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Self-assessment is an important skill necessary for continued development of a health care professional
from student pharmacist throughout their professional career. This paper reviews the literature on
student and practitioner self-assessment and whether this skill can be improved upon. Although
self-assessment appears to be a skill that can be improved, both students and professionals continue
to have difficulty with accurate self-assessment. Experts’ external assessment of students should re-
main the primary method of testing skills and knowledge until self-assessment strategies improve.
While self-assessment is important to lifelong learning, external assessment is also important for
practitioners’ continuing professional development.
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INTRODUCTION
Self-assessment has been extensively discussed in

health science education and professional practice and is
often utilized in both settings. The Accreditation Council
on Pharmacy Education (ACPE) states in guideline 11.1
that self-assessment should become a part of the phar-
macy curriculum, starting at an early point in the stu-
dent’s career and continuing throughout the curriculum.
However, its usefulness in advancing and changing over-
all outcomes of practice by practitioners has not been
realized.

This may stem from educators’ and practitioners’ be-
lief that self-assessment is easily adapted to professional
education and practice. However, understanding self-
assessment is more complex than it appears. For example,
differing terminology may be used to describe a concept
or phenomenon in self-assessment while in other cases
a particular term may be used to describe several different
concepts or phenomenon. For example, different termi-
nology may be used interchangeably to describe the same
concept or phenomenon and, in other cases, the same term
is used to describe different concepts and phenomenon.
Also, evaluation methods and tools, as well as proposed
motivation for an individual’s assessment, are often the

same for students and practitioners. This vagueness in the
tools and terminology may contribute to ineffectiveness
in the implementation of self-assessment activities as
a pharmacist transitions from the educational to the prac-
tice setting. Although self-assessment skills are believed
to be teachable and will result in better and more compe-
tent students and future practitioners, this assumption has
not been rigorously tested and validated.

In order to clarify some of the issues associated with
self-assessment, this review will define the terms asso-
ciated with self-assessment, provide a foundation for
integrating self-assessment into professional programs,
examine the challenges associated with self-assessment,
and discuss how to enhance the self-assessment skills of
students as future practitioners.

Self-Assessment vs. Self Reflection vs. Self Evaluation
The literature on self-assessment uses the terms

self-assessment, self-reflection, and self-evaluation inter-
changeably. Andrade defines self-assessment as: ‘‘. . .a
process of formative assessment during which students
reflect on and evaluate the quality of their work and learn-
ing, judge the degree to which they reflect explicitly stated
goals or criteria, identify strengths or weaknesses in their
work and revise accordingly.’’1

According to this definition, self-assessment is a ‘‘pro-
cess’’ designed to allow a person to collect information
about his/her own performance and compare it with the
goals and/or the criteria for his/her work. Self-evaluation
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involves an individual making summative judgments
about his/her own performance. Self-reflection, on the
other hand, takes a more global view of learning and is
generally a reflection on achievements over a certain
period of time or on a particular subject matter; this as-
sessment usually is made without an established set of
criteria.1

Self-assessment has been described as an ‘‘unguided’’
and ‘‘self-generated’’ method of assessment to differ-
entiate it from self-reflection. Directed self-assessment
commonly involves obtaining information from peers,
teachers, and other sources.2,3 Eva and Regehr character-
ize directed self-assessment as, ‘‘. . .a process which one
takes personal responsibility for looking outward, explic-
itly seeking feedback and information from external sour-
ces, and then using the feedback to direct performance
improvements.’’ Typically, self-assessment refers to the
degree of correspondence between the individual and
those providing a summative evaluation of the individ-
ual’s performance compared to self-evaluation which is
a summative or outcome evaluation. The important ele-
ment distinguishing self-assessment from the other terms
is that directed self-assessment seeking behaviors are pri-
marily a ‘‘process’’ for formative evaluation and lifelong
self-improvement.2

Reflection, as typically defined in the educational
literature, is not a universally accepted concept. However,
its definition is evolving and is characterized as ‘‘. . .a
conscious and deliberate reinvestment of mental energy
aimed at exploring and elaborating one’s understanding
of the problem one has faced (or is facing) rather than
aimed at simply trying to solve the problem.’’2 Using this
evolving definition as a framework, reflections are more
likely to focus on understanding ‘‘why.’’ The central as-
sumption of this educational strategy is that self-reflection
will result in finding a better solution the next time a sim-
ilar situation is encountered. Unfortunately, without ap-
propriate and structured feedback, self-reflection does not
provide a means to confirm knowledge or competence and
still suffers from the consequences of ‘‘not knowing what
one does not know.’’

