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bstract

ackground: The purpose of this study was to evaluate the study habits (SHs) of surgery residents preparing for the annual Amer
f Surgery In-Training Examination (ABSITE).
ethods: A validated instrument developed to assess SHs in college students, the Survey of Study Habits and Attitudes (SS
odified slightly for use with residents. The modified SSHA contains 2 subscale scores, work methods and delay avoidance, and
verall study habit score. A total of 59 residents from 2 academic general surgical residency programs were administered th
SHA. The SSHA scores were correlated to performance on the in-training examination.
esults: There was a small but significant correlation between scores on the modified SSHA instrument and performance on th
verall (r � 0.29; P �.05; r2 � 0.0841). Linear-regression analysis showed that the clinical component and overall performanc
BSITE were significantly predicted by the total SH scores. Overall total ABSITE percent correct scores were significantly pre

esidency levels of training and the overall SSHA scales (delay avoidance and work methods). Together they predicted 63%
ariance in the overall performance scores. Residency level was the strongest predictor. SH performance accounted for 5.9%
ariance beyond that contributed by residency level of training.
onclusions: The correlations of surgical resident ABSITE performance with SSHA scores were on the same order of magnitud
f college students and academic performance with the original SSHA. Although SH in this study accounted for a measurable
ontribution to ABSITE performance, this contribution was not enough to consider using the SSHA instrument in its current modi
s a diagnostic and counseling tool. Published instruments not specifically designed for residents may not be tailored enough
esidents’ unique SH. © 2004 Excerpta Medica, Inc. All rights reserved.

eywords: American Board of Surgery In-Training examination; Study habits; Surgery residents
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i on
he first in-training examination for a specialty board w
reated in 1964 by the American Board of Neurolog
urgery. The in-training examination was established
ause of concerns regarding the high failure rate on
ertification examination given by this board. Other s
ialty boards soon followed this example. In 1972, an
raining examination for general surgery residents bec
vailable through the American Board of Surgery (AB
he ABS has offered an annual in-training examina
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ince 1975 to assist program directors with assessin
ecessary knowledge for competence. The examinati
ffered annually through directors of accredited surg
rograms in the United States.

The ABS certification process for general surgeons
ave completed residency training consists of passi
ritten qualifying examination before taking the oral ce

ying examination. To determine the significance and
f the in-training examination in predicting academic p

ormance on the written certification examination, resea
rs have analyzed the relation between performance o

n-training examination with the qualifying examinati
www.manaraa.com

1–3]. Results suggest that resident performance on the

reserved.
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BSITE correlates with subsequent performance on the
ualifying examination. Wade et al [2] showed that corre-
ation was 0.64 for interns, 0.62 for residