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Objective. To assess the psychometric properties of the clinical competency framework known as the
System of Universal Clinical Competency Evaluation in the Sunshine State (SUCCESS), including its
internal consistency and content, construct, and criterion validity.
Methods. Sub-competency items within each hypothesized competency pair were subjected to prin-
cipal components factor analysis to demonstrate convergent and discriminant validity. Varimax rota-
tion was conducted for each competency pair (eg, competency 1 vs competency 2, competency 1 vs
competency 3, competency 2 vs competency 3). Internal consistency was evaluated using Cronbach
alpha.
Results. Of the initial 78 pairings, 44 (56%) demonstrated convergent and discriminant validity. Five
pairs of competencies were unidimensional. Of the 34 pairs where at least 1 competency was multi-
dimensional, most (91%) were from competencies 7, 11, and 12, indicating modifications were war-
ranted in those competencies. After reconfiguring the competencies, 76 (94%) of the 81 pairs resulted
in 2 factors as required. A unidimensional factor emerged when all 13 of the competencies were
entered into a factor analysis. The internal consistency of all of the competencies was satisfactory.
Conclusion. Psychometric evaluation shows the SUCCESS framework demonstrates adequate reli-
ability and validity for most competencies. However, it also provides guidance where improvements
are needed as part of a continuous quality improvement program.

Keywords: Pharmacy practice competency, advanced pharmacy practice experiences, experiential education,
psychometrics, reliability, validity

INTRODUCTION
Pharmacypractitioners performactivities onbehalf of

their patients that depend on the practitioners’ knowledge,
skills, and attitudes.1 These complex practice activities are
integrated and complicated. Assessment of student com-
petence is equally if not more complex.

Despite the necessity of competent practice to pa-
tients’ health and welfare, the measurement of students’
clinical competence during advanced pharmacy practice
experiences (APPEs) remains elusive. Unsatisfactory stu-
dent performance during clinical practice experiences
may remain undetected or unreported because of lack of
documentation, lack of knowledge of what to specifically
document, preceptor’s reticence to give poor assessments
to students who deserve it,2 or lack of comprehensive or

effective measures.3 For example, research by The Royal
Pharmaceutical Society of Great Britain (RPSGB), in
conjunction with the University of East Anglia, high-
lighted the poor correlation between academic achieve-
ment and performance during the preregistration year.4

Elaborate competency frameworks are in place
throughout the world,5-10 yet adequate psychometric as-
sessment is usually a “work in progress,” is limited to face
validity, or is not undertaken before wide policy implica-
tions are put into place. For example, while the process of
constructing the American Association of Colleges of
Pharmacy’s (AACP) PreAPPE Performance Domains
and Abilities document included input from important
stakeholders, its development stopped at the face validity
stage; thus, it was primarily limited to opinions and expert
advice.10

One could argue that the lack of a comprehensive,
effective APPE tool remains the bane of educational as-
sessment in pharmacy because the most authentic assess-
ment of students’ clinical competence occurs in actual
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patient care situations during the introductory and ad-
vanced practice experiences. Evaluations conducted dur-
ing these practice experiences are valuable because they
evaluate performance in real-life situations, are per-
formed by students who are monitored by experienced
practitioners and generally cover all cognitive, psycho-
motor, and affective domains necessary for competent
practice.11 However, assessment in the experiential prac-
tice environment is still imperfect with significant room
for improvement. Reliability or internal consistency and
demonstration ofmultiple types of validity are essential in
classical test theory. Therefore, brief descriptions of in-
ternal consistency, and face, content, construct, and cri-
terion validity follow.

Demonstrating content validity involves “the sys-
tematic examination of the . . . content to determine
whether it covers a representative sample of the . . . do-
main to bemeasured.”12 Face validity is closely related to
content validity and relates to whether an item or instru-
ment appears to be a good measure based on its
“face.”13,14While content validity assesses whether a col-
lection of items or instruments represents the universe of
actual and theoretical items in a domain (eg, compe-
tency), face validity is a subjective judgment of whether
an item or a instrument measures specific criteria in the
domain. Psychometric evaluation of an instrument starts
with experts judging whether items under consideration
have face and content validity (ie, whether they ade-
quately represent all domains of competency). For exam-
ple, in the development of SUCCESS, content and face
validity were met when the experiential directors (the
experts) reviewed the existing competencies (face valid-
ity) from schools of pharmacy in Florida and selected
a representative sample (content validity).15 In each case,
the initial competencies were developed from CAPE
guidelines (the criterion).

Criterion validity requires an association between
the instrument and a criterion variable(s) representative
of the theoretical or empirical construct.13,14 Preferably,
the criterion is validated in advance. Concurrent validity
is tested if test and criterion data are collected at the same
time. As in this study, predictive validity is examined
when data are collected first to predict an outcome and
compared to data collected at a later point in time. In our
previous work, concurrent criterion validity was partially
demonstrated by the finding that numeric scores and
grades derived from the SUCCESS algorithm were sim-
ilar to preceptors’ comparison grades.