Professional ethics also require that reflections be
‘‘morally open’’4; however, students may not feel free
to express their true feelings to faculty members. For
example, the most valuable thing a student may have
learned from an advanced pharmacy practice experience
(APPE) in long-term care was that she does not like work-
ing with the elderly. Assessing students’ ‘‘feelings’’ is not
an adequate assessment of knowledge or competency.
While one would hope we are simply beyond assessing
students’ feelings, anecdotal evidence indicates that we
may not be.

Self-Monitoring vs. Self-Assessment
Another set of terms frequently confused are self-

monitoring and self-assessment. Self-monitoring is char-
acterized by an ‘‘. . .ability to attend, moment to moment,
to one’s own actions, curiosity to examine the effects of
those actions, and willingness to use those observations to
improve behavior and patterns of thinking in the future.’’5

A cognitive neuroscience basis for differences in self-
monitoring ability has been postulated and may explain
how data are managed by the brain. These differences in
the brain may explain the differences in an individual’s
ability to self-monitor, including his/her level of motiva-
tion, attentiveness, alerting, orienting, executive atten-
tion, curiosity, and meta-awareness.5

Criteria-Referenced Self-Assessment
Moving closer to what is deemed an adequate self-

assessment strategy is ‘‘criteria-referenced, directed self-
assessment.’’1,6,7 ‘‘Criteria-referenced assessment has
4 essential stages’’: (1) clear learning targets and criteria,
(2) modeling application of the criteria, (3) providing
feedback to students on their application of the criteria,
and (4) setting new learning goals and strategies for the
student. These stages can be applied by anyone from be-
ginning students to experienced practitioners (Figure 1).
However, one of the biggest challenges in this approach is
getting students to assess their performance based on stan-
dards established in the curriculum by the instructor rather
than what they experienced during a limited internship or
APPE.

Self-Assessment in Education and
Professional Practice

Self-assessment complements other teaching ele-
ments to enhance students’ knowledge, skills, attitude,
and values, and forms the foundation for the development
of an independent learner with the necessary life-long,
self-directed learning skills. Self-assessment provides
professionals with the means to balance their daily prac-
tice, establish and set their personal learning goals, and
have confidence in their professional activities. Ideally,
individuals aware of the areas where they lack profes-
sional expertise will realize they need assistance from
colleagues to select an appropriate action plan when they
encounter negative feedback or obstacles in their profes-
sional practice.8

One model for effective self-assessment requires stu-
dents and practitioners to assess the following 4 elements
to determine which are already present in their profes-
sional expertise and which need to be developed: (1) pre-
requisite competencies (things I am), (2) a process for
practitioners to follow (things I can do), (3) skills and
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knowledge the practitioner will apply in the process
(things I can apply) and (4) various tools that are available
to be used with the specific applications (things I can
use).9 The model also emphasizes the importance of a sup-
portive environment and suggests that professionals in-
corporate their knowledge of the desired behavior and
compare it to their current practice behaviors. A cycle
for the professional self-assessment process is presented
in Figure 1. This approach reveals the voids in a profes-
sional’s practice, subsequent learning needs, and how to
incorporate reflection into daily practice.9

SELF-ASSESSMENT STUDIES
Professionals and Self-assessment

Theoretically, competent professionals pursue life-
long learning to formulate appropriate learning goals to
correct perceived and real deficiencies. Despite the ac-
cepted theoretical value of self-assessment, the accuracy
of self-assessment is poor.10,11 For example, nearly 65%
of studies have found little, no, or an inverse relationship
between self- and external assessments in a systematic
review of the physician literature.10 Typically, the worst
accuracy is found among those least skilled and most
confident.

While the ability to self-assess is necessary to main-
tain professional competence, an individual’s self-assess-
ment skills seem to be related to his/her competence.10,12

Self-assessments by individuals with the highest levels
of competence tended to be over critical of themselves
compared to external assessments of their competence.

Conversely, individuals with the lowest competence
tended to overestimate their abilities and did not effec-
tively recalibrate when provided with external assess-
ment. Individuals in the mid-level of competence were
generally most accurate in their self-assessment and re-
mained at the same level when provided with external
assessment.12 Similar trends in the accuracy of self-as-
sessment were found among family practice residents.13

Professional Education and Self-Assessment
The development of self-assessment skills is thought

to be an important element in enhancing professional ed-
ucation. Videotaped clinical encounters are an effective
means of facilitating self-assessment of students’ com-
munication skills. Videotaping allowed them to review
their own behavior and make specific comments on how
they could improve by looking at specific examples.14

More remarkable was that 30% of these students gained
valuable insights into their communication abilities and
how they would affect the patient encounter; even without
faculty guidance. In another case, reflection-in-action or
real time self-assessment, by requiring students to pro-
vide a brief explanation and justification of why they
rated themselves at a particular level of confidence, was
found to positively influence the performance of fourth-
year BScPhm students’ critical-thinking skills.15 The
ability of students and clinicians to gain insight into their
own strengths and weaknesses in the provision of patient
care is an important component in professional self-
assessment.

Figure 1. Student to professional self-assessment cycle.
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METHODOLOGICAL ISSUES ASSOCIATED
WITH SELF-ASSESSMENT
Correlational Analysis

An important reason for the poor correspondence be-
tween self- and peer or expert assessment may be the
methods used to test the association. The most frequently
used strategy in the self-assessment literature is correla-
tional methods. With correlational studies, individuals’
self-ratings are correlated with experts’ ratings to obtain
a single numeric value for the group. This single number
is based on the groups’ responses and interpreted as an
individuals’ ability to self-assess. If the correlation is high,
the conclusion is that students performed self-assessments
well; if the correlation is low, students self-assessed
poorly. The fallacious assumptions and consequences of
using this strategy are described in the organizational and
educational literatures as the ‘‘ecological fallacy.’’16-18

Proportional Self-Assessment
A related strategy is to report the proportion of self-

ratings that correspond with experts’ ratings. Here, a
self-assessment standard is set and the proportions of
agreement and disagreement are noted. Finally, the abso-
lute difference between the self-rating and the peer- or
expert-rating is calculated by subtracting the students’
self-rating from the peer or expert’s rating. Smaller dif-
ferences indicate a greater correspondence and larger dif-
ferences indicate lesser correspondence between the 2
assessments. For each strategy, a central assumption is
that both groups (ie, those doing the assessing and those
being assessed) are homogeneous groups that agree on the
level and skills needed to demonstrate competence, which
may be an unwarranted assumption.

First, the homogeneity of the groups’ definitions of
the ‘‘gold standard’’ is suspect. At times, even ‘‘experts’’
have different opinions regarding performance on the
gold standard. If experts do not agree, then how can we
expect students to agree with the experts or each other?
Assessment of competence is based upon the reliability
of the raters; however, the reliability of such measures is
suspect, even among experts.11,19 This notion is espe-
cially worrisome in situations where peer evaluators are
also naı̈ve or inexperienced in the skills needed to dem-
onstrate competency. In these instances, peer evaluators
do not assess performance against the standard, but rather
they assess their colleagues’ performance against their
own performance or on what they perceived their peers
meant to do rather than what they actually accomplished.
This phenomenon is also present in experts’ ratings, but to
a lesser degree. It is not surprising that the correspondence
between the assessors’ and students’ ratings is variable
given that expert raters have variability in their own per-

formances. This situation produces significant measure-
ment error and the correlation is attenuated (eg, biased
downward) because the differences between an individ-
ual’s rating and the highly variable external assessor
group is not taken into consideration, especially in peer-
rating situations. Thus, the underlying assumption that the
external raters have a homogeneous assessment of com-
petence may be untenable. Even so, this proposition does
not completely suffice in studies that demonstrate the lack
of correspondence between individual students’ assess-
ments and a single expert’s assessment. In this circum-
stance there should be a lesser degree of variability
because a single assessor’s judgments are more likely to
be internally consistent—at least theoretically.

Global Competency Assessment Measures
A different but related reason for lack of correspon-

dence between self- and external assessments of com-
petency is the way competency is measured. Generally,
measures of competence used in pharmacy are global
measures. Global assessment measures likely have simi-
lar strengths and weaknesses as other global measures,
such as health-related quality of life. In the quality of life
literature, multiple domains often underlie global mea-
sures and it is not always known which ones are the most
important or predominate in the assessment. However, if
clear criteria are not given to the raters (eg, when using
global assessment measures), then individual expert’s
and peer’s ratings of competency may be based on differ-
ent domains, even within the same assessment episode.
If so, the students are effectively measured against as
many implicit criteria as there are raters. Thus, it should
be no surprise that the correlations are low. Frequently,
the global measure of assessment is too simplistic and
defies standardized definitions or weighting. Moreover,
global assessments may not be based on the skills neces-
sary to accurately demonstrate competence. The net out-
come of this conundrum is that the accuracy of global
self-assessments is probably worse than self-assessments
of factual knowledge which, ostensibly, are more criteria-
based than global assessments.20

Validity/Reliability
Fundamental to the valid and reliable measurement of

any concept is the requirement that multiple raters view
the performance of a single student with a high degree of
agreement. In the pharmacy literature, validity and reli-
ability assessment of the measures have not been carefully
and thoroughly conducted. The core assumption is that
the external assessors’ judgments of student performance
are reliable and valid. Moreover, it requires that a single
assessor would come to the same conclusion when viewing
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the same performance by the same individual on different
occasions—an assumption that has not been demon-
strated. In most cases, studies on the reliability of self-
assessment do not ensure that either of these tenets has
been satisfied. It is important to validate this assumption,
especially in the case of peer review. If peers are naı̈ve
to the conduct of the skill under scrutiny, then the quality
of the assessment is suspect. By blindly accepting these
assumptions, current approaches using peer review often
succumb to the problems associated with the group-level
correlations discussed earlier (ie, attenuation of the cor-
relation).

One recommendation when using ‘‘expert raters’’ is
to limit the assessment to short, structured activities that
are relatively simple. We currently ask preceptors to
‘‘globally assess’’ student performance in advanced prac-
tice experiences. By their nature, assessments of IPPEs or
APPEs are not short, structured, or simple if one considers
the vast array of the intended educational outcomes.21,22

Level and Alignment of Self-Assessment
Probably the most important methodological/peda-

gogical factor in establishing the success of an assessment
program, whether self- or external assessment, is aligning
the program with the level and purpose of the assessment.
First, is the assessment for evaluating performance (eg,
summative or self-evaluation) or for assessment of learn-
ing or gaining knowledge (eg, formative self-assessment,
self-monitoring). One means of characterizing the differ-
ences in the 2 paradigms is to ask whether the assessment
is designed to ascertain a practitioner’s strengths and
weaknesses (formative) via self- or external assessment,
or their performance on specific skills based upon mutu-
ally accepted criteria.

Each type of self-assessment requires different
methods or combinations of methods. For example, per-
sonal, unguided reflections on practice simply do not
provide sufficient information to guide performance im-
provement.2,10 Consequently, summative assessments
should be based on a foundation of evaluations by exter-
nal assessors. Over time, externally defined criteria for
success become internalized, and individuals learn to
compare and contrast their own performance using a per-
sonalized plan.15,23 Consequently, individuals determine
their own abilities in relationship to their own strengths
and weaknesses rather than to their peers’ abilities.11,21

Consequently, developing actions using intra-individual
versus inter-individual assessments enables pharmacists,
student pharmacists, and faculty members to self-assess
their own strengths and weaknesses and is basic to de-
veloping a personal continuing professional development
(CPD) plan.

