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Objective. To design and implement an assessment model to effectively deliver integrated multidis-
ciplinary team-taught pharmacy courses.
Design. An assessment model was developed for an integrated pharmacotherapeutics course that
focused on writing detailed learning objectives and matching them to examination questions. Quali-
tative assessment of learning objectives, course-embedded quantitative assessment, and objective
assessments of examinations by subdiscipline were performed.
Assessment. This model was assessed through course evaluations, faculty and course coordinator
perceptions, and faculty and student focus groups, which provided data that facilitated effective in-
tegration and identified gaps and overlaps in content. The assessment of the examinations by discipline
and the embedded quantitative assessment results identified previously unassessed and poorly perform-
ing objectives. Students believed the course contributed significantly to their professional growth and
that it was one of the best-integrated courses, based in part on the improved teaching methods.
Conclusions. A systematic assessment model that was developed for the effective delivery of multi-
disciplinary team-taught courses can be standardized and delivered despite changes in instructors for
subsequent course offerings.
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INTRODUCTION
Assessment is a major component of pharmacy edu-

cation in the revised accreditation standards of the Ac-
creditation Council for Pharmacy Education (ACPE).1 In
ACPE guidelines 2.0, standard 15 places additional focus
on learning objectives, assessment, and evaluation to im-
prove programmatic outcomes. Also recognizing the im-
portance of assessment, the American Association of
Colleges of Pharmacy (AACP) started a special interest
group for assessment in pharmacy education in 2010.2

There are many assessment models that are implemented
at various pharmacy colleges and schools based on their
curricular needs.3-4 ACPE highly recommends curricular
integration among disciplines for the effective use of
knowledge gained by pharmacy students, and pharmacy
educators recognize the benefits of integration, resulting
in the implementation of several approaches.5-7 In general,
there is a long-standing perception that basic sciences

courses are not well received by pharmacy students be-
cause they do not see the direct application or use of these
concepts in clinical practice. Integration of basic sciences
in clinical courses is expected to address this issue by
providing a stronger foundation for the use of basic sci-
ence knowledge. Several pharmacy colleges and schools
across the country have begun integrating basic science
subjects – most commonly pathophysiology, pharmacol-
ogy, and medicinal chemistry - with clinical sciences in
various combinations based on curricular design.

Although interdisciplinary integration of courses of-
fers obvious opportunities, it also presents challenges,
including: (1) the possibility of content redundancy and
delivery discrepancies resulting frommultiple instructors
teaching the same disease states; (2) coordination of mul-
tiple instructors (in some instances, 10 or more) for a sin-
gle course; (3) continuity of the course content among
instructors teaching the same disease state; (4) overlap
in examination questions; and (5) variation in correct re-
sponses on assessment items resulting from different in-
structors teaching overlapping concepts.

Faculty members teaching integrated courses also
face challenges, such as heavy preparation time, the po-
tential for content overlap in lectures, and redundancy in
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examination questions. Teaching in integrated courses
requires heavier-than-usual preparation time for faculty
members. In addition to ensuring that they have overall
knowledge about each disease state being taught, faculty
members also must narrow their teaching focus to their
respective areas, which requires knowing what material
other instructors are covering.

Another challenge for faculty members is the poten-
tial for content overlap with other instructors in the prep-
aration of lectures. Itmay not be possible to overcome this
challenge entirely, given that content from each of these
disciplines is tightly connected and, in some instances,
there is a need for overlap so the concepts as they relate
to each discipline can be better explained. Even if mul-
tiple instructors team-teach at the same time in a class-
room, if a member of the team leaves or does not teach
in subsequent years, the teaching structure of the course
may collapse until a replacement teammember is trained.
Finally, redundancy in examination questions (ie, test
items that cover the same content) is the most significant
concern for faculty members as it has the greatest po-
tential to impact outcomes/students’ performance in the
course.

We addressed several of these challenges in Inte-
grated PharmacotherapyVwith the effective use of course
assessment to avoid overlaps in content and examination
questions, to ensure seamless continuity of content among
instructors teaching same disease state, and to provide
data that can be used to further improve the course. The
major objective of the current study was to design and
implement an assessment model that can assist in the
effective delivery of multidisciplinary team-taught phar-
macy courses.

DESIGN
At the Texas A &MHealth Science Center, College

of Pharmacy, all disease states in the curriculum are
taught in an integrated format. In each of these courses,
physiology, pharmacology, medicinal chemistry, and
pharmacotherapy are taught sequentially for a given dis-
ease, as there are no stand-alone basic sciences courses in
the curriculum covering disease states. There are 8 such
integrated pharmacotherapy courses within the PharmD
curriculum. The assessment model in the current study
was implemented in the fifth integrated pharmacotherapy
course during fall 2009. Integrated Pharmacotherapy V
covers the major diseases in psychiatry and addiction,
including schizophrenia, depression, bipolar disorder,
anxiety-insomnia, attention-deficit/hyperactivity disor-
der, and addiction. This coursewas delivered in 5.5weeks
and included 8 lectures per week and 5 examinations with
multiple-choice questions.

This study involved students enrolled in the college
of pharmacy in the fall of 2008 and 2009. The similar
composition of the 2 classes, including age, gender ratio,
ethnicity, and average GPAs, was assumed to provide
reasonably good comparisons. Several sequential steps
were implemented in IPT V during fall 2009, including
the writing of detailed learning objectives, matching of
all examination questions with learning objectives, pre-
examination reviews, student self-assessment of the
learning objectives, quantitative assessment of learning
objectives through examinations, post-examination re-
views, course-embedded quantitative assessment, and ob-
jective assessment of subdisciplines in the course.

The director of assessment trained all instructors on
writing learning objectives through a workshop. To keep
all faculty members on the same page, a handout on writ-
ing learning objectives, examination questions, and other
course-related instructions (available from corresponding
author on request) was sent to all faculty members teach-
ing the course. All instructors teaching a particular dis-
ease topic (pathophysiology, pharmacology, medicinal
chemistry and/or therapeutics) wrote topic-specific de-
tailed learning objectives that collectively represented
all content taught in the classroom. The instructor team
met and reviewed learning objectives prior to the course
to avoid possible replication of the material by faculty
members. Before a topic was delivered, the complete
set of objectives was provided to the students, who were
informed that they were expected to master these out-
comes in order to perform well on examinations.

Course material was divided in such a way that 1 or
more complete disease states were covered in every ex-
amination. This was to ensure that students studied all
disciplines at the same time to improve their appreciation
and application ofmaterial among the various disciplines.
All examination questions were written in a multiple-
choice format, with 1 or more of the learning objectives
represented by each question. On average, 4 to 5multiple-
choice questions were written for each lecture delivered.
Instructor teams comprised of physiology, pharmacol-
ogy, medicinal chemistry, and therapeutics faculty mem-
bers met once again to review the examination questions
to ensure they were readable and understandable to all in-
structors; there was coordination among faculty members
regarding questions (to avoid instances in which, for ex-
ample, questions from 1 instructor identified the answer to
another instructor’s questions); the questions represented
the objectives provided to the students; and the majority
of the objectives were assessed in the examination.

There was a 50-minute session before each exami-
nation, which was held outside the class meeting time and
was attended by faculty members who would be teaching
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material that would be on the forthcoming examination.
Pre-examination reviews were driven by learning objec-
tives, in that instructors presented the learning objectives
to students and answered any questions they had regarding
the concepts behind them. After each examination, stu-
dents were asked to perform a subjective self-assessment
of the learning objectives (sample survey available on re-
quest from the corresponding author), scoring their per-
ceived mastery on a scale of 1 to 5, on which 1 5
strongly disagree to 5 5 strongly agree. These data pro-
vided information regarding student perceptions about and
theirmastery of the objectives. Processed survey data were
provided to all instructors who wrote the objectives.

All questions were derived from 1 or more learning
objectives provided to students. Student performance on
the individual examination questions was matched to an
unbiased assessment of learning objectives, which helped
in identifying which learning objectives were assessed
and how students performed on them (Table 1). The data
collected were then sent back to the faculty members for
possible student remediation on those objectives onwhich
they underperformed or felt less confident in performing.

Postexamination reviews were 50-minute sessions
held outside class meeting times. The examination ques-
tions were presented to students along with the learning
objectives fromwhich theywere derived. Students had an
opportunity to challenge the examination questions and/
or learning objectives for any perceived discrepancies.
Faculty members were also allowed to review material
for low-scoring learning objectives in the students’ self-
assessments and/or examinations. This approach allowed
for instant use of the assessment data for the current class
of students rather than delaying their use until the next
course offering.

Course-embedded quantitative assessment was per-
formed by matching questions from all examinations,
including the comprehensive final examination, with
course learning objectives (Table 1). Data from the em-
bedded assessment (objective assessment data) helped
to examine how well students mastered the learning
objectives provided for the entire course, which ones
may need to be emphasized further in subsequent de-
livery of the course, and how extensively each objective
was assessed.

