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Objective. To reflect on selection policies and procedures for programs at pharmacy schools that are
members of an international alliance of universities (Universitas 21).
Methods. A questionnaire on selection policies and procedures was distributed to admissions directors
at participating schools.
Results. Completed questionnaires were received from 7 schools in 6 countries. Although marked
differences were noted in the programs in different countries, there were commonalities in the selection
processes. There was an emphasis on previous academic performance, especially in science subjects.
With one exception, all schools had some form of interview, with several having moved to multiple mini-
interviews in recent years.
Conclusion. The majority of pharmacy schools in this survey relied on traditional selection processes.
While there was increasing use of multiple mini-interviews, the authors suggest that additional new
approaches may be required in light of the changing nature of the profession.
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INTRODUCTION
Worldwide, the profession of pharmacy is changing its

focus from being a product-oriented to a patient-centered
approach.1 Governments and funders increasingly recog-
nize the role of pharmacists as medication/drug experts
being pivotal to successful health care delivery.2 Medica-
tions continue to be the most common intervention offered
to patients and represent a major component of health care
budgets in most countries.3 Furthermore, it is acknowl-
edged that inmany instancesmedications are used less than
optimally, resulting in both poor health outcomes and un-
necessary costs.4 Notwithstanding the important contribu-
tion of other health professionals, pharmacists, with their
unique focus on all aspects of medicines, are ideally placed
to provide medicines optimization in both hospital and
community settings; indeed, this is increasingly recognized
as their societal purpose.5

The drivers of new pharmacist roles include the in-
creasing complexity and costs of pharmacotherapy, the
growing burden of chronic illness, and shortages of
health professionals in many countries. In moving from
the traditional distributive functions of dispensing and
selling medications to more clinical and public health

roles, pharmacists will require new or enhanced skills in
areas such as consultation, diagnosis, physical assess-
ment, clinical decision-making, prescribing, communi-
cation, andmoral reasoning.2,6 In addition, generic skills
and attributes such as leadership and vision are required
so pharmacists can take full advantage of new opportu-
nities in health care delivery. 7,8 These elements are already
addressed to varying degrees in pharmacy education pro-
grams, but there is much variability. Major change is
required to ensure that pharmacy education will produce
graduates with the necessary balance of skills and
knowledge required for future practice.9,10

Thereare several possible explanations for adisconnect
between pharmacy education and future practice, including
the relative lack of clinical, experiential opportunities com-
pared with other health disciplines such as medicine and
nursing. Internationally, many schools have evolved from
a science rather than a medical base and this has resulted in
an emphasis on chemistry and pharmaceutical sciences
within pharmacy curricula, often at the expense of more
clinical or practice-based material. While scientific founda-
tions are important, programs may need to increase their
focus on clinical skills and generic skills such as critical
thinking, leadership and innovation.6, 9-11 There has been
a recent trend for pharmacy schools to be located in, or
closely associated with, faculties (schools) of health
sciences including medicine, dentistry, and nursing. The
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value of interactionwith other health professions students
and of interprofessional education underlines the need for
further emphasis in pharmacy programs on skills such as
communication, leadership, and teamwork.12,13

Svennson and fellow deans of pharmacy schools
suggested that changes in pharmacy education in the
United States may have inadvertently encouraged the
production of “change resisters and followers” rather
than “innovators and leaders,” and that one cause was
the way in which students are selected for admission to
pharmacy programs.14 The main qualification for entry
into the profession differs internationally—a bachelor’s
degree (BPharm) in Australasia, a master’s (MPharm) in
the United Kingdom, and a doctorate (PharmD) in the
United States. Despite these qualification differences,
student selection is still based on academic performance,
particularly in science subjects.

There is considerable evidence that quantitative
measures such as grades in science and mathematics,
prepharmacy grade point averages (GPAs), and scores
in pre-admissions tests such as the Pharmacy College
Admissions Test (PCAT) and the Pharmacy Education
Eligibility Test (PEET), are highly predictive of success
during the pharmacy program, of graduation rates, and of
success in national board examinations.15-20 However, as
argued by Svennson et al, “there appears to be little re-
search on how good these measures are at predicting ap-
plicants’ future leadership potential or the likelihood of
becoming change agents for the profession.”14

