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Objective. To assess students’ perceptions of their preparedness to perform advanced pharmacy
practice competencies.

Design. The Preparedness to Provide Pharmaceutical Care (PREP) survey was modified and admin-
istered to each class at a Midwestern university from 2005-2008. Factor analysis and 1-way ANOVA
with multiple comparisons were applied to assess the effectiveness of changes made in the pharmacy
curriculum.

Assessment. Factor analysis yielded patterns similar to those reported in the literature. Students rated
themselves highest on the psychological aspects and lowest on the administrative aspects of care.
Perceived pharmaceutical care skills grew as students progressed through the curriculum, and changes
in coursework were reflected in the competencies.

Conclusion. Students’ perceived competencies (ie, communication, psychological, technical, admin-
istrative) were similar to those at other institutions and perceptions of competencies increased

in a manner consistent with actual program outcomes.
Keywords: assessment, patient care competencies, survey, pharmaceutical care perceptions

INTRODUCTION

Assessment of student learning outcomes is a high
priority for colleges of pharmacy and is mandated by
Accreditation Council for Pharmacy Education (ACPE)
Accreditation Standard 15 as essential for quality im-
provement of the curriculum.'~> Assessments must be em-
ployed systematically and sequentially throughout the
curriculum, be both formative and summative in nature,
and be employed in both didactic and experiential curric-
ula. Data must be collected from a variety of sources
including comprehensive knowledge examinations, li-
censure examination pass rates, direct observation of stu-
dents in laboratory settings, objective structured clinical
examinations (OSCEs), and student performance in in-
troductory or advanced pharmacy practice experiences
(IPPEs/APPEs).?

Aggregate survey data collected from individual stu-
dents over time can be useful as one form of feedback,
even if the data reflect indirect assessments.® In some
cases, researchers have used annual surveys of graduates
to effectively detect trends over time in student percep-
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tions of the curriculum’ and the adequacy of preparation
in a problem-based learning curriculum.® Perhaps the
most detailed and rigorous analysis of this type was con-
ducted by Ried et al, who developed an instrument called
Perceptions of Preparedness to Provide Pharmaceutical
Care (PREP). This survey asked students to provide their
opinions regarding their ability to perform advanced
pharmacy practice competencies at the end of each aca-
demic year.’ The instrument can be used to examine dif-
ferences between pharmacy classes within the same
academic year, or follow a single cohort over the 4-year
professional curriculum. Most importantly, it can exam-
ine whether increases in students PREP scores occur at the
expected times for a given curriculum.

To date, few colleges of pharmacy have used the
PREP survey in a systematic manner for evaluating their
curricula. Still fewer, ifany, have tied those evaluations to
the timing of specific curricular changes. North Dakota
State University (NDSU) has a unique opportunity to uti-
lize the PREP survey in both of these manners. Starting in
2003, the NDSU College of Pharmacy initiated several
curricular changes, including the formation of a concept
pharmacy (practice laboratory), and IPPE and APPE.The
PREP survey was subsequently administered for several
years, allowing for the collection and analysis of both
cross-sectional and longitudinal outcomes data.
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The first 2 years of NDSU’s PharmD program are fo-
cused on the pharmaceutical (basic) sciences, including bio-
chemistry, immunology, pathophysiology, pharmaceutics,
pharmacokinetics, and pharmacodynamics (pharmacology,
medicinal chemistry). Pharmacy practice coursework, in-
cluding pharmacotherapy courses and pharmacy law, is
concentrated in the third year of the program. The fourth
year comprises the APPEs.

Although NDSU adopted the PharmD curriculum in
1989, the curriculum continues to undergo revision as
new concepts and materials are added, and other material
is consolidated or dropped from the curriculum. Several
major changes to the curriculum were initiated in 2003-
2004. The first major change was the deletion of the phar-
maceutical sciences compounding laboratory and the
addition of the concept pharmacy for the first 3 years
(P1 through P3, respectively) of the curriculum. This
change became operational with the 2003 cohort. In the
concept pharmacy, students are exposed to dispensing,
compounding, sterile products, selected nonprescription
products, dispensing software, several automated dispens-
ing machines, telepharmacy, and patient counseling. The
concept pharmacy is an onsite pharmacy that is registered
and licensed by the North Dakota Board of Pharmacy.

A second major change implemented in 2003 was
the pharmaceutical care sequence over the first 3 years of
the PharmD curriculum. This 6-course sequence integrated
health care delivery, socio-behavioral models, nonpre-
scription drugs, dietary supplements, herbal therapy, com-
munication and counseling skills, ethics, immunization,
cardiopulmonary resuscitation (CPR), and pharmaceutical
care. The content in the concept pharmacy was integrated
with that covered in the pharmaceutical care sequence con-
cept pharmacy and the pharmaceutical care sequence and
also to integrate IPPE into the curriculum.

