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Objective. To develop and validate three assessment tools to measure student performance in clinical
settings during required advanced pharmacy practice experiences (APPEs).
Methods. Each assessment tool was developed by subject-matter experts and validated using three
sources of evidence. Proposed content underwent a job-task analysis by external APPE preceptors,
evaluating each outcome in terms of importance and frequency of opportunity for student demonstra-
tion. After implementation, tool performance was evaluated using a measure of item applicability and
student achievement. Finally, a two-step grade verification process was developed and grade accep-
tance by preceptor was determined. A priori benchmarks for acceptable tool performance were estab-
lished for each strategy.
Results. The job-task analysis was completed by 131 preceptors (52% response), with items achieving
a composite score from 1.08 to11.83 (possible range: 15most valuable, 255least valuable). The mean
item applicability ranged from 91.3% to 94.1% (n5849 student assessments) during the first year.
Preceptors accepted the tool-generated grade in 798 (94%) assessments.
Conclusion.Data from three evaluation strategies provide evidence of effective design and use of three
unique APPE setting-specific student assessment tools. Pharmacy programs can adopt similar meth-
odologies to develop and validate their assessment tools.
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INTRODUCTION
Health professions education has evolved substan-

tially over the past decade as the demands and roles of
various health professionals continue to change. Previ-
ous models of knowledge-based curricula have been
replaced with new competency-based outcomes, which
specify skills that a graduate in a health professions
program should be able to demonstrate upon gradua-
tion.1,2 This outcome-based model was predicated on
the idea that demonstration of knowledgemay not result
in application of knowledge in the practice environ-
ment. Students must demonstrate abilities by perform-
ing under the observation of a practitioner.3 Medical
education has largely embraced this competency-based
model, leading to questions of how best to standardize
and assess the various competencies expected from
medical students.4-6 Likewise, pharmacy education

has transitioned to this model with the Accreditation
Council for Pharmacy Education (ACPE) changing na-
tional accreditation standard requirements reflecting
the Institute of Medicine Core Competencies.7,8 Each
pharmacy program is responsible for designing institu-
tion-specific curricula that outline the skills new phar-
macy graduates should be expected to demonstrate upon
graduation.9

Similarly, theAmericanCollege ofClinical Pharmacy
(ACCP) developed guidelines outlining key educational
outcomes necessary for a graduating pharmacy student
who plans on entering postgraduate residency training to
demonstrate.10 The transition from a knowledge-based to a
competency-based curriculum required several changes to
be implemented in both the delivery of education and the
assessment of students.11 Pharmacy programs were chal-
lenged to provide objective evidence that their students
were demonstrating these core competencies with increas-
ing proficiency, and established benchmarks (minimum
standards) that students must reach throughout the pro-
gram. With the advanced pharmacy practice experiences
(APPEs) taking place in the last year of pharmacy students’
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educational training, students have been expected to dem-
onstrate these competencies across a variety of practice
settings and provide evidence of achieving minimum stan-
dards established by the profession.

The University of Colorado Skaggs School of Phar-
macy and Pharmaceutical Sciences (SSPPS) imple-
mented 14 new ability-based outcomes (ABOs) as part
of their curricular redesign in 2012.12 These outcomes
were established based upon the then-currentACPEStan-
dards 2007 guidance documents, as well as substantial
faculty input. These new outcomes became the founda-
tion for assessing SSPPS student’s readiness to graduate
and enter pharmacy practice. We quickly recognized,
however, that the experiential assessment tool in place
for preceptors to assess student performance during
APPEs was inadequate to provide evidence of student
competency. The tool in use was generalizable to all
APPEs, regardless of setting or type. While the rubric
had been revised to include the various ABOs relevant
to pharmacy practice, preceptors were often misinterpret-
ing the assessment items, and ranked a substantial number
of outcomes as “not applicable” to the practice experi-
ences offered in the program. It was unclear whether pre-
ceptors simply did not understand the terminology used in
the rubric or if opportunities to perform such tasks were
not available to students. Complicating this problem was
facultymembers’ desire to transition all previous pass/fail
courses, including all of the experiential courses, to a
graded A-F system. The SSPPS Office of Experiential
Programs, in conjunction with faculty members, precep-
tors, and students serving on the school’s Experiential
Education Committee (EEC), decided to systematically
revise the APPE assessment tool in a data-drivenmanner.
The goals of this revision included to contextualize out-
comes for preceptors according to their practice setting,
increase the reliability of student assessment by reducing
the use of the “not applicable” response, and distinguish

all levels of student performance through consistent sum-
mative scoring.

The focus on validating student assessments within
pharmacy education has continued to grow. Examples of
development and validation of tools for pharmacy student
assessment have been published within pharmacy and in-
terprofessional education literature.13-17 Perspectives on
validity, from Messick to Kane, encourage developing an
argument of validity inclusive of multiple sources of evi-
dence supporting the appropriate use of themeasurement to
determine appropriate consequences.18-20 This manuscript
describes a development process that promotes content
validity andgathers evidenceof appropriate design through
distinct stages of development and implementation.