Additional selection processes are used by schools,
such as interviews, psychometric tests, candidate profiles,
and self-reflective statements, but these processes vary,
evenwithin the samecountry.21,22 In the caseof interviews,
for example, all schools in the United States must conduct
an interview as a requirement of the Accreditation Council
for Pharmacy Education (ACPE); however, these range
from individual or group interviews to the more recent
multiple-mini interviews (MMIs), which focus on generic
skills and attributes and are perceived to be more objec-
tive.14,23 The suitability, experience, and training of inter-
viewers also varies. Such variations beg the question of
how we can know if we are selecting the ‘right’ students
for the future practice of pharmacy. While achievement in
science subjects will remain a cornerstone of selection,
how do we ensure that students have the right attributes/
skills for future practice (for example, patient-centred,
good communication, moral reasoning, etc.)?14,24,25

The schools of pharmacy involved in the current
study belong to an international network of research-
intensive universities known as Universitas 21 (U21).26

The purpose of U21 is to foster international best prac-
tices in research and education through collaboration.

This network currently has 27 member universities and
the U21 Health Sciences Group includes 10 schools of
pharmacy. These schools interact regularly through tele-
conferences, staff and student exchanges, and an annual
conference. The selection of future students was debated
at the 2012 U21 Pharmacy Discipline Conference held at
the University of Auckland (UoA), New Zealand, and it
was agreed that staff from UoA would lead a study on
current selection policies.

The aim of the current study was to document and
critically evaluate the selection policies and procedures
for the entry-level programs at U21 schools of pharmacy
and to reflect on whether the commonalities and differ-
ences in approach could be used to help inform the devel-
opment of “best practice”models in the future selection of
pharmacy students.

METHODS
Ethics approval to conduct the study was obtained

from the University of Auckland Human Ethics Com-
mittee. A condition of approval was to maintain the
anonymity of participating schools. For this reason uni-
versity and country names are not disclosed here.
An open questionnaire, designed to take about 15 to
20 minutes to complete, was developed with the following
items: nature of entry-level degree; number of students
admitted; number of applicants; categories of appli-
cants; affirmative action or preferential entry schemes;
academic selection criteria; prerequisite subjects; use
of additional tests [eg, Pharmacy College Admissions
Test (PCAT)]; use of interviews; format of interviews;
weightings for selection criteria; nature of postgraduation
training; any other comments.

The questionnaire was sent to the directors of admis-
sions at 9 of the schools (one school is not a currently
active member). Completed questionnaires were returned
electronically to the research team. Because of the rela-
tively small sample size, results are presented as individ-
ual “case-studies,” using a tabular presentation to
highlight both commonalities and differences in selection
policies and procedures.

RESULTS
Of the 9 schools contacted, 7 returned the question-

naire (6 countries represented). As shown in Table 1, only
one school (C) offers the PharmD as the entry-level qual-
ification. However, one other school (B) was planning on
introducing the PharmD in 2015, and another school (D)
reported wanting to move to this model in the future. The
other 4 schools (A,E,F, G) offered a 4-year BPharm or
MPharm followed by a separate 1-year preregistration
(licensing) program (“internship”) leading to licensure,
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although several were exploring a 5-year program that
would integrate the prelicensing training into the degree.
The number of students admitted ranged from 36 (school
D) to 284 (school E), and the number of applicants ranged
from 200 (school C) to 1400 (school E). The programs at
schools A and D were newer than the others, having been
established in 2013 and 2011, respectively.

Categories of applicants and the existence of preferen-
tial entry/affirmative action schemes are shown in Table 2.
Schools for which the majority of applicants had com-
pleted high school (“school-leavers”) are in those countries
with a separate prelicensing year following the pharmacy
degree, while those with such training embedded in the
degree select from applicants with prior tertiary study.
The majority of schools had some sort of preferential
entry/affirmative action scheme, with the exception of
school C. These schemes tended to focus on indigenous

students, rural students, and those from lower socio-economic
groups. In some instances (eg, school F), these schemes in-
volved quite a high proportion of applicants.

The general academic criteria and specified/prerequisite
subjects for admittance to the programs are shown in
Table 3. Although academic criteria initially appeared
diverse because of the different frameworks, there
were some commonalities. All schools sought appli-
cants with average or above average academic grades,
whether at school-leaver or tertiary level, particularly in
science subjects. The only specified subject in all caseswas
chemistry and a mix of mathematics/biology/physics was
required by most. English was an important criterion in
most cases, although the particular requirements varied
from country to country.

Additional criteria are shown in Table 4. All but one
school (E) used interviews as part of the selection process.