Student performance in each individual subject
area was evaluated for all examinations in the course
to identify deficiencies within the general content areas
of physiology, pharmacology, medicinal chemistry, and
therapeutics (Table 2). In the process of collecting item
analysis data for each individual examination question, an
examination bank was developed. The concept of an ex-
amination bank is based on the premise that if questions

are written to effectively test a learning objective, they
should be stored for future use with other cohorts of
students.

All of the above steps except for pre- and post-
examination reviews were part of the assessment model
and facilitated the effective implementation of the inte-
grated multidisciplinary team-taught course. Pre- and
post-examination reviews assisted with this process but
were not necessarily part of the assessment model. The
Internal Review Board of Texas A&M University ap-
proved this study.

EVALUATION AND ASSESSMENT
Seventy-one students in the fall 2009 class were in-

cluded in this assessment process. Student learning was
measured in multiple ways throughout the assessment
process and, on each learning objective, was measured
using both qualitative and quantitative assessments based
on student perceptions and selective examination data,
respectively. Qualitative and quantitative examination
data for all learning objectives provided to students are
presented in Table 1. The data in this table demonstrate
how well students understood the learning objectives and
their performance on examinations for the same learning
objectives. For example, as shown in Table 1, student
perceptions for the schizophrenia section of the course
ranged from 3.0 to 4.6 on a 1-to-5 rating scale, with 1
being least agreeable and 5 being strongly agreeable. Stu-
dent performance on examinations for each of the learn-
ing objectives for schizophrenia ranged from 56% to
97%. Table 1 also provides information about learning
objectives that were not assessed. Table 2 illustrates the
distribution of grades by subdiscipline and by topic,
which range from 71.7 % to 95.6%. The effectiveness
of this exercise was measured by (1) selective examina-
tion score comparisons, (2) a comparison of student eval-
uations of the course and student open responses obtained
during the collection of data from the qualitative assess-
ment of learning objectives, (3) comments from student
and faculty focus groups, and (4) course coordinators’
perceptions.

Based on a comparison of the examination data from
the classes of fall 2008 and 2009, the first 2 examinations
showed significant improvement of more than a letter
grade in student performance from the previous year.
However, student performance on the remainder of the
examinations was similar or lower compared with that of
the previous year. The course evaluations for fall 2009
improved in every aspect compared with those of 2008
(Table 3). Student evaluations were compared using the
Mann-Whitney U-Test. Although several survey state-
ments indicated improved student perceptions of the
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Table 1. Results of a Sample Qualitative Assessment and Embedded Quantitative Assessment of Learning Objectives in
a Multidisciplinary Team-taught Integrated Pharmacy Course

Learning Objectives

Qualitative
Assessmenta

n=71

Embedded
Quantitative
Assessmentb

Schizophrenia

Define schizophrenia. 4.6

Explain the negative and positive symptoms of schizophrenia. 4.6 89.7 (n5137)
Describe the epidemiology of schizophrenia. 3.9 97.8 (n5137)
Explain the etiology of schizophrenia. 3.7 90.9 (n566)
List the neurochemical changes that are attributed to schizophrenia. 3.9 90.9 (n566)
List the structural brain changes that are attributed to schizophrenia. 3.8

List genes which are possible targets for schizophrenia. 3.5

Explain the significance of apoptotic signaling and the impact on schizophrenia. 3.0

List common conventional (typical) and atypical antipsychotics. 4.4

Describe the pharmacological properties of conventional (typical) and atypical
antipsychotics.

4.2

Describe common side effects of conventional and atypical antipsychotics and the
mechanistic causes.

4.1 86.3 (n5335)

Classify antipsychotics with respect to their mechanism as well as chemical class 3.7 56.3 (n571)
Identify the pharmacophore in the various drug classes 3.9 75.8 (n566)
Discuss the history of neuroleptic development (phenothiazines and
butyrophenones)

3.5

Discuss Structure Activity Relationship (SAR) studies of the various drug classes: 3.9 89.4 (n566)
Identifying the potent phenothiazine derivatives

Discuss the stereochemistry of thioxanthenes in neuroleptic activity 3.7

Butyrophenones 3.6

Identify and discuss chemical reasons for long acting neuroleptics 4.3 94.9 (n5137)
Discuss metabolism of: 3.8 97.0 (n566)
Phenothiazines (chlorpromazine) and be able to identify metabolites (active and

inactive)