METHODS
This content validation study of tool design gathered

evidence of validity from three sources: a job-task anal-
ysis of proposed student outcomes, a measurement of
applicability between assessment tool and APPE setting,
and acceptance of tool-generated grades by preceptors.
The primary outcome of this study was to determine
whether the newly designed setting-specific APPE as-
sessment tools provided reliable and meaningful student
assessments that successfully demonstrated achievement
of expected skills and abilities. The context for this con-
tent validity study was limited to the three core APPE
settings used in the SSPPS program: ambulatory care
practice, health-system/inpatient care practice, and com-
munity pharmacy practice, inclusive of all required and
elective APPEs occurring in those settings. This study
was reviewed and determined to be non-human research
by the Colorado Multiple Institute Review Board.

The process of developing, testing, implementing,
and conducting analysis of the newly designed assess-
ment tools encompassed five years, beginning in 2013
(Figure 1).Outcomeswere initially identified andmapped

Figure 1. Timing and Sequence of Design, Validation, and Implementation Process
Stakeholder engagement and responsibilities denoted by color:
Office of Experiential Programs in collaboration with the Experiential Education Committee (white figures),
Subject-Matter Expert Workgroups (gray figures), and Advanced Pharmacy Practice Experience Preceptors (dark gray figures).
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fromACPE Standards 2007 and associated guidance doc-
uments, the school’s 14 overarching ability-based out-
comes, and the school’s prior APPE assessment tool.
The EEC formed three subject-matter expert (SME)
workgroups to develop evaluative statements aligned
with the mapped outcomes. Each SME workgroup
consisted of at least one person representing each of the
following stakeholders: experiential education adminis-
trators, clinical faculty members, non-faculty preceptors,
and pharmacy students.With the exception of students, all
members of the SME workgroup had significant practice
experience in the setting assigned to their respective
workgroup. Each workgroup was responsible for devel-
oping content (ie, student outcomes) for their assigned
tool and reviewing evidence generated from subsequent
validation steps. With each release of updated documents
by ACPE leading to Standards 2016, SME workgroups
were charged to ensure any gaps resulting from revised
standards were addressed with their assigned assessment
tool. Amaster outcomemapwasmaintained centrally and
indexed by both Standards 2007 and 2016 to ensure align-
ment. The SME workgroups routinely presented their
work and findings to the full EEC and peer SME work-
groups such that each unique tool was developed in par-
allel to the others. The intent of this coproduction model
was to ensure consistent form and functionality of the
final tools, while also ensuring no gaps in outcomes
remained on the programmatic level.

Once all three tools were mapped with the proposed
outcomes, the evaluative items for each tool’s outcomes
underwent a job-task analysis by preceptors representing
each setting type.21,22 Active preceptors, defined as hav-
ing an APPE student assigned to their practice during the
then-current academic year (2014-2015), received an
electronic survey via Qualtrics (Qualtrics Provo, UT)
containing all evaluative items slated for inclusion for
the tool aligning with their practice setting. Preceptors
were asked to assess each item on importance and fre-
quency of performance in their work setting. Preceptors
assessed importance by responding to the question, “How
important is the following task or ability to determine the
student’s successful completion of your rotation?” using a
5-point scale ranging from 15extremely important to
55not important. Similarly, preceptors assessed fre-
quencywith which the skill was performed by responding
to the question, “How often will your student(s) have
opportunities to demonstrate the task or ability during
your APPE rotation?” using a five-point scale ranging
from 15multiple times daily to 55no opportunity to en-
gage. Responses for each factor were multiplied to create
a composite score for each item, with possible ranges
of 1 (very important and occurring daily) to 25 (neither

important nor frequent). Per governmental industry stan-
dards for job-task analyses, items receiving mean scores
of 3 or below in each scale were considered to be highly
critical for job performance.14 The EEC determined prior
to the task-analysis that each item should achieve a mean
composite score of less than 10, indicating at minimum
that the item has a moderate degree of value and align-
ment with the environment. The full EEC would review
any item exceeding this threshold and determine if the
item would be removed or further refined prior to inclu-
sion in the final tool.

The three new assessments were fully implemented
for the APPE program for the graduating class of 2017
(June 2016-May 2017). A five-level rating scalewas stan-
dardized across all assessment tools (Table 1). The pre-
vious assessment tool was discontinued and all existing
and newly enrolled APPE preceptors were assigned an
online training module (a PowerPoint presentation with
voice over) regarding the new APPE assessments. All
preceptors assigned as a student’s primary assessor were
required to complete the training prior to the start of their
first APPE. The new assessment tools were used for mid-
rotation formative reviews and for summative scoring at
the end of the six-week experience.

All end-of-APPE student assessments submitted for
the class of 2017 were reviewed systematically for pur-
poses of this validation study. This classwas comprised of
157 entry-level PharmD candidates. Each student was
required to complete, at minimum, one APPE in the com-
munity pharmacy setting, one in the ambulatory care
practice setting, and at least two APPEs in the health-
system/inpatient care setting, plus opportunities for up
to two additional elective APPEs in any setting. All
APPEs were full-time, six-week experiences (240 hours).
Student assessments were compiled electronically through
an online assessment and portfolio platform,E*Value (Med-
Hub Minneapolis, MN).

