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Objective. To assess prepharmacy students’ perceptions of the professional role of pharmacists prior to
enrollment in pharmacy school, and the association between perceptions and student demographics.
Methods. A 58-question survey instrument regarding pharmacists’ roles, work experiences, and de-
mographics was developed and administered to students (N 5 127) enrolled in an organic chemistry
laboratory experience at Purdue University.
Results. Theory of planned behavior subscales (attitude, subjective norm, perceived behavioral con-
trol) were influenced by students’ grade point average, gender, and application to pharmacy school,
while unpaid work experience affected professional commitment. Students evaluated work experience
related to their pharmacy studies more positively than non-pharmacy-related areas in the theory of
planned behavior subscales.
Conclusions. Evaluating students’ perceptions may be beneficial in helping pharmacy educators de-
sign their curricula, as well as allowing admissions committees to select the most qualified students to
promote the development of positive perceptions toward the professional role of pharmacists. Grade
point average (GPA) and application to pharmacy school were associated with significant differences
for the theory of planned behavior and professional commitment subscales.
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INTRODUCTION
Admission to pharmacy school has become a compet-

itive process, with GPA being one of the many factors
assessed.1-4 With the increasing number of applications
to colleges and schools of pharmacy, admissions commit-
tees are challenged to determine each student’s qualifica-
tions, including previous work experience, extracurricular
activities, and interviews, all of which are incorporated into
the final evaluation to determine student admission offers.

Accreditation Standards set by the Accreditation Coun-
cil for Pharmacy Education (ACPE) reflect the importance
of training pharmacy students to provide patient-centered
care.5 The patient-centered care model (pharmaceutical
care model) focuses primarily on the patient in health care
provision to improve quality of life.6 In a patient-centered
model, patients become active participants in their own
care, and receive services designed to address their individ-
ual needs and preferences, in addition to advice and counsel
from health professionals. In response to the standards,

the focus of the pharmacy curriculum has shifted from
medication dispensing tasks toward patient-centered
care.5,7 Therefore, as part of the admissions criteria, phar-
macy schools should consider whether candidates’ attitudes
and behavioral traits reflect the ability to provide patient-
centered care.6,9

Because admissions committees want to select students
who will provide patient-centered care as future profes-
sionals, an assessment of attitudes and intention to perform
patient-centered services is needed. At many colleges and
schools of pharmacy, the admissions committees often rec-
ommend that students acquire experience in a pharmacy
setting prior to applying to the doctor of pharmacy (PharmD)
program. As a result, many students have experience in a
hospital or community pharmacy setting before entering
pharmacy school.8,10 Work experience is a factor influenc-
ing student attitudes toward pharmaceutical care, career as-
pirations, and application to pharmacy school.8,10-15 In a
study by Siracuse and colleagues, work experience was pos-
itively associated with career aspirations of becoming a
patient care pharmacist.13 In a study by Duncan-Hewitt,
students’ commitment to the pharmacy profession and will-
ingness to accept more responsibility were related to the de-
sire to provide patient-centered care.16 These results suggest
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admissions committees may need to consider factors be-
yond traditional admissions criteria (eg, GPA) in selecting
those students most likely to provide patient-centered
care. If pharmacy admissions committees want to select
individuals with a patient-centered focus, information re-
garding student attitudes and traits associated with the
patient-centered model is needed.

The theory of planned behavior was used as the
theoretical framework for this study. In this theory, the
relationship between attitudes, subjective norm, and per-
ceived behavioral control is described as the underlying
foundational belief about the intention to perform specific
behaviors.17 In this study, patient-centered care was the
specific foundational behavior. The theory of planned be-
havior uses 3 independent determinants of intention: (1)
attitude, which is the favorable/unfavorable evaluation of
the behavior; (2) subjective norm, which is the perceived
social pressure to perform/not perform a behavior; and (3)
perceived behavioral control, which is an individual’s per-
ception of the ease or difficulty of performing a behavior.
Essentially, the theory of planned behavior suggests that
behavior is a function of beliefs relevant to the behavior.17

Attitudes toward the professional role of providing patient-
centered care, subjective norm with respect to the perceived
social pressure placed on performing the professional role,
and perceived control over the professional role should pre-
dict behavioral intentions with a high degree of accuracy.17

Professional commitment was used as a construct in
addition to the theory of planned behavior. Pharmacy is
a profession requiring practitioners to commit themselves
to acquiring and maintaining knowledge and skills to pro-
vide pharmaceutical care.18 Pharmaceutical care requires
students to be committed to the profession, and career
commitment is an important factor in the stability of the
pharmacy profession.8,16 The professional commitment
construct was used to evaluate the students’ commitment
to the profession.