RECOMMENDATIONS
The literature is replete with recommendations regard-

ing how to improve individual learner’s self-assessment
skills. Most of the recommendations move away from
the ‘‘grade yourself’’ approach discussed earlier in con-
junction with correlational analyses as a ‘‘generalized,
reflective process of generating an unguided, personal,
summative assessment of one’s own level of ability or
performance.’’2 Steps for improving self-assessment skills
include the following:

Emphasize external feedback to inform self-
assessment. Encourage quality external feedback to
inform more self-directed assessment. This will reduce
professionals’ reliance on their own, possibly unin-
formed, opinions on performance and provide bench-
marks for informed self-assessment.3

Improve feedback quality. Create tools to improve
feedback quality, including simulations and Objective
Structured Clinical Examination (OSCE).24 The develop-
ment of these tools will require additional training to ef-
fectively utilize the tools.

Recognize theoretical vs. achieved value of
reflection. Develop a reflective thinking process4 that
brings awareness of knowledge, skills and abilities.
This process should improve insights leading to en-
hancement of professional performance.

Respond to both external and internal motivation.
Adopt an active approach to professional development that
capitalizes on professionals’ internal motivation, as well as
external factors (eg, continuing education requirements).
Both internal and external motivations are needed to main-
tain competencies in base knowledge and skills.8

Maintain attentiveness and habits of the mind.
Attentiveness is maintained through continually paying
attention to the current situation versus practicing or
learning/memorizing on ‘‘autopilot’’ (eg, develop meta-
cognition, self-monitoring skills). It is important to be
attentive while also maintaining openness and curiosity.5

Along with these attributes, one should develop good
habits of the mind. These include (1) training oneself to
experience information as novel, even in familiar, ‘‘auto-
pilot’’ situations; (2) recognizing that one’s senses are
sometimes fallible and deceptive, especially in familiar
situations; and, (3) seeing a situation from multiple
perspectives, even to the point of taking opposing per-
spectives at the same time.’’8

TESTING MODELS TO MEET ACPE’S
GOALS FOR SELF-ASSESSMENT

There are multiple reasons for the phenomenon be-
hind poor self-assessments of one’s own performance
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including the ‘‘above average’’ interpretations of perfor-
mance,2 over confidence,26 doing assessment for the
wrong reasons, and misaligned motivations. To further
complicate matters, most people think of quality of self-
assessment as a unipolar continuum; from good to bad or
from under- to over-estimators. However, it is probably
much more complex because people have different abil-
ities and skills based upon the requirements and social
context in most aspects of life.

Models are being developed in the educational and
health professional literature to capitalize on these differ-
ent aspects. For example, different characteristics of the
assessor are associated with over-, under-, and accurate
assessment. Over-estimators were found to be more con-
fident and more goal-oriented and to make more use of
feedback.26 However, over-estimators made the greatest
skill and knowledge improvements. Many of these psy-
chosocial models contain various aspects shown in the
proposed Figure 1, adapted from models presented by
Asadoorian and Batty and McMillan and Hearn, and war-
rant rigorous testing.6,9,31

Figure 1 highlights the fundamental relationships be-
tween the process of the student self-assessment cycle
facilitated during health professions education and the
essential role of the self-assessment cycle for successful
professionals. The key linkages and areas where health
professions education could focus their efforts are indi-
cated in the striped arrows between the 2 cycles. The
challenge to health care educators will be to provide these
linkages in our professional programs. If our students are
to be successful practitioners who embrace the concept
of professional self-assessment, we as educators must
through our educational programming instill the value
and importance of this process (left hand stripped arrow).
It must be the goal of our programs to strive toward edu-
cating our health professions students to see self-assess-
ment skills as fundamental to their professional practice.
Likewise, we must provide our health professions stu-
dents with the skills and knowledge for the process of
self-assessment. Our educational programs must provide
students with the awareness to evaluate areas for improve-
ment (left hand stripped area) as well as the willingness
to accept feedback and identify the tools or experts to
advance and improve their professional practice (right
hand stripped arrow). These will require health profes-
sions educators to step back and think critically on the
nature and type of pedagogical approaches for developing
self-assessment knowledge, skills, and attitudes in our
students.

