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Background: Self-directed learning requires accurate self-assessment, but research
evidence shows poor validity of self-assessment. Training in self-assessment may
improve validity.

Purpose: To investigate if repeated personal feedback based on objective knowledge
and skill scores enhances self-assessment skills of practicing general practitioners.
Method: Participants were general practitioners (n = 60), who received skills training
covering 4 clinical skills at 3 months (Group A) or 6 months ( Group B) after enrollment
in the study. Participants were tested at 3-month intervals with a knowledge test (60
items), a performance-based test (4 stations), and a self-assessment questionnaire (22
items), covering the four different clinical skills. They received personal feedback on
the results.

Results: At 3 months, mean scores on the self-assessment questionnaire and knowl-
edge test had increased significantly more in Group A compared to Group B, but at 6
months no differences in mean scores remained. Correlations between self-assessment
rating and objective scores were low to moderate, with little overall improvement over
time.

Conclusions: Although self-assessment scores can to some extent be useful in meas-
uring perceived changes in competence in groups, individual self-assessment scores
on their own are an invalid source of information concerning competence of practicing

physicians, and this does not improve significantly with regular feedback.
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Self-directed learning is the dominant mode of learning
for professionals after graduating. It implies a process in
which individuals take the responsibility for diagnosing
their learning needs. Accurate self-assessment, the ability
of physicians to perceive areas of strength and weakness
in their competence or performance, is therefore consid-
ered an essential requisite for effective adult learning,!2
and the development and maintenance of professional
competence.3* Although the importance of self-assess-
ment is widely recognized, research evidence has pro-
vided little support for validity of self-assessment in
relation to expert ratings or objective tests.36 Correlations
between self-assessment and expert ratings among stu-
dents atdifferent levels of expertise and for various aspects
of clinical competence are generally low to moderate.”-12
It has been argued that these results are a consequence of
the absence of specific training in self-assessment skills in
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medical training programs, and that validity and accu-
racy of self-assessment may improve with self-assess-
ment training.5:13

Personal feedback on actual achievement has proven
to be a powerful method of training,!4 but few studies
have investigated development of self-assessment
skills over time with participants receiving regular
feedback on actual scores. Cochran and Spears!s and
Hay!'® found correlations between student and instruc-
tor ratings increase from moderate to high. Regular
feedback opportunities, including discussion of the
completed self-evaluations, were part of the course.
However, results were not compared to objective tests,
and the high correlations can be explained by either
improved self-evaluation skills or, alternatively, as evi-

dence of successful negotiation between students and
instructors.!5:16
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Only two studies, both among undergraduate medi-
cal students, have investigated the development of self-
assessment over time, comparing self-assessment with
objective measures. Arnold et al.!” compared self-rat-
ings of medical students during 4 years with faculty
ratings. Both student and faculty ratings showed annual
increases, with the students’ increase being smaller.
Correlation between self- and faculty ratings decreased
to a nonsignificant level among more advanced stu-
dents, and no correlation was found between self-as-
sessment rating and objective test scores. Students with
higher scores on objective tests were more conservative
in their self-assessments. Rezler!® studied the develop-
ment of self-assessment among medical students during
their first 2 years in a problem-based curriculum. Mean
ratings increased from 1st to 2nd year, but correlations
dropped to nonsignificant levels. Student self-ratings
for reasoning and knowledge showed no significant
correlation with a knowledge test administered in the
2nd year.

Few studies have investigated self-assessment skills
of experienced physicians. Because physicians fre-
quently base their decisions to attend continuing medi-
cal education on self-assessment, it is important to
know if they can learn to become more accurate in
assessing their own educational needs. This study in-
vestigated whether repeated personal feedback based
on objective knowledge scores and skill scores for
technical procedures performed in primary care en-
hanced self-assessment skills of practicing general
practitioners with regard to these procedures.

Method

General practitioners were invited to participate in a
continuing medical education course on technical clini-
cal skills as part of an experiment investigating transfer
of skills from training to practice environment. Those
who agreed to participate were divided into two groups
according to their preference of when to take the course.
One group (A, the intervention group) took the course
3 months after enrollment, and the other group (B) took
the course 6 months after enrollment.