The conceptual framework in this study focused on the
prepharmacy students’ perceptions of the professional role
of pharmacists and the factors that may influence these per-
ceptions. The theory of planned behavior (attitude, subjective
norm, and perceived behavioral control) and professional
commitment were the foundation of the framework to allow
assessment of perceptions of the professional role of phar-
macists to provide patient-centered care, a main focus of the
pharmacy curriculum.5 Attitude, subjective norm, and per-
ceived behavioral control of the professional role, as well as
professional commitment, can alter a student’s intention to
provide pharmaceutical care. Past experiences, such as work
experience, and demographics may alter perceptions of be-
havioral control, which can have a direct effect on perform-
ing pharmaceutical care. At the time of this writing, there

was a lack of published studies assessing prepharmacy stu-
dents’ perceptions of the professional role of pharmacists.

The first objective of this study was to assess prephar-
macy students’ perceptions of the professional role of phar-
macists prior to enrollment in pharmacy school. The second
objective was to determine the association between pre-
pharmacy students’ perceptions of the professional role
of pharmacists based on student demographics and work
experiences.

METHODS
The PharmD program at Purdue University includes

2 years in the prepharmacy curriculum and 4 years in the
professional program. In January 2009, a 58-item survey
instrument was distributed to second-year preprofessional
students enrolled in the prepharmacy curriculum at Purdue
University during a weekly scheduled organic chemistry
laboratory. This laboratory is a requirement of the prephar-
macy curriculum, with all second-year preprofessional stu-
dents enrolled. The survey instrument was available for
voluntary completion by 195 students in 11 laboratory sec-
tions. The survey instrument consisted of 4 sections includ-
ing: past behavior/work experience; measures of the theory
of planned behavior (attitude, subjective norm, and per-
ceived behavioral control); professional commitment; and
student demographics.

The survey instrument was constructed using a survey
development guide specific to the use of the theory of
planned behavior, as well as survey instruments previously
used in related, published studies.15,19-21 The first section
of the survey instrument consisted of 12 questions pertain-
ing to work experience. Items were modified from ques-
tions used in a previous study measuring pharmacy student
professional commitment in relation to work experience.15

Survey questions included whether the student received
a wage, average weekly hours spent working, length and
state of employment, relationship to pharmacy studies,
and type of pharmacy setting (if applicable).

The second section consisted of 27 questions pertain-
ing to students’ attitudes (15 questions), subjective norm (5
questions), and perceived behavioral control (7 questions)
regarding the professional role of pharmacists. The items
were obtained from literature on the foundational elements
of pharmaceutical care and selected to represent patient-
centered activities pharmacists would perform in a variety
of professional settings.6,22 The questions were framed us-
ing specific verbs to illustrate the main constructs of the
theory of planned behavior as recommended by Ajzen.19

The specific verbs for attitude included ‘‘will’’ or ‘‘have’’
(example: ‘‘Will interview patients’’). Subjective norm
questions included the phrase ‘‘will be expected to’’ (exam-
ple: ‘‘Will be expected to dispense medication’’). Perceived
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behavioral control questions included ‘‘can’’ as a specific
verb (example: ‘‘Can identify problems a patient is having
with medications’’). In most methodological applica-
tions of the theory of planned behavior, responses are
assessed using a 7-point Likert scale (3 5 strongly agree,
2 5 agree, 1 5 somewhat agree, 0 5 neutral, -1 5 some-
what disagree, -2 5 disagree, and -3 5 strongly disagree).19

The third section of thesurvey instrument includedques-
tions designed to measure students’ levels of professional
commitment. These questions were based on Blau’s career
commitment scale and were included in a previous survey
regarding a professional commitment model.15,23,24 Re-
sponses were rated using the modified 7-point Likert scale.
The fourth and final section of the survey instrument con-
tained 9 questions related to student demographics, and in-
cluded gender, ethnicity, age, GPA, marital status, financial
aid/scholarships, pharmacist as a family member, and appli-
cation to pharmacy school. The survey instrument was re-
viewed by advisory committee members, graduate students,
and faculty members, who offered recommendations for
revisions. After survey revisions were completed, the study
protocol and instrument were forwarded to and approved by
the Purdue University Institutional Review Board.

