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Abstract

Background: Increasing clinical roles of pharmacists necessitate the need for adopting innovative teaching and learning
methods that will enhance pharmacist’s clinical skills especially in developing countries.

Aim: To develop appropriate model(s) for teaching clinical pharmacy in Nigeria.

Method: The study consisted of focus group discussions (FGDs) with final year pharmacy students of a Nigerian
university investigating their preferred methods for learning clinical pharmacy. The FGDs resulted in a 50-item
questionnaire exploring appropriate models for teaching clinical pharmacy among the teachers. Data was evaluated
using thematic analysis and descriptive statistics.

Result: Integrated and interactive active-learning teaching models were proposed in the FGDs. Models proposed
included Direct Instruction (DI), Guided Design (GD) Cognitive apprenticeship (CA), Cooperative Learning (CL) and
Problem-based learning (PBL) with clinical pharmacy teachers ranking them GD=DI>CA>>CL=PBL for teaching

clinical pharmacy components

Conclusion: FGDs preferred low structure while the teachers preferred moderate to high structure of learning.

Keywords: Clinical Pharmacy, Nigeria, Teaching, Learning

Introduction

The recent introduction of clinical pharmacy into
pharmacy education in developing countries has
dramatically changed the duties of the pharmacist
practitioner from product-oriented practice to product-
and patient-oriented practice which is the core philosophy
of pharmaceutical care (Hepler & Strand, 1990; World
Health Organisation, 1994). This has however brought up
the challenges of how clinical skills can be acquired by
the pharmacist-in-training in such areas as
pharmaceutical care and related clinical pharmacy
components most especially since traditional methods
may not be appropriate for imparting the required clinical
skills (Azmi, 2010; Khan, 2011). Clinical skills, unlike
the traditional pharmaceutical sciences, cannot be taught
to students using traditional didactic methods of teaching.
Contemporary methods of instruction that are appropriate
to imparting clinical skills to students need to be
implemented, as emphasised in many studies (Strand &
Morley, 1987; Kassam & Volume-Smith, 2003; Austin et
al., 2005; Ross et al., 2007; Estus et al., 2010; Jawad et
al., 2012). Some other studies showed that non-
traditional interactive methods help build students’ skills
to practically implement what they are taught (Austin &
Tabak, 1998; Austin et al., 2005; Ross et al., 2007; Estus
et al., 2010; Caliph et al., 2013).

This study was aimed at exploring appropriate model(s)
for teaching clinical pharmacy in Nigeria. This was found
pertinent especially with the proposed upgrade of the
minimum entry qualification into the pharmacy
profession with Doctor of Pharmacy (Pharm.D). The
main objectives of the study included identifying areas
that may be challenging in the training of clinical
pharmacists, as well as the teaching or combination of
teaching models that can be used to overcome these
challenges.

Method
Study Design

The study was designed as Focus Group Discussions
(FGDs) among the final year Bachelor of Pharmacy
(B.Pharm) students of the University of Ibadan followed
by cross sectional study using self-administered
structured questionnaires among teachers of clinical
pharmacy in seven of the ten Nigerian schools of
pharmacy with full accreditation status five years prior to
the time of the study. Ethical approval for the study was
obtained from the University of Ibadan/University
College Hospital Institutional Review Board (UI/UCH
IRB) with approval number UI/EC/13/0299.
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Study Population

Final year B.Pharm students for the 2013/2014 academic
session from the University of Ibadan and teachers of
clinical pharmacy in accredited Nigerian schools of
pharmacy.

Inclusion & Exclusion Criteria

Final year B.Pharm students in the University of Ibadan,
Nigeria, who had completed three out of the four
semesters of the clinical pharmacy phase of the
curriculum who consented to participate in the FGDs by
giving written consent were enrolled. Teachers of clinical
pharmacy from seven of the ten Nigerian schools of
pharmacy which had full accreditation status five years
prior to the time of the study, and who consented to
participate in the study were enrolled.