Table 1. Degree Type, Number of Applicants, and Students Admitted Per Year

School
Entry-level

Degree Program
Preregistration

Training*

Students
Admitted
per annum.

Applicants
per annum.
(approx.)

Additional
Comments

A 4-year MPharm Separate 1-year
pre-registration
program

70 800 New program: commenced
2013

B 4-year BSc (pharmacy)
preceded by 1 year of
general university
study**

Embedded in degree:
meets licensing
requirements

224 500-600 Aim to move to 4-year
PharmD in 2015 preceded
by 2 years of general
university study

C 4-year PharmD preceded
by 2 years of general
university study**

Embedded in degree:
meets licensing
requirements

100 200

D 4-year BPharm preceded
by 2 years of general
university study**

Embedded in degree:
meets licensing
requirements

36 300 Relatively new program
(2011). Would like to move
to 4-year PharmD preceded
by 2 years of general
university study

E 4-year BPharm Separate 1-year
pre-registration
program

284 (42 are
international)

1400

F 4-year BPharm Separate 1-year
pre-registration
program

100 700-800 Would like to move to a
5-year integrated program

G 4-year MPharm Separate 1-year
pre-registration
program

170 (190
admitted to
212 year
‘twinning’
program)

1350 Introducing a 5-year
integrated MPharm
(incorporating
pre-registration training)
for a small number of
students in 2013

*In some countries, students graduate with a bachelor’s or master’s in pharmacy, and this is followed by a separate year of preregistration
(licensing) training, usually at a single hospital or community site, before they take the registration assessment. In other countries, experiential
learning is embedded in the degree and registration (licensure) assessments take place shortly after registration
**Students generally undertake bachelor’s degree studies including specified or prerequisite courses in sciences, English, etc. In many cases,
students will have completed a degree before applying for pharmacy
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Two schools (B, G) introduced MMIs to replace the tra-
ditional interview, and another school (F) will introduce
MMIs in the next admissions round. Three schools use an
additional psychometric test (schools B, C, D), although
one school (B) is intending to drop this in the near future.
In 2 cases (schools A, B), a personal profile/statement was
also considered. In most cases, the final determination of
an offer was based on a combination of the academic rank
and interview performance, although the weightings var-
ied from school to school.

DISCUSSION
The aim of our study was to analyze commonalities

and differences in selection of pharmacy students among
a small group of schools belonging to an international
alliance and to determine if these factors could be used
to help inform the development of best-practice models
for the student selection process. We found that policies
and procedures differed widely according to the individ-
ual context. For example, the number of students admitted
per annumvaried from36 to 284. Therewas a notablemix
of entry-level qualifications (BPharm, BSc in Pharmacy,
MPharm, PharmD) and pathways to registration accord-
ing to the country. Four schools had a prelicensing year
after graduation—thismay change in the future as schools

move to programs that integrate prelicensing experience,
which some schools indicated an interest in.

In line with the different models, there was a mix of
entrants, ranging fromapproximately 90%school-leavers
(school E) to 100% tertiary transfers (school C). It is
beyond the scope of this paper to speculate whether
one system is better than another, but we assume that
programs with entry after some university study would
have more mature students who are more certain about
their career choice.

Despite the obvious differences, there were com-
monalities in the approach to selection. Of course, all
schools sought candidates with good high school or ter-
tiary academic performance. Science subjects were high-
lighted as prerequisites in all cases, with chemistry being
stipulated by all and a mix of mathematics/biology/
physics by most.16-18 English was also an important pre-
requisite for all, although the level of evidence required
varied, with several schools stipulating grades from high
school year 11, or via standardized tests of English as a
second language such as the International English Lan-
guage Testing System (IELTS). While adequate prepa-
ration in science subjects is important for prospective
pharmacy students, and they need to be mathematically
and scientifically literate, the heavy emphasis on science

Table 2. Categories of Applicants and Preferential Entry/Affirmative Action Schemes

School Categories of Applicants Preferential Entry/Affirmative Action

A Approx: 90% school-leavers** 5% graduates 5% other
postschool qualifications

University involved in “widening participation
initiatives” focusing on students from under-
represented backgrounds, predominantly those from
lower socio-economic groups

B Transfer students and graduates mostly from this
university (must have completed a minimum of 1 year
of general university study)

Informal preferential scheme for First Nations*
applicants

C Incoming students mostly from this university (90%)
(must have completed a minimum of 2 years of general
university study)

No preferential entry schemes

D Transfer students and graduates: about 30% from this
university and about 70% from other universities
nationwide (must have completed a minimum of
2 years of general university study)