The third major change occurred in 2006, with the
addition of an IPPE to each of the first 3 years. Initially,
students were required to complete 28 hours of IPPEs
per year. In 2008, the IPPE was expanded to the full
100 yearly hours for P1s in 2008, with the P2s in 2009,
and P3s in 2010.

In 2005, the pharmacy practice management course
(P2) year was revised to place greater emphasis on basic
financial management, human resources, and communi-
cations skills. Further refinements have been added since
then; for example, a business plan on pharmaceutical care
was added in 2007.

By 2005, students had participated in the course se-
quence for the first 3 years (P1-P3), and thus were able
to evaluate longitudinally the effectiveness of the curric-
ulum in enhancing their pharmaceutical care skills. As
such, an opportunity existed to use the PREP survey to

evaluate, both cross-sectionally and longitudinally, the
effectiveness of those changes from the perspective of
NDSU pharmacy students. The objectives of this study
were to:

(1) Apply factor analysis to the NDSU PREP data
and compare the factor structure with Ried
et al’s PREP survey results.” This represents
an initial attempt to generalize the results be-
yond their original population.

(2) Within the same academic year, examine differ-
ences in all 4 professional classes on the same
competency to examine how students’ percep-
tions of skills vary based on their current experi-
ence and location in the curriculum. The study
also examined student cohorts by year and pro-
fessional class to determine whether improvement
in students’ PREP occurred at expected times,
given the curricular content (ie, pharmaceutical
care course sequence, Concept Pharmacy).

DESIGN
Survey Design

A study was conducted to understand better the im-
pact that the pharmaceutical care course sequence was
having on students, particularly how this experience pre-
pared them to perform advanced pharmacy practice
competencies. To achieve this, the investigators used a
slightly modified version of Ried’s Preparedness to Per-
form Pharmaceutical Care (PREP) survey.” Ried’s survey
items were based on the CAPE curricular outcomes for
the PharmD degree developed by AACP. He also added
2 items to reflect the research mission of the University
of Florida College of Pharmacy, and these items were
retained in the NDSU survey. The modified NDSU
PREP survey contained 38 items, comprising 5 socio-
demographic items and 33 items covering various aspects
of pharmaceutical care, all of which were drawn directly
from the Ried survey. Of the 33 pharmaceutical care
items, 14 items cover the technical aspects of pharmaceu-
tical care, 9 items cover psychosocial aspects, 4 items
address communications aspects, 4 items cover adminis-
trative aspects, and 2 items address research aspects.

The original survey instrument contained 41 items on
various aspects of pharmaceutical care; however, 8§ items
did not load on a factor or loaded on multiple factors.
These items were excluded from the remainder of the
empirical analyses and were deleted in 2003 from the
NDSU PREP instrument. These 8 items were: evaluation
of'the legitimacy of a prescription; integration of the basic
and clinical sciences for dispensing decision; provision of
professional, ethical, compassionate care; provision of
emergency care; promotion of public awareness of health;
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compliance with federal laws; use of data/computers in
professional practice; and, assumption of leadership po-
sitions. Instead of the 7-item Likert scale that ranged from
poor (1) to excellent (7) preparation used by Ried, the
NDSU form used a 5-item Likert scale that ranged from
poor (1) to excellent (5) preparation, so that survey re-
sponses could be recorded and aggregated using a stan-
dard Scantron (Eagan, Minnesota) form.

Hypotheses and 4 Priori Expections

Because the curriculum changes were new, and
because the PREP survey was confined to self-reported
perceptions of pharmacy students from a different demo-
graphic profile than those used by Ried, there was little
a priori information upon which to base hypotheses. As
such, the approach used in this analysis was exploratory
in nature. There are no prior expectations about how the
survey items will load in the factor analysis, nor are there
any prior expectations about whether and how those latent
factors vary by class or by year. As such, factor analysis is
applied to the entire data set. These factors are subse-
quently analyzed under the null hypothesis that no differ-
ences exist by year or by class. If the null hypotheses are
rejected, it is possible to go further using post hoc analyses
to characterize these differences and by extension, exam-
ine some of the ramifications of the NDSU college of
pharmacy’s curriculum changes.