Haloperidol (including metabolites responsible for its neurotoxicity) 3.8 66.7 (n566)
Atypical antipsychotics (benzazepines, benzisoxazoles, benzisothiazoles eg,

ziprasidone, arylpiperazine quinolinones)
3.3 73.6 (n5132)

Discuss multiple indications (additional uses) for antipsychotic agents 3.7 89.0 (n5137)
List the types of nonpharmacologic therapies that should be offered to individuals
with schizophrenia

3.3

Discuss the six major areas included in the initial evaluation of a patient suspected of
having schizophrenia

3.4

Name the five antipsychotics first-line agents used in the treatment algorithm for
schizophrenia

3.8

Discuss considerations in choosing an anti-psychotic for use in an individual patient 3.7 75.0 (n5132)
Recommend methods to improve treatment adherence in a patient with
schizophrenia.

98.4 (n5132)

Discuss treatment approaches for individuals with treatment-resistant schizophrenia 3.8 62.1 (n566)
Compare the side effect profiles and apply this information to the selection of an
antipsychotic regimen for a patient

3.8 78.0 (n5132)

Recommend a treatment plan for a patient with pseudoparkinson symptoms
secondary to a first-generation antipsychotic and secondary to a second-generation
antipsychotic.

3.5

(Continued)
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course compared with those of the previous year, none of
the differences were significant. However, students be-
lieved that this course contributed significantly to their
professional growth and also perceived Integrated Phar-
macotherapy V to be 1 of the best-integrated courses
based in part on the improved teaching methods.

Three major themes related to learning objectives,
lecture recordings, and the integration of basic sciences
with therapeutics emerged from the course evaluations
and focus group. Learning objectives seemed to work as
a guide for students in preparing for the examination. As
all questions were based on learning objectives, under-
standing them improved students’ performance on the
examinations. Students commented that they appreciated
lectures being recorded and posted onBlackboard (Black-
board Inc., Washington, DC) because it allowed them to
review concepts after the lectures. Students also recog-
nized better integration of the basic sciences and clinical
content, despite the challenges associated with it. Redun-
dancy in the content presented by instructors teaching the
same disease state, which seemed to be especially appli-
cable to the pathophysiology section,was one of themajor
challenges. This problemwas effectively rectified through
the use of learning objectives and faculty discussions prior
to the delivery of each topic.

Faculty members who taught this course found the
number of meetings to be demanding. All team members
had to commit to spending more time because of the

integrated teaching approach. Interaction between faculty
members and students in general seemed to increase with
the integrated sequential courses, with much of this in-
crease occurring through the electronic media. The em-
bedded quantitative course assessment shows all the
learning objectives that were assessed and the extent to
which they were assessed. This information enabled the
identification of objectives that had not been tested aswell
as those on which students performed poorly, providing
data that can be used to help improve teaching and testing
when the course is offered again.

DISCUSSION
Assessment for a team-taught integrated course was

effectively implemented in this study as evidenced by the
course evaluations and the qualitative and quantitative
measures of the learning objectives. Assessment started
with the construction of the detailed, measurable learning
objectives by all faculty members who were teaching the
course. Learning objectives played amajor role in achiev-
ing effective integration. Writing learning objectives and
using them in a course is not a new concept to the aca-
demic community, and there are several resources avail-
able to construct them.11-13 However, writing effective
learning objectives that can be used in an assessment pro-
cess is still a challenge tomany faculty members teaching
in pharmacy colleges and schools. One of the reasons
could be that pharmacy faculty members are not trained

Table 1. (Continued )

Learning Objectives

Qualitative
Assessmenta

n=71

Embedded
Quantitative
Assessmentb

Recommend treatment interventions for a patient with antipsychotic-induced
glucose intolerance

3.30

Evaluate a profile of a schizophrenic patient 3.24

Outline a pharmacotherapeutic treatment plan for a patient with schizophrenia in
acute exacerbation, including appropriate monitoring and follow-up

3.27

a Qualitative assessment of learning objectives after each examination on 1-5 rating scale on which 1 5 least agreeable and 5 5 most agreeable.
b Embedded quantitative assessment data “n” represents number of students who attempted the questions written for a given learning objective.