Sample Size

Twenty-four out of the forty final year pharmacy students
from the University consented and participated in the
FGDs. All the teachers of clinical pharmacy in the
selected schools of pharmacy were invited to participate
in the cross sectional questionnaire-guided survey.

Research Instruments & Data Collection Procedure

Twenty-four qualified student participants were divided
into three groups for the purpose of focus discussion
groups. Discussion started in each group with the
introduction of the participants and highlights of the
objectives of the study. This took approximately five-six
minutes. The main discussion which lasted for one hour
and twenty minutes for each group explored participants’
perception of the advantages of the current methods of
teaching clinical pharmacy; highlights of the challenges
of the existing method of teaching clinical pharmacy
topics; ways by which the current methods of teaching/
learning clinical pharmacy can be improved; and the
expectations of the students from the teacher with selected
proposed teaching and desired learning methods. The
relevance of specific standard teaching models (Teaching
Models, 2013) ranging from direct teaching methods to
radical teaching methods, to the curriculum were also
evaluated. Participants discussed the relevance of each
teaching method, and the preferred teaching methods that
would encourage enhanced learning. Once a method was
found relevant to clinical pharmacy, the operations of the
model (syntax, social environment, principle of reaction
and the support system) were deeply explored. The last
five-six minutes were spent summarising the key points
emanating from the discussion.

The sessions were both videotaped and recorded in
writing with the permission of the students. The written
records and videotaped sessions were reconciled.

A cross-sectional questionnaire-guided survey among
teachers of clinical pharmacy was developed based on the

models found appropriate by the focus group discussion
participants (FGDPs). The 50-item questionnaire was pre-
tested and tested for content validity among three teachers
of clinical pharmacy who were excluded from the main
study. Feedback from the pre-test and validation led to the
modification of the final version of the questionnaire
administered as email attachments to teachers of clinical
pharmacy/pharmacy practice in the seven schools of
pharmacy in Nigeria. The six models were direct
teaching, guided design (GD), co-operative learning,
cognitive apprenticeship and PBL. The appropriateness of
the selected teaching models obtained from the FGDs for
teaching the forty-nine clinical pharmacy components of
the B.Pharm curriculum were evaluated. The respondents
were asked to indicate the most appropriate method for
teaching each component with a response of “Yes” or
“No” against the teaching models for each component.
Respondents had the option of choosing more than one
model/method as appropriate for teaching each
component. Demographic information of the teachers as
well as length of time they have been teaching clinical
pharmacy and areas of research interest were also
obtained.

Data analysis & Statistics

Coding and re-coding of data from FGDs were done to
generate themes and were subsequently analysed using
thematic analysis. Descriptive statistics were used to
summarise data from the cross sectional study. The
model(s) that had a frequency of >50% selection by the
respondents was chosen as the method of choice for
teaching that component.

Results & Discussion

At the time of the study, almost all schools of pharmacy
in Nigeria run the five-year B.Pharm curriculum in which
components of clinical pharmacy are introduced in the
third professional year ie. the fourth year of the
programme. The total number of contact hours for clinical
pharmacy courses at the University of Ibadan is slightly
more than one-tenth of the total contact hours in the four
professional years. All the participants in the FGDs
believed that the current B.Pharm curriculum is heavily
lopsided towards the basic pharmaceutical sciences,
which might not be directly relevant to practice in retail
community and hospital pharmacy settings.

A total of twenty-one out of thirty-five questionnaires
sent were found fit for analysis giving a response rate of
60%. The details of the demographics of the teachers are
shown in Table I. The seven themes identified from the
focus group discussions were: Requirements of pharmacy
curriculum; Curriculum organisation; Time allotted for
the clinical pharmacy components; Methods of teaching;
Roles of teachers; Learning environment, and Technical
facilities.