Survey Administration

The NDSU PREP instrument was successfully pilot-
tested on the P1 and P4 classes in 2004. Based on these
results, the assessment committee decided to expand the
administration of the PREP survey to all years of the
curriculum and to monitor students longitudinally as they
progressed through the new curriculum. In 2005, the P3
and P4 students completed the survey instrument near the
end of the spring semester and the P1 and P2 students
completed the survey instrument early in the fall semes-
ter. Between 2006-2008, all classes (P1, P2, P3, and P4
students) completed the survey instrument annually, near
the end of the spring semester. A summary of these scores
can be found in the NDSU College of Pharmacy Assess-
ment Committee Annual Technical Report for 2005-
2008, available from the lead author upon request. Since
individual responses were not identifiable, the lead author
applied for, and was granted, exempt status from North
Dakota State University’s Institutional Review Board.

Data Analysis

All data was scanned and entered into an Excel
spreadsheet, and the data analysis was conducted using
SPSS (Chicago, Illinois) version 16.0. The a priori prob-

ability for significance was p < 0.05. Mean scores and
standard deviations were determined for each item. Ex-
ploratory factor analysis was applied to all 33 items using
principal component extraction with varimax rotation.” !
Items in the rotated factors were considered significant
and included in scales using an a priori value of 0.40.
Student responses for the 4 years of assessment results
were analyzed cumulatively for all responses, and sub-
sequently for each class within each year. For the latter,
a one-way analysis of variance (ANOVA) with multiple
comparisons using the Scheffe post hoc test was utilized.

EVALUATION AND ASSESSMENT

Table 1 summarizes the respondent characteristics.
The data span 4 professional classes of 85 students per
class over 4 years, resulting in 340 potential observations
per professional year and 1,360 total potential observa-
tions. Thus, the 974 responses represent a 71.6% response
rate. For the first 3 years of the curriculum, there was
a similar number of students that completed the survey
instrument, with average participation rates in excess of
75%. However, the number of P4 students who completed
the survey was significantly lower than the other classes
(149 responses out of 340, or 43.8%). Having a suitable
time and date to adminster the survey to students who
were on APPEs accounted for this problem. Given that
the P4 response rate was still within an acceptable range
(ie, above 40 %) and the exploratory nature of the analysis
(which intends to analyze differences across the factors by
year and class, and thus disaggregates P4 students from
the remainder of the sample), it is reasonable to include
the P4 students in the analysis. Nonetheless, the discrep-
ancy in response rates is a limitation of this study, and
future work should be conducted in this area.

More females (61.8%) than males (38.2%) completed
the survey instrument, which was consistent over the
4 years, and consistent with enrollment demographics
(64.1% female and 35.9% male) over the same time pe-
riod. Most of the class completed prepharmacy require-
ments in 2 years (54.8%), followed by 3 years (29.3%)
prepharmacy, and 14.4% had a bachelor’s degree be-
fore admission to the PharmD program. Many students
worked in a pharmacy setting and the proportion of these
students increased as they proceeded through the curric-
ulum. About a third listed experience in a chain pharmacy
(32.4%)), followed by independent (22.2%), and hospital
(16.1%) settings. Approximately a quarter (23.5%) of
students reported not working in a pharmacy. Students
were also asked in which pharmacy setting they planned
to work in the future. Most reported chain pharmacy
(39.9%), followed by independent (25.7%), hospital
(22.8%), and other pharmacy career paths (10.4%). Only
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Table 1. Characteristics of Pharmacy Students Who Participated in a Longitudinal Survey to Determine Their Preparedness to

Deliver Pharmaceutical Care

Variable Total, No. (%) 2005, No. (%) 2006, No. (%) 2007, No. (%) 2008, No. (%)
Total 974 249 238 224
Gender
Female 602 (61.8) 172 (65.4) 151 (60.6) 136 (57.1) 143 (63.8)
Male 372 (38.2) 91 (34.6) 98 (39.4) 102 (42.9) 81 (36.2)
Educational background
2 years prepharmacy 534 (54.8) 140 (53.2) 132 (53.0) 133 (55.9) 129 (57.6)
3 years prepharmacy 285 (29.3) 82 (31.2) 69 (27.7) 71 (29.8) 63 (28.1)
BS/BA 139 (14.3) 40 (15.2) 42 (16.9) 30 (12.6) 27 (12.1)
Masters 14 (1.4) 5(2.0) 4 (1.7) 5(2.2)
PhD 2(0.2) 1(0.4) 1(0.4) 0 0
Current pharmacy class
P1 263 (27.0) 81 (30.8) 55 (22.1) 59 (24.8) 68 (30.4)
P2 285 (29.3) 78 (29.7) 62 (24.9) 80 (33.6) 65 (29.0)
P3 277 (28.4) 57 (21.7) 81 (32.5) 78 (32.8) 61 (27.2)
P4 149 (15.3) 47 (17.9) 51 (20.5) 21 (8.8) 30 (13.4)
Current pharmacy setting
Independent community 216 (22.2) 39 (14.8) 50 (20.1) 66 (27.7) 61 (27.2)
Chain community 316 (32.4) 75 (28.5) 72 (28.9) 77 (32.4) 92 (41.1)
Hospital 157 (16.1) 46 (17.5) 41 (16.5) 43 (18.1) 27 (12.1)
Other 56 (5.7) 13 (4.9) 22 (8.8) 12 (5.0) 9 (4.0)
Not working in a pharmacy 229 (23.5) 90 (34.2) 64 (25.7) 40 (16.8) 35 (15.6)
Future pharmacy setting
Independent community 250 (25.7) 65 (24.7) 57 (22.9) 62 (26.1) 66 (29.5)
Chain community 389 (39.9) 87 (33.1) 107 (43.0) 100 (42.0) 95 (42.4)
Hospital 222 (22.8) 82 (31.2) 54 (21.7) 47 (19.7) 39 (17.4)
Other, within a pharmacy 101 (10.4) 26 (9.9) 28 (11.2) 25 (10.5) 22 (9.8)
career path
Other, outside of a pharmacy 12 (1.2) 3(1.1) 3(1.2) 4 (1.7) 2(0.9)