Table 2. Learning Objective Assessment Results in All Examinations, by Discipline

Score (No. of questions)

Sections Therapeutics Medicinal Chemistry Pharmacology Patho-physiology Overall

Schizophrenia 78.1 (7) 81.8 (11) 86.3 (5) 94.1 (5) 83.9 (28)
Depression and bipolar disorders 75.0 (26) 80.6 (19) 87.9 (19) 87.6 (8) 81.5 (73)
Anxiety Disorders 78.9 (20) 86.9 (10) 73.7 (9) 77.5 (6) 79.5 (45)
Attention-deficit disorders 93.0 (5) 92.1 (9) 78.5 (4) 74.3 (4) 86.0 (22)
Eating disorders 80.3 (4) 81.4 (5) 80.9 (9)
Aaddiction 71.7 (20) 95.6 (10) 81.8 (9) 80.1 (39)
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educators and may require faculty development in this
area. The course in this study was completely driven by
learning objectives, which faculty members were trained
to write prior to the study. The belief is that when students
understand and master the learning objectives, they learn
course content better and are able to successfully answer
examination questions.

We usedBloom’s and Fink’s taxonomies14,15 in con-
structing learning objectives to cover all levels of learn-
ing. The learning objectives were provided to the students
prior to the introduction of each new topic being taught.
During lectures, the instructors highlighted these objec-
tives, usually by listing the specific objectives in the respec-
tive presentation slides. Examination question construction
was based on the objectives and every question was de-
rived from the list of objectives provided to the students.
Students were given an opportunity to ask questions to
clarify their understanding of learning objectives during
pre-examination reviews. During post-examination re-
views, students were presented with the examination
alongwith learning objectives fromwhich each question
was derived. At this time, they had an opportunity to
challenge the questions and/or objectives.

Learning objectives served as a guide to students in
preparing for the examination and focusing on the most
important material. The success of this approach is evi-
denced by the examples provided in Appendix 1, which
show improved student performance on concepts that
proved difficult for the 2008 students. Pre- and post-
examination reviews were scheduled outside class meet-
ing times. A qualitative assessment of all objectives was
performed by the students after each examination to ob-
tain the overall class perception of the concepts being
taught during that period. Objectives usually covered a
single disease statewith respect to pathophysiology, phar-
macology, medicinal chemistry and therapeutics. Assess-
ment data were sent to the corresponding instructors with

the scores (1-5 scale) matched to their learning objectives
for the purpose of identifying which concepts were or
were not mastered by the class. Instructors had an oppor-
tunity to go over those points during postexamination re-
views or during their subsequent lectures. Qualitative
assessment and embedded quantitative assessment data
provided in Table 1 show that there are some learning
objectives on which students both performed low in ex-
aminations and scored low in their perceptions evalua-
tions. Some objectives were not tested throughout the
course and a few were tested extensively. Thus, based
on the nature and importance of the content covered by
these objectives, appropriate changes to instructional de-
livery and testing may be adopted for the next delivery of
the course. Objective quantitative assessment of exami-
nation data (Table 2) also shows student weakness in the
general subject area. The process of assessment described
in this paper provides data that can be used to inform
ongoing improvements in the integration of material
and course delivery over time.

We were not able to use examination grades to mea-
sure the effectiveness of the assessment activity because
multiple changes were initiated in the subsequent course
delivery during fall 2009. One of these changes involved
poorly written questions from the fall 2008 examinations
for which several answers were accepted as correct, lead-
ing to improved class averages. When the course was
delivered during fall 2009, more than half of the instruc-
tors had changed, and the course was delivered in a block
format (5.5 weeks) compared with fall 2008, during
which it was delivered over an entire semester. Addition-
ally, Integrated Pharmacotherapy V was delivered more
systematically during fall 2009; ie, multiple changes had
been incorporated, including faculty orientation on how
to write meaningful learning objectives, improvement in
examination question writing, lecture recordings, and
systematic assessment. However, on the questions for

Table 3. Student Evaluations During Fall 2008 and 2009 for Multidisciplinary Team-taught Integrated Pharmacy Course

Evaluation Criteria Fall 2009, Mean (SD) Fall 2008, Mean (SD) P

The stated objectives of this course were consistently pursued. 4.4 (0.8) 4.2 (0.9) 0.35
The grading system was clearly explained. 4.5 (0.7) 4.4 (0.7) 0.31
Attendance in this class was essential to good learning. 4.1 (0.9) 4.0 (0.8) 0.39
Web-based handouts were valuable supplements to this course. 4.4 (0.8) 4.2 (0.9) 0.20
This course contributed significantly to my professional growth. 4.5 (0.7) 4.2 (0.9) 0.08
I am generally pleased with the text(s) required for this course. 3.9 (1.0) 3.9 (1.1) 0.93
The teaching methods used in this course were appropriate. 4.1 (0.7) 3.7 (1.1) 0.15
The facilities for this course were excellent. 4.4 (0.8) 4.4 (0.7) 1.00
Instruction is well-coordinated among the team teachers. 3.8 (1.0) 3.4 (1.3) 0.12
Team teaching is effectively used in this course. 3.9 (1.0) 3.4 (1.3) 0.08