The course covered four different skills: injection
technique of the shoulder, ophthalmoscopic control in
diabetes, Pap smear, and laboratory examination of
fluor vaginalis. The topics were identified by general
practitioners as having priority and selected by course
providers because proficiency in these procedures was
known to be amenable to improvement. The objective
of the course was to increase relevant knowledge and
proficiency in performance of procedures according to
national guidelines for general practice. For each skill
the training was given in small groups (4-8 persons) by
two trainers experienced in the area. The content of the
training was based on national guidelines for general
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practice and included discussion of the guidelines with
supervised hands-on practice of skills forming the core
of each training session. Total training time was 3 hr,
with 1 hr for injection technique of the shoulder and
ophthalmoscopy, and half an hour for Pap smear and
laboratory examination of fluor. Satisfaction of the
participants was measured directly after the course us-
ing a questionnaire.

To evaluate the cognitive effect of the training, a
60-item multiple choice test was used to measure rele-
vant knowledge. The content of the knowledge test was
directly based on the content of the course and using
national consensus guidelines.!® With an Objective
Structured Clinical Examination using trained ob-
servers and detailed checklists, with 23 to 33 items for
each skill based on the content of the course, profi-
ciency was assessed in the four different clinical skills.
Manikins were used for shoulder injection (Limbs &
Things® shoulder model) and Pap smear (Schultz®).
For fluor vaginalis a specimen of fluor was used, and
trained real patients were used for ophthalmoscopic
control in diabetes mellitus.

A self-assessment questionnaire was developed,
based on the content of the course, and consisted of 22
items to be scored on a 7-point Likert scale. As an
illustration, sample items of the different formats are
shown in Figure 1.

The knowledge test and self-assessment question-
naire were administered to both groups at the start
(enrollment), 3 months after enrollment, and 6 months
after enrollment. The performance-based (skill) test
was administered to the intervention group (Group A)
3 months after enrollment and to both groups 6 months
after enrollment.

All participants received personal detailed written
feedback on their scores. The correct answers were pro-
vided, allowing review of errors, and individual scores
for each procedure were compared with results of the
peers, indicating whether scores were low, average, or
high. Written educational information was provided,
with the feedback, reviewing correct performance, with
step-by-step guidelines for the different procedures.

Scores on the test formats for the different skills
were aggregated to total scores and converted to a
percentage of the maximum score. To evaluate self-
assessment in relation to objective scores the differ-
ences between self-assessment scores and knowledge
or skill scores were calculated after transforming
original scores into z-scores to adjust for differences
in average scores. Subgroups of low, intermediate,
and high scores were constructed by equally dividing
participants over the three subgroups with group as-
signment according to percentile score. A t test was
used to compare mean scores between the interven-
tion (A) and control (B) groups, and a paired ¢ test
was used to compare mean scores between the dif-
ferent testing intervals (enrollment, 3 months after,
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anatomy of the shoulder joint 1234567 1234567
Physical Ex.of the shoulder joint 1234567 1234567
Differential Diagnosis of shoulder complaints 1234567 1234567
injection technique articulatio glenohumeralis 1234567 1234567
injection technique bursa subacromialis 1234567 1234567
injection technique subacromial space 1234567 1234567
injection technique articulatio acromio-clavicularis 1234567 1234567
Pain in the shoulder with irradiation into the hand is more frequently caused by a problem in the neck rather than the
shoulder. (true)

Inflammation of the shoulder joint ca

psule causes disturbances both in active and passive examination of shoulder
movements. (true)

Restriction of the passive horizontal adduction of the arm during physical examination of the shoulder is an indication
of osteo-arthritis of the acromio-clavicular joint. (true)

A correct insertion point for injection of the

_ glenoid cavity is about 4 cm below the angle between spina scapulae and
acromion. (false)

During injection of the glenoid cavity from behind the correct direction of the needle is towards the top of the coracoid
process. (true)

Performance based test (part of scoring grid)

not/incorrectly correct
performed performed
Choice of materials and preparation for injection
- correct syringe | ]
- adequate needle d ]
- adequate dosage of lignocaine a O
- adequate dosage of corticosteroid ad O
- disinfection of skin and palpating fingers d a
Injection technique
- correct insertion site ad O
- correct angle of insertion O 4
- correct depth ad dJ
- aspiration before injection O O

Figure 1. Examples of items on the self-assessment questionnaire, knowledge test, and performance-based test for shoulder injection technique.
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Table 1. Knowledge, Skill, and Self-Assessment Scores for Groups A and B at 3-Month Intervals

Knowledge Skill Self-Assessment

Internval n M SD n M SD n M SD
At Enrollment

Group A 30 51.5 79 Not administered 30 50.0 10.8

Group B 29 49.0 6.7 Not administered 30 50.6 10.4
3 Months After Enrollment

Group A 30 80.1 6.4 30 757 9.3 30 65.9 9.920

Group B 30 66.3 11.2° Not administered 30 532 134
6 Months After Enroliment

Group A 19 81.5 9.0 24 818 56 29 703 10.5

Group B 30 79.8 9.5° 30 80.0 72 30 67.6 10.4°

Note: All entries expressed as percentage of maximum score.

