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ABSTRACT. The self-efficacy theory proposes that an individual’s

beliefs about his or her capabilities function as a determinant of

future behavior. Individuals who possess a strong sense of self-effi-
cacy for a task, i.e., perceive they can successfully perform the task,
are more willing to engage in the task. We developed an instrument

to evaluate the self-efficacy of pharmacy students in performing

clinical functions. Students in the third professional year of a phar-
macy curriculum exhibited higher levels of self-efficacy than first-
or second-year students. First-year students exhibited the lowest
scores. (Female students exhibited lower self-efficacy scores than

male students did.) Measuring self-efficacy may provide pharmacy

educators with a valuable assessment tool. Methods for improving
efficacy expectations of pharmacy students are discussed. [Article

copies available from The Haworth Document Delivery Service:

1-800-342-9678.]

INTRODUCTION

One explanation of behavior comes from the self-efficacy theory, which

states that the initiation, perseverance, and accomplishment of specific
behaviors and changes in behavior are causally mediated by self-precepts
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of efficacy (1). In other words, an individual’s beliefs about his or her
capabilities function as a determinant of future behavior and emotional
reaction to stimuli (2). A high level of self-efficacy indicates that an
individual perceives that he or she has the ability to cope with a particular
situation or task. A low sense of self-efficiency indicates that an individual
perceives that the task exceeds his or her ability. Bandura stated that
people fear and may seek to avoid situations they believe exceed their
coping skills, whereas they readily become involved in activities and
behave differently when they judge themselves capable of handling situa-
tions (1).

Judgments of self-efficacy also determine how much effort will be
expended and how long individuals will persist in the face of obstacles and
undesirable outcomes. Individuals who harbor doubts about their abilities
are more likely to give up, but individuals with a strong sense of efficacy
will exert more effort and draw on their coping abilities. This, in itself,
may allow individuals to perform the behavior (3-5).

Measures of self-efficacy have been found to predict many behaviors:
pain tolerance (6), condom use (7), smoking cessation (8-9), teaching
effectiveness (10), physicians’ effort in promeoting behavioral change
(11-12), and promoting preventive and phobic reaction to feared stimuli
(13-14). Perceived exercise abilities have served as a better predictor of
performance than capability as indicated by a treadmill test for subjects
recovering from myocardial infarction (15). Self-efficacy appears to be a
predictor of many health-related outcomes (16). In summary, although
skill level is important, studies have found that perceived self-efficacy
serves to predict a significant amount of the variance in performance
(17-18). Research has found that self-efficacy is also related to gender.
More specifically, females have been found to have lower efficacy ex-
pectations than males and were less likely to attribute success to ability.
This was especially true of masculine-type tasks (19-20) and career choice
(21-22). Females judged themselves as highly efficacious in occupations
traditionally held by women but not efficacious in dealing with traditional
male occupations (21,23). This occurred even though actual skill levels of
males and females were the same.

If pharmacists perceive they do not have the capabilities to deal with
specific situations, according to this theory, they will avoid the situation
and will exert little effort before giving up. However, if pharmacists per-
ceive they can successfully perform a task, they will engage in the activity
and use more coping skills.
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METHODS

Using the self-efficacy theory as a framework, a pilot study was con-
ducted to evaluate the self-efficacy of pharmacy students. We hypothe-
sized that students in their third and final professional year would exhibit
the highest level of self-efficacy compared with the first-and second-year
students. We also expected that men students would exhibit higher levels
of self-efficacy than would women students.

An instrument to measure self-efficacy of pharmacy students for per-
forming different clinically oriented tasks consisted of three scenarios: (i}
a hospital pharmacy (a patient with possible urinary tract infection), (ii) a
community pharmacy (a patient with possible ringworm), and (iii) a gen-
eral situation (a young child with a cold). The instrument and scenarios
were checked for content validity through responses from clinical faculty
and practicing pharmacists, and appropriate changes were then made.

Pharmacy students were then asked to rate their confidence in perform-
ing seven tasks for each scenario. The seven tasks for each scenario were
similar: (i) differentiating between two possible diseases, (fi) obtaining
information to make a recommendation, (iii) recommending an appropri-
ate product, (iv) assessing appropriateness of a specific product, (¥) rec-
ommending proper dosage, (vi) providing information on side effects, and
(vii) providing information on drug-drug interactions. Subjects rated their
confidence on a 0-100% confidence scale that was divided in 10% inter-
vals. All students in a regularly scheduled class completed the instrument
(Appendix) during one class period. The students were instructed to read
each scenario and answer all questions as if they were the pharmacist in
the scenario. The scenarios were randomly ordered for each participant.