Mean was calculated based on the 1-5 Likert scale, on which 15 strongly disagree, 25disagree, 35neutral, 45agree, 55strongly agree. Student
evaluations from the classes of fall 2009 and fall 2008 were compared using Mann-Whitney U-test.
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which students were provided with learning objectives,
student performance improved. Several examples from
medicinal chemistry are shown inAppendix 1. The course
evaluations and responses from student and faculty focus
groups indicated that course delivery was much more
effective in fall 2009 compared with the year before.

Because this 3-credit-hour course was delivered at
a quick pace with 8 lectures per week, it was very chal-
lenging to organize severalmeetings eachweek to go over
learning objectives and examination questions and to
perform surveys on learning objectives after each exam-
ination. Coordinating this process took a significant
amount of time, and, because of schedule conflicts, it
was often challenging to find time when it was possible
for all faculty members to meet. However, these diffi-
culties were effectively addressed with the use of assess-
ment personnel who assisted in compiling and matching
examination data with learning objectives and generat-
ing and evaluating surveys.

When written in a meaningful way, learning objec-
tives help not only in effectively delivering the integrated
course with minimal overlaps among faculty members
but also facilitate curricular mapping. In this study, we
mapped assessment data with learning objectives, which,
in turn, could be mapped to Appendix B of the ACPE’s
accreditation standards and guidelines for the pharmacy
program leading to the doctor of pharmacy degree1 and
the college’s terminal outcomes to identify redundancies
and/or gaps in the entire curriculum. Effectively written
learning objectives not only help standardize the course
from year to year, which is especially helpful if team
members are periodically replaced, but alsomake it easier
for new faculty team members to understand their role in
a team-taught course.

CONCLUSION
Courses that are simultaneously taught by multiple

instructors pose a challenge, especiallywhen they involve
the teaching of 1 disease state sequentially from multiple
perspectives. Some of the common student concerns we
observed in such courses include overlap in the content
delivered by the teaching team, use of discipline-specific
abbreviations, content discrepancies, repeated examina-
tion questions, and lack of true integration among the
faculty members. At the same time, these courses are
time-intensive for faculty members. These issues were
addressed through the writing and effective use of de-
tailed learning objectives, which resulted in improved
outcomes in every aspect and provided data that can be
used to further improve the course. This model is highly

reproducible if followed systematically and can be im-
plemented effectively in multidisciplinary, team-taught
courses independent of periodic changes in instructors.
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Appendix 1. Examples of Improvement in Examination Performance Driven by the Provision of Learning Objectives to Students

Here are few examples of the concept, which was delivered to the student with and without providing learning objectives in
2 successive years.

Example 1:
Question: Instability of indomethacin in aqueous solution is due to break down of which of the following bonds?

Key: A

Outcomeprovided for the above question in year 2009: Explain chemical reasons for instability of indomethacin in aqueous solutions.

Example 2:
Mechanism based inactivation of CYP2D6 by paroxetine occurs via the formation of which of its following metabolites?

A. B. C. D.

Outcome provided for the above question in year 2009: Identify the metabolites of various classes of antidepressants.

Example 3:
1. Which of the following metabolites of trazodone (Desyrel) is responsible for its hepatotoxicity?

Trazodone

A. B. C. D.

Year Total Correct
Group Responses

Upper 27% Lower 27% Point Biserial learning objective provided

2008 75.7% 95.0% 50.0% 0.4 No
2009 93.0% 94.7% 79.0% 0.3 Yes

Year Total Correct
Group Responses

Upper 27% Lower 27% Point Biserial learning objective provided

2008 58.3% 68.4% 52.6% 0.4 No
2009 69.0% 89.5% 42.1% 0.4 Yes
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Outcome provided for the above question in year 2009: Identify the metabolites of various classes of antidepressants.

Year N Total Correct
Group Responses

Upper 27% Lower 27% Point Biserial learning objective provided

2008 72 69.4% 79.0% 68.4% 0.2 No
2009 71 78.9% 94.7% 47.4% 0.4 Yes
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