Construct validity requires that measures of a con-
struct actuallymeasurewhat the theory ormodel says they
are designed to measure. Construct validity involves both
empirical and theoretical support, including statistical

analyses of the internal structure of the instrument and
relationships between the instrument and measures of
other constructs. 13,14 Key to this discussion, convergent
validity assesses the internal structure of the construct. It
refers to the degree to which a measure is correlated with
other measures it is theoretically predicted to correlate
with. Discriminant validity describes the degree to which
the measure does not correlate with other measures it
theoretically should not be correlatedwith. Construct val-
idation of SUCCESS is the focus of this manuscript.

Before one can ascribe validity to a measure, the
items contained in the instrument must be internally con-
sistent. Internal consistency measures whether several
items that propose to measure the same hypothesized
construct produce similar scores or converge on it. While
it is important that each item converge on the theoretical
construct, it is also important that each item contribute
unique information to the construct. For example, a con-
struct might demonstrate good internal consistency if re-
spondents agreed with the statements “Scuba diving
makes life worth living” and “My favorite water sport is
riding my jet ski” and disagreed with the statement “The
last thing I want to do on a nice sunny day is go water
skiing.”While each item recognizes a different individual
water sport (ie, provides unique information), all 3 items
demonstrate enjoyment of water sports, the hypothesized
construct.

The goal of this work was to extend our investigation
and report the psychometric properties of the SUCCESS
online instrument for assessing students’ clinical compe-
tency. An earlier article described the process undertaken
to assess the face and content validity and one appraisal
of its criterion validity.15 The specific objective of this
manuscript is to assess some of the psychometric proper-
ties of the instrument including its internal consistency
and claims of construct and criterion validity for its 13
competencies.

METHODS
The SUCCESS instrument is an automated

competency-based student performance assessment for
APPEs.15 The Internet-based APPE assessment tool was
developed by faculty members from schools of pharmacy
in Florida and has been used since the 2005-06 academic
year.Data fromtheSUCCESSprogramarekeptona secure
server at the University of Florida’s College of Pharmacy.
Data were downloaded from Excel and loaded into
SPSSv19.0 (IBM, Armonk, NY).

The SUCCESS instrument has 13 competencies de-
rived from 99 subcompetencies.15 Preceptors use a set of
behavior-based rubrics with performance definitions
aligned with each subcompetency using a hierarchical

American Journal of Pharmaceutical Education 2015; 79 (2) Article 19.

2



scale of deficient (1), competent (2), or excellent (3). If
a preceptor chooses not to rate a student on any subcom-
petencywithin a competency, the preceptor has 2 choices:
leave it blank or mark “did not observe.” If a preceptor
chooses not to assess a subcompetency, then no rating is
sent to the central data core, and the subcompetency is not
included in the analysis.

Preceptors’ ratings of student performances were
summed for each subcompetency over all of the eligible
observation periods. Students’ average scores on each
subcompetency from all eligible observation periods
were calculated and the aggregate score was used in the
factor analysis (n5291) and assessment of each subcom-
petency’s internal consistency.

Finally, mean competency scores were calculated by
averaging individual student subcompetency mean
scores. While we were able to distinguish between not
observed and unmarked subcompetencies, we could not
make that determination at the competency level. There
are 2 primary reasons why a competency score was not
calculated. First, while a subcompetencymay be typically
applicable, it may have been marked as “not observed”
during an individual student’s practice experience for
some reason (eg, no patients were admitted who needed
therapeuticmonitoringofmoodstabilizers in apsychiatric
unit). Alternatively, not every subcompetency listed
within a competency is appropriate for a specific practice
experience, so the competency is unlisted and all its sub-
competencies are unmarked (eg, patientmedication coun-
seling during an elective administrative research practice
experience). Mean competency scores were used for the
intercompetency correlation analyses and evaluation of
the overall scale’s internal consistency.

Construct validation requires that items representing
a unidimensional competency load on the same factor and
that items from 2 different competencies load on 2 differ-
ent factors. To test if this compulsory condition was met,
subcompetencies from 2 competencies were paired and
subjected to a single factor analysis to determine if: (1)
each of the competency pairs revealed 2 unidimensional
factors, and (2) subcompetencies hypothesized to repre-
sent a specific competency loaded on the appropriate fac-
tor. In other words, subcompetency items that represent
competency 1 should all load on factor 1 and subcompe-
tency items that represent competency 2 should all load on
factor 2. Sufficient pairs were formed to represent all
possible combinations (eg, competency 1 vs competency
2, competency 1 vs competency 3, competency 2 vs com-
petency 3, and so forth) from the 13 competencies (n578
pairs). Principal components factor analysis with varimax
rotationwas conducted for eachcompetencypair. Itemswith
rotated factor loadings greater than 0.40 were examined

as candidates for inclusion in new factor(s). The internal
consistency of each competency derived from the factor
analyses was evaluated using Cronbach alpha.16

Given the number of comparisons, the a priori
level for rejecting the null hypothesis was adjusted to
alpha50.01. Data were analyzed using IBM SPSSv19.0.
The SUCCESS evaluation program was approved by the
University of Florida Institutional Review Board.