All data were analyzed using SPSS version 16.0 (SPSS
Inc, Chicago, IL). An a priori level of statistical signifi-
cance was set at 0.05. Descriptive statistics were calculated
for past behavior/work experience and student demo-
graphics, as well as for all theory of planned behavior
and professional commitment items. The Shapiro-Wilk
test was used to determine whether the data were normally
distributed. Pearson correlation coefficients were calcu-
lated to examine the relationship between student scores
for perceptions on (1) the theory of planned behavior con-
structs (attitude, subjective norm, and perceived behavioral
control), and (2) the professional commitment construct.

Cronbach’s alphas were calculated to determine reli-
ability of the extracted subscales and the theory of planned
behavior instrument. Nunnally proposed that a Cronbach’s
alpha of 0.7 is considered acceptable.25 Item subscale cor-
relations were calculated to examine the correlation of each
item with the rest of the items included in the subscale. The
overall coefficient alpha for the instrument was 0.91. The
coefficient alpha for the attitude was 0.84, subjective norm
was 0.70, perceived behavioral control was 0.70, and pro-
fessional commitment subscales was 0.83. All coefficient
alphas were . 0.7, and hence demonstrated good reliabil-
ity. Item subscale correlations . 0.3 indicated that suffi-
cient correlations existed among individual items and
among the subscales in which they were included. Four
items had item subscale correlations , 0.3 (‘‘Will listen
to patients,’’ ‘‘Can discuss information on over-the-counter
products,’’ ‘‘I am disappointed I began my pharmacy

studies,’’ and ‘‘Compared to a year ago, I am more con-
vinced now that my career in pharmacy will be financially
satisfying’’). These items were included in the instrument
to examine the construct in the prepharmacy student sam-
ple because the items were reliable and valid for the study
of career commitment of pharmacy students.23,24,26

Questions from each subscale were combined to pro-
vide a composite total. One-way analysis of variance
(ANOVA) was used for comparisons among each of the
theory of planned behavior components (attitude, subjective
norm, and perceived behavioral control) and professional
commitment subscales. Tukey’s multiple comparisons were
used to evaluate between-group differences. Higher scores
signify a more positive attitude toward the behavior, more
control over the behavior, more favorable perceived atti-
tude of others toward the behavior, and therefore a stronger
intention to perform the behavior. To determine the factors
affecting student perceptions of pharmacists’ professional
role, student demographics were compared and exam-
ined using ANOVA to determine their effects on student
perceptions.

RESULTS
Of the 195 prepharmacy students enrolled in the or-

ganic chemistry laboratory, 127 responses were collected
for a 65.1% response rate. Some survey items were not
completed by all students; therefore, not all statistical tests
included 127 students (ie, the total number of respondents)
in the analysis.

Of the 127 respondents, 66.9% were female, 85.1%
were 19 - 20 years of age, 60.6% received financial aid/
scholarships amounting to # 25%, and 74% were Cauca-
sian (Table 1). Twenty-seven students (21.3%) had a parent
or family member who was a pharmacist. Approximately
93% of the students had applied to the Purdue University
College of Pharmacy, and 12 students had applied to a dif-
ferent PharmD program for 2009 admission.

One hundred twenty-three students completed the
work experience section. For work experience, 92.7%
had been employed since June 2008 and received a wage
or salary (Table 2). Seventy-nine students felt their em-
ployment was closely related to their pharmacy studies,
and 74.4% of these students were employed in a commu-
nity/retail pharmacy. Approximately 66% of respondents
had been working since June 2008 and had not received
a wage or salary. Thirty students felt their employment was
closely related to their pharmacy studies, and 43.9% of
these students were employed in a hospital setting.

Students’ Perceptions of Professional Role. The
study evaluated prepharmacy students’ perceptions of
the professional role of pharmacists prior to the students’
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enrollment in pharmacy school. Using the theory of planned
behavior and professional commitment sections of the sur-
vey instrument, the students were asked to indicate their
level of agreement or disagreement (modified 7-point Likert
scale labeled: 3 5 strongly agree, 2 5 agree, 1 5 somewhat
agree, 0 5 neutral, -1 5 somewhat disagree, -2 5 disagree,
and -3 5 strongly disagree) for each of the 37 questions
posed. For the theory of planned behavior questions, the

highest mean score was, ‘‘Will listen to patients’’ (2.8 6

0.7), and the lowest mean score was, ‘‘Will receive com-
pensation for activities related to patient care’’ (1.1 6 1.5).