career path

1.2% reported an expected career path outside of phar-
macy (eg, attorney, medicine).

Table 2 reports students’ ratings (means and standard
deviations) of their perceived preparation to perform
pharmaceutical care. Comparing the 4 factors, students
rated themselves highest on the psychological aspects and
lowest on the administrative aspects. Within the psycho-
logical area, the highest rated item was “impact of values
in professional interactions, followed by “apply ethical
theories to professional interactions.” All of the adminis-
trative area items were rated low, and the lowest rated
item was ‘“manage fiscal and human resources.”

Table 3 provides the results obtained from applying
factor analysis to the entire data set (objective 1). As in-
dicated by the heuristic measures at the bottom of the
table, the data were amenable to factor analysis. The ratio
of the sample size to the number of variables was 29.52,
implying that a sufficient number of observations existed
to compute all necessary correlations and extract the la-

tent factors (ie, eigenvalues). The Kaiser Meyer Olkin
(KMO) measure was 0.97 (acceptable measures range
from a minimum of 0.7 to a maximum of 1.0) and
Bartlett’s test of spericity (statistic value = 29,055.694,
p < 0.001) rejected the null hypothesis of no joint corre-
lation across the variables at a 5% significance level.
Table 3 summarizes the loadings identified by the
factor analysis. The results were similar to those reported
by Ried, except for the 2 research items that loaded onto
multiple factors (in Ried’s data these items loaded solely
onto the technical factor). As described by Ried, the first
factor comprised 14 items that focused on the technical
aspects of pharmaceutical care including “recommend
appropriate drug therapy,” “integrate knowledge for
pharmacotherapy,” and ‘“provide counseling to pa-
tients.” The second factor included 9 items with an em-
phasis on the psychosocial aspects of care such as “impact
of values in professional interactions,” “apply ethical
theories to professional decisions,” ““gather information
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Table 2. Aggregated Students Rating of Their Preparedness to Perform Pharmaceutical Care (PREP) (n=974)

Competency (Factor) Areas® Mean (SD)
Technical aspects
1. Recommend appropriate drug therapy 2.97 (1.11)
2. Evaluate medications and/or laboratory tests 2.82 (1.11)
3. Integrate knowledge for pharmacotherapy 2.82 (1.11)
4. Determine the appropriate drug delivery system 2.99 (1.12)
5. Recommend medication doses and dosage schedules 2.77 (1.15)
6. Identify/collect information to resolve a drug therapy problem 3.11 (1.07)
7. Evaluate laboratory test results for a specific patient 2.72 (1.18)
8. Calculate and evaluate pharmacokinetic properties 2.59 (1.08)
9. Evaluate information from patient’s history and assessment 3.20 (1.07)
10. Make reasonable conclusions when data is incomplete 2.94 (1.04)
11. Provide counseling to patients 3.44 (1.11)
12. Devise methods to seek optimal patient compliance 3.15 (1.03)
13. Monitor therapeutic plan for a patient 2.88 (1.10)
14. Document information on drug-related problems 2.93 (1.09)
Psychological aspects
15. Gather information to resolve a problem 3.57 (0.88)
16. Synthesize information and decide a course of action for a problem 3.30 (0.92)
17. Make decisions integrating social, cultural, and ethical issues 3.21 (0.91)
18. Impact of values in professional interactions 3.71 (0.86)
19. Apply ethical theories to professional decisions 3.62 (0.89)
20. Understand social and cultural impact on health environment 3.28 (0.89)
21. Understand practice related to changing societal expectations 3.45 (0.90)
22. Appropriate interpersonal behaviors during patient interactions 3.56 (0.90)
23. Contribute opinions/insights to healthcare team 3.36 (0.94)
Communication aspects
24. Communicate medical records information to health professionals 3.43 (1.00)
25. Communicate medical records information to patient 3.49 (0.99)
26. Collect information to respond to a patient DI request 3.28 (1.01)
27. Respond to an information request from a patient 3.52 (1.01)
Administrative aspects
28. Evaluate, select, and purchase pharmaceuticals 2.43 (1.07)
29. Develop and implement a pharmacy inventory control system 2.31 (1.04)
30. Manage fiscal and human resources 2.22 (1.00)
31. Develop and implement drug use evaluations and formulary 2.35 (1.05)
Research aspects
32. Describe the research process 2.73 (1.10)
33. Provide a critical review of a publication 2.83 (1.11)