RESULTS
Students enrolled in the College of Pharmacy at the

University of Florida were required to participate in 11
four-weekAPPEs.During the 2009-2010APPEs, precep-
tors evaluated 30 567 of 41 613 competencies (73.5%)
and 196 819 of 336 237 potential subcompetencies
(58.5%) among the 291 students. Just over 42% of the
practice experiences qualified as required according to
Accreditation Council for Pharmacy Education (ACPE)
Standards, and nearly 58% were elective practice experi-
ences. Clinical ambulatory was the largest proportion
(44.4%), followed by clinical inpatient (38.6%) and
nonclinical practice experiences (17.0%). The 3 most
frequently occurring practice experiences were ACPE-
required community practice (10.8%), internal medicine
(11.2%), and ambulatory care (11.6%). At the time, drug
information also was required by the college, but not by
ACPE. Just over 10% of the practice experiences were for
drug information or advanced drug information.

Construct Validity
Of the postulated 78 pairs, 56.4% (n544) demon-

strated a unique factor for each member of the pair, in-
dicating discriminant validity (Table 1). Moreover, in
keepingwith the strictest criteria, therewas no “crossover”
of individual subcompetency items across these pairs
(convergent validity).

Of the 34 pairs where at least 1 of the competencies
was multidimensional (eg, did not converge), most
(91.2%) were from competencies 7, 11, and 12. Compe-
tency 1 (Drug Distribution Systems) showed 3 separate
factors when paired with competency 4 (Monitoring for
Endpoints) and competency 8 (Drug Information). In
both cases, the 2 subcompetencies within competency
1 referring to law and regulations constituted the second
factor. However, these 2 law and regulation subcompe-
tencies did not form a second factor when paired with 7
other competencies, not including competencies 7,11,12
(eg, discriminated between constructs).

When competency 2 (Disease State Knowledge)
was paired with competency 3 (Drug Therapy Evalua-
tion) and competency 4 (Monitoring for Endpoints), the
results from both pairings showed the constructs were
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unidimensional rather than multidimensional as hypoth-
esized. Similarly, a unidimensional construct was obtained
whenDrugTherapyEvaluation andMonitoring forEndpoints
competencies were subjected to factor analysis. Hence,
these 3 pairs did not fit the required pattern of 2 factors to
demonstrate discriminant validity.

The 10 subcompetencies from competency 7 re-
vealed 2 factors, tentatively referred to as “empathy”
and “communication strategies.” Two of the items, “dem-
onstrates empathy” and “shows concern for patient well-
being,” loaded more highly on a second factor (.891 and
.905, respectively).

Competencies 11 and 12 also suggested multiple
constructs. Competency 11 revealed 2 factors, tentatively
referred to as “dress, sensitivity, and respect” and “team
professionalism,” and competency 12 revealed 2 factors
tentatively referred to as “ethical behavior” and “work
behavior.” Moreover, these 2 competencies showed con-
sistent overlap with one another (Table 1). So, a single
factoranalysis that containedbothcompetenciesasastarting
point was conducted (Table 2). Factor 1 explained the

greatest proportion of the variance. Factor 1 contained
subsets of subcompetencies from the original competency
11 and the original competency 12. The 8 subcompeten-
cies from competency 11 that loaded factor 1 seemed to
refer most frequently to team and interpersonal interac-
tions. The 6 subcompetencies with factor loadings greater
than 0.40 from competency 12 loading on factor 1 seem to
represent additional work habit or work-place behaviors,
including punctuality, work-flow accommodation, partic-
ipation, and initiation/motivation. However, 3 subcompe-
tencies, namely “participates in activities,” “punctuality,”
and “completes assigned responsibilities” showed even
higher factor loadings on factor 2.

