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Objective. To compare the test-taking skills and abilities (testwiseness) of Canadian senior-level
pharmacy students with those of international pharmacy graduates.
Methods. A 20-item testwiseness questionnaire was developed and administered to 102 participants:
35 senior-level pharmacy students, 34 international pharmacy graduates, and 34 practicing pharmacists
who served as a control group.
Results. Mean testwiseness scores indicated significant differences in performance between senior-
level pharmacy students and international pharmacy graduates. Testwiseness deficiencies of interna-
tional pharmacy graduates were particularly severe in domains requiring discerning use of English
language.
Conclusions. Differences in testwiseness appear to exist between Canadian senior-level pharmacy
students and international pharmacy graduates. The genesis and implications of these differences must
be evaluated further in order to determine whether testwiseness affects learning, professional devel-
opment, or clinical practice.
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INTRODUCTION
Well-constructedmultiple-choice tests canbeaneffec-

tive, efficient, reliable, and valid mechanism for assess-
ing knowledge and skills.1-3 As such, they have long
been favored as a means of assessing individuals in a
variety of domains, ranging from academic settings to
professional certification processes, as well as in every-
day life, such as obtaining a driver’s license.4-6 Despite
their popularity, these tests provoke much debate over
whether they can truly examine application of knowledge,
particularly in a clinical field such as pharmacy7 or
medicine.8

Testwiseness has been defined by Gibb as ‘‘. . .the
ability of a (test taker) to react to the presence of second-
ary cues in ways advantageous to himself on a multiple-
choice test of knowledge of factual information.’’9 Since
first being described by Gibb in the early 1960s, test-
wiseness has been a source of considerable concern to
teachers – and amusement to students. The notion that it
may be possible for a student to outwit a standardized test
and perform well despite a significant lack of content-

specific knowledge runs counter to principles of effective
assessment.10,11

Studentswho are testwise are able to look for errors in
the construction of test items, particularly in multiple-
choice questions.11 Students who are able to outwit a test
receive scores that are not valid, and not predictive of their
current knowledge and skills or future abilities.4,10 It is
important to differentiate between testwiseness and edu-
cated guessing. Testwiseness is based on little or no con-
tent knowledge and is merely an attempt to select the
correct answer based on errors in test construction. In
contrast, making educated guesses, requires the student
to have some measure of content knowledge, enough at
least to rule out some plausible distractors, reducing the
number of possible answers from which a guess may
be made.9,11

Since first being identified as a threat to the validity of
multiple-choice tests, numerous guidelines have been
published providing teachers with important ‘‘tips’’ for
designing multiple-choice assessments to circumvent
common testwiseness strategies (Table 1). Proponents
of this approach support the notion that effective test
design can prevent successful application of testwise-
ness.12 Such design is an important part of the devel-
opment of high-stakes examinations, such as those
governing entry to practice in health professions.
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Although teachers now have resources available to
prevent students from succeeding academically through
testwiseness alone, for a variety of reasons, testwiseness
may still allow some students to over-perform on some
tests relative to their actual abilities.’’13 In large part this is
due to the logistical difficulties associated with develop-
ing testwise-proof tests; large, multi-centre high-stakes
examinations can afford to invest in developing test items
that follow recommendations to improve validity. How-
ever, individual teachers who are juggling multiple prior-
ities may simply not have the time or expertise to develop
testwise-proof assessments.

As stated by Gibb, the challenges associated with
constructing valid multiple-choice test items are consid-
erable.9 Though no systematic study has been reported to
determine the extent and prevalence of testwise-proof
tests in postsecondary education, anecdotal reports from
students suggest that testwiseness is still an important
skill and effective strategy in test taking.13

Testwiseness may be a learned behavior that is rein-
forced and improved over time and with repeated expo-
sure to multiple-choice tests at the high school and
university levels.4 Simply put, the more poorly con-
structed multiple-choice tests one takes, the more attuned

one becomes to the patterns that appear to underlie suc-
cessful testwiseness. Testwise advice like ‘‘when in
doubt, pick C’’, and ‘‘if you don’t know, pick the longest
answer’’ is still passed down from generation to genera-
tion of students.