Table I: The demographics of the teachers of clinical
pharmacy in the selected universities (n=7)

S/N|VARIABLE FREQUENCY
(% FREQUENCY)
1 [Age (years) [30-39 8 (38.1)
40-49 7(33.3)
50-59 6(28.6)
2 [Highest B.Pharm 4(19.0)
Academic I\ Pharm/M.Sc 8 (38.1)
Qualification Pharm.D 1(4.8)
Ph.D 8(38.1)
3 |Rank Lecturer 14 (66.7)
Senior Lecturer 4(19.0)
Associate Professor/ 3(14.3)
Professor
4 |Experience |0-5 10 (47.6)
as. tf.:acher of [6-10 5(23.8)
;ﬁ:ﬁ;cy 11-15 1(4.8)
(years) 15-20 1(4.8)
>20 4 (19.0)
5 [Courses Core Clinical Pharmacy 9 (42.9)
taught Clinical Pharmacy & 12 (57.1)
Management

Requirement of Pharmacy Curriculum & Curriculum
Reorganisation

A reorganisation of the curriculum which will allow
practice-setting based teaching was proposed by the FGD
participants. Strong suggestions were made that the
curriculum be modified in favour of clinical pharmacy
components believing that improvement on time used for
clinical pharmacy will be more relevant to practice after
graduation. Introducing clinical pharmacy components of
the curriculum earlier than the third professional year
could be done to achieve this. FGD participants believed
that the schools of pharmacy should collaborate with
community pharmacies and hospitals in the
environments. This, they believed, will make learning
easier and more accessible during holidays, outside the
mandatory three-months industrial training period to
learn some of the practical details of practice.

Observation of real life cases in a hospital environment
immediately after a topic is taught was proposed by the
FGDPs. This may however not be feasible in the first and
second professional years. The participants also wanted
“classes to be more interactive”. The use of human
patient simulators (HPS) as suggested by some of the
participants has been used in the United Kingdom to
practice near-patient teaching (Reape et al., 2011), but
not in Nigeria. One of the limitations of the use of HPS is
the high cost which may not be feasible in Nigeria, a
developing economy. They also wanted the outside
posting for clerkship and externship components of the
curriculum to be integrated with clinical pharmacy
lectures so that teaching of related diseases will be tied to
bedside teaching and exposure.
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The respondents strongly believed that whatever they are
taught during the five-year programme should end in
clinical pharmacy. They also suggested that some of the
basic pharmaceutical sciences should be removed from
the curriculum. Some of the modules had no relevance in
pharmaceutical practice from their experience during
industrial training and externship.

Time Allotted

Participants mentioned that the time allowed for the
clinical pharmacy components of the pharmacy
curriculum was too short. Also, the respondents believed
that topics within the clinical pharmacy components
should be started early in the first or second professional
years to help students reduce, as much as possible, the
course load that is found within the third and fourth
professional years.

Methods of teaching

The participants were not so impressed with the current
method of teaching, which was mainly direct teaching for
most of the components. FGDPs would like
pharmacotherapeutics to be taught using case-based
learning methods. They believed that this will make
everyone participate as they would have been given the
cases before coming to class, and would therefore have
searched for alternative therapies in relevant cases.

Guided Design (GD) and Direct Instruction (DI) were the
major methods selected by teacher participants as tools
for teaching 32 (65.3%) topics by the teacher
respondents. Cognitive Apprenticeship (CA) was
selected for 23 topics (46.9%); Cooperative learning
(CL) for 14 topics (28.6%) and Problem-Based Learning
(PBL) for 14 topics (28.6%); singly or in combination.
The breakdown of which methods to use for specific
topics is shown in Table II, while Table III shows the
summary for the major areas making up the clinical
pharmacy components of the curriculum, as well as the
main methods that can be used in teaching them.

The choice of models/methods selected for teaching
clinical pharmacy topics varied widely. Also, different
combinations of methods were chosen by the teachers for
specific topics as shown in Table II.

The teachers obviously preferred direct and semi-direct
teaching models to the social and radical methods
preferred by the students. Majority of the topics were
proposed to be taught by DI and GD (which is a blend of
direct and social methods) by the teachers. Though
particular topics were not discussed in the FGDs, FGDPs
were of the opinion that clinical pharmacy should be
taught with social/radical methods. Some of the proposed
methods selected by the students were integrated and
interactive methods such as case-based and PBL methods
in which they, the students, will fully participate, and in
which the teacher will explore their knowledge of the
subject matter before and after the teaching period.
Teaching models that will promote active learning were
strongly suggested by the FGDPs confirming studies by
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Table II: Models chosen by more than 50% of the teacher participants for teaching components on topic-by-
topic basis.