Special-entry schemes for: International students:
2 places Students from low-income families: 2 places
Rural students: 2 places

E Approx: 64% school-leavers** 36% graduates and
transfer students

University has schemes for financial hardship cases and
for First Nations* applicants

F Approx: 60% school-leavers** 30% internal transfers
10% graduates and external transfers

‘First Nations* admissions scheme: up to 15 places Rural
and regional admissions scheme: up to 10 places

G Approx: 90% school-leavers** 10% graduates and
internal transfers

University involved in “widening participation
initiatives” focusing on students from under-
represented backgrounds, predominantly those from
lower socio-economic groups

*The term “First Nations” is used generically to denote indigenous peoples
**In some countries, students can apply for entry directly from high school (secondary school) based on their high school academic grades
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achievement may no longer be appropriate as the profes-
sionmoves to amore clinical future. If this future requires
a greater understanding of human behavior and enhanced
communication and interpersonal skills, a greater empha-
sis on the humanities and social sciences at the selection
stage may provide an alternative foundation.

Most schools required a personal profile/statement.
This was used as a determination to offer an interview, as
a prompt for interviewers, or as part of the overall
weighting for selection. In the authors’ experience, the
utility of personal statements is fairly limited and their
main use is to get a sense of the applicant before inter-
view, and provide some useful prompts for interview
questions. Three schools used some form of additional
psychometric screening (PCAT, PEET), although one
school was planning to drop the PCAT following its intro-
duction of MMIs. As with personal statements, these tests
were used either to determine the offer of an interview or
formed part of the overall weighting. Mini-interviews are
designed to explore applicants’ problem-solving ability,
creativity, and social awareness, and therefore raise the
question ofwhether additional testing is redundant ifMMIs
are used.14,24

Six of the schools used some form of interview;
mostly a traditional interview of an individual applicant

with one or two interviewers. Only 1 school did not con-
duct interviews and relied entirely on academic ranking of
applicants. In most cases, the interview (or MMI) was
heavily weighted or was themain determinant of an offer.
In all cases where an interview was used (both traditional
andMMIs), the emphasis was on personal qualities of the
applicant rather than academic ability. Two schools used
MMIs, and a third school is moving to MMIs in the next
admissions round.

In contrast to the traditional one-on-one interview,
during which a number of topics are covered by the same
interviewer, the MMI approach uses a series of stations
that examine different facets of the applicant’s personal
qualities. Typically, 8 to 10 stations are used, each with
a different scenario concentrating on a particular attribute
(e.g, social awareness, critical thinking, ethical reason-
ing). Students spend 5 or 6 minutes at each station and
each scenario is individually scored by the interviewer(s)
for that station. The scores from individual stations are
aggregated to give an overall score for each applicant.
Mini-interviews originated at McMaster University
Medical School in the early 2000s, and there is now
considerable international experience with their use
and substantial evidence of their validity and utility.23,27

Well established as a selection tool for medicine, MMIs

Table 3. General Academic Criteria and Specified/Prerequisite Subjects for Admittance to Pharmacy Programsa

School Academic Criteria Specified or Prerequisite Subjects

A High school year 13: 3 advanced-level subjects at
grades AAA/AAB or above

High school year 11: Mathematics (A grade) and
English (B grade)

High school year 13: Chemistry (A grade) 1 One of
Biology/Physics/Mathematics (A grade)

B Postsecondary minimum GPA 2.5 (out of 4 subjects) University first year: Chemistry, Physics, Biology,
Calculus, English

C Cumulative postsecondary GPA and Mathematics/
sciences GPA

University first and second years: General Chemistry,
Organic Chemistry, Biochemistry, General
Biology, Physics, Calculus, Anatomy,
Microbiology, Physiology (credits specified)

D University and high school GPAs University first and second years: Mathematics1 2 of
Chemistry, Biology, Physics (credits specified)

E Sound achievement or higher over 4 semesters at high
school year 12 or equivalent

English, Mathematics B, Chemistry

F 80 credits over 5 subjects (High school year 13) 18 credits in each of Chemistry and Biology (high
school year 13) and 14 credits in each of
Mathematics and English (high school year 12)

Minimum GPA of 6 (out of 9) for tertiary applicants University 1st year: General Chemistry, Biology of
Cells, Biology of Organs, Population Health

G High school year 13: 3 advanced level subjects at
grades AAB or above

High school year 11: Mathematics (A grade) and
English (C grade)