Table 1. Demographics of Students (N 5 127) Surveyed at
Purdue University College of Pharmacy

Demographic Variable No. (%)

Gender

Male 42 (33.1)
Female 85 (66.9)

Ethnicity

African American 4 (3.1)
Asian/Pacific Islander 20 (15.7)
Caucasian 94 (74.0)
Hispanic 5 (3.9)
Other 4 (3.1)

Marital Status

Single 127 (100)
Married 0
Divorced/Separated 0

Grade point average on a 4.0 scale

3.75 – 4.00 50 (39.4)
3.50 – 3.74 30 (23.6)
3.25 – 3.49 29 (22.9)
3.00 – 3.24 12 (9.4)
2.75 and below 5 (3.9)

Age, years

18 2 (1.6)
19 43 (33.9)
20 65 (51.2)
21 and older 12 (9.5)

Parent or family member a pharmacist

Yes 27 (21.3)
No 100 (78.7)

Financial Aid/Scholarships

25% or less 77 (60.6)
26% to 50% 17 (13.4)
51% to 75% 6 (4.7)
76% to 99% 13 (10.2)
100% 14 (11.0)

Applied to school of pharmacy at Purdue
University

Yes 118 (92.9)
No 9 (7.1)

Applied to another college or
school of pharmacy

Yes 12 (9.4)
No 115 (90.6)

Table 2. Students’ Past Work Experience Statistics of Students
Surveyed (N 5 123)

Work Experience Variable No. (%)

Employed with wage
Yes 114 (92.7)
No 9 (7.3)

Average weekly hours
1 - 5 hours 6 (5.3)
6 - 20 hours 35 (30.7)
21 - 40 hours 70 (61.4)
More than 40 hours 3 (2.6)

Length of employment
Less than 1 month 2 (1.8)
1 - 9 months 72 (63.2)
More than 10 months 40 (35.1)

State of employment
Indiana 94 (82.5)
Other 20 (17.5)

Extent employment related to pharmacy
studies

Closely or somewhat related 86 (75.4)
Not at all related 28 (24.6)

Job setting if closely or somewhat related to
pharmacy studies

Community/retail 64 (74.4)
Hospital 11 (12.8)
Other 11 (12.8)

Employed without wage

Yes 81 (65.9)
No 42 (34.1)

Average weekly hours

1 - 5 hours 53 (65.4)
6 - 20 hours 23 (28.4)
21 - 40 hours 4 (4.9)
More than 40 hours 1 (1.2)

Length of employment

Less than 1 month 6 (7.4)
1 - 9 months 53 (65.5)
More than 10 months 22 (27.2)

State of employment

Indiana 73 (90.1)
Other 8 (9.9)

Extent employment related to pharmacy studies

Closely or somewhat related 40 (49.3)
Not at all related 41 (50.6)

Job setting if closely or somewhat related to
pharmacy studies

Community/retail 10 (24.4)
Hospital 18 (43.9)
Other 13 (31.7)
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The average scores on the majority of questions were be-
tween 2 and 3 (agree to strongly agree). In the professional
commitment section, the question, ‘‘It is important for me
to graduate from pharmacy school’’ received the highest
mean score (2.8 6 0.8), while ‘‘I am disappointed I began
my pharmacy studies’’ received the lowest mean score
(-2.2 6 1.3). The average scores on the majority of ques-
tions were between 2 and 3 (agree to strongly agree). A list
of items is included in Tables 3 and 4.

Work Experience and Subscale Comparisons.
The study determined the association between prephar-
macy students’ perceptions of the professional role of phar-
macists and student demographics. In the prepharmacy
student instrument, the students were asked 9 types of
demographic information and 12 questions regarding past
work experience, including information on paid and non-
paid positions of employment. Subscale summated scores

for the theory of planned behavior and professional com-
mitment were combined to facilitate statistical analysis
(Table 5). By combining the scores, the analysis provided
an estimate of prepharmacy students’ overall perceptions
of the professional role of pharmacists. One-way ANOVA
was performed to determine whether students’ work expe-
rience influenced their responses to the theory of planned
behavior subscales and professional commitment subscale.
There were significant differences in the attitude subscale
( p 5 0.01), the subjective norm subscale ( p 5 0.008), and
the perceived behavioral control subscale ( p 5 0.006),
based on whether their paid employment was related to
their pharmacy studies. Students who had paid employ-
ment relating to their pharmacy studies had a more positive
attitude, subjective norm, and perceived behavioral control
scores than those who did not have work experience related
to their pharmacy studies.