Tool applicability was measured for each of the set-
ting-specific instruments andwas defined as the number of
items used to rate student performance, excluding those
marked non-applicable, divided by the total number of
items presented to the preceptor on the assigned tool and
averaged by the number of student assessments completed
for each setting type. Item applicability was determined
separately by taking the number of successful observations
of a given item, excluding the instances it was rated as
nonapplicable, and dividing it by the total number of the
setting-specificAPPE student assessments completed. The
EEC determined an a priori goal for item applicability of
85% for all evaluative items assessed during the three core
APPE settings. The EEC agreed that item applicability at
or above these thresholds would indicate a tolerable use of
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the non-applicable response by the preceptor while allow-
ing for variability in individual experiences. Items below
this threshold would require review and adjustment.

A two-step grade submission process was developed
by which the preceptors first completed the appropriate
APPE assessment tool (step 1) by rating student perfor-
mance on assigned outcomes using a five-level scoring
rubric (Table 1). The online evaluation platform automati-
cally tabulated the student’s performance ratings after pre-
ceptors submitted the assessment form in step 1, triggering a
second assessment form, referred to as the preceptor’s grade
verification form, to be made available electronically. Pre-
ceptors thenopened the gradeverification form,which sum-
marized all ratings entered during step 1 and indicated the
tool-generated summative letter grade to be assigned. Pre-
ceptors were required to submit this grade verification form
(step 2) by either accepting the summative letter grade gen-
erated by the information provided in step 1, or suggest and

justify an alternative summative letter grade. Preceptors
were not allowed to alter the ratings or narrative feedback
provided in step 1 even if they were dissatisfied with the
resulting grade. The preceptor’s acceptance or rejection of
the tool-generated grade was described using the Cohen’s
kappa agreement statistic, evaluating thematch between the
tool-generated letter-grade and the final letter-grade
assigned upon preceptor’s grade verification (step2). The
EEC identified a cutoff of Cohen’s kappa .0.4, which
was considered moderate agreement for each tool.23-25

The EEC determined that tools failing to achieve this mark
would be discontinued or revised and monitored.

RESULTS
The job-task analysis was completed by 131 active

preceptors (a response rate of 52%), including community
pharmacists (n532), ambulatory care pharmacists (n537),
and health-system pharmacists (n562). All 98 items

Table 1. Levels and Definitions of Student Competence Used by Preceptors to Measure Student Performance

Anchors and Descriptionss Competence

Beyond Entry-Level Performance Yes
Performs ability consistently with excellent quality
Performs ability with independence, capable of performing without need for assistance; aware
of risk and performs safely, practice-ready

Demonstrates mastery of ability and/or ability to teach ability to peers or other learners (eg,
IPPE students)

Entry-Level Performance Yes
Performs ability consistently with good quality
Performs ability with independence and seeks resources when needed; aware of risk and
performs safely; practice-ready

Able to demonstrate ability with high degree of difficulty or complexity
Entry-Level Performance with Limitations Yes: Improvement Desired

Performs ability with appropriate quality, but does so inconsistently
Performs ability with some independence; aware of risk but requires supervision to ensure
safe practice; sometimes requires guidance from preceptor

Able to demonstrate ability with low degree of difficulty or complexity, but may not be able to
demonstrate ability with more complex variables are present

Beginning Performance No: Significant Improvement
NeededPerforms ability at level expected of an introductory (IPPE) student

Performs ability inconsistently, but improves with preceptor coaching
Unable to perform ability independently, unaware of risks or need to seek guidance; often
requires guidance from preceptor for safe practice

Able to identify ability when performed by others, but unable to demonstrate ability
consistently

Not Ready for Advancement No: Failure to Demonstrate
SkillPerforms ability with unacceptable quality

Performs ability inconsistently, if at all, despite coaching from preceptor
Unable to perform ability independently; unaware of risks or need to seek guidance; always
requires complete guidance from preceptor for safe practice

Unable to identify ability when performed by others; Does not demonstrate knowledge of the
ability, or unaware of need for ability

Not Applicable
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developed by the SME workgroups were included in the
job-task analysis, of which 95 (97%) received a combined
score of less than 10, indicatingmoderate to high alignment
with the associated practice setting. The full range of com-
posite scores included a low of 1.08 and a high of 11.83.
Scatterplots of themean scores for individual outcomes are
illustrated for each setting in Figures 2, 3, and 4. No items
mapped to the community practice setting received amean
combined score greater than 10. Three items, two in the
health-system/inpatient care proposed outcomes, and one
item mapped to both the ambulatory care and health-sys-
tem/inpatient care tool, exceeded this threshold. The SME
workgroups ultimately approved all competencies to be
mapped to their assigned APPE tool, with a majority of
items being transposed verbatim to the final assessment
tool as evaluative items. The outcomes identified as having
the least alignment (combined score .10) were further
refined before their addition to the final version of the as-
sessment tools.