* Scale: 1 = poor preparation to 5 = excellent preparation

toresolve a problem,” and “understand practice related to
changing societal expectations.” Composed of 4 items,
the third factor focused on the communcation aspects of
care, particularly “respond to an information request
from a patient,” “communicate medical record informa-
tion to patient,” and “communicate medical record in-
formation to a health professional.” The fourth factor
included 4 items that focused on the administrative as-
pects of pharmacy including “evaluate, select, and pur-
chase pharmaceuticals,” “manage fiscal and human
resources,” and “perform drug use evaluations and for-

mulary.” Taken jointly, these 4 factors explain 70% of the
variation in the data set.

Following established methodology, these latent fac-
tors were characterized by taking a simple average (mean)
across all items that load significantly onto a single factor,
and thus created factor scales. Because the research items
exhibited consistent and significant factor loading values,
but did not load highly onto a single factor, the researchers
decided to average these 2 values and identify research
as a distinct latent process. Doing so allows interested
readers to make inferences about student perceptions
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Table 3. Factor Analysis of Students’ Preparedness to Perform Pharmaceutical Care (PREP)

Competency (Factor) Areas

Technical Psychosocial Communication Management

. Recommend appropriate drug therapy

. Evaluate medications and/or laboratory tests

. Integrate knowledge for pharmacotherapy

. Determine the appropriate drug delivery system

. Recommend medication doses and dosage schedules

. Evaluate laboratory test results for a specific patient
. Calculate and evaluate pharmacokinetic properties

O 00 3 & W A~ W N —

. Evaluate information from patient’s history and assessment

—_
=]

. Make reasonable conclusions when data is incomplete

[u—
[a—

. Provide counseling to patients

—_
N

. Devise methods to seek optimal patient compliance

—_—
W

. Monitor therapeutic plan for a patient

—_
~

. Document information on drug-related problems

—
9]

. Gather information to resolve a problem

—_
[®))

. Synthesize information and decide a course of action
for a problem

17. Make decisions integrating social, cultural, and ethical issues
18. Impact of values in professional interactions

19. Apply ethical theories to professional decisions

20.
21.
22.
23.
24.

Understand social and cultural impact on health environment
Understand practice related to changing societal expectations

Contribute opinions/insights to health care team
Communicate medical records information to health
professionals

25.
26.
27.
28.
29.
30. Manage fiscal and human resources

31. Develop and implement drug use evaluations and formulary
32. Describe the research process®

33.
Eigenvalue

Unique variance explained
Total variance explained

Communicate medical records information to patient
Collect information to respond to a patient DI request
Respond to an information request from a patient
Evaluate, select, and purchase pharmaceuticals

Provide a critical review of a publication®

. Identify/collect information to resolve a drug therapy problem

Appropriate interpersonal behaviors during patient interactions

Develop and implement a pharmacy inventory control system

0.824

0.769
0.836
0.791
0.805
0.775
0.739
0.749
0.758
0.678
0.729
0.719
0.770
0.744
0.634
0.700
0.747
0.760
0.735
0.704
0.611
0.674
0.660
0.709
0.704
0.600
0.668
0.756
0.832
0.819
0.724
0.479 0.424
0.563 0.436
17.48 2.74 1.15 1.74
52.96 8.29 3.49 5.26
52.96 61.24 64.73 69.99

 Ttems excluded from a factor because they loaded on multiple factors.

regarding research without reducing the generality of the
analysis, since under normal circumstances these vari-
ables would be excluded from the creation of any latent
factor. Thus, readers can simply ignore the results for the
research factor if they choose. Cronbach’s alpha scores
for the technical (0.970), psychological (0.917), commu-
nication (0.916), administrative (0.911), and research

(0.868) scales all indicate a high degree of internal con-
sistency across each of the survey items contributing to
the creation of that specific factor scale.