Factor 2 also included subcompetencies originally
included in competency 11 and competency 12. The 3
subcompetencies fromcompetency 11 included “dressing
appropriately,” “demonstrating sensitivity,” and “demon-
strating respect.” Eight subcompetencies from compe-
tency 12 showed factor loadings greater than 0.40. In
addition to the 3 factorsmentioned earlier that also loaded
on factor1, the subcompetency “accommodatesworkflow

Table 1. Construct Validity Using Factor Analysis to EvaluateC and Discriminant Validity of Sub-Competency Items and
Competency Statements and Zero Order Correlations among SUCCESS Competencies (n5291)

Competency No./Name C1 C2 C3 C4 C5 C6 C7 C7a C7b C8 C9 C10 C11 11a 11b C12 12a 12b C13

1. Drug Distribution Systems X .49 .52 .50 .48 .42 .47 X X .51 .47 .39 .46 X X .51 X X .44
2. Disease State Knowledge 2 X .81 .78 .71 .56 .60 X X .76 .74 .58 .70 X X .63 X X .45
3. Drug Therapy Evaluation

and Development
2 1 X .83 .77 .55 .60 X X .72 .73 .54 .70 X X .64 X X .42

4. Monitoring for Endpoints 3 1 1 X .71 .53 .60 X X .65 .68 .49 .68 X X .61 X X .46
5. Patient Care Presentations 2 2 2 2 X .57 .65 X X .68 .76 .63 .71 X X .66 X X .41
6. Patient Interviews 2 2 2 2 2 X .73 X X .54 .55 .47 .55 X X .46 X X .51
7. Patient Education/Counseling 3 3 3 3 3 3 X X X .58 .63 .50 .63 X X .51 X X .44

a. Empathy Items 2 2 2 2 2 2 X X X X X X X X X X X X X
b. Communication Strategies 2 2 2 2 2 2 X X X X X X X X X X X X X

8. Drug Information 3 2 2 2 2 2 3 2 2 X .71 .62 .67 X X .62 X X .46
9. Formal Oral Presentations 2 2 2 2 2 2 3 2 2 2 X .68 .71 X X .66 X X .45

10. Formal Written
Presentations

2 2 2 2 2 2 3 2 2 2 2 X .65 X X .70 X X .36

11. Professional Team Interaction 4 3 3 3 3 3 3 3 3 3 3 3 X X X .85 X X .56
a. Dress, Sensitivity and Respect 2 2 2 2 2 2 2 2 2 2 2 2 X X X X X X X
b. Team Professionalism 3 2 2 2 2 2 2 2 2 2 2 2 X X X X X X X

12. Professionalism / Motivation 3 3 2 3 3 3 3 3 3 3 3 2 2 2 2 X X X .52
a. Ethical Behavior 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 X X X X
b. Work Behaviors 2 2 2 2 2 2 3 2 2 2 2 2 2 1 2 X X X X

13. Cultural Sensitivity 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 3 2 2 X

The values in the cells above the matrix diagonal display the zero order correlations among the a priori competencies (p,0.001). The values in the
cells below the matrix diagonal report the number of factors in the solution when 2 a priori competencies with their subcompetencies were
submitted to factor analysis. If the value “1” appears in the cell, the factor solution indicated a unidimensional competency. If the value “3”
appears in the cell, the factor solution indicates a multidimensional solution and indicates that the competencies did not meet the conditions to
indicate construct validity. If the value “2” appears in the cell, the factor solution indicates evidence for discriminant and convergent validity
between the 2 competencies
X5does not apply
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changes without disruption” loaded more highly on
factor 1. Given that these 4 subcompetencies loaded on
multiple competencies, they should have been consid-
ered for exclusion on the basis of dual loading because
they did not provide unique information to either com-
petency. If subcompetencies loading on multiple factors
were excluded as indicated, a new factor 1, tentatively
named “interpersonal work relationships” would include
the subcompetencies “uses interpersonal communication
skills,” participates in activities,” “assists team members,”
“uses documentation, persuasion,” “provides relevant in-
formation,” “follows up on questions,” “interactions
are appropriate,” “retrieves and evaluates information
for responding to professional questions,” “initiates ad-
ditional learning opportunities,” and “synthesizes new
information.” Factor 2, tentatively named “ethical be-
haviors” would include the following subcompeten-
cies: “demonstrates sensitivity,” “demonstrates respect,”
“respects values of others,” “demonstrates pharmacists’
code of ethics,” “defends ethical positions,” and “sensitiv-

ity to confidentiality.” If competency 11 and competency
12were reconfigured into the 2 newcompetencies, the total
number of subcompetencies would be reduced by 5.

When competencies 7, 11, and 12were revised based
on the results of these analyses, 4 additional pairings were
generated because of the new factors. After reconfiguring
the competencies, 76 (93.8%) of the 81 pairs resulted in
2 factors as required. The remaining 5 pairs of compe-
tencies were unidimensional and did not demonstrate
discriminant validity. Finally, when all 13 of the compe-
tencies were entered into a factor analysis, a unidimen-
sional factor emerged.