During the first year of full implementation, precep-
tors employed the new tools to provide 849 assessments of
student performance in three core APPE settings. Each

tool demonstrated a high measure of item applicability
and tool applicability. The ambulatory care practice as-
sessment tool included 30 evaluative items with a mean
measure of tool applicability of 93.4% across 243 student
assessments. The community practice assessment tool in-
cluded 34 items with a mean measure of tool applicability
of 94.1%from243 student assessments.Thehealth-system/
inpatient care assessment tool consisted of 32 items and
demonstrated a mean measure of tool applicability of
91.3% from 372 student assessments.

Each outcome item was described quantitatively us-
ing item applicability, defined as the percentage of mea-
surements occurring across all relevant APPEs, and the
frequency of student achievement of each outcome. Items
within the domains of communication and professional-
ism were common across all settings and are presented in
Table 2. The practitioner skills domain consisted of out-
comes unique to each setting mapped to sub-domains of
the pharmacist patient care process, medication use and
systems management, professional stewardship, promo-
tion of public health and wellness, and drug information.
Item performance within this domain was summarized

Figure 2. Job-Task Analysis of Ambulatory Care Outcomes
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quantitatively by setting type: ambulatory care assess-
ment tool (Table 3), community pharmacy assessment
tool (Table 4), or the health-systems/inpatient care assess-
ment tool (Table 5). All but three outcomes achieved the
threshold of item applicability of 85%or higher. One item
found in all three settings with setting-specific qualifiers,
“recognize emerging issues, products, and services to im-
prove pharmacy practice and/or public health” fell below
the threshold in the ambulatory care setting (76.9%) and
health-system/inpatient care (77.2%). Two additional
items within the health-system/inpatient care practitioner
skill domainmapped to medication use and systemsman-
agement failed to achieve the predetermined threshold.
These items mapped to understanding of the health sys-
tem’s centralized drug distribution systems (mean item
applicability571.2%) and engaging in system-level qual-
ity improvement initiatives (75.5%).

Distributionof letter grades assignedby the assessment
tool and their associated acceptance by preceptors is pre-
sented in Table 6. Preceptors accepted the tool-generated
final grade recommendation for 805 (94%) student assess-
ments across all three setting types. For ambulatory care
APPEs, a total of 234 final grades were assigned. Out of

these, preceptors accepted the grade generated by the
tool in 216 (92.3%) instances. Considering the 18 cases
(7.7%) of disagreement, the majority (16) of preceptor
evaluations indicated a better grade should have been
given, while two identified a lower grade was more ap-
propriate. For community practice, there were 243 final
grades, and 239 (98.4%) cases in which the preceptor
accepted the tool’s calculated score. The four (1.6%)
discrepancies were cases in which the preceptor felt
the student should have earned a score one-letter grade
lower than the calculated score. Finally, in health-system/
inpatient care practice, there were 372 final grades submit-
ted, with 350 (94.1%) of tool-generated grades accepted by
the preceptor. Of the 22 cases (5.9%) with which there was
disagreement, 12 preceptors felt the student earned a higher
score and 10 felt the student earned a lower score than the
score generated by the tool.

The Cohen’s kappa for each assessment tool was
above the 0.41 threshold indicating good to very good
agreement in ratings between the tool-generated and
preceptor-recommended grade: ambulatory care prac-
tice, k50.702 (95% CI, 0.592 to 0.812); community
pharmacy practice, k50.825 (95% CI, 0.657 to 0.993);

Figure 3. Job-Task Analysis of Community Pharmacy Outcomes
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health-system/inpatient care practice, k50.772 (95% CI,
0.690 to 0.853). Based on these results, the EEC recom-
mended the adoption of the new APPE assessment tools
and recommended the two-step grade verification process
be adopted for all experiential-based courses.

DISCUSSION
This study describes the development and subse-

quent content validation of three new APPE assessment
tools, all mapped to relevant outcomes within the context
of tasks or abilities commonly demonstrated during three
required APPE settings. The evolution of health profes-
sions’ assessments from the traditional knowledge-based
model to the new competency-based frame necessitates
that students demonstrate key skills and abilities. While
these competencies should be demonstrated across the
pharmacy curriculum, there is wide acceptance that dem-
onstrating these skills during APPEs is a crucial part of
verifying a student’s practice readiness.26,27However, the
competencies outlined by Standards 2016 are at times
broadly defined, and that demonstration of these skills
can look quite different across different types of practices.7

This study adds to the existing literature because of
the unique approach taken to develop individual assess-
ment tools to assess student performance in APPEs, as
well as the process of content validation to ensure that
the tools accurately align with experiential training. En-
gaging practicing preceptors in the development of the
tool was intentional and intended to enhance the tool’s
performance and applicability. This purposeful process of
engaging practicing preceptors during the design of the
tools and the subsequent validation processes resulted in
tools that successfully measured student performance.
Considering the job-task analysis data, preceptors clearly
felt that the items proposed by the workgroups were fre-
quently demonstrated (mean (SD) scores: ambulatory
care 1.84 (0.49); hospital 2.05 (0.62); community 1.77
(0.43) with a 1 indicating a skill demonstrated multiple
times a day and a 2 indicating a skill performed daily.
Likewise, with regards to the skill’s importance, precep-
tors also viewed the items as being highly important
(mean (SD) scores: ambulatory care 1.59 (0.36); hospital
1.84 (0.51); community 1.55 (0.3) where 1 indicated ex-
tremely important and 2 indicated very important for the