’p < .001 between Groups A and B. *p < .001 between scores at enrollment v

6 months after within groups.

Table 2. Correlations Between Knowledge, Skill, and
Self-Assessment Scores

Self-

Interval N Knowledge Assessment
At Enrollment

Knowledge 59 0.19
3 Months After Enrollment

Knowledge 60 0.46

Skill 30 024 0.06
6 Months After Enrollment

Knowledge 49 021

Skill 54 0.20 0.46°
p <.001.

and 6 months after). Chi-square (or Fisher exact) was
used to analyze differences in percentages between
groups. One-way analysis of variance (with Student
Neuman Keuls as post hoc multiple comparison
method) was used to evaluate the influence of nomi-
nal and ordinal characteristics on scores. For interrater
reliability of the performance-based test, intraclass co-
efficients were used.? Bivariate correlations were ex-
pressed as Pearson product moment coefficients.

Results

Scores were available for 60 participants, equally
divided between Group A and B. However, various
participants ‘had incomplete data. At the start, one
knowledge test scoring sheet from Group B was not
returned. At 6 months, 24 participants of Group A were
tested on skill, and only 19 knowledge test scores were
available; all but one filled out the self-assessment
rating sheet. Subgroup analysis of nonparticipants ver-
sus participants at 6 months revealed no indication of
selection bias. Personal characteristics (age, sex, years
of experience) and practice characteristics of both
groups showed no statistically significant differences.
Satisfaction of ;iarticipants was high about course con-
tent (97%), assessment (89%), and feedback (93%), and
not significantly different between both groups.
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ersus 3 months after enrollment or 3 months after enrollment versus

Scores on knowledge and self-assessment showed
no statistically significant differences between groups
atthe start (Table 1). Both groups showed improvement
in these scores after 3 months, but improvement was
significantly higher in Group A. At 6 months, after
Group B had also received the training, no significant
differences in scores remained between the two groups.

No ssignificant influences of personal and practice char-
acteristics on knowledge scores, skill scores, and self-as-
sessment ratings were found, except for city practices,
whose doctors had higher self-assessment scores (but not
higher knowledge or skill scores) at 3 and 6 months.

The interrater reliability for the performance-based
test was .80 at 3 months and .83 at 6 months. Correla-
tions between self-assessment rating and knowledge
score were low at the start, increased to moderate at 3
months, and declined again at 6 months to the same
level as at the start. The correlation between self-assess-
ment and skill was very low at 3 months and increased
to moderate levels at 6 months (Table 2).

Accuracy of self-assessment was additionally as-
sessed by comparing the mean standardized difference
between self-assessment and knowledge score or skill
score, after equally dividing participants in three sub-
groups (low, intermediate, and high) using the total
scores on the knowledge test and skills test. The results
are given in Table 3. The mean standardized difference
scores between self-assessment and knowledge score or
skill score of the low-scoring group varied between
0.33 and 0.74 above the overall mean, whereas the
mean difference for the high scoring group ranged
between 0.30 and 0.72 below the overall mean. Vari-
ance within groups (expressed as standard deviations)
was large compared to differences between groups.

Discussion

The increase in mean self-assessment scores among
the participants, and the different patterns of increase
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Table 3. Difference Between Self-Assessment Score and Scores on the Knowledge and Skills Test for Low, Medium, and High

Achievers
Medium
Low Achievers Achievers High Achievers

Interval N M SD M SD M SD F
At Enroliment

Knowledge 59 0.720 .88 -0.16 0.84 -0.53 0.85 < 0.001
3 Months After Enrollment

Knowledge 60 043 1.22 -0.12 0.86 -0.31 0.75 <0.05

Skill 30 0.74 1.00 -0.02 0.56 -0.72 0.85 <001
6 Months After Enrollment

Knowledge 49 0.68 0.78 0.26 0.67 -0.84 0.86 < 0.001

Skill 54 0.33 1.06 -0.04 1.02 -0.30 0.85 ns.