Content Validity
In order to demonstrate content validity, a higher

proportion of preceptors should rate students’ perfor-
mance on clinical competencies and subcompetencies
during clinicalAPPEs comparedwith nonclinicalAPPEs.
In addition, other competencies and subcompetencies
should be independent of the APPE type because they

Table 2. Factor Matrix for Competency 11 and Competency 12

Competency Description (n=291) Varimax Rotation

Original Competency #11: Professional Team Interaction (11 subcompetencies) Factor 1 Factor 2
a. Dresses appropriately for the setting .23 .55
b. Demonstrates sensitivity for patients and families during team activities .27 .76
c. Demonstrates respect for other health care professionals .31 .72
d. Uses interpersonal communication skills to facilitate team interactions .72 .32
e. Actively participates in team activities .73 .40
f. Assists team members in establishing therapeutic and/or diagnostic objectives .78 .22
g. Uses documentation, persuasion, and alternative suggestions to resolve
therapeutic disagreements

.72 .22

h. Provides accurate, organized, and pertinent information relevant to the
team’s current or future tasks

.76 .32

i. Follows up on questions asked by the team in a timely fashion .72 .35
j. Interactions with the team are conducted with an appropriate level of confidence. .84 .19
k. Retrieves and evaluates new information for the purpose of responding to
professional questions

.76 .29

Original Competency #12: Professionalism/Motivation (10 subcompetencies) Factor 1 Factor 2
a. Identifies and respects the values of others .26 .80
b. Demonstrates knowledge and understanding of the pharmacist “code of ethics” .26 .77
c. Defends ethical decisions through analysis of ethical principles .20 .73
d. Demonstrates sensitivity to confidentiality issues .29 .76
e. Attends and participates in all activities according to attendance policies .42 .64
f. Is punctual for all activities -.03 .39
g. Completes assigned responsibilities (including patient care responsibilities) on time .10 .37
h. Accommodates to change in workflow without disruption of work schedule .25 .36
i. Initiates additional learning opportunities .21 .27
j. Synthesizes new information in order to draw conclusions, hypothesizes,
or decides a course of action

.40 .28

Rotation Sums of Squared Loadings 7.2 5.9
% of Variance 34.1 28.3
Cumulative Percent 34.1 62.4
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are equally applicable to both clinical and nonclinical
APPEs. Although not exhaustive, we tested content
validity by examining whether a subcompetency was
evaluated by a preceptor for a student under these dif-
ferent circumstances. First, it was hypothesized that
the subcompetency “identifies and suggests appropriate
therapeutic endpoint” (subcompetency 4a) would be
observed more often in a clinical vs a nonclinical
APPE. Students’ competency was rated by preceptors
in over 90% of cases in clinical ambulatory and inpa-
tient practice experiences, but only 41% in nonclinical
practice experiences. Similarly, subcompetency 3c
(“synthesizes history and physical to identify prob-
lems”) was marked by 86.5% and 98.3% of clinical
ambulatory and inpatient APPEs, respectively, but by
only 51% of nonclinical APPEs.

Within certain clinical practice experiences, one
might expect the same pattern for certain subcompeten-
cies. For example, preceptors in clinical ambulatory prac-
tice experiences at community pharmacies were most
likely to rate students on “correctly labels and performs
the final check” (69%) vs clinical inpatient (31%) or non-
clinical practice experiences (28%). The same pattern
occurred when applied to the state and federal regulations
in the dispensing process subcompetency (1b), namely
preceptors in clinical ambulatory practice experiences
were most likely to rate students (78%) vs clinical inpa-
tient (40%) or nonclinical practice experiences (39%).
Finally, some competencies should be common to all
APPEs. For example, 99% of the preceptors rated stu-
dents as “dressing appropriately for the setting” for all 3
types of APPEs.

Finally, in some instances, while the statistical re-
sult may have been significant, we reflected on its prac-
tical meaningfulness. For example, preceptors rated
over 99% of the students on the “identifies and respects
the values of others” competency (12a) in the clinical
ambulatory and inpatient APPEs, but only 97.6% of the
students were rated for this competency in the non-
clinical APPEs. In this case, the difference between
the nonclinical and clinical competencies was less
than 2 percent and was not considered meaningful al-
though the finding was significant because of the large
sample size.

Criterion Validity
Finally, the 13 SUCCESS competencies were

regressed on students’ composite score on the North
American Pharmacy Licensure Examination (NAPLEX).
The general linear model of the 13 combined competen-
cies was significantly associated with their NAPLEX
scores (R250.14, F53.10, p,.001).

Internal Consistency
In each case, the original competency scales showed

adequate internal consistency (Table 3). Cronbach alpha
for 15 of the factors ranged from a low of 0.77 (Dress,
Sensitivity and Respect, competency 11a) to a high of
0.93 (Professional Team Interaction, competency 11
andTeamProfessionalism, competency 11b). Only 2 sub-
competencies in a scale (eg, as is the case with the empa-
thy subcompetencies from competency 7) did not allow
for calculation of the internal consistency. When the in-
ternal validity of the 2 reconfigured competencies was
examined (Table 3), the new interpersonal working re-
lationships competency had the highest internal consis-
tency of all of the competencies in the instrument, and the
newly configured ethical behavior internal consistency
alpha value was higher than 3 of the factors from the
original factor analyses (ie, “dress, sensitivity, respect.”
“original ethical behavior,” “work behavior”), with
the exception of the team professionalization factor
(alpha50.90 vs alpha50.93). In short, the new configu-
ration had 2 vs 4 factors, providing an equal number of
competencies (ie, 2) to the original SUCCESS, but with
fewer subcompetencies. Finally, when the 13 competen-
cies were entered into the same scale, the internal consis-
tency was 0.95.