Table 3. Prepharmacy Students’ Responses to Theory of Planned Behavior Survey Items (N 5 126)a

Item Mean (SD)

Attitude

Will be able to identify expected outcomes of drug therapy 2.7 (0.6)
Will provide monitoring for drug therapy such as patient adherence, correct medication, and adverse reactions 2.5 (0.8)
Will know as much about medications as a physician 2.5 (1.0)
Will know more about medications than a physician 2.5 (0.9)
Will interview patients 1.8 (1.1)
Will have access to patient records 1.9 (1.4)
Will be able make dose adjustments 1.3 (1.7)
Will be able to provide complete drug therapy information 2.3 (0.9)
Will receive compensation for activities related to patient care 1.1 (1.5)
Will listen to patients 2.8 (0.5)
Will be an essential component of the healthcare team 2.8 (0.7)
Will provide patient counseling 2.7 (0.6)
Will believe patient education is beneficial 2.7 (0.7)
Have the responsibility, not just that of the physician, to make sure the patient is receiving the best
drug therapy

2.5 (0.9)

Have an important role in identifying problems patients are having with their drug therapy 2.5 (0.8)
Subjective Norm

Will be expected to dispense medication 2.6 (0.7)
Will be expected to counsel patients 2.7 (0.5)
Will be expected to communicate with other members of the healthcare team (eg, physician or nurse) 2.6 (0.9)
Will be expected to communicate with patients with special needs (eg, low literacy, hearing impairment) 2.7 (0.6)
Will be expected to identify problems patients are having with their drug therapy 2.3 (0.9)

Perceived Behavioral Control

Can identify problems a patient is having with medications 2.5 (0.6)
Can select parameters of patient care to monitor (eg, blood pressure, blood glucose) 2.1 (1.0)
Can discuss patient concerns with physician 2.4 (0.8)
Can obtain accurate information on all medications currently taken by patient 2.3 (1.1)
Can discuss information on over-the-counter products 2.7 (0.6)
Can identify drug problems of patients not detected by the physician 2.1 (0.9)
Can assess a patient’s response to therapy as a standard of practice 2.2 (0.9)

a Items rated on a 7-point Likert scale: 3 5 strongly agree, 2 5 agree, 1 5 somewhat agree, 0 5 neutral, -1 5 somewhat disagree, -2 5 disagree,
and -3 5 strongly disagree.
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Students also were asked to report if they had employ-
ment where they had not received a wage or salary in the 6
months prior to the survey instrument being administered.
There were significant differences for students who
reported non-paid employment in the perceived behavioral
control subscale ( p 5 0.01) and the professional commit-
ment subscale ( p 5 0.04). Students’ responses on per-
ceived behavioral control and professional commitment
were more positive if they had non-paid work experience.

There was a significant difference ( p 5 0.024) with the
professional commitment subscale dependent on the length
of unpaid employment. Students with . 10 months of un-
paid employment had higher positive scores compared to
students with , 1 month. Students also were asked to re-
port the type of employment setting when their unpaid
employment was closely or somewhat related to their phar-
macy studies, as well as the relationship between their un-
paid employment and pharmacy studies. There were no
significant differences in the relationship of employment
to pharmacy studies and type of employment setting for the
theory of planned behavior and professional commitment
subscales.

Comparisons also were performed for those students
who: (1) had worked for either a wage or salary in addition
to an unpaid position; (2) held only 1 position of employ-
ment; and (3) had neither a paid nor an unpaid position.
There was a significant difference ( p 5 0.017) for the per-
ceived behavioral control subscale based on the number of

employment positions the student held in the prior 6
months. Students who held both paid and unpaid employ-
ment had a more positive perceived behavioral control score
than those who held 1 type or neither type of employment.

Demographics and Subscale Comparisons. One-
way ANOVA was performed to determine whether student
demographics influenced students’ responses to theory of
planned behavior subscales and professional commitment
subscale. Demographic categories (ethnicity, age, and
GPA) were collapsed to improve statistical inferences be-
cause frequencies were too small to allow for data analyses
for all categories. For ethnicity, African American, His-
panic, and Other categories were combined. GPA cate-
gories were combined if students indicated they had a
GPA , 2.75. Age groups were combined if the students
were 21 years and older and 19 years and younger. Based on
the theory of planned behavior and professional commit-
ment subscales, no significant differences were found for
ethnicity, age, parent or family member who was a pharma-
cist, and level of financial aid/scholarships dependence.

There were significant differences identified when
examining gender and GPA. Results indicated that there
was a difference between male and female students for the
subjective norm ( p 5 0.014) and professional commit-
ment ( p 5 0.000) subscales. Overall, female students had
a more positive score than male students for the subjective
norm (13.2 6 2.3 vs. 12.0 6 3.1), and professional com-
mitment (19.6 6 4.8 vs. 14.6 6 10.9) subscales.