High school year 13: Chemistry 1 one of Biology/
Physics/Mathematics (no specified grades)

aThese are the general criteria: there are minor variations for preferential entry schemes and individual circumstances (eg, pharmacy technicians)
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Table 4. Use of Personal Statements, Additional Testing, Interviews, and Overall Determinants of Offer

School
Personal Statement/

References Additional Testing Interview
Overall Determinants

of Offer

A Personal statement and
references

No additional testing Use traditional interview
with 2 academic staff
Rated poor/fair/good/
excellent All who meet
academic criteria get
interview

Academic grades 1
personal statement 1
referee’s report
determine interview;
interview determines
offer; minimum
interview score required

B Personal statement Pharmacy College
Admissions Test
(PCAT) (will drop in
future)

Use Multiple Mini
Interviews (MMIs):
9 stations (with 1
interviewer) Stations are
7 minutes in length with
2 minutes to read and
consider the questions
and 5 minutes to answer
them. GPA 1 PCAT
currently determine
offer of interview. Top
360 interviewed

Final selection based on
ranking of MMI scores
and supplemental
(personal statement)
scores; weighting can
vary year to year

C Personal statement and
references

Pharmacy College
Admissions Test
(PCAT)

45 minute interviews in
groups of 3 by a panel of
3 including a senior
student Structured
questions – scored 1 to
3 including comments
Approx. 150
interviewed

Mathematics/sciences
GPA 1 PCAT main
determinant of
interview offer and of
final offer

D Personal statement and
references

Pharmacy Education
Eligibility Test (PEET)

Each student has 4
separate interviews on
creativity, suitability,
personality and English
comprehension. 2
interviewers.

Academic criteria
determine who gets
interview; final
weighting: academic
criteria 60% 1
interview 40%

Use a 5-interval scale from
A to E. All eligible
applicants interviewed

E Neither No additional testing Don’t use interviews Academic rank based on
academic criteria
determinant of offer

F Personal statement No additional testing Interview on personal
qualities with 2
interviewers Approx
250 interviewed (all
meet academic criteria)
Maximum interview
score 50 Moving to 2nd-
year entry and use of
MMIs for 2014-2015
cycle

Weighting of academic
rank (50%) 1 interview
score (50%) determines
offer

(Continued)
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are being increasingly used by schools of pharmacy,28

MMIs benefit the selection process by helping determine
personal qualities and attributes required for future prac-
tice and by providing a greater degree of objectivity
through use of standardized scenarios, scoring systems,
and interviewers.21-23

Another discovery was the use of preferential entry
programs, with 6 of the 7 schools recruiting “first-nation,”
rural, or disadvantaged students. It would be inappropri-
ate to have a “one size fits all” approach to this issue as
contexts vary so widely. In fact, a number of countries
have statutory obligations to recruit indigenous popula-
tions, and the preferential entry program for the schools in
this study reflected the particular circumstances of the
countries in which they were based.

It would be virtually impossible to have a common
selection process because of the widely different contexts
in which schools of pharmacy operate. It should, however,
be possible to develop key principles for selecting future
practitionerswhowill beworking inmore patient-centered
roles. The pharmacy program is demanding and prior aca-
demic achievement, as reflected in high school grades or
pre-entry GPAs, will rightly remain an important admis-
sion determinant. However, whether it should be the sole
determinant, as is the case in one of the schools in this
study, is debatable. Another consideration is whether em-
phasis on achievement in science subjects should be broad-
ened to include high achievement in humanities and other
subjects. This would allow for a more diverse pool of ap-
plicants. In our limited experience of selecting high-
achieving applicants without the full range of stipulated
prerequisites for our program (for example, biology), such
candidates have performed well in their studies.

If qualities such as empathy, communication, profes-
sionalism, andmoral reasoning are important attributes for
future practitioners, how would these be assessed objec-
tively at the selection stage?Mini-interviews could replace
the traditional interview, but students’ prior experiences
in health care and community settings, or in student
organizations, are also useful indicators of future leader-
ship or innovation potential.24,25 It is important to design
selection processes that consider these nontraditional
factors.

Themain limitation of the current studywas the small
sample size of 7 universities across 6 countries, which
limits the findings and generalizability. Only 9 universities
in the U21 group have pharmacy program, and of these 9,
only7 responded. Inaddition,U21membersareaparticular
type of university, which further limits the wider applica-
tion of the findings. The authors acknowledge these limi-
tations but would argue that the point of the study was to
use the findings from this small, selected group, to stimu-
late further discussion and debate on the best ways to select
the pharmacy students of the future.