DISCUSSION
The goal of this line of inquiry was to assess the

psychometric properties of the SUCCESS clinical com-
petency assessment instrument,15 including investigating
the legitimacy of claims for its content, construct, and
criterion validity, and internal consistency. For the most
part, the findings supported the developers’ validity
claims beyond face validity. When first constructing the
SUCCESS instrument, broad competencies were first of-
fered and then component skills or subcompetencies nec-
essary to safe and effective patient care were proposed for
each competency. Themajority of the competencies dem-
onstrated convergent and discriminant validity as postu-
lated. Subcompetencies within the same competencies
loaded on1 dimension (converged), and subcompetencies
from different competencies loaded on different factors
(discriminated) as required by the principles of construct
validity, although somemodifications to the original con-
figuration were warranted. For example, competencies 7,
11, and 12 represented most of the instances when multi-
ple dimensions were uncovered where single dimensions
were needed to support claims of construct validity.
Moreover, 2 factors emerged in the original analysis
of competency 7 (Patient Education and Counseling).
The results seemed to suggest one factor reflecting “em-
pathy” and another factor representing “communication
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strategies.” Competency 11 (Professional and Team Inter-
action) and competency 12 (Professionalism/Motivation)
each also disclosed 2 factors in the original analyses. The
reason for pointing out the lack of unidimensionality
among these 3 competencies does not end with the fact
that they aremultidimensional, although that fact contrib-
utes to themain point. The SUCCESS competency frame-
workwas developed in the sameway as other frameworks
(eg, a panel of experts agreed upon the wording and face
validity of these 3 competencies), yet the results of an
in-depth psychometric analysis suggested room for im-
provement. Therefore, the main inference from our find-
ing and the primary message of this study is to advocate
for more extensive evaluation of clinical competency as-
sessment instruments in the experiential field. Assess-
ment of student performance in experiential education
is complex because of the integration of skills required
by APPEs. Without clear conceptualization and careful
definition, some skills and abilities interwoven into com-
petency statements can make it difficult for preceptors to
divide one competency assessment from another in
vivo.17 The finding that the original competencies 11
and 12 shared subcompetencies on 2 separate factors
demonstrates the pitfalls of relying on constructs based
solely on learned opinions and face validity. For example,
if one asks a preceptor to subjectively list the attributes of
a “good” APPE student, they will list many things; but

that list will almost always include professionalism,
which includes attendance, dress, enthusiasm, and follow
through on work activities. These professionalism attri-
butes must be present for a student to be successful in any
competency areas. So, it is not surprising that these pro-
fessional attributes might be connected to multiple com-
petencies. However, based on our findings, one could
argue that professionalism subcompetencies are already
being assessed in other competencies, but that the assess-
ments may reflect a halo effect, which occurs when a pre-
ceptor rates a student high or low because of a general
impression they have about the student’s performance.
This global impression allows the preceptor to overlook
specific positive or negative attributes in other areas, and
the rating of the student may be influenced by the pre-
ceptor’s perceptions of the student’s capabilities instead
of the student’s actual performance. This assessment of
capability vs actual performance may result in the failure
to distinguish different dimensions of clinical care.18,19

Rating students on their potential may not give the per-
formance assessment the weight it warrants, resulting in
flawed assessment of competency. The data seem to in-
dicate that SUCCESS is on track. However, it also seems
that ongoing assessment of individual subcompetencies is
needed to optimize the number of competencies so one
can differentiate between studentswho are competent and
thosewho are not. The risk of not doing a careful, ongoing

Table 3. Number of Factors and Items and Internal Consistency of SUCCESS Competencies (n5291)

Competency # of Factors # of Items Cronbach alpha

1. Drug Distribution Systems 1 9 0.84
2. Disease State Knowledge 1 6 0.89
3. Drug Therapy Evaluation and Development 1 7 0.89
4. Monitoring for Endpoints 1 6 0.90
5. Patient Care Presentations 1 7 0.89
6. Patient Interviews 1 8 0.91
7. Patient Education / Counseling 2 10 0.90

a. Empathy 1 2 N/A
b. Communication Strategies 1 8 0.92

8. Drug Information 1 8 0.87
9. Formal Oral Presentations 1 9 0.91

10. Formal Written Presentations 1 4 0.89
11. Professional Team Interaction 2 11 0.93

a. Dress, Sensitivity, Respect 1 3 0.77
b. Team Professionalism 1 8 0.93

12. Professionalism / Motivation 2 10 0.91
a. Ethical Behavior 1 4 0.87
b. Work Behaviors 1 6 0.89

13. Cultural Sensitivity 1 4 0.91
Original Scale Internal Consistency 99 0.95
Revised Competency 11 and Competency 12 # of Factors # of Items Cronbach alpha
Interpersonal Working Relationships 1 10 .94
Ethical Behaviors 1 6 .90
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assessment is the perpetuation of potentially inaccurate
assessments, and the net result is that some students will
pass who probably should remediate or fail.

