necessary skills in a short period of time. Use of the
small group discussions method ensured individual accountability and pro-
moted team work (including students helping and teaching each other) (Hunt
et al., 2003).

The objective evaluation results revealed that students’ competence in
solving the clinical case discussed during the in-school training (exposed
medical conditions) increased significantly (post-test station 1 score), indi-
cating the ‘‘retention effect’’ of the course (De Vries, 1993, Karaalp et al.,
2003), but we believe that acquiring pharmaceutical care skills was also
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Table IV. Subjective assessment: pre- and post-course mean scores by pharmacy students for

major components of pharmaceutical care

Mean*±SD

Pre-score

(n=88)

Post-score

(n=83)

A. Basic skills

1. I can obtain history and assess medication knowledge

from patient interview

3.11±0.98 4.17±0.94**

2. I can read and understand medical files and medication

sheets, decipher medical abbreviations

3.42±1.01 3.72±0.95

3. I can retrieve independently from medical records

information that is pertinent to a particular

therapy decision

3.05±0.95 3.37±1.0

4. I can provide patient education related to disease

and medications

3.65±1.02 4.06±0.93**

5. I can assess independently updated medical literature

relevant to patient and his medications

3.13±0.93 3.62±0.88**

6. I can communicate effectively with other members

of the medical team

3.42±1.09 4.05±0.97**

7. I can apply all the skills learned in effective

and timely manner

3.07±1.02 3.72±1.06**

B. Functions

8. I can identify actual and potential drug-therapy problems 3.17±0.90 4.0±0.88**

9. I can resolve actual drug-therapy problems 3.13±0.87 3.82±0.75**

10. I can prevent potential drug-therapy problems 2.99±0.93 3.76±0.88**

11. I can integrate patient, disease, and drug data to determine

desired therapeutic outcomes for a patient

3.24±0.87 3.86±0.85**

12. I can devise a plan to meet the patient’s health care needs 3.12±0.97 3.84±0.94**

13. I can select parameters of patient care to monitor

and provide follow-up services for drug therapy

3.13±0.95 3.83±0.96**

C. Outcomes. I think my recommendations, if implemented, may help in

14. Cure of patients’ diseases 3.06±1.09 4.04±0.83**

15. Elimination or reduction of patients’ symptoms 3.39±1.01 4.11±0.75**

16. Arresting or slowing of diseases process 3.15±1.08 3.93±0.89**

17. Prevention of diseases or symptoms 3.32±0.89 3.96±0.82**

18. Improving patients’ quality of life 3.64±0.93 4.18±0.97**

19. Reducing the cost of treatment 3.36±1.12 3.77±0.99

20. Reducing the length of hospitalization 3.01±1.09 3.77±1.15**

Notes: *Five-point Likert scale, from 1 (strongly disagree) to 5 (strongly agree).

**Bonferoni corrected level of significance, (0.05:20=0.025), p £ 0.0025.
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responsible for the score improvement. Scores obtained from post-test sta-
tion 2 showed that the gained experience was not limited to a case discussed
during the in-school training but extended to different medical conditions.

In concordance to the objective evaluation data, most of the 20 items of
the subjective students’ evaluation were significantly improved at the end of
the course, and only in three items of the questionnaire, the mean difference
was statistically insignificant. The possible reason is that students indicated
high pre-survey scores for these items (reflecting that they can perform that
task), such as reading and understanding medical files and medication sheets

Table V. Subjective assessment: course evaluation by students, n=83

Student response, n (%)

Disagree/

strongly

disagree

Neutral Agree/

strongly

agree

Mean*±SD

1. It was essential to have the in-school

training before starting work in the

hospital

7 (9) 3 (3) 73 (88) 4.42±1.10

2. Participation in medical rounds was

necessary

10 (12) 14 (17) 59 (71) 3.98±1.13

3. Preceptors and teaching assistants

helped me to achieve the course

objectives

12 (14) 13 (16) 58 (70) 3.87±1.22

4. Senior residents were supportive

to me

21 (25) 21 (25) 41 (50) 3.28±1.23

5. Consultants/specialists were

supportive to me

14 (17) 21 (25) 48 (58) 3.54±1.20

6. The course increased my commitment

to pharmacy as a career

2 (2) 14 (17) 67 (81) 4.30±0.88

7. The course helped me to develop ability

to work as a team member

7 (9) 9 (10) 67 (81) 4.06±1.00

8. The course is an essential component

of pharmacy education and offers

an advantage over graduates of

other colleges of pharmacy

4 (5) 4 (5) 75 (90) 4.48±0.89

9. Duration of the course was sufficient to

acquire necessary pharmaceutical care

skills (and not pharmacotherapy

knowledge)

38 (47) 9 (10) 36 (43) 2.86±1.53

10. I am highly satisfied with the course 11 (14) 20 (24) 52 (63) 3.73±1.28

Notes: *Mean score, five-point Likert scale, from 1 (strongly disagree) to 5 (strongly agree).
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which may have created a ‘‘ceiling effect’’, making the difference between pre-
and post-survey items smaller.

The majority of students showed satisfaction with the course and felt that
the small group discussion and in-school training were appropriate activities
during the course. They were generally satisfied with their preceptors, but
only half of the students were satisfied with the cooperation from the
members of the medical team. In spite of that, the majority of students
admitted that participation in medical rounds was important. Better coop-
eration with physicians is, probably, necessary from the part of the faculty in
other to improve this point.

Only a small proportion of students stated that the duration of the course
was sufficient to acquire all the necessary skills. This was the most commonly
cited comment. The students’ interest in increasing hospital-based activities is
recognized but, given the existing time and manpower commitment by hos-
pital in hosting students per year, extending this component is not feasible at
present time.

We believe that our course was successful due to the combination of using
real patients in patient care settings (opposed to using simulated patients) and
the introduction of the in-school training with small group discussions. Fifth-
year pharmacy students accepted their responsibilities and fulfilled their tasks.

The study was subject to a number of constraints that limited the design and
implementation of the evaluation. The evaluationwas conducted using a single
cohort of fifth-year pharmacy students, and had to be completed without
increasing the students’ workload or the number of course assignments. A
further constraint on study design was that students were required to have
received all related course material by the time they attempted the pre-test.

Although the results generated from this investigation are limited to the
study population and institution, it suggests that an active experiential course
such as this one can enhance learning pharmaceutical care skills. The course
promotes transition from dependent to independent learner by requiring
students to acquire information needed to identify and assess patients’ drug-
therapy problems, to counsel the patient, and to formulate appropriate rec-
ommendations to the medical team.

In conclusion, the present study demonstrates the benefit of a PCPC
program focused on drug-therapy problems during the undergraduate
pharmacy education.
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