S/N |COURSE COMPONENT PREFERRED
TEACHING
MODEL(S)
1 |Mechanism of cellular injury and death DI
2 |Pathogenesis/Pathophysiology of the disease states discussed DI/GD
3 |Pathways & factors affecting ADME DI
4 [Methods of studying drug metabolism DI/GD
5 |Basic concepts of pharmacokinetics DI
6 |Deriving pharmacokinetic models and parameters that best describe ADME from raw data DI/GD
7 |Design, evaluate and individualise dosage regimen using pharmacokinetic parameters GD
8 |[Detect potential clinical problems with drug therapy and apply basic pharmacokinetic principles to solve them PBL
9 |Aectiology and pathophysiology of disease states DI/GD
10 |Identifying the signs and symptoms characteristic of a given disease state GD/CA/DI
11 |Recommend drug therapy of choice, and other drug therapy options for specific disease states PBL/CL
12 |Recognise complications that may arise from drug therapy, recommend appropriate measures CA/CL/DI/PBL
13 |Developing skills necessary to make meaningful contributions to the investigation and management of patients with various diseases |CA/CL/GD/DI
14 | Study of the methods and resources available for the rapid and efficient handling of factual drug information, and its effective DI/PBL/GD
utilisation in the promotion of safe, effective and rational drug therapy
15 [Resources needed for establishment of a drug information centre & provision of drug information service DI/GD
16 |Development of the hospital formulary system and essential drugs list GD/DI/CL
17 |Publication of drug information bulletin DI/CA
18 [Health informatics; electronic medical record GD
19 |Internet and Pharmacy practice CL/GD/PBL
20 (Evaluation of information from the Internet GD/CL
21 |Development of skills to Communicate effectively with patient and other health care professionals CA/GD
22 |Organisation of patients” medical charts and medication profiles, medication dosages, posology and administration DI/CA/GD
23 |Monitoring of drug interactions and adverse drug reactions DI/CA/GD
24 |Patient counselling DI/GD/CA/PBL
25 |Developing and maintaining a patient medication profile for drug monitoring DI/GD
26 [Counsel a patient on how to use his/her drugs. CA/GD/DI
27 |Appearance as a mode of communication DI/CA/GD
28 |Various styles of listening and response; their application in pharmacist-patient relationship CA/DI
29 |Factors affecting patient compliance with drug regimen. GD/DI
30 |Pharmacist’s relationship with other health care professionals PBL/DI
31 [Preventive medicine - education of patients on the prevention of communicable diseases, surveillance on patients immunisation status |DI/PBL/GD/CL
32 |Rural pharmacy services as extension work CL/PBL
33 |Acute primary care to patients who have episodic self-limiting diseases GD
34 |Chronic primary care to patients who have chronic diseases or are utilising chronic medication therapy after diagnosis and DI/CA/GD
stabilisation by a physician
35 |Educating the patient on oral rehydration therapy and personal hygiene PBL
36 |Use of traditional therapeutic agents and herbal phytotherapy in management of patients GD
37 |[Scrutinising of prescriptions, and dispensing DI/GD/PBL/CA
38 |Taking Patient drug history and medication profiles DI/GD/CL/CA
39 |Developing patient medication instruction cards GD/CA/CL
40 [Counselling patient on compliance CA/DI
41 |[Structure Hospital or Community Pharmacy Environment DI/CL/GD
42 |Drug Information Centre/Services GD/DI/CA
43 |Participation of clinical pharmacist in the medical team to observe patients and review their therapeutic progress CA
44 |Monitoring selected in-patients medication programmes, charts and profiles CA/CL
45 |Participating in education/counselling in-patients about the rational use of their medication after discharge CA/GD
46 |Monitoring selected patients for development of signs of possible adverse drug reactions, side effects and therapeutic failures DI/GD/CA/CL/
PBL
47 |Discussing drug therapeutic regimens, e.g. available options, suitable alternatives, dosage modifications with age and disease states |DI/GD/CA/CL
etc
48 |Brief presentations to supervisors and fellow students on the above experiences, explain the rationale for chosen drug therapies and |CL/PBL
suggestions for the alternatives
49 |Participation in primary health care activities in selected communities GD/CA/PBL