Table 4. Prepharmacy Students’ Responses to Professional Commitment Items (N 5 125)a

Professional Commitment Mean (SD)

It is important for me to graduate from pharmacy school. 2.8 (0.8)
I am more committed now to a career in pharmacy than I was a yearago. 2.5 (1.2)
I am disappointed I began my pharmacy studies. -2.2 (1.3)
Compared to a year ago, I am more convinced now that my career in pharmacy will be personally satisfying. 2.3 (1.3)
If I had to choose my major again, I would still choose pharmacy. 2.3 (1.3)
If I had all the money I needed without working, I would continue my pharmacy studies. 2.0 (1.4)
I like the profession of pharmacy too much to give up my pharmacy studies. 2.1 (1.2)
Those important to me believe pharmacy will be the ideal profession for a life’s work. 2.3 (1.2)
Compared to a year ago, I am more convinced now that my career in pharmacy will be financially satisfying. 1.9 (1.1)
Compared to a year ago, I am more convinced now that my career in pharmacy will be intellectually stimulating. 2.4 (1.0)
a Items rated on a 7-point Likert scale: 3 5 strongly agree, 2 5 agree, 1 5 somewhat agree, 0 5 neutral, -1 5 somewhat disagree, -2 5 disagree,
and -3 5 strongly disagree.

Table 5. Theory of Planned Behavior and Professional Commitment Subscale Summated Scores

Subscale Number of Items Mean (SD)

Range of Possible Scores Student Scores

Low High Low High

Attitude 15 33.9 (8.5) -45 45 -2 45
Subjective Norm 5 12.8 (2.6) -15 15 0 15
Perceived behavioral control 7 16.2 (3.9) -21 21 0 21
Professional commitment 10 17.9 (7.7) -30 30 -22 30
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Significant differences between GPAs were identified
in the attitude ( p 5 0.044), perceived behavioral control
( p 5 0.043), and professional commitment ( p 5 0.017)
subscales. Subscale scores were reflective of student GPAs.
Students with a GPA $ 3.75 had a more positive attitude
score than students who had a GPA # 2.75 (35.6 6 7.7 vs.
31.5 6 10.0). This pattern also was noted for the perceived
behavioral control subscale (16.8 6 3.7 vs. 13.5 6 5.8).
Students with a GPA . 3.25 had a more positive score on
the professional commitment subscale than students with
a GPA , 2.75 (18.8 6 6.9 vs. 14.8 6 6.3).

Other variables included application to the PharmD
program at Purdue University or another program. There
were significant differences in the attitude ( p 5 0.001),
subjective norm ( p 5 0.029), perceived behavioral control
( p 5 0.005), and professional commitment ( p 5 0.001)
subscales. Students who had applied to Purdue University
School of Pharmacy had higher attitude (34.6 6 7.3 vs.
24.6 6 16.2), subjective norm (13.0 6 2.3 vs. 11.0 6 5.0),
perceived behavioral control (16.5 6 3.5 vs. 12.8 6 6.8),
and professional commitment (18.5 6 6.8 vs. 9.9 6 13.8)
scores. For the variable of application to a different
PharmD program, there was a significant difference for
the attitude subscale ( p 5 0.014). Students who had applied
to another pharmacy school had a more positive attitude
score than students who had not (39.6 6 5.8 vs. 33.3 6 8.6).

DISCUSSION
A review of the pharmacy literature regarding pharma-

ceutical care emphasized a patient-centered model, and,
therefore, individuals selected for admission to pharmacy
school should possess attitudes and behavioral traits to
adopt patient-focused care successfully.6,9 For future pro-
fessionals to provide patient-centered care, an assessment
of attitudes and intention to perform patient-centered ser-
vices is necessary. Work experience is a factor influencing
prepharmacy and professional student attitudes.8,10,13,14

The first objective of the study was to assess prephar-
macy students’ perceptions of the professional role of phar-
macists prior to students’ enrollment in pharmacy school
using the theory of planned behavior and professional com-
mitment constructs. Theory of planned behavior questions
resulted in average scores between 2 and 3 (agree to
strongly agree) on the majority of questions, demonstrating
student knowledge of the professional roles of pharmacists.
Approximately 60% of the students responded strongly
agree to all questions. Prior work experience and acquired
background knowledge may have educated students about
future involvement in patient-centered care tasks. Students
were well-informed of the range of potential activities in
which they could engage as pharmacists prior to entering
the professional program.