RESULTS

Out of a total of 156 instrument distributed to students at a college of
pharmacy, 147 were completed; the remaining nine were only partially
completed and so were not used in the analysis. The students who partici-
pated were in the first (n = 45), second (n = 56), and third (n = 46)
professional years of the Bachelor of Science pharmacy curriculum. More
women participated than men (97 vs. 50). This ratio of women to men
(2:1) is approximately the same for enrollment in the college of pharmacy.

Two self-efficacy dimensions were measured: magnitude and strength.
Magnitude refers to the total number of behaviors the individual would
attempt when tasks are ordered according to level of difficulty. The
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strength of the efficacy expectations is the durability of the expectations.
Weak expectations are easily extinguished by disconfirming experiences,
while strong expectations tend to withstand failure. A third dimension of
self-efficacy is generality, which refers to the generalizability of the cop-
ing skills. Gaining efficacy in one area of work may provide individuals
with the skills to successfully deal with other areas. Generality was not
measured in this study.

The magnitude score was calculated by summing the number of items
for each scenario that participants indicated they expected to perform with
a confidence value above 10% (33). Each scenario had potential scores
ranging from zero to seven. Strength of self-efficacy was determined by
summing the confidence score for each item and dividing the sum by the
total number of items. Reliabilities for the strength scores were calculated
using Cronbach’s Alpha. Results of the calculation were 0.93 for the
community, 0.91 for the general, and 0.92 for the hospital scenarios.
Because of the dichotomous nature of the items used to measure magni-
tude, the Kuder-Richardson 20 was used to measure internal consistency.
The reliabilities were 0.94, 0.93, and 0.94 for the magnitude measures in
the community, general, and hospital scenarios, respectively.

The means for the men and women students in each class and standard
deviations for the measure of magnitude are in Table 1. The means and
standard deviations for the measures of strength are in Table 2.

A three-way analysis of variance (class, gender, and practice setting),
with repeated measures on practice sefting, was used to analyze the data
for magnitude and strength scores (Tables 3 and 4, respectively).

TABLE 1. The means (standard deviation) for magnitude scores for men and
women students in each class and overall class scores.

Scenario
Class (n) General Community Hospital
First Year g:s) 3.1(2.9 3.1(2.9; 1.8 (2.7
Men (15) 4.1(3.0 4.3 (2.6, 2.523.0
Women (30) 2.6(2.7 25(2.9] 1.5(2.5,
Second Year (56) 57 (2.4 5.2(2.4) 3.8 (26
Men (16) 6.6 {0.9, 6.1(1.5 4.4 (28
Women (40) 5.4(2.3 4.0(25 3.5(2.5)
Third Year (46) 6.8(0.5) 6.9(0.4) 6.9 (0.3
Men (19) 6.9(0.2) 6.9(0.2 6.9 0.3!
Women (27) 6.8(0.6 6.8 (0.4] 6.8{0.5)
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TABLE 2. The means (standard deviations) for strength scores for men and
women students for each class and overall class scores.

Scenario

Class (n) General Community Hospital
Firleeargis) 21 (22 22 (24 13(19
Men (15) 27 (20, 29(23 19 (24
‘Women (30) 18 (23 18 (23] 09 (15]
Second Year (56) 51(25) 45 (28 30 (24)
en (16) 83 (21 53 (25 39 (28)
Women (40) 46 (24) 41 (29 26 (22)
Third Year (46) 76 (14, 74 (17, 8 (14)
Men (19) 78512 77 (10; 80 (1
Women (27) 75 (16; 72 (20 77 (15

TABLE 3. Analysis of variance on the measures of magnitude between

classes and gender across three practice scenarios.

Source df MS F P
Between Subjects 147

Class 2 5148 212 < 0.01
Gender 1 703 7.0 < 0.01
Class x Gender 2 149 15 023
Eror Between 142 100

Within Subjects 296

Scenario 2 472 27.4 < 0.01
Scenerio x Class 4 151 82 < 001
Scenerio x Gender 2 11 0.6 054
Scenerio x Gender x Class 4 0.1 0.1 098
Error Within 284 17

The results of the strength and magnitude measures were similar. There
was a significant difference among classes and a significant difference
between genders. Further analysis revealed that each class was significant-
ly different from all other classes (p < 0.05). Third-year students scored
the highest and the first-year students the lowest. There was also a signifi-
cant difference between the genders for both measures of self-efficacy,
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TABLE 4. Analysis of variance on the measures of strength between classes
and gender across three practice scenarios.