There is no reason to believe that testwiseness is par-
ticularly helpful or effective in high-stakes examination
settings such as national licensing examinations in health
professions since these examinations have resources to
ensure items are testwise-proof. However, in many other
academic settings and in other walks of life, multiple-
choice tests may be an important factor in advancement
or promotion.6 Within pharmacy education, there has
been no work reported on the prevalence or impact of
testwiseness. Since pharmacy students were generally
among themost academically successful students in post-
secondary education, it is reasonable to assume they have
acquired some degree of testwiseness during their educa-
tion. One particular cohort of pharmacy students may
not, however, have the same level of testwiseness.
For the purpose of this article, international pharmacy
graduates (IPGs) are internationally educated health care
professionals seeking licensure in Canada.14 These
individuals have completed their academic preparation,

Table 1. Testwiseness Strategies Used by Students Taking Multiple-Choice Examinations

Strategy Description Example

Order of answer Recognition of predictable patterns
for answer options, usually
placing the correct answer in
a defined position

Avoiding ‘‘A’’ or ‘‘D’’ as the
correct answer and preferring ‘‘B’’
or ‘‘C’’

Grammatically correct stem Grammatical accord between step
and answer options (eg, correct
article, gender accord, plural,
grammatical tense, etc)

Use of ‘‘an’’ at the end of a stem,
followed by answer options that
begin with a consonant will be
eliminated by the student

The longest answer option In an effort to produce an
undeniably correct answer, the
length of the correct option may
be out of proportion to other
options provided

To ensure an answer is
unambiguously correct, it may be
necessary to include so much
information the length of the
statement grows out of proportion.

Strong modifiers Use of definitive, highly certain
terms require a student to only
produce one counter-example to
refute the option

Use of words such as ‘‘All’’ or
‘‘Always’’ or ‘‘Every’’ as opposed
to ‘‘Some,’’ or ‘‘Most,’’ or
‘‘Often’’

Excess specificity Very detailed options that provide
no room for ambiguity may
appear to be a correct answer.

Inclusion of highly specific dates,
times, or facts

Implausible distractors Students may be able to select the
correct answer by discarding
implausible distractors rather
than actually knowing the correct
answer

Writing 3-4 plausible distractors is
frequently difficult. Consequently,
some distractors may be less
‘‘believable’’ and thus easier to
eliminate without any content
knowledge
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in-service training, and licensing procedures in a country
other than Canada or the United States. As part of the
requalification process in Ontario, Canada, these individ-
uals are required to complete bridging education courses
offered at the postsecondary level. As part of the assess-
ment of these courses, IPGs may be required to complete
course-specific multiple-choice tests, where testwiseness
skills might prove to be advantageeous. Consequently,
studying the testwiseness skills of these students is of
interest in understanding thevalidity of examination results.

The purpose of this study was to compare testwise-
ness skills of IPGs, and senior-level Canadian pharmacy
students (ie, those in professional years 3 and 4) to deter-
mine how testwiseness skills compare between these 2
cohorts. To control for potential age-related differences in
performance, a cohort of practitioners of similar age/expe-
rience to the international pharmacy graduate group was
also included in the study.

METHODS
A test blueprint was created, based on the cueing

strategies described in Table 1. Questions were created
for each cueing strategy. In order to ensure this study did
not inadvertently examine domain-specific content
knowledge, test items were created that were deliberately
content free; this was not designed in any way to be a test
of pharmacy-specific knowledge or skills. To ensure con-
sistency, all test items were constructed using a standard
stem formation followed by 4 distractors. Appendix 1
provides examples of test items and the cueing strategies
they are meant to depict. In order to assess testwiseness
skills, Gibb9 suggests avoiding the use of real content,
since this may interfere with the ability to actually mea-
sure testwiseness. Instead, construction of ‘‘nonsense’’
items with fictitious words or phrases grouped in familiar
patterns should be used to specifically evaluate testwise-
ness. Based on this approach, a ‘‘correct’’ answer is one
that is based solely on correct application of a testwiseness
principle, as illustrated in Appendix 1. Using this
approach, there is no risk that content-knowledge will
interfere with measurement of testwiseness skills, since
there is no real content being tested.