Professional commitment section results also pro-
vided average scores between 2 and 3 (agree to strongly
agree) on the majority of questions. A study by Fjortoft
and colleagues found that employment status did not in-
fluence students’ levels of professional commitment.15

Although not exhibited by the Fjortoft study, students
employed in pharmacy-related positions have opportuni-
ties to interact with employers and work colleagues to
gain knowledge about the profession, which could affect
the students’ level of professional commitment.15,27 Stu-
dents who had work experience may have a better under-
standing of the responsibilities of the profession, which
increased the response scores. Students were committed
to the profession regardless of employment experience.

Because this study focused on prepharmacy students,
the attitudes and perceptions of the students may have had
implications for teaching in the prepharmacy and pharmacy
curriculum. Basic expectations of the professional role may
have been established prior to entering the professional
program. These expectations could have impacted stu-
dents’ willingness to learn information provided in the
pharmacy curriculum on the professional role of pharma-
cists. There could have been implications if students were
less willing to understand and accept responsibilities and
expectations of the professional role. Because approxi-
mately 87% (N 5 75) of students had paid work experience
in the community/retail or hospital setting, employed phar-
macists could influence student expectations of future
roles. For example, communication skills could be affected
if students were to observe decreased willingness of phar-
macists to provide patient education. In the professional
curriculum, students are taught the importance of counsel-
ing patients on the use, expectations, and indications of
their medication. If students work in practice settings with
a decreased emphasis on counseling, students may not
regard communication as an important aspect of patient
education due to the discrepancy between educational ex-
pectations and practice experiences.

Another objective of the study was to determine the
association between prepharmacy students’ perceptions of
the professional role of pharmacists and student demo-
graphics. There were significant differences associated with
gender and 2 subscales, subjective norm ( p 5 0.014) and
professional commitment ( p 5 0.000). Female students
had a more positive score than male students for the sub-
jective norm and professional commitment subscales. Fjor-
toft and colleagues reported no significant differences
between male and female students in the professional com-
mitment development, which could have been due to the
combination of variables used in the multiple regression
analysis to define levels of professional commitment.15

The results of this study indicate female students had a
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stronger professional commitment to pharmacy; how-
ever, further investigation is needed to determine the
professional commitment differences based on gender re-
garding the professional role of pharmacists and the intent
to provide patient-centered care.

Over 85% of respondents had a GPA $ 3.0 on a 4.0
scale. Significant differences between GPAs also existed
in the attitude ( p 5 0.000), subjective norm ( p 5 0.030),
perceived behavioral control ( p 5 0.011), and professional
commitment ( p 5 0.000) subscales. Cline and colleagues
reported that participants with higher GPAs had a greater
likelihood to apply to pharmacy school compared to stu-
dents with lower GPAs.8 A higher GPA could propel a stu-
dent to discover more about the requirements of the
profession. Students who feel their grades are too low
may decide not to apply to the professional program, which
could affect their attitude toward patient-centered care.

Students who considered their paid employment
closely related to or somewhat related to their pharmacy
studies had more positive scores for attitude (p 5 0.010),
subjective norm ( p 5 0.008), and perceived behavioral
control ( p 5 0.006). Perceptions among students differed,
based on whether their work experiences related to their
pharmacy studies. Their work experience appeared to in-
fluence the formation of their perceptions and its relation-
ship to their pharmacy studies.

There were significant differences in the perceived
behavioral control subscale ( p 5 0.011) and the profes-
sional commitment subscale ( p 5 0.043) for those who had
not received a wage or salary. The perceived behavioral
control result could be due to the nature of their unpaid
employment. Employment areas varied among students
and included: community pharmacies, hospitals, nursing
homes, churches, and laboratory research. Students could
address a variety of challenges based upon their unpaid
work experience and beyond typical pharmacy practice.
In addition, the students could have been allowed to de-
velop skills and abilities of personal interest rather than
what would be required for a paid position, such as a phar-
macy technician. Because time spent at the site was without
payment, the difference in professional commitment could
be due to the level of dedication students had to discover
to increase further their knowledge about the pharmacy or
health profession, as well as interacting with others.

Students with more than 3 months of unpaid employ-
ment may have a greater commitment to the profession ( p5

0.024). Gaither found that pharmacists with higher levels
of professional commitment were less inclined to leave
the profession.28,29 Pharmacists’ commitment to their pro-
fession will be tested frequently by the likelihood of in-
creased future demands on time and resources.30 Results
provide encouraging evidence that students with unpaid

employment experience exhibited higher levels of profes-
sional commitment. This finding suggests that unpaid phar-
macy work experience may facilitate students’ development
of professional commitment. ACPE has updated the accred-
itation standards to include unpaid introductory pharmacy
practice experiences (IPPEs) that should include relevant
experiences in community and institutional practice settings
to allow students to assume direct patient care responsibil-
ities, within regulation guidelines.5 Our study suggests that
students do gain professional commitment from unpaid ex-
periences; however, more research is needed since IPPEs
are involuntary unpaid employment, and this study evalu-
ated voluntary unpaid employment.