Figure 4. Job-Task Analysis of Health System/Inpatient Care Outcomes
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nature of each rotation. Combining these scores to attain a
composite of frequency and importance demonstrated an
average of 3.50 for ambulatory care, 4.54 for hospital, and
3.19 for community, all well below the predetermined
threshold of 10 set by the EEC. Of note, only a few items
received individual scale scores greater than 3 and com-
bined scores greater than 10.One specific individual com-
petency mapped to assessing the student’s awareness of
emerging issues in pharmacy practice was rated consis-
tently low in all three practice settings. However, after
implementation, when setting-specific examples were in-
cluded in the outcome text, the item applicability in the
community setting reached 98.4%. Similar edits were less
successful in the other two practice setting types for this
outcome, which received item applicability rates of 76.9
and 77.2 in ambulatory care and health-system/inpatient
care, respectively. Other lower-performing items identi-
fied by the job-task analysis within the health-system/

inpatient care assessment tool received item applicability
rates in the low 70s, despite additional edits prior to full
implementation of the new tools. This suggests that these
particular outcomes might be the most variable and diffi-
cult to assess in requiredAPPEs ormay require additional
strategies for assessment. The congruency between high
and low combined scores and subsequent preceptor rat-
ings of item applicability demonstrates the effectiveness
of the job-task analysis in being foundational in develop-
ing valid assessments.

Despite their low performance, these three lower-
performing items were ultimately retained in the final
versions of the assessment tools as each item was mapped
directly to the school’s curriculum and assigned to the expe-
riential education program for assessment. Additionally, tol-
erance for lower-performance was deemed acceptable in the
context that each student would be assigned multiple oppor-
tunities to demonstrate these outcomes during their APPE

Table 2. Evidence of Appropriate Inclusions of Standardized Student Outcomes Assigned to All APPE Settings

Ambulatory
Care (N=234
Assessments)

Community
Pharmacy (N=243

Assessments)

Health System/
Inpatient Care

(N=372 Assessments)

IA
(Mean, %)

SA
(%)

IA
(Mean, %)

SA
(%)

IA
(Mean, %)

SA
(%)

Communication Domain
Provide effective and succinct verbal information that is
appropriate for the target audience (eg, peers,
professionals, patients, and/or caregivers)

100 94 100 98 100 94.9

Provide effective and succinct written information that is
appropriate for the target audience (eg, peers,
professionals, patients, and/or caregivers)

100 94.9 100 100 100 96.5

Select effective communication strategies that optimize
interactions between peers, professionals, patients, and/or
caregivers

100 95.7 100 98.4 100 94.6

Display verbal and non-verbal mannerism that promote
empathetic, respectful, and compassionate
communication

100 97.4 100 100 100 98.7

Communication demonstrates sensitivity to humanistic
factors (diversity, culture, age, race, socioeconomic
status, health literacy, stigmatized disease, and end of life)

100 98.3 100 99.6 100 98.9

Professionalism Domain
Make and defend rational, ethical decisions within the
context of professional and personal values

100 97.9 100 99.6 100 99.2

Demonstrate caring, ethical, and professional behavior when
interacting with peers, professionals, patients, and/or
caregivers

100 98.7 100 100 100 99.5

Respect and protect private, proprietary, and/or sensitive
information

100 98.7 100 99.6 100 100

Develop and maintain professional relationships with peers,
professionals, patients, and/or caregivers

100 97.4 100 98.8 100 99.2

Abbreviations: IA5Item applicability calculated by dividing number of measurements made, excluding “non-applicable,” by the number of
student assessment completed. SA5Percent of student achievement as determined by identifying the number of student assessments in which the
item was marked as “entry-level performance” or “beyond entry-level performance” by the preceptor
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trainingas these specificoutcomeswerenot limited toa single
required rotation.While theseoutcomesarevaluedbyaccred-
itation standards and by the school, it is unclear if alternative
methods for student assessment of competency may be
needed during experiential training. In the absence of alter-
native strategies, the decision was made to maintain these
outcomes in the APPE student assessment tools. In an effort
to ensure quality improvement, the EECcharged the school’s
Office of Experiential Programs to monitor the performance
of the new tools and determine if item applicability of these
low-performing items improves with time as preceptors gain
more familiarity with the tool. Alternatively, the committee
couldhave recommendedremoving the three low-performing

items and ensuring 100% of items achieved all benchmarks.
Ultimately, and aftermuch debate, the committee determined
more was gained by maintaining the three low-performing
outcomes, engaging in quality improvement process, and
avoiding a gap in the curriculum outcome map.