Table 4 reports the average score for preparation
of PREP scale factors at the end of each professional
year (objective 2). Overall, the psychological and com-
munication areas were tied for the highest total average,
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Table 4. One-way ANOVA and Scheffe Post Hoc Tests of PREP Factors

Class Surveyed

Significance, Mean Difference

Factor All P1 P2 P3 P4 P2-P1 P3-P2 P4-P3 P4-P1

Technical
2005 2.52 1.60 2.18 3.32 3.70 0.001 0.001 0.751 0.001
2006 3.30 2.73 3.07 3.58 3.73 0.809 0.024 1.000 0.001
2007 3.05 2.14 2.96 3.66 3.67 0.001 0.001 1.000 0.001
2008 2.97 1.83 3.14 3.50 4.09 0.001 0.671 0.119 0.001
Total 2.95 2.02 2.81 3.53 3.78

Psychological
2005 3.35 3.28 3.17 3.38 3.74 1.000 0.998 0.884 0.324
2006 3.64 3.31 3.47 3.81 3.92 1.000 0.772 1.000 0.039
2007 341 2.98 3.31 3.74 3.71 0.849 0.206 1.000 0.129
2008 3.42 2.77 3.58 3.60 4.17 0.001 1.000 0.303 0.001
Total 3.45 3.09 3.37 3.66 3.89

Communication
2005 3.24 2.96 2.98 3.46 3.90 1.000 0.665 0.907 0.001
2006 3.66 3.32 3.42 3.80 4.09 1.000 0.899 0.997 0.043
2007 3.42 2.83 3.29 3.86 3.96 0.672 0.150 1.000 0.005
2008 341 2.60 3.66 3.52 4.44 0.001 1.000 0.023 0.001
Total 3.43 291 3.32 3.69 4.08

Administrative
2005 2.08 1.71 1.78 2.40 2.84 1.000 0.154 0.931 0.001
2006 2.66 2.31 2.46 2.88 2.95 1.000 0.822 1.000 0.305
2007 2.32 1.72 2.26 2.64 3.02 0.075 0.879 0.998 0.001
2008 2.25 1.57 2.20 2.58 3.26 0.143 0.944 0.484 0.001
Total 2.33 1.80 2.16 2.65 2.99

Research
2005 2.46 1.78 2.38 2.81 3.34 0.207 0.911 0.816 0.001
2006 3.06 2.32 3.02 3.38 3.39 0.179 0.976 1.000 0.001
2007 2.83 2.05 2.79 3.26 3.55 0.044 0.686 1.000 0.001
2008 2.79 1.76 3.08 3.17 3.72 0.001 1.000 0.916 0.001
Total 2.78 1.95 2.80 3.18 3.46

Abbreviations: P1 = first professional year; P2 = second professional year; P3 = third professional year; P4 = fourth professional year.

followed by the technical, research and adminstrative
areas. Graduating (P4) students’ highest total average
self-assessed level of competence was in the area of com-
munication, followed by psychological, technical, re-
search, and administrative competencies. Graduating
P4s scored on a Likert scale (1 = poor preparation to
5 = excellent preparation) were typically in the high 3
(average) to 4 (good) range for most items. The lowest
rated area was administrative aspects and suggests that
management should be a targeted area for improvement.
At the end of the first pharmacy year (P1), the psycholog-
ical area was rated highest, followed by communication,
technical, research, and administrative. The upward trend
of scores were reported from the beginning to the end of
the curriculum for each factor and also for the year within
each factor. As expected, the P1 competency scores were
substantially below those for the P4 students and repre-

sent a preparation level at a poor or fair level in most areas.
Additionally, the levels of preparation improved for most
items from the P1 year through the P4 year. As the stu-
dents in each class continued their coursework and expe-
riential training, their self-reported competency levels
also improved.

Table 4 also reports on the one-way ANOVA with
multiple comparisons of the PREP factors. The F-test
for each of the 5 factors (technical aspect F-statistic =
107.7; psychological aspect F-statistic = 18.7; commu-
nication aspect F-statistic = 22.4; management aspect
F-statistic = 23.6; research aspect F-statistic = 31.6)
was significant (p = 0.0001). As measured by the Scheffe
post hoc test, most of the mean differences were also
significant (»p = 0.0001). The overall mean difference
from the P1 to the P4 year was significant for most years
within factors. The 3 exceptions were the psychological
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aspects (2005 and 2008) and the administrative aspects
(2006 class). Overall, there was a significant increase in
PREP scores over the 4 years of the curriculum. This table
also reported the mean differences from year to year, and
for most of these comparisons, the mean differences were
not significant. For 2 of the 4 years (2005, 2007), technical
aspects had a significant improvement from the Pl
through P3 years. During 1 year (2008), communication
aspects had a significant improvement from the P1 year to
P2 and from the P3 to P4 year.