Pharmacy educators have made a few small strides in
this direction.15,32-34 Self-assessment has laudable goals
and is theoretically central to professionals’ motivations

and success for lifelong learning and continuing profes-
sional development. However, given the current state, re-
lying on self-assessment too much is a mistake. External
assessments by experienced mentors or peers are still nec-
essary, even with continuing professional development.
Even when agreement is high regarding learning domains
and skills that one is knowledgeable about, the challenge of
‘‘knowing what you don’t know’’ will always require the
assistance of an external reviewer or assessor. More im-
portantly, developing more effective, reliable, and valid
self-assessment strategies based on existing or evolving
models is crucial to patient safety and quality care.

CONCLUSION
If we are to advance and employ self-assessment

skills and abilities in our professional and continuing pro-
fessional development programs, we must develop and
validate the appropriate models and methods, provide
educators with theoretical background and practical ap-
plications, and embrace the culture in our educational
programs where self-assessment is an essential element
to successful professional practice. Furthermore, this will
require a commitment to collaborate between the key
stakeholders that regulate professional practice, spe-
cifically educational institutions, professional practice
organizations, accreditation organizations and state and
national licensing bodies in the health professions.

REFERENCES
1. Andrade H, Du Y. Student responses to criteria-referenced
self-assessment. Assess Eval Higher Educ. 2007;32(2):159-181.
2. Eva KW, Regehr G. ‘‘I’ll never play professional football’’ and
other fallacies of self-assessment. J Continuing Educ Health
Professionals. 2008;28(1):14-19.
3. Dornan T. Self-assessment in CPD: lessons from the UK
undergraduate and postgraduate education domains. J Continuing
Educ Health Professionals. 2008;28(1):32-37.
4. Hargreaves J. So how do you feel about that? Assessing reflective
practice. Nurse Educ Today. 2004;24(3):196-201.
5. Epstein RM, Siegel DJ, Silberman J. Self-monitoring in clinical
practice: A challenge for medical educators. J Continuing Educ
Health Professionals. 2008;28(1):1-5.
6. McMillan JH, Hearn J. Students self-assessment: the key to
stronger student motivation and higher achievement. Educ Horizons.
2008;Fall:40-49.
7. Rolheiser C, ed. Self-evaluation...Helping Students Get Better at
It! Ajax, ON: Visutronx; 1996.
8. Eva KW, Regehr G. Self-Assessment in the health professions:
a reformulation and research agenda. Acad Med. 2005;80(10):S46-S54.
9. Asadoorian J, Batty HP. An evidence-based model of effective
self-assessment for directing professional learning. J Dent Educ.
2005;69(12):1315-1323.
10. Davis DA, Mazmanian PE, Fordis M, Van Harrison R, Thorpe
KE, Perrier L. Accuracy of physician self-assessment compared with
observed measures of competence: a systematic review. JAMA.
2006;296(9):1094-1102.

American Journal of Pharmaceutical Education 2010; 74 (5) Article 85.