The final source of evidence gathered to determine if
the use of these tools were providing valid measurements
of student performance came from the acceptance of the
tool-generated grade by the student’s preceptor. This
aligns with the step of evaluating the implications and
decision-making which result from an education mea-
surement, the final key aspect of Kane’s argument for
establishing validity.18 Of note, the EEC chose not to

Table 3. Evidence of Appropriate Inclusion of Unique Outcomes Assigned to Ambulatory Care Settings (N5234 Student
Assessments)

Mean Item
Applicability, %

Students Achieving
Outcome, %

Pharmacist Patient Care Process Outcomes
Identify, collect, and organize patient-specific information needed by the
pharmacist in order to prevent, detect, and/or resolve medication-related
problems

100 94

Identify and prioritize patient-specific medication-related problems 99.1 96.6
Assess chronic disease severity, therapeutic goals, and control 99.6 96.6
Assess current therapy (medication and non-medication) 99.6 94.9
Consider patient-specific characteristics, including health literacy, cultural
diversity, clinical data, and behavioral psychosocial issues, when determining
appropriate medication and non-medication therapies

99.6 97

Develop a monitoring plan 98.7 94.9
Conduct patient education including verification of patient understanding of
treatment plan

98.7 97.4

Critically evaluate and select treatment options using sound scientific principles,
guidelines, and evidence

99.6 94

Select appropriate medication and non-medication therapy 99.6 94
Review and adjust therapeutic plan based upon patient response (eg, outcomes) 97 93.6
Evaluate adherence and intervene to improve adherence as needed 97.9 97
Consult or refer to other health care providers as appropriate to resolve drug-
related problems and optimize treatment

94.4 91.5

Medication Use and Systems Management Outcomes
Identify patient care needs that can be appropriately managed by ambulatory care
pharmacy services.

94.4 92.3

Contribute to the systematic documentation and/or communication of clinical
services provided

94 91.5

Use applicable protocols and follow all regulatory guidelines (eg, CDTM, coding) 88.5 87.2
Professional Stewardship Outcomes

Self-identify opportunities for growth in one’s own performance 100 96.6
Demonstrate self-motivation to improve performance 100 97.9
Incorporate provided feedback into work 100 97
Recognize emerging issues, products, and services (eg, transitions-of-care
programs, billing platforms, reimbursement programs, etc.) to improve
pharmacy practice and/or public health

76.9 73.5

Item applicability calculated by dividing number of measurements made, excluding “non-applicable,” by the number of student assessment
completed. The percent of students achieving the outcome was determined by identifying the number of students who received rates of “entry-
level performance” or “beyond entry-level performance.”
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include a D score for APPEs after much discussion with
stakeholders. Pharmacy faculty members and students
felt performing at a D level was unacceptable and equiv-
alent to a failing grade. Therefore, the possible summative

grade scores were limited to A, B, C, and F. It should
further be noted that in only two cases the discrepancy
between the tool-generated grade and preceptor’s desired
grade was larger than one letter grade. In both cases the

Table 4. Evidence of Appropriate Inclusion of Unique Outcomes Assigned to Community Pharmacy Practice Settings (N5243
Student Assessments)

Mean Item
Applicability

(%)

Students
Achieving

Outcome (%)

Pharmacist Patient Care Process Outcomes
Identify, collect, and organize patient-specific information needed by the pharmacist in
order to prevent, detect, and/or resolve medication-related problems

97.9 97.5

Identify and prioritize patient-specific medication-related problems 97.9 97.9
For each problem, assess current therapy 96.7 96.3
Assess disease severity, chronic disease control, and therapeutic goals 93.8 93.4
Critically evaluate and recommend treatment options using sound scientific principles
and evidence

96.7 95.9

Consider patient-specific characteristics, including health literacy, cultural diversity,
clinical data, and behavioral psychosocial issues, when determining appropriate
medication and non-medication therapies

96.3 95.9

Consult other health care providers as appropriate to resolve medication-related
problems and optimize therapies

98.4 98.4

Medication Use and Systems Management Outcomes
Assist patient in selecting and/or evaluating self-care options that could be considered
for their health care related problems

98.8 98.4

Optimize appropriate prescription, self-care and non-medication therapies 97.9 97.1
Conduct patient education with an emphasis on adherence, including prescription and
non-prescription therapies; Verify patient understanding of treatment plan

98.4 97.9

Prepare and dispense medications in a manner that promotes safe, accurate and effective
use

98.8 98.8

Perform calculations necessary to individualize medication therapy (eg, weight-based
dosing)

94.7 94.7

Carry out duties in accordance with legal, ethical, social, economic and professional
guidelines

99.2 98.4

Comply with laws and regulations and apply ethical and professional standards to
community practice

99.6 99.6

Consider financial implications in the roles of inventory and product ordering within the
community pharmacy practice

95.5 94.7

Assess medication distribution and control system(s) and identify areas of improvement 88.5 88.1
Identify strategies for effective personnel management (eg, technician supervision) 91.4 89.3

Promotion of Public Health and Wellness Outcomes
When counseling patients, promote healthy behaviors (eg, sunscreen use, avoiding
antibiotic overuse) and disease prevention (eg, health screens)

97.1 96.7

Advocate for the importance of immunizations in avoiding vaccine-preventable
diseases and administer immunizations upon request

94.7 94.2

Professional Stewardship Outcomes
Recognize emerging issues, products, and services (eg, use of CMS Star Ratings) to
improve pharmacy practice and/or public health

98.4 98.4

Self-identify opportunities for growth in one’s own performance 100 98.8
Demonstrate self-motivation to improve performance 100 99.2
Incorporate provided feedback into work 100 99.6