The previous paragraphs present results based on a
typical respondent’s class standing in the program (P1-
P4) or the year in which a response was provided, and thus
are solely cross-sectional or time-series in nature. The
results in Table 4 can also be used to follow specific co-
horts of students (by reading the diagonal elements in
Table 4) as they progressed through the 4 years of the
program. This allows for a cohort (or panel) analysis of
findings (the corollary to objective 2). The majority
of these cohorts reported similar perceived competency
levels, indicating that students exhibited similar percep-
tions, and that the formation of these perceptions changed
in a stable and predictable fashion as each cohort moved
through the program. Two notable exceptions are the co-
horts that were P1 and P2 students in 2005. These cohorts
exhibited lower levels of perceived technical competen-
cies, which subsequently “caught up” to other cohorts’
perceived competencies as they reached the P3 and P4
years. To a lesser extent the 2005 P2 cohort exhibited
lower values for the psychological, communication, and
administrative aspects of pharmaceutical care as well.
As with the technical competencies, these perceptions
matched those of other cohorts by the P3 year. In all likeli-
hood, these latter findings were attributable to discrep-
ancies in the survey’s administration. In 2005, P1 and
P2 students were surveyed early in the fall, instead of near
the end of the spring semester. As such, the lower percep-
tions were due likely to the fact that students in 2005 had
not completed as much coursework as other cohorts, and
thus did not have as much (perceived) mastery over each
of these competencies.

DISCUSSION

Two major objectives were included in this analysis.
The first objective was to replicate Ried’s study’ to de-
termine whether (and how) the formation of self-assessed
pharmaceutical care competencies for students at NDSU
differed from those at other universities, and more specif-
ically, at the University of Florida. The formation of
PREP was consistent across the 2 colleges. For example,
in both colleges the graduating students’ perceptions im-
proved over the 4 years of the professional curriculum. In

both colleges, student perceptions generally improved
where expected, given the placement of course content.
Thus, the PREP was found to measure consistently these
examples and others across both colleges. Consequently,
limited evidence exists to support the generalizability
and validity of the instrument. The 1 small difference
that exists concerns perceptions of research-related com-
petencies. In the Ried study, these items loaded on the
technical factor, while in this study these items loaded
relatively evenly on the technical and psychological fac-
tors, and ultimately were treated as distinct from these
factors. This discrepancy is attributable to differences in
the culture and mission across the 2 schools. The Univer-
sity of Florida’s College of Pharmacy is a larger institu-
tion, with a greater variety of graduate programs and a
greater emphasis on research and scholarship. Concomi-
tantly, the NDSU College of Pharmacy is a much smaller
school with greater emphasis on the professional program
and a less intense research mission. As a result, students
may have less exposure to research-based competencies —
either directly through a paucity of research-based courses
or indirectly through faculty members who place less
emphasis on scholarly activities and less interaction with
other graduate/professional students — and thus perceive
their research competencies differently than those at larger
schools.

Our second objective was to examine whether these
latent factors and perceived student competencies ex-
hibited significant cross-sectional variation based on a
student’s year (P1 through P4) in the PharmD program.
The results suggest that student perceptions of compe-
tency generally increased over the course of the program;
P4 students generally had higher perceived competencies
than P1 students in most instances. To the extent that
perceptions mirror reality, this implies that the curriculum
was successful at teaching students pharmaceutical care
skills. Moreover, students appeared to gain perceived
competencies in a manner that coincides with the nature
of the curriculum and its recent changes. For example, P1
and P2 students exhibited low mean technical compe-
tency scores, and those scores increased dramatically dur-
ing the P3 and P4 years, when students shifted from basic
science to applied pharmaceutical care content. Similarly,
while students showed gains in administrative competen-
cies over each of the 4 years, those gains were not as
great in the P3 and P4 years. This is consistent with the
nature of the coursework, since students take their only
required course in pharmacy management during their
second year.