Limitations
Regarding instrument development, there are several

areas which could have limited the interpretation of the
results. Although the theory of planned behavior items
had been used in a previous survey instrument, determin-
ing whether all aspects of the subscale were addressed
adequately is difficult.20 Because each subscale did not
contain an equal number of questions, the variation of
score distribution also could have influenced the results.
The investigators attempted to control bias by obtaining
feedback about the questions prior to distribution. Several
students completed only certain sections of the survey
instrument, suggesting that it may have been too long.

Over 85% of respondents had a GPA $ 3.0 on a 4.0
scale. This could indicate that students with a lower GPA
may not have felt as compelled to complete the survey
instrument or apply to pharmacy school as those with
higher GPAs. Students may have indicated an inflated
GPA on the questionnaire due to the questionnaire being
anonymous, and GPA is a measure that most students
attempt to improve.

Additionally, the sample selected (ie, second-year
preprofessional students) was a ‘‘convenience’’ sample.
The majority of students enrolled in the course selected
would not have had a prior degree. There was no random-
ization or control group used in the study. Although the
study results cannot be generalized to other student pop-
ulations beyond Purdue University, the results could be
helpful to public, midwestern, research-based colleges
and universities with similar student populations.

Because the study was conducted the week before in-
terview invitation letters were mailed by the Purdue Uni-
versity School of Pharmacy, students may have responded
more positively to the questions posed in the hope that
doing so would improve their chances of being accepted
into the program. To address this limitation, students were
asked to complete the survey instrument anonymously and
provided with a disclosure statement that they were not
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obligated to participate and that responding to the survey
would not impact their admissions status.

Future Research
The theory of planned behavior measures used in this

study in conjunction with the professional commitment
measures could be used as potential screening methods
for pharmacy school applicants. However, scores on such
measures first must be linked to adequate or desirable levels
of such attitudes. Further testing of measures should include
validation with a number of ‘‘ideal pharmacist’’ character-
istics. The scores of potential applicants could be compared
to these scores, and the differences and/or similarities could
be used as support in modifying curriculum. Educators also
could revise course content to include more information
and activities for students on topics related to lower scores
identified by the survey instrument.

Traditional admission criteria, such as GPA and rec-
ommendation letters, provide a restricted view of potential
success in pharmacy school. Characteristics such as pro-
fessional commitment, confidence, and adaptive attitude
were evaluated in a study by Auburn University during in-
formal interactions with multiple pharmacy school faculty
and staff members, in addition to self-assessment questions
to improve candidate assessment for pharmacy school ad-
mission.31 Future researchcouldfocusondevelopingamore
complete inventory of attitudes and personality traits prev-
alent among successful patient-centered care practitioners.
These types of data could provide information not only for
admission decisions, but also for instruction in colleges and
schools of pharmacy to advance the practice of pharmacy.

Further studies need to be conducted to evaluate stu-
dents’ perceptions of the role of pharmacists and to validate
constructs in the model. A nationwide survey instrument
for prepharmacy students, as well as one for students through-
out the entire educational curriculum, could be used to
ascertain changes in perceptions among prepharmacy and
pharmacy students. A cross-sectional view of specific
levels (eg, P1 through the P4years) within the curriculum
also could provide useful information at individual colleges
concerning the impact of pharmacy experiences and edu-
cational courses upon students’ perceptions. Dependent
upon findings from future studies, faculty members could
modify course curriculum and content to coordinate with
goals such as professional commitment and attitudes to-
ward the profession. Further research also could be con-
ducted using the instrument to examine the influence of
implemented interventions on students’ perceptions.

CONCLUSION
The primary purpose of the study was to evaluate pre-

pharmacy students’ perceptions of the professional role of

pharmacists, and their association with student demo-
graphics and work experience. GPA and application to
pharmacy school were associated with significant differ-
ences for the theory of planned behavior and professional
commitment subscales. Employment related to pharmacy
studies show a significant difference for the theory of
planned behavior subscales as well. The study results have
implications for evaluating, modifying, and developing
admissions criteria and professional curricula at colleges
and schools of pharmacy. The interaction between phar-
macy practice and education encourages discretion in the
selection of students to occupy a limited number of spaces
in schools or practice sites. The use of attitudinal and per-
ceptional measures may be 1 method, in addition to others,
to assist admissions committees in the selection of potential
pharmacy students and future practitioners.
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