A total of 31 questions were developed for all cueing
strategies. A validation process was utilized using 5 volun-
teer students and IPGs. Based on this process, 11 questions
were discarded due to problems with readability or non-
applicability to the cueing strategy. As a result, a 20-item
test was developed. A test of this length balances the ability
to utilize multiple testwiseness strategies on several occa-
sions within a reasonable time period.4,5,9 Previous tests of
testwiseness have ranged considerably in length, but most
recent examples have typically contained 20-25 items.11

A sample size for the number of participants was
calculated based on a confidence of 95% (a 5 0.05)
and a power of 80% (b 5 0.2); a minimum of 34 partic-
ipants from each cohort was required to conduct this
study.15

Participants for this study were recruited from the
senior-level pharmacy students and a cohort of IPG stu-
dents enrolled in a bridging education program at the
University of Toronto. Participants were advised of the
purpose of the study and invited to complete the test fol-
lowing completion of signed consent. During the infor-
mation session provided to all potential participants,
questions related to the use of data, anonymity of partic-
ipants, and rationale for the study were discussed in depth
to ensure that all participantswere fully aware of their role
in this study. In addition, investigators provided opportu-
nities for potential participants to contact them prior to
commencement of the study.

Following administration of the test to the IPG group,
demographic data were analyzed and a matched group of
practicing pharmacists with similar age and experience
characteristics were recruited to participate.

Test scores were analyzed grouping the sample into
3 cohorts: senior-level students, IPGs, and pharmacists.
Mean test scoreswith standard deviationswere calculated
by assigning a value of 1 for a correct response and0 for an
incorrect response, divided by the total number of test
items (20), then converted to a percentage. One-way anal-
ysis of variance (ANOVA)was used formultiple compar-
isons (p5 0.05), based onmean scores attained by each of
the cohorts. For comparisons with only 2 groups, inde-
pendent samples t tests were used. To more clearly com-
pare and contrast differences between the IPG cohort and
the senior-level student group, multiple and separate
2-way comparisons were performed and reported (rather
than a more traditional 3-way ANOVA followed by
post hoc analysis such as Tukey’s HSD or Scheffe’s pro-
cedure).15SPSS v.11.0 for Windows was utilized for data
analysis. Ethics approval for this study was sought
and received through the University of Toronto’s Ethics
Review Board.

RESULTS
Thirty-five senior-level pharmacy students, 34 IPG

students, and 34 pharmacists participated in this study.
All participants were volunteers; senior-level pharmacy
students and IPG students were invited to participate
through active recruitment in a captive classroom situa-
tion. Pharmacists involved in this study were recruited at
continuing education events and invited to participate
after completion of signed, informed consent. All partic-
ipants completed all 20 items of the test. Twenty-eight
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percent of senior-level students were male, compared
with 59% of IPG students, and 54% of pharmacists. The
mean age of senior-level students completing the test was
24 years, comparedwith 39 years for the IPG students and
40 years for pharmacists.

Tables 2 and 3 present results and cohort-specific
comparisons. The only significant difference inmean per-
formances was between the senior pharmacy student
cohort and the IPG cohort (82% vs 54%); while the per-
formance of practicing pharmacists was slightly lower
compared with that of senior pharmacy students, and
slightly higher comparedwith that of IPGs, this difference
did not reach significance

Data were analyzed based on cueing strategies uti-
lized. Once again, the only significant differences
between cohorts were between the senior pharmacy
student cohort and the IPG cohort for the following
3 cueing strategies: grammatically correct stem, strong
modifiers, and excess specificity. There were no signifi-
cant performance differences between the student and
pharmacist cohorts, or the IPG and pharmacist cohorts.