KEY: DI — Direct Instruction; GD — Guided Design; CA — Cognitive Apprenticeship; CL — Cooperative Learning; PBL — Problem-based learning




Table III: Summary of models selected by more than
50% teacher participants that could be used for
teaching the major subject areas of Clinical
Pharmacy

S/NMAJOR COMPONENTS OF
CLINICAL PHARMACY

1 Principles of disease and
pathophysiology

PREFERRED MODELS

Direct Instruction

5 |Biopharmaceutics Direct Instruction

Guided Design

3 Pharmacokinetics Direct Instruction
Guided Design

4 Clinical Pharmacokinetics Guided Design

Problem Based Learning

5 Pharmacotherapeutics Direct Instruction

Guided Design
6 Literature Evaluation & Drug Direct Instruction
Information Services Guided Design

Direct Instruction
Guided Design

Cognitive Apprenticeship
8 Pharmacists in primary health  |Guided Design

care Cognitive Apprenticeship

7 Communication Skills

9 Clinical Clerkship/Externship Cognitive Apprenticeship

Estus et al. (2010) and Malone et al. (2013) in which
students participants had better recall with active learning
methods compared to traditional teaching methods.

The “low structure” model of teaching/learning is a
student-centred system in which radical and social
methods (e.g. cognitive apprenticeship, cooperative
learning and PBL methods) are found; while the “high
structure” model of teaching/learning is teacher-centred
which encompasses the direct teaching and GD. The
students preferred social systems with “low structure”
while the teachers preferred the “moderate” to “high
structure” where either the activities are distributed
evenly between the teacher and students or the activities
are teacher-focused. Introduction of a low or moderate
structure will require a pharmacy curriculum review,
which with time, may eventually transit to a “low
structure”. The teacher will need to act more like a
facilitator, patient and supportive, but will also need to
put a time limit to activities within which students are
expected to perform and may need to correct if the wrong
answers were given. The teacher will also steer the
students in the direction of arriving at the right answers
even when radical models are used.

The PBL model, which is the most widely used methods
in schools of pharmacy in various countries (Strand &
Morley, 1987; Cheng et al., 2003; Jones, 2005; Ross et
al., 2007, Silverthorne, 2009; Wasif et al., 2011), does
not seem to have wide acceptability with the teachers in
this present study, and is not known to be used for
pharmacy training in Nigeria. This non-acceptability
could be due to the amount of work that needs to be done
by the teacher as suggested by other studies (Cheng et
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al., 2003; Jones 2005). In most of the schools where PBL
is used in developed countries, there was a record of
wide acceptance with commensurate increase in skill and
knowledge of the students (Cheng et al., 2003; Jones,
2005).

Roles of teachers

The FGDPs wanted the teacher to “be less of an
instructor”, and more supportive. They prefer that the
teachers correct students in privacy i.e. in the absence of
a third party. The teachers should also be “practitioners
of the profession”. Teachers “should provide a relaxed
atmosphere” so that the student will be free to express
him/herself: “..the teacher should allow students to
participate freely and then correct when students give
wrong answers”. Participants would also want teachers to
“give pre/post-test for a topic or cluster of related
topics” and “not wait until the mid semester
examination”.

Learning Environment

The FGDPs strongly believed that the learning
environment under which they currently learn is
obsolete. Modern technology “such as a smart board,
power point projectors and visual aids” and “adequate
internet connectivity for easy access to information” are
important facilities required for a good learning
environment. They also expressed that there cannot be
improvement “in teaching methods if there is no easy
access to Internet” and that learning and teaching should
be done in places of practice.