A corollary to the second objective was to determine
whether there was any longitudinal variation in perceived
competencies which corresponds with the changes the
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college of pharmacy made in its curriculum. Again, some
evidence was found to support this. For example, the con-
cept pharmacy was initiated in 2003, and its course work
was further refined in 2006. The 2006 academic year also
marked the introduction of IPPEs. In both cases, the intent
was to allow students to practice and enhance their com-
pounding, dispensing, and counseling skills, especially
for P1 and P2 students with limited knowledge of phar-
maceutical care processes. Between 2005 and 2008, mean
technical perceived competencies increased among P1
and P2 students. Moreover, for P1 students, perceived
competencies in each of the 5 factors appeared to rise
between 2005 and 2006, and fall thereafter. P2 students
also exhibited mean gains in perceived psychological and
communication competencies, especially between 2005
and 2006. After this time, the gains appeared to level off.
P3 and P4 students did not exhibit significant perceived
gains over time (Table 4). While these changes may ap-
pear discouraging, they indicate that the curriculum
changes were effective because P1 and P2 students take
their basic pharmaceutical science coursework, and only
have limited exposure to the practice of pharmaceutical
care. Thus, P1 and P2 students may think that they are
more knowledgeable about the practice of pharmacy
than they actually are. The introduction of the concept
pharmacy coursework and IPPE may help cure students
of these false pretenses, thereby reducing perceived com-
petencies. Once students begin to learn actual competen-
cies, their perceptions begin to improve as they progress
through the curriculum. Additionally, it was noted earlier
that the P1 and P2 students were surveyed early in the fall
0f 2005, and then again near the end of the 2006 academic
year. Thus, these students had a longer timeframe than the
other cohorts (approximately 18 months versus 12 months)
during which to gain these perceived competencies.

Unfortunately, the longitudinal assessment also iden-
tified a curriculum change that was not effective at in-
creasing perceived competencies. Students consistently
ranked administrative competencies as the lowest of the
4 perceived competencies (or 5, if research is included as
a distinct competency). Students exhibited a reasonable
gain between the P1 and P2 years, but this gain did not
rise consistently between the P1 and P3 years, and in 1
case (2006) between the P1 and P4 years. Moreover,
this pattern was relatively consistent between 2005 and
2008, despite changes to the Pharmacy Management
coursework. Thus, more assessment, and potentially more
course content modification, must be done to ensure that
students’ actual and perceived competencies in this func-
tional area are improved.

The most glaring limitation of this analysis was the
emphasis on perceived, as opposed to actual, pharmaceu-

tical care competencies. Boyce reported that self-assess-
ments have not correlated well with pelrformance,6 and
students commonly rate themselves higher than they are
able to perform,'? particularly those with lower perfor-
mance, or when assessing patient communication and in-
teraction abilities.'® Self-assessment information is also
used for program assessment. Pharmacy work programs
have asked students to self-assess their ability to meet
curricular outcomes during and at the end of the academic
program.®”!® These self-assessments can be aggregated
to determine which curricular outcomes are perceived to
be met or not met and where these curricular outcomes
are developed.”'®> While self-assessed perceptions are
certainly important — students must understand and have
confidence in their pharmaceutical care skills — it is
equally important to match what students think they know
about their skills with what they actually know about
pharmaceutical care. Much work remains to be done in
this area, both by pharmaceutical assessment researchers
in general, and the NDSU COP in particular.

Another limitation was the nature of the data collection
process. While response rates among P1 through P3 stu-
dents were quite high, response rates among P4 students
were much lower, which could potentially skew the study’s
findings. Moreover, P1 and P2 students in 2005 were sur-
veyed in a different (longer) timeframe than the others,
which could potentially impact findings. Replications of
this study at NDSU, as well as other comparable institu-
tions that have a balanced set of responses by professional
year, would allow for a broader, more comprehensive, and
unbiased analysis of perceived pharmaceutical care com-
petencies.

A third limitation is that the researchers modified
Reid’s survey instrument to facilitate its administration
and encourage higher response rates. The NDSU survey
did not contain 8 items that were originally included in
Reid’s study, but were later excluded by him, because
they did not load significantly on any factor. The scales
in the NDSU survey were also shortened from a 7-point
Likert scale to a 5-point scale to allow the responses to be
recorded on a standard Scantron form. Future studies us-
ing the PREP survey (whether the form used by Reid or
that used at NDSU) are necessary to ensure that the mod-
ifications used in this study do not impact the generaliz-
ability of its findings.

A final limitation is that analysis suggests that not all
curriculum changes were effective. Much work needs to
be done to strengthen students’ perceived and actual ad-
ministrative competencies. Course content and the timing
of that content may have impacted this study. The college
may want to consider adding more administrative con-
tent to the P3 and/or P4 years, either through additional
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required content, additional electives, or possibly through
additional APPE opportunities.

CONCLUSION

This study examined the formation of perceived
pharmaceutical care competencies of students in a public
PharmD program in the upper Midwestern United States.
An attempt was made to tie these perceptions to those of
other PharmD programs, and to actual program outcomes
and curriculum changes at the college in question. Stu-
dents’ perceived competencies were found to be similar to
those at other institutions. Perceived pharmaceutical
care skills grow in a logical fashion as students complete
their coursework, and changes in that coursework can
impact both actual and perceived pharmaceutical care
competencies.
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