Note.  All scores after Z-transformation of difference between self-assessment score and knowledge test score or skills test score. Group
assignment according percentiles: low achievers: scores < p 33.3; medium achievers have scores less than p = 33.3 to p = 66.7; high achievers

have scores greater than p = 66.7.

of the intervention group compared to the control
group, together with corresponding changes in knowl-
edge score, can be considered supportive for validity of
self-assessment at the group level. Growth in self-
evaluation scores during training have been reported in
various studies.!6-18.21-24 However, in isolation, this is
hardly compelling evidence for the validity of self-
evaluation.

The results of correlation analysis suggest some
improvement of self-assessment over time, first for
knowledge and later for skill. This can be interpreted as
an indication that participants shifted from predomi-
nantly “knows how” (at 3 months) “to shows how” (at
6 months),25 and thus became somewhat more accurate
in their self-assessment of proficiency concerning the
technical clinical skills. Nevertheless, self-assessment
was generally a poor predictor of competence.26 Only
20% to 25% of variance on self-assessment was ex-
plained by the scores on the objective tests, and no
substantial effect of repeated detailed personal feed-
back could be demonstrated.

Other factors apparently heavily influenced the rela-
tion between self-assessment and competence. We
found no indications of significant contributions of
personal characteristics (age or sex), professional (ex-
perience), or practice characteristics, with exception of
rural-urban differences at 3 and 6 months. These results
are consistent with other research.!7.27.28 Some authors
have argued that self-assessment is strongly influenced
by noncognitive attributes, such as self-representation
and personality.6.7:17.23.29 These factors might account
for the large unexplained variability of self-assessment
in this study.

The finding that high achievers tended to underesti-
mate their knowledge or performance and low achiev-
ers tended to overestimate is consistent with the results
from other self-assessment studies.57.10,15.23.30-32 y -
ous explanations have been forwarded for this intrigu-
ing phenomenon. One possible explanation is that the
physicians were evaluating themselves according their

ambition rather than their actual performance,’ impli-
cating that high achievers may compare themselves to
more stringent standards.!” Alternatively they may
have viewed their performance as not being quite as
good as it was influenced by their internal self-repre-
sentations developed early in life.23 However, the con-
sistent finding could also be interpreted as yet another
proof of poor validity of self-assessment. As the statis-
tical chance for low achievers to overestimate their
knowledge and performance is greater than for high
achievers, these results may in fact underline that self-
assessment is of questionable validity.

This study has some limitations. The participants are
a rather small group of physicians who volunteered to
submit themselves to an experiment including assess-
ment. Although we found no indication that nonpartici-
pants at 6 months differed from their peers, the missing
knowledge scores from 11 participants and missing
skill scores from 6 participants in the intervention group
at 6 months are a potential source of bias in this study.
Another limitation was that participants were not very
familiar with self-assessment, so scores may reflect a
large error component. Nevertheless it would have been
likely to expect that some learning would occur during
the course, especially in this highly motivated group,
resulting in improved correlation between self-assess-
ment scores and objective scores, and this effect was
not observed. The use of pre- and postintervention
self-assessments can be criticized because internal
standards of participants may change as a result of the
intervention; instead the use of retrospective pre- and
post-self-assessments has been recommended as more
consistent with objective measures.3334 However, the
skills covered in this study were all familiar to partici-
pants. Therefore a misunderstanding or misconception
of the skill or concept is not likely. Moreover the use of
retrospective pre- and post-self-assessment would not
have changed the self-assessment score at 6 months,
after having received the training, and this score also
correlated rather poorly with objective measures. It
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might be argued that feedback procedures as used in this
study were not adequate to realize changes.!* However
such feedback procedures have been proven to be ef-
fective to bring about change in competence and per-
formance,* and self-assessment scores at the group
level did show changes reflecting changes in objective
scores, but at the individual level self-assessment failed
to become more accurate. So we believe that the find-
ings in this study indeed support the minor influence of
feedback on self-assessment, consistent with research
indicating that self-assessment is more closely related
to generalized self-attributions and only minimally in-
fluenced by external feedback.36

This result has important implications for a volun-
tary continuing medical education system in which
selection of activities is based on individual prefer-
ences. Although it 1s obvious that motivation is crucial
in adult learning,3” the use of objective measurement
must provide the basis to bring subjective and objective
learning needs closer to each other, to enhance rational
choice of continuing medical education topics.38-40

In conclusion, although self-assessment scores at the
group level can be useful to some extent in measuring
perceived changes in competence, individual self-as-
sessment scores on their own are an invalid source of
information concerning competence of practicing phy-
sicians, and this does not improve significantly with
regular feedback. Therefore objective tests should have
a much larger place as a basis for individualized con-
tinuing medical education.
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