Technical Facilities

The FGDPs expressed the opinion that their instructors
should have access to “basic teaching tools such as video
clips and other visual aids necessary for teaching and
demonstrating certain skills for students”. Well-equipped
laboratories should be available for “patient counselling
and drug therapy assessment, and should be readily
accessible to students”.

For some of the practicals in clinical pharmacy,
“computerised human dummies” should be available. The
participants believed that this may however, not be useful
in areas such as “patient counselling”.

Without the availability of certain facilities as suggested
by the FGDPs, such as the internet, appropriately well-
equipped laboratories, most of the methods proposed by
the FGDPs cannot be used.

General

In the study setting, aspects of GD, cognitive
apprenticeship, and co-operative learning are used in
teaching clinical pharmacy. The GD reflects DI by
requiring students to read or work on pre-specified
content segments or problems, and classified as a social
model of teaching/learning since it requires students
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applying and transferring skills learnt to real life
problems. Co-operative learning is used in this setting by
asking students to work in teams on projects with both
personal and team accountability for understanding. This
is a model that encourages students to look for
information without the intervention of the teacher
whether as a moderator or instructor. However, some
caution should be taken when using co-operative
learning. There may be students in the group who may
want to dominate (de Grave et al., 2001) while those who
are quiet or who do not want to share information may be
reticent about participating (Hendry et al., 2003).
Cognitive apprenticeship (CA) model is used in teaching
students in the University of Ibadan to learn use of
devices such as the glucometer, sphygmomanometer and
peak flow meter, which are simple instruments for
monitoring certain physiologic parameters in patients
with chronic diseases such as diabetes mellitus,
hypertension and asthma. CAs, from other studies, has
also been used in the areas of simulating professional
activities such as the Family practice simulator model
(Austin et al., 2005), teaching in a simulated community
practice in an academic environment (Fejzic et al., 2013)
and the use of standardised patients for teaching (Taylor
& Taylor, 2013). These models, for example, using
simulated community practice and standardised patients,
are practicable and can easily be inculcated into the
curriculum of schools of pharmacy in Nigeria.

This study was limited by low participation of the
lecturers. This made it impossible to use inferential
statistics since there were up to thirty-one combinations
of models that could be selected for each clinical
pharmacy component of the curriculum, while  only
twenty-one respondents responded. The use of FGDs
with the teachers might have also helped elicit more
information.

In conclusion, there is a need to review the clinical
pharmacy components of the pharmacy curriculum for
increasing contact hours so that students get introduced
early in their professional learning years. There might be
a need for curriculum review if social and radical
methods of teaching are to be adopted. Teachers might
also need to be trained on the use of the more social/
radical models to be effective.

References

Austin, Z., Dolovich, L., Lau, E., Tabak, D., Sellors, C.,
Marini, A. & Kennie, N. (2005). Instructional Design
And Assessment - Teaching and Assessing Primary Care
Skills: The Family Practice Simulator Model. American
Journal of Pharmaceutical Education, 69(4), Article 68.

Austin, Z. & Tabak, D. (1998). Design of a new
professional practice laboratory course using
standardised patients. American Journal of
Pharmaceutical Education, 62,271-279.

Azmi, S. (2010). Teaching pharmacy: need for a change.
International Journal of Pharmacy Teaching & Practice,

1(1), 1-4.

Caliph, S., Sewell, K. & Styles, K. (2013). An
examination of student learning experiences in virtual
sterile clean rooms and factors influencing student
perception of learning effectiveness and environment.
Monash Pharmacy Education Symposium. Pharmacy
Education, 13(1), 108.

Cheng, J.W.M., Alaftis, A., Kirschenbaum, H.I. & Kalis
M.M. (2003). Problem-based Learning versus Traditional
lecturing in Pharmacy Students’ Short-term Examination
Performance. Pharmacy Education, 3(2), 117-12.

de Grave, W.S., Dolamns, D.H.J.M. & van der Vleuten,
C.PM. (2001). Students perceptions about the occurrence
of critical incidents in tutorial groups. Medical Teacher,
23(1), 49-54.