DISCUSSION
This study suggests that testwiseness is a well-devel-

oped skill among pharmacy students who have had their
primary and secondary education in North America.
Across all types of testwiseness skills assessed, themajor-
ity of these students were able to discern the ‘‘correct’’
response, presumably by recognizing and responding to
specific cueing strategies built-in to each question.

International pharmacy graduates, however, were
less successful in recognizing and responding to these
cueing strategies, and in particular strategies requiring
them to utilize sophisticated or subtle English language
fluency skills, including grammatically correct stem,
excess specificity, and strongmodifiers. Given the design
of this study, it was not possible to determine whether
performance differences between the IPG group and the
senior-student group are a reflection of underdeveloped
English language skills, lack of experience withmultiple-
choice testing, or lower testwiseness skills, since differ-
ences in performance between the IPG cohort and the
control group of pharmacists did not reach significance.

An important consideration in this study is previous
experience with multiple-choice testing formats. As

Table 2. Results of a Multiple-Choice Test to Identify Testwiseness Among International Pharmacy Graduates and Senior
Pharmacy Students

Score, Mean (SD)

Testwiseness Strategy Senior Students (n 535) IPGs (n 5 34) Pharmacists (n 5 34)

Overall mean test score,
20 questions

16.4 (2.6) 10.8 (3.8) 15.1 (1.5)

Order of answer (3 questions) 2.2 (0.5) 1.6 (0.8) 2.0 (0.2)

Grammatically correct stem
(4 questions)

3.3 (0.4) 2.1 (0.6) 3.1 (0.3)

Longest answer option
(3 questions)

2.1 (0.4) 1.4 (0.7) 1.9 (0.3)

Strong modifiers
(3 questions)

2.6 (0.3) 1.6 (0.6) 2.4 (0.4)

Excess specificity
(4 questions)

3.3 (0.4) 2.1 (0.7) 2.9 (0.3)

Implausible distractors
(3 questions)

1.9 (0.6) 1.5 (0.8) 1.7 (0.5)

IPGs 5 international pharmacy graduates

Table 3. Differences in Testwiseness Among Senior Pharmacy
Students International Pharmacy Graduates, and Pharmacists

Testwiseness
Strategy

Comparison
Across All
Groups*

Comparison Between
Senior Pharmacy

Students and International
Pharmacy Graduatesy

P t(69) P

Order of answer 0.24 1.81 0.23

Grammatically
correct stem

0.46 0.99 0.30

Longest answer
option

0.26 1.74 0.25

Strong modifiers 0.38 0.94 0.29

Excess specificity 0.42 0.92 0.37

Implausible
distractors

0.19 1.09 0.79

*one-way ANOVA
yindependent samples t test
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Sarnacki4 has noted, previous exposure to poorly con-
structed tests may ‘‘prime’’ students’ testwiseness skills
andmake themmore conscious of cues andmore success-
ful in outwitting tests in the future. This study did not
attempt to control for educational background of partic-
ipants in the IPG cohort, some of whommay not have had
any experience with multiple-choice testing methods in
their pharmacy education. Such differences in academic
preparation may have affected testwiseness results
observed in this study.

Attempts to study testwiseness suffer from several
important limitations. First, the inauthentic conditions
of this study directly effect a student’s motivation. Con-
sequently one cannot truly judge performance based on
this sort of simulation.All participants in this study had no
particular reason to care about its outcome, since the
results will not affect them personally. While in a real
testing situation, a student would have ample incentive
(in the form of course grades) to apply testwiseness or
other skills to finding a correct answer, there is neither
incentive nor reason to do so under the conditions of this
study. This type of study (using nonsense questions) has
the advantage of neutralizing any content or knowledge
advantage; however, it may also diminish incentives to
perform effectively on the test.4 This limitation notwith-
standing, one can reasonably conclude this affected
all cohorts in the study equally and consequently
between-group comparisons should not have been
affected significantly.