6

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

0 
A

m
er

ic
an

 J
ou

rn
al

 o
f 

Ph
ar

m
ac

eu
tic

al
 E

du
ca

tio
n

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


11. Ward M, Gruppen L, Regeher. Measuring self-assessment:
current state of the art. Adv Health Sci Educ. 2002;7:63-80.
12. Kruger J, Dunning D. Unskilled and unaware of it: how
difficulties in recognizing one’s own incompetence lead to inflated
self-assessments. J Pers Soc Psychol. 1999;77(6):1121-1134.
13. Hodges B, Regehr G, Martin D. Difficulties in recognizing one’s
own incompetence: novice physicians who are unskilled and unaware
of it. Acad Med. 2001;76(10):S87-S89.
14. Zicka A, Granieria M, Makoul G. First-year medical students’
assessment of their own communication skills: a video-based,
open-ended approach. Pat Educ Counsel. 2007;68(2):161-166.
15. Austin Z, Gregory PAM. Evaluating the accuracy of pharmacy
students’ self-assessment skills. Am J Pharm Educ. 2007;71(5):89.
16. Lincoln JR, Zeitz G. Organizational properties from aggregate
data: separating individual and structural effects. Am Soc Rev.
1980;45(3):391-408.
17. Firebaugh G. A rule for inferring individual-level relationships
from aggregate data. Am Soc Rev. 1978;43(4):557-572.
18. Connolly P. Summary statistics, educational achievement gaps
and the ecological fallacy. Oxford Rev Educ. 2006;32(2):235-252.
19. Gruppen LD, White C, Fitzgerald JT, Grum CM, Wooliscroft
JO. Medical students’ self-assessments and their allocations of
learning time. Acad Med. 2000;75(4):374-379.
20. Gordon MJ. A review of the validity and accuracy of self-assessments
in health professions training. Acad Med. 1991;66(12):762-769.
21. Regehr G, Hodges B, Tiberius R, Lofchy J. Measuring self-
assessment skills: an innovative relative ranking model. Acad Med.
1996;71:10 Supplement:S52-S54.
22. Martin D, Regehr G, Hodges B, McNaughton N. Using
videotaped benchmarks to improve the self-assessment ability of
family practice residents. Acad Med. 1998;73(11):1021-1026.
23. Sinkavich FJ. Performance and metamemory: do students know
what they don’t know? Instructional Psychol. 1995;22(1):77-87.

24. Chaudhry SI, Holmboe E, Beasley BW. Advancing assessment
and self-assessment: the state of evaluation in internal medicine
residency. J Gen Internal Med. 2008;23(7):1010-1015.
25. Story A, Dunning D. The more rational side of self-serving
prototypes: the effects of success and failure performance
feedback. J Expl Soc Psychol. 1998;34(6):513-529.
26. Ng JR, Earl JK. Accuracy in self-assessment: the role of ability,
feedback, self-efficacy and goal orientation. Austr J Career Develop.
2008;17(3):39-50.
27. McBrien B. Learning from practice – reflections on a critical
incident. Accidental Emerg Nurs. 2007;15(3):128-133.
28. Arvidsson B, Fridlund B. Factors influencing nurse supervisor
competence: a critical incident analysis study. J Nurs Manage.
2005;13(3):231-237.
29. Duffy FD, Holmboe ES. Self-assessment in life long learning and
improving performance in practice: physician know thy self. JAMA.
2006;296(9):1137-1139.
30. Brunt BA. Models, measurement, and strategies in developing
critical-thinking skills. J Contin Educ Nurs. 2005;36(6):255-262.
31. Sargeant J, Mann K, van der Vleuten C, Metsemakers J.
‘‘Directed’’ self-assessment: practice and feedback within
a social context. J Contin Educ Health Professionals. 2008;28(1):
47-54.
32. Abate MA, Blommel ML. Self-assessment tool for drug
information advanced pharmacy practice experience. Am J Pharm
Educ. 2007;71(1):Article 2.
33. Valdez CA, Thompson D, Ulrich H, Bi H, Paulsen S. A
comparison of pharmacy students’ confidence and test
performance. Am J Pharm Educ. 2006;70(4):Article 76.
34. Wallman A, Lindblad AK, Hall S, Lundmark A, Ring L.
A categorization scheme for assessing pharmacy students’ levels
of reflection during internships. Am J Pharm Educ.
2008;72(1):Article 05.

American Journal of Pharmaceutical Education 2010; 74 (5) Article 85.

7

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

0 
A

m
er

ic
an

 J
ou

rn
al

 o
f 

Ph
ar

m
ac

eu
tic

al
 E

du
ca

tio
n

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org