Item applicability calculated by dividing number of measurements made, excluding “non-applicable,” by the number of student assessment
completed. The percent of students achieving the outcome was determined by identifying the number of students who received rates of “entry-
level performance” or “beyond entry-level performance.”
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student was assigned a grade lower than they received;
one receiving a C when the preceptor thought an A was
more appropriate, and one receiving an F when the pre-

ceptor felt a B was more appropriate. Each of these dis-
crepancies was discussed with preceptors and the
Experiential Education Committee. In these cases, the

Table 5. Evidence of Appropriate Inclusion of Unique Outcomes Assigned to Health System / Inpatient Care Settings (N5372
Student Assessments)

Mean Item
Applicability (%)

Students Achieving
Outcome (%)

Pharmacist Patient Care Process Outcomes
Identify pertinent patient-specific information needed by the pharmacist in order
to prevent, detect, monitor, and/or resolve medication-related problems

100 94.9

Collect and organize patient-specific information in a manner that facilitates
efficient development of patient assessment

100 95.2

Assess acuity of current disease states and prioritize therapeutic goals 98.1 92.7
Identify patient-specific medication-related problems 98.7 94.6
For each problem, assess current therapy 99.2 94.1
Consider overall goals of current admission set forth by the health care team when
prioritizing medication-related problems

98.9 93.8

Consider patient-specific characteristics, including acuity of disease, anticipated
course of treatment, and transitions of care when determining appropriate drug
and non-drug therapies

99.5 93

Apply practical pharmacokinetic principles as needed when recommending
appropriate therapeutic regimens

95.4 91.9

Critically evaluate and select treatment options using sound scientific principles,
guidelines, and evidence

99.2 92.7

Review and adjust therapeutic plan based upon patient response (eg, outcomes) 96.5 91.1
Develop appropriate monitoring plans and anticipate possible adverse effects
associated with the treatment plan

98.4 93.5

Medication Use and Systems Management Outcomes
Consider availability of drug product, formulary restrictions, and/or institutional
guidelines for medication use when determining patient care plans

86 85.2

Self-manage workflow to appropriately address the needs and/or follow-up of
medication related problems for multiple patients

98.4 94.9

Demonstrate understanding of the health system’s drug distribution system (eg,
explain the system’s use of centralized and decentralized drug storage, access,
and/or delivery of medication to the patient care unit)

71.2 70.4

Predict, identify, monitor for, evaluate and/or report adverse drug reactions,
medication errors, and/or other quality improvement initiatives (eg, HCAHPS
and transitions of care programs) applicable to the practice site

75.5 73.4

Drug Information Outcomes
Identify and select appropriate drug information resources, including primary
literature sources

99.2 96.8

Demonstrate utilization of drug information resources to collect, summarize,
analyze, and apply drug information to patient-specific or population-based
health needs

99.2 94.6

Professional Stewardship Outcomes
Self-identify opportunities for growth in one’s own performance 100 96.2
Demonstrate self-motivation to improve performance 100 96.8
Incorporate provided feedback into work 99.7 98.4
Recognize emerging issues, products, and services (eg, ISMP alerts and best
practice recommendations, new drug approvals, etc) to improve pharmacy
practice and/or public health

77.2 73.9

Item applicability calculated by dividing number of measurements made, excluding “non-applicable,” by the number of student assessment
completed. The percent of students achieving the outcome was determined by identifying the number of students who received rates of “entry-
level performance” or “beyond entry-level performance.”
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school assigned the grade that the preceptor recom-
mended, overriding the tool’s calculated score. This prac-
tice was anticipated as part of the ongoing effort to
normalize grading practices across active preceptors
and is a practice expected to decline with time. Because
of the use of the two-step grading process, grading outliers
have become identifiable. As a result, additional engage-
ment with preceptors has become possible with the in-
tention of decreasing variability of preceptor grading
through outreach and additional training. Additionally,
the school has been able to engagewith studentswho have
demonstrated low performance by offering coaching,
mentoring, and remediation when necessary to reduce
the likelihood of repeat poor performance.

Taken as a whole, these three sources of data provide
evidence that the tools established by the EEC for these
three core APPE experiences performed well with practic-
ing preceptors, successfully documenting student compe-
tencies expected of a new pharmacy graduate. Preceptors
felt that the items on each evaluation were important to
their practice, and a strongmajority of preceptorswere able
to observe students performing each outcome and rate stu-
dents on that performance. Likewise, the tools accurately
generated a grade correlating to the preceptor’s observa-
tion of the student’s performance 95% of the time. This is
remarkable considering the high degree of variability of
practice and expectations across these three different prac-
tice environments.