Also of interest was the unidimensional nature of the
association of competency 2 (Disease State Knowledge)
with theDrugTherapy andEvaluation andMonitoring for
Endpoints (competencies 3 and 4, respectively). Thismay
be best explained by looking closely at what competency
2 represents. While the development group tried to pro-
duce competency statements and definitions for compe-
tency 2 based on the application of foundational scientific
knowledge (eg, “applies knowledge of the pathology of
a specific disease”), the reality is that other competencies
heavily reflect the application, synthesis, and analysis
of the foundational sciences to clinical situations (eg,
“develops monitoring plan appropriate for specific phys-
iological differences”)—in this case, applying a founda-
tional sciences knowledge-base to competently complete
the clinical task. This finding poses the rationale for in-
vestigatingwhether subcompetencies can be deleted from
the current instrument, making it more parsimonious,
without losing significant information and an equal or
better assessment outcome. The goal in designing a reli-
able unidimensional instrument is for scores on similar
subcompetencies to be related (internally consistent), but
for each item to contribute some unique information
about the construct, aswell. This unique information prin-
ciple also should be kept inmind for subcompetencies that
load on multiple factors. Subcompetencies that load on
multiple factors do not provide unique information about
attainment of specific competencies.

Ultimately, the preceptor’s responsibility still is
to observe and accurately evaluate a student’s perfor-
mance in an experiential environment.While systems like
SUCCESS provide preceptors with a modicum of objec-
tivity, detail, and clarification on the assessment, a careful
balance must be maintained between complexity and us-
ability. Certainly,more detailed systems could be created,
but they may not result in the intended outcome. For ex-
ample, anecdotal reports indicate that having nearly 100
subcompetencies in the SUCCESS tool has limited its
widespread adoption. If preceptors cannot or do not use
an assessment tool correctly, it is no better than a less-
detailed, shorter system intended to address preceptors’
complaints about time and effort burdens. Conversely,
shorter and more global competency assessment systems
may increase usability, but their value is reduced if they
cannot adequately differentiate student performance,20 as
with the global professionalism concerns stated earlier.

Assessment of competency in experiential education
still suffers from shortcomings. First, although complex
competency frameworks are being developed nationally

and globally, a thorough reporting of their validity (other
than face validity) and reliability is not readily apparent.
For example, the preAPPE Core Performance Domain
andAbilities statements are an improvement over nothing
at all.10 The preAPPE guidance statements and most in-
dividual college and/or consortium’s APPE frameworks
still remain largely based on anecdotal data and expert
opinions regarding the face validity of the items.

In terms of the criterion validity, we were disap-
pointed in the small proportion of the variance in the
composite NAPLEX scores explained by the competen-
cies. However, it may be more a function of the choice of
gold standard vs a function of the instrument, and this
conundrum needs to be investigated for local and national
reasons. The primary purpose of SUCCESS is to assess
students’ competence and, if it were to function appropri-
ately, to distinguish between thosewho are competent and
those who are not. In the study sample, too few students
failed the NAPLEX (eg, they were considered competent
according to that standard) to test the competent/not com-
petent hypothesis. Instead, it was more of a matter of
whether higher scores on SUCCESS competencies were
associated with higher NAPLEX scores. While this is
a legitimate use of the tool, it may not be its best use.
The most common reported statistic with the NAPLEX
is a “minimum” competencymeasure with a pass/fail cut-
off point (eg, first time pass rate). However, we used the
full range of NAPLEX scores because so few students
scored below the cut-off point. Moreover, most would
agree with the assertion that the NAPLEX is primarily
a knowledge-based examination, although it tests some
skills within the limits of its computer-adaptive and
multiple-choice format. On the other hand, the SUCCESS
framework uses skill-based competencies based on pre-
ceptor’s observations. It is a core assessment principle
that the assessment instrument must reflect type of per-
formance (knowledge, skills, attitude, ability). A more
knowledge-based competency assessment might have bet-
ter predicted scores on the knowledge-based NAPLEX.