Source dt MS F P
Between Subjects 147

Ciass 2 1018.1 94.2 <0.01
Gender 1 776 72 <0.01
Class x Gender 2 8.0 0.7 048
Error Between 142

Within Subjects 296

Scenario 2 30.1 210 <001
Scenario x Class 4 19.8 13.7 <0.01
Scenario x Gender 2 01 01 092
Scenario x Gender x Class 4 0.5 0.3 0.86
Error Within 284

with women exhibiting lower levels of self-efficacy (strength and magni-
tude) than men. In addition, on both measures, a significant interaction
between class and scenario was detected.

DISCUSSION

The results indicate that students develop a higher sense of self-efficacy
as they progress through the pharmacy curriculum. The development of
these efficacy expectations might be attributed to lectures (verbal persua-
sion), viewing others perform the same or similar tasks (modeling), and
actual performance of the task. It appears that the third-year students have
high efficacy expectations in being able to perform the three tasks. The
analysis revealed a significant interaction between class and scenario.
Figures 1 and 2 reveal that the first- and second-year students scored lower
on the hospital scenario than they did on the other scenarios. This fact

. might be due to differences in perceived (or actual) difficulty in perform-
ing the task. The tasks were selected to represent different skills of tasks.
The degree of complexity might not have been the same. Another explana-
tion might be the exposure the students have had with the tasks. The
third-year students, having just finished a course covering applied thera-
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FIGURE 1. Interactional between year (first, second, or third) and scenar-
io (community, hospital, or general) for strength of self-efficacy scores.
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able to accomplish them. They persuade themselves that if others can do it,
they should be able to do it also (28). Models similar to the individual being
trained (29-30) who demonstrate difficulty in accomplishing a task but
persist until they complete it are superior to the adept (expert) model
(29,31). Pharmacy faculty should be encouraged to model desired behav-
iors. Having similar others, pharmacy residents, or other pharmacy students
may be more effective than the faculty in building efficacy expectations.

Verbal Persuasion. Verbal persuasion is perhaps the method most com-
monly used in an attempt to alter behavior. Often such an attempt can
increase an individual’s self-efficacy, but this efficacy expectation can be
quickly extinguished by disconfirming experiences (32-33). Telling stu-
dents how to perform a service may give them the sense that they can
perform the task, but if their first experience is less than optimal, efficacy
expectation might decrease.

Emotional Arousal. A situation perceived as stressful generally elicits emo-
tional arousal. The degree of arousal depends upon the circumstances. Emotion-
al arousal can serve as a source of information about perceived self-efficacy.
Some individuals fill arousal motivates them, while others find the arousal
inhibitory (2). Extremely high arousal might inhibit performance. Anxiety’
arousal is diminished by modeling and is even more thoroughly eliminated by
experienced mastery achieved by participant modeling (26). The cusriculum
should assist the student in building efficacy expectations in the early years.
This would minimize instances where the student experiences extremely high
arousal that may lead to poor performance.

Our study indicates that as pharmacy students progress through their
curriculum, they develop a greater sense of self-efficacy in performing
clinical functions. This study did not evaluate the effects of clinical experi-
ences on self-efficacy judgments. It would be expected that clinical rota-
tions would provide the student with performance accomplishments that
are the most powerful source of efficacy information (24). Repeated suc-
cesses raise efficacy expectations while repeated failures lower them. Effi-
cacy appraisals are most sensitive to failures in the early stages of training.
Once a strong sense of efficacy has been gained through success, the effect
of an occasional failure will be minimal. Further research in this area will
help assess the relationship between efficacy judgments and performance.
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peutics, might have had sufficient positive practice to feel confident in all
tasks. The first- and second-year students might not have had experience
with the tasks other than verbal persuasion.

Another finding that deserves discussion is that the women exhibited
lower levels of self-efficacy than did the men. Previous research in other
areas has found similar differences, even when actual capability is not
different (29,31). Our study did not relate perceived efficacy with actual
performance, so caution is urged in interpreting this difference. Further
study is necessary before any conclusions can be drawn between pharma-
cy student efficacy scores for particular tasks and willingness to engage in
that task. Although statistically significant, the difference between men
and women students may not be practically significant. Also, efficacy
scores do not indicate ability to perform a task correctly, only the percep-
tion that one is capable of performing the task.

Taking measures of self-efficacy do not serve to improve the education-
al process. They will serve to identify desired behaviors where self-effica-
cy is low. Once identified, pharmacy educators may take steps to improve
student sense of self-efficacy in performing these behaviors. Bandura
proposed four sources for developing efficacy information (l): (¢) perfor-
mance accomplishments, (i) vicarious experience, (iii) verbal persuasion,
and (iv) emotional arousal.