The setting-specific assessment strategy using unique
outcomes to measure student competency offers several
benefits in comparison to the prior strategy of employing
one universal assessment tool generalizable to all settings.
The previous SSPPS APPE assessment strategy lacked
alignment in that the outcomes were not entirely relevant
to each practice setting. The current approach also provides
student performance data tied to rotation-specific expecta-
tions and is capable of distinguishing student performance
in comparison to oneself and to peers. This assessment data
can be used by students to identify areas for improvement
and develop performance improvement plans, often with
insight from preceptors, and anticipate opportunities to
strengthen their competencies in subsequent APPEs when
applicable. At the program level, SSPSS has implemented
a longitudinal, scaffold approach to providing students
feedback early and often, starting in their first IPPE, which
aligns with the domains emphasized in the APPE tools.
This vertical alignment allows students to understand and
develop the knowledge, skills, and attitudes required for
APPEs (and ultimately, practice) the moment they begin
experiential training. This provides students with a clear
understanding of what is expected of them and what they
need to refine as they progress through the curriculum. An
APPE remediation program has also been developed to
identify and coach students based on their performance,
which is only possible because of the grading system
implemented.

Table 6. Evidence of Appropriate Measurement of Student Performance and Frequency of Acceptance of Tool-Generated Grade by
Preceptors

Assessments
Completed, No.

Acceptance of
Grade, No. (%)

Disagreement by Preceptor’s
Recommendation, No. (%)

A B C

Ambulatory Care Practice
Total 234 216 (92.3)
A 208 206 (99) 2 (9.6)
B 14 8 (57.1) 6 (42.9)
C 8 1 (12.5) 1 (12.5) 6 (75)
Fail 4 1 (25) 3 (75)

Community Pharmacy Practice
Total 243 239 (98.4)
A 233 229 (98.3) 4 (1.7)
B 10 10 (100)
C 0
Fail 0

Health System/Inpatient Care
Total 372 350 (94.1)
A 324 317 (97.8) 7 (2.2)
B 43 32 (74.4) 8 (18.6) 3 (6.9)
C 0
Fail 5 1 (20) 1 (20) 3 (60)
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This study offers several “take home” points that
other institutions may benefit from if employed in their
experiential programs. Engaging preceptors in the devel-
opment of assessment tools designed for practice perfor-
mance results in a tool that performs well with an
extremely high rate of usability by preceptors, avoiding
the “unable to observe” or “not applicable” confounders.
Field-testing those tools with a small subgroup of precep-
tors, asking them to rate the importance and frequency
each skill represents, provides further feedback regarding
the alignment of the competencies expected in contem-
porary practice. Finally, giving preceptors the ability to
challenge a calculated score, but not the ability to go back
and change responses, provides valuable information to
the school’s Office of Experiential Programs regarding
preceptor grading styles, and provides fairness to students
who may have been disadvantaged by the tool’s design.
To our knowledge, this is a novel approach within expe-
riential education thatminimizes rater-bias during student
assessment. This approach also encourages alignment be-
tween summative assessment scores, objective feedback,
and ratings of student performance.

There are several limitations to this study. These
data reflect only one year of utilization across one class
of APPE students, so further analyses are necessary to
continue to evaluate the tools’ performance over time.
Preceptors may have disagreed with the tools’ scoring
and chose not to share their disagreement with the
school, possibly increasing the level of acceptance of
the tools’ calculated letter grade. In calculating the
Cohen’s kappa statistic, accepted grades were assumed
to reflect the preceptor’s desired grade. Considering the
high-stakes nature of APPE assessment and established
communication between school and preceptors, we feel
confident that preceptors were providing accurate infor-
mation to the best of their ability. Approximately 5% of
student assessments resulted in rejection of the tool-gen-
erated grade by the preceptor, indicating room for im-
provement in either tool design or preceptor training.
About two-thirds of the instances of preceptor disagree-
ment were associated with a desire for assigning a higher
grade, with the remaining one third suggesting lower
grades. Thus, unidirectional bias by the preceptors can-
not be assumed in all instances of grade disagreement.
Additional analyses of grading patterns may be needed
to determine whether grade disagreement is associated
with specific individual preceptors, unique practice sites,
or level of precepting experience. From a programmatic
perspective, and with an appreciation of the inherent
uniqueness of each APPE, we feel that the amount of dis-
agreement between the preceptors and suggested grades
represents an acceptable amount of variability in assess-

ment, as it is unlikely any clinical assessment tool will
performperfectly across every clinical rotation.Additional
psychometric validity testing is needed to confirm subscale
construction of items within domains as appropriate.

Because of the nature of assessment in APPE settings,
testing for inter-rater reliability is impractical as gathering
multiple independent measures of student performance by
preceptors is unlikely in clinical environments. Ensuring
compliance with grading norms among individual precep-
tors is also a challenge within experiential education as the
active roster of preceptors is dynamic. Our two-step grad-
ing strategy provides flexibility of addressing outliers
while also giving in-time feedback to preceptors who are
identified as grading outside of the established norm. Sub-
analysis of longitudinal grading practices within and
between subgroups of preceptors may provide additional
evidence of validity. Finally, this studywas limited to those
assessments used for required APPE settings, so assess-
ments submitted during non-patient care electives need to
be evaluated as well before those can be deemed valid.

CONCLUSION
Based upon three sources of data, three assessment

tools mapped to ACPE accreditation standards and
school-specific outcomes were successfully adopted by
preceptors and generated reliable summative grades for
APPE student performance. We consider the data evi-
dence that these tools provide valid measurements of stu-
dents’ performance across the various outcomes and
environments included in our experiential curriculum.
The strategies used to develop and evaluate these tools
may be adopted within other pharmacy programs.
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