Several specific and national implications follow
from these findings regarding SUCCESS. The original
SUCCESS competencies and subcompetencies will be
reviewed based on these findings, and the number of sub-
competencies will likely be reduced. Moreover, com-
petencies 11 and 12 will be reexamined and possibly
reconceptualized. Another potentially fruitful line of in-
quiry would be examination of better and more parsimo-
nious models in the prediction of NAPLEX scores. If
a smaller subset of subcompetencies better predicts
NAPLEX scores, that information can be used in conjunc-
tion with the factor loading findings to select subcompe-
tencies for deletion or extra emphasis (eg, weighting
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specific subcompetencies vs using all subcompetencies
equally). Confirming the findings in this article with pre-
ceptors’ evaluations of students from another graduating
class would also be beneficial, as would comparing
students from different schools of pharmacy using
SUCCESS. Finally, our statistical analysis revealed
a fourth factor constituted by the 2 empathy subcompe-
tencies from original competency 7. Based on this statis-
tical finding, perhaps more subcompetencies should be
added to the instrument to create a stronger empathy con-
struct, or the 2 existing subcompetencies should be
weighted more heavily, or the existing competency
should simply be kept since the 2 empathy subcompeten-
cies loaded relatively highly on that factor because em-
pathy in professional education/counseling is important.
The final configuration of these subcompetencies in the
instrument is more than just a statistical question and
raises important theoretical and practical issues.

With respect to the national implications of these
findings, SUCCESS was developed nearly a decade ago
and was heavily influenced by the 2004 CAPE Guide-
lines.21 However, with the publication of the 2013 CAPE
Outcomes22 and the likelihood of more changes from the
finalized 2016 ACPE Standards,23 some major updates to
SUCCESS will need to be considered. While on the sur-
face, consideration of these documentsmay seem specific
to the SUCCESS instrument, they provide a timely op-
portunity for meaningful action in clinical competency
assessment as school leadership looks to update curricular
outcomes and assessment tools. As complex as theywere,
this article demonstrated only the first steps of a long-term
and more comprehensive validation program to ensure
that SUCCESS or any other APPE clinical competency
assessment instrument is optimized. However, the mag-
nitude of challenges inherent in the next steps is illustrated
by the following example. Individual rater and interrater
reliability among the assessments are essential to optimal
instrument performance. Even though the subcompeten-
cieswithin individual SUCCESS competencieswere gen-
erally internally consistent and measured the same
concepts, concerns remain about the lack of consistency
of reports of observations among preceptors using
SUCCESS and another IPPE instrument.17,24 Preliminary
work suggests that multiple preceptors observing the
same simulated student at the same time using the same
instrument may not evaluate the student the same, even to
the point of disagreeing whether a student is competent or
not competent when observing the same videotaped
event.17, 24 Other complex issues include the impact of
the halo effect and individual preceptors’ tendencies to-
ward leniency on assessment of student competency. To
the best of our knowledge, individual schools generally

do not collect and report to their faculty members and
accrediting agencies data demonstrating correct applica-
tion of their instruments and reliability of preceptors’
assessments.While some issues associatedwith problem-
atic interrater reliability can be addressed through
preceptor training and student education,25 the gap in
knowledge about the effectiveness of student assessment
practices needs further investigation. But, given the com-
plexity of these and other challenges in competency
assessment/tool validation, any single school of pharmacy
would not likely have the resources to conduct an optimal
comprehensive investigation.

It might be time to develop and implement a nation-
wide clinical competency assessment instrument. Most,
if not all, schools’ APPE assessment frameworks will
be impacted by the 2013 CAPE Guidelines and the final
2016 ACPE Standards. These changes may require
reexamination, reassessment and, possibly, revision
of existing tools.Highquality, ongoingcomprehensivepsy-
chometric evaluation of competency assessment instru-
ments is expensive to conduct. Moreover, most individual
and small consortia of schools of pharmacy probably lack
the technical expertise. If one agrees with the assertion that
a nationalAPPEcompetency tool is neededbut unavailable,
one of the implications of this work is that a national effort
may be a better use of the academy’s limited and diffusely
distributed resources. It seems to be a logical step forAACP
to take responsibility for developing, testing, implementing,
andmaintaininganongoingclinical competency tool, avail-
able to all schools in the country. The organization could
play a role similar to the American Physical Assessment
Association (APTA) in the development of the Physical
Therapist Clinical Performance Instrument (PT CPI).26

The APTA is the leader in this area and they have been
working on their tool for decades at the cost of millions of
dollars. The AACP could also develop a program designed
to train preceptors and students to use the assessment in-
strument like the APTA does for the PT CPI program.26

CONCLUSION
This study reports the outcomes of a comprehensive

assessment of the content, construct, and criterion valid-
ity, and internal consistency of the SUCCESS clinical
competency framework. The psychometric evaluation
showed the framework demonstrated adequate internal
consistency and validity for most competencies. How-
ever, it also provided guidance on improvements needed
as part of continuous quality improvement.
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