Second, there is no way of determining whether test-
wiseness is an issue for the IPG cohort, or instead, if
English-language proficiency or cultural competency is
the more important reason underlying performance dif-
ferences. All IPG participants in this study met minimal
English-language fluency requirements for practice as
a pharmacist inCanada.Undoubtedly, the level of English
language proficiency of the IPG cohort was qualitatively
lower than that of the senior-pharmacy student or practic-
ing-pharmacist cohorts. Nevertheless, all IPG students
passed standardized, objective English tests designed to
ensure they were capable of meeting English language
demands of pharmacy practice. This, however, raises
the intriguing question of whether ‘‘minimal’’ language
requirements for pharmacy practice are not discerning
enough to allow testwiseness issues to emerge.

Third, the design of the instrument used to measure
testwiseness may have also introduced limitations. As
discussed previously, the 20-item questionnaire used in
this studywasmeant to balance competing needs to ensure
adequate data capturewithout being so lengthy as to alien-
ate or bore potential participants. At 20 items, it was only
possible to use 2-4 different questions for each testwise-

ness strategy. With such a small sample for each strategy,
it may be difficult to draw strong conclusions regarding
participants’ performance.While a larger number of items
enhance statistical analysis, it may paradoxically affect
performance by increasing boredom or disengagement
from the task, and was thus rejected for this study.

This study does not address a particularly salient
question: how does testwiseness emerge? While there is
some conjecture that it is a learned, behavioral response to
poorly constructed multiple-choice tests there is no evi-
dence to support this, particularly in the context of phar-
macy education. However, this study confirms that
testwiseness exists among senior-level pharmacy students
educated in North America, and appears to be less prev-
alent among international pharmacy graduate students.
The implications of this finding for educators, research-
ers, regulators, and students themselves need to be fully
evaluated in the context of emerging trends in pedagogy.

CONCLUSIONS
This study suggests that testwiseness skills are prev-

alent among North American students and less prevalent
among international pharmacy graduates. Further work
is required to elucidate mechanisms for development
of testwiseness skills in different groups. In particular,
additional research is needed to determine whether
high testwiseness scores correlate with performance in
experiential learning, in clinical practice, in retention
and recall of learned material, or in day-to-day practice
as a pharmacist.
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Appendix 1. Sample Testwiseness Instrument Questions

1. Grammatically Correct Stem
The use of maxamolol as a replacement therapy may treat an:
a) progesterone excess
b) androgen deficiency
c) corticosteroid excess
d) leukotriene deficiency

Correct answer is ‘‘b’’. Note use of ‘‘an’’ in stem, which grammatically is correct only with ‘‘androgen.’’

2. Longest Answer Option
Which of the following statements about Quikofelbads is incorrect?
a) Effective treatment is bedrest and drinking plenty of fluids.
b) Zingonine is an antiviral treatment that may cause nausea.
c) It can undergo mutations.
d) Cases of respiratory syncitial virus (RSV) are prevalent among the elderly but are seldom reported to public health

services.
Correct answer is ‘‘d’’. Note very detailed response that requires a disproportionately long answer.

3. Use of Strong Modifiers
Hapincantin:
a) should be taken with food to prevent nausea
b) must be taken at least two hours after any cardiac medication
c) cannot be taken with Chanto-Berchunin
d) will reduce effectiveness of birth-control pills

Correct answer is ‘‘a’’. Note use of definitive modifiers such as ‘‘must’’, ‘‘cannot’’ or ‘‘will’’ in other distractors vs. ‘‘should’’ in
‘‘a’’ which appears more measured.

4. Excess Specificity
In 2001, researchers isolated and sequenced euph88, a potential candidate for gene therapy to treat adolescents with mood

disorders. The DNA of euph88:
a) is photosensitive using normal photosensitivity analysis methods, unlike its analogue euph 82
b) has a wavelength of 460 nm, as measured using normal photosensitivity analysis methods
c) has a sequence homology with Nop genes which are associated with neurodegenerative symptoms in pregnant mice
d) is degraded using a mild detergent

Correct answer is ‘‘c’’. Note seemingly redundant and non-specific information in distractors ‘‘a’’ and ‘‘b’’ and non-specific
distractor ‘‘d’’.
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