CONCLUSION
In this study of pharmacy student selection policies

and procedures at 7 schools in 6 countries, we found
marked differences and similarities in approach. Differ-
ences were primarily contextual, reflecting the varying
nature of the entry-level programs in different countries.
Similarities were found in the high level of academic
achievement required pre-entry and in emphasis on
achievement in science subjects as the main determinant.
While most of the schools used some form of interview,
the majority used a traditional individual interview,

Table 4. (Continued )

School
Personal Statement/

References Additional Testing Interview
Overall Determinants

of Offer

G Personal statement No additional testing MMI format implemented
for 2013-2014 cycle,
with prescreening of
applications to
determine invite to
interview. Candidates
are evaluated in
7 stations (personal
qualities, ethics, values,
knowledge,
communication skills,
and calculations)
alongside a group
exercise. Approx. 750
interviewed

MMI performance is main
determinant of offer
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although a few schools had begun using MMIs. Use of
pre-admission tests, personal statements, and other evi-
dence for admission also varied. Most schools operated
some form of preferential entry scheme determined by the
context in which the school operated. Because of contex-
tual diversity, a best-practice model for pharmacy student
selection is unlikely. However, all schools should reflect
on their selection policies and procedures in light of the
changes in practice and the needs of future practitioners.

ACKNOWLEDGMENTS
The authors acknowledge the assistance of Caroline

Voisine, executive officer, U21 Health Sciences Group,
for assistance with distribution of the questionnaires, and
the admissions directors at the participating schools.

REFERENCES
1. Smith J, Picton C, Dayan M. Now or never: shaping pharmacy for
the future. The report on the Commission on future models of care
delivered through pharmacy. Royal Pharmaceutical Society of Great
Britain, London, UK. 2013. http://www.rpharms.com/promoting-
pharmacy-pdfs/moc-report-full.pdf. Accessed 18 October 2015.
2. Department of Health. Pharmacy in England: building on strengths –
delivering the future. https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/228858/7341.pdf 18 October 2015.
3. OECD. Pharmaceutical expenditure, in OECD, Health at
a Glance: Europe 2012. OECD Publishing, 2012. (doi: 10.1787/
9789264183896-55-en). Accessed August 12, 2014.
4. Sarkar U, Lopez A, Maselli JH, Gonzales R. Adverse drug
events in U.S. adult ambulatory medical care. Health Serv Res.
2011; 46(5):1517-1533.
5. Spinewine A, Fialova D, Byrne S. The role of the pharmacist
in optimizing pharmacotherapy in older people. Drugs Aging.
2012;29(6):495-510.
6. DiPiro JT. Preparing our students for the many opportunities in
pharmacy. Am J Pharm Educ. 2011;75(9):Article 170.
7. Toklu HZ, Hussain A. The changing face of pharmacy practice
and the need for a new model of pharmacy education. Journal of
Young Pharmacists. 2013;5(2):38-40.
8. Sorensen TD, Traynor AP, Janke KK. A pharmacy course on
leadership and leading change. Am J Pharm Educ. 2009;73(2):23.
9. Langley CA, Aheer S. Do pharmacy graduates possess the
necessary professional skills? Pharm Educ. 2010;10(2):114-118.
10. Willis SC, Shann P, Hassell K. Who will be tomorrow’s
pharmacists and why did they study pharmacy? Pharm J.
2006;277:107-108
11. Keshishian F, Brenton BP. Pharmacy students’ perceptions of
their curriculum and profession: implications for pharmacy
education. Pharm Educ. 2011;11(1):194-200.

12. Jesson JK, Langley CA, Wilson KA, Hatfield K. Science or
practice? UK undergraduate experiences and attitudes to the MPharm
degree. Pharm World Sci. 2006;28(5):278-283.
13. Migliore MM, Costantino RC, Campagna NA, Albers DS.
Educational and career goals of pharmacy students on graduation. Am
J Pharm Educ. 2013;77(9):Article 187.
14. Svennson CK, Ascione FJ, Bauman JL, et al. Are we producing
innovators and leaders or change resisters and followers? Am J Pharm
Educ. 2012;76(7):Article 124.
15. Houglum JE, Aparasu RR, Delfinis TM. Predictors of academic
success and failure in a pharmacy professional program. Am J Pharm
Educ. 2005;69(3):Article 43.
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