Performance Accomplishments, Performance accomplishments serve
as the most powerful source of efficacy information (24). Repeated suc-
cesses raise efficacy expectations while repeated failures lower them. Effi-
cacy appraisals are most sensitive to failures in the early stages of training.
Once a strong sense of efficacy has been gained through success, the effect
of an occasional failure is minimized.

An adjunct to actual performance of a task is participant modeling.
Performing the task in a structured environment can ensure success and
may allow individuals to engage in activities they would otherwise avoid
(25). Participant modeling has been found to be superior to vicarious
experience (26-27), but it is not as powerful as actual performance. Well-
structured clinical rotations serve as a source of performance accomplish-
ments. For example, the use of participant modeling may be employed
initially to ensure that the student is competent to perform the task. Per-
forming the task in a structured environment serves to minimize failure
and errors. Once the preceptor is confident that the student is capable of
performing the task, the student may be allowed to perform in a less
structured environment.

Vicarious Experience. Seeing others perform activities without adverse
consequences can generate expectations in observers that they too will be
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APPENDIX

Case #1: A women comes to the pharmacy. She states that her two-year-
old daughter has a stuffy nose. The woman asks if you can help her choose
a good product for her child.

1. How confident are you that you could ask the pertinent questions to
obtain the necessary information for recommending an appropriate prod-
uct?

2. In assessing the child’s condition, how confident are you that you could
differentiate between sinusitis and allergy or a more serious upper respira-
tory infection?

3. With adequate information, how confident are you that you could recom-
mend an appropriate product for this child? During the conversation, the mother
says that a neighbor thinks Sudafed® (pseudoephedrine) is an excellent prod-
uct. She asks for your evaluation of Sudafed®.

4. How confident are you that you could accurately assess the appropriate-
ness of pseudoephedrine for this child?

5. Assume that Sudafed® was chosen for this patient. How confident are
you that you could recommend a proper dosage and dosage frequency?

6. How confident are you that you could provide proper information about
the side-effects and contraindications for pseudoephedrine?

7. How confident are you that you could provide proper information on
drug-drug interactions for pseudoephedrine?

Case #2: You receive a phone call from a physician requesting information.
She describes a 68-year-old female diabetic patient who has been catheter-
ized for three days. The patient now has a probable urinary tract infection.
The physician would like you to recommend an antibiotic for this patient.

L. How confident are you that you could ask the pertinent questions to
obtain the necessary information for recommending an appropriate product?
2. In assessing the patient’s condition, how confident are you that you
could differentiate between uncomplicated UTI and acute pyelonephritis?
3. With adequate information, how confident are you that you could rec-
ommend an appropriate product for this patient?

When the lab results arrive, you note that the urine culture grew klebsiella
sensitive to gentamicin. The physician states that she has used gentamicin
(Garamycin®) before. She asks for your evaluation of gentamicin.
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4. How confident are you that you could accurately assess the appropriate-
ness of gentamicin for this patient?

5. Assume that gentamicin was chosen for this patient. How confident are
you that you could recommend a proper dosage and dosage frequency?

6. How confident are you that you could pmvxdc proper information about
side effects and cc dications for g

7. How confident are you that you could provide proper information on
drug-drug interactions of gentamicin?

Case #3: A man comes into your pharmacy with a young boy (nine years
old). The man says his son has a rash on the inside of his leg and arm. He
would like you to recommend something.

1. In assessing the child’s condition, how confident are you that you could
differentiate between ringworm and other skin conditions such as poison ivy?

2. How confident are you that you could ask the pertinent questions to
obtain the necessary information for recommending an appropriate product?

3. With adequate information, how confident are you that you could rec-
ommend an appropriate product for this child?

During the conversation, you leamn that the boy spent several weeks with
relatives. One of his cousins had ringworm and they used Tinactin® (tolnaf-
tate).

4. How confident are you that you could accurately assess the appropriate-
ness of tolnaftate for this patient?

S. Assume that tolnaftate was chosen for this patient. How confident are
you that you could recommend a proper dosage and dosage frequency?

6. How confident are you that you could provide proper information about
the side effects and contraindications for tolnaftate?

7. How confident are you that you could provide proper information on
drug-drug interactions of tolnaftate?

The following scale was placed beneath each item. Participants were
instructed to rate how confident they were by circling the appropriate num-
ber: from 0% indicating no confidence to 100% indicating total confidence.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%