Estus, E.L., Hume, A.L. & Owens, N.J. (2010).
Innovations In Teaching - An Active-Learning Course
Model to Teach Pharmacotherapy in Geriatrics. American
Journal of Pharmaceutical Education, 74(3), Article 38.

Fejzic, J., Barker, M., Hills, R. & Priddle, A. (2013).
Stimulating simulations: learning outcomes and lessons
learnt about simulated learning modules addressing
common pharmacy practice interactions. Monash

Pharmacy Education Symposium. Pharmacy Education,
13(1), 94.

Hepler, C.D. & Strand, L.M. (1990). Opportunities and
responsibilities in Pharmaceutical Care. American
Journal of Hospital Pharmacy, 47, 539-542.

Hendry, G.D., Ryan, G. & Harris J. (2003). Group
problems in problem-based learning. Medical Teacher,
25(6), 609-616.

Jawad, L.R. & Hassan, M.A. (2012). Implementation of a
Clinical Pharmacy Training Program in Iraqi Teaching
Hospitals: Review Article. Iraqi Journal of
Pharmaceutical Sciences, 21(1), 1-5.

Jones, K.M. (2005). The application of problem-based
learning to the teaching of microbiology for pharmacy
students. Pharmacy Education, 5(1), 13-18.

Kassam, R. & Volume-Smith, C.I. (2003). Instructional
Design And Assessment- Focus Group Methodology to
Develop a Community Pharmaceutical Care Clerkship

Program. American Journal of Pharmaceutical
Education, 67(3), Article 88.

Khan, M.U. (2011). A New Paradigm in Clinical
Pharmacy Teaching in Pakistan. American Journal of
Pharmaceutical Education, 75(8), 166.

Malone, D., Ventura S. & White P. (2013). Comparison
between “active learning” and traditional lectures: effects
on student satisfaction and assessment outcomes in a
physiology B.Pharm unit. Monash Pharmacy Education
Symposium. Pharmacy Education, 13(1), 100.

Reape, A., Lips-Nassif, C., Bailey, L., Ashwell, P. &
Brown, D. (2011). The use of human patient simulators

for teaching UK pharmacy students about critical care.
Pharmacy Education, 11(1), 1-7.



Ross, L.A., Crabtree, B.L., Theilman, G.D., Ross, B.S.,
Cleary, J.D. & Byrd H.J. (2007). Instructional Design
And Assessment - Implementation and Refinement of a
Problem-based Learning Model: A Ten-Year Experience.

American Journal of Pharmaceutical Education, T1(1),
Article 17.

Silverthorne, J. (2009). Student perception of group
function in a pharmacy Problem-based Learning Course.
Pharmacy Education, 9(1), 23-28.

Strand, L.M. & Morley, P.C. (1987). A problem-based
student-centred approach to pharmacy education.
American Journal of Pharmaceutical Education, 51(1),
75-79.

Taylor, A. & Taylor, D. (2013). Assessing responding to
symptoms with “expert patients” — a case study. Monash
Pharmacy Education Symposium. Pharmacy Education,
13(1), 106.

Teaching Models. (2013). (online). Available at: http://
www.edtech.vt.edu/edtech/id/models/. Assessed 15t
June, 2013.

Wasif, S.G., Azhar, S.S., Azmi, S. & Yelly, O.S. (2011).
Innovative teaching in Pharmacy education.
International Journal of Psychology and Counselling,
3(7), 117-123.

World Health Organisation. (1994). The Role of the
Pharmacist in the Health Care System. Report of a WHO
Consultative Group New Delhi, India & Report of a
WHO Meeting Tokyo, Japan. 1994. WHO/PHARM/
94.569

Models for teaching clinical pharmacy

47


http://www.edtech.vt.edu/edtech/id/models/
http://www.edtech.vt.edu/edtech/id/models/
http://www.edtech.vt.edu/edtech/id/models/
http://www.edtech.vt.edu/edtech/id/models/
https://www.researchgate.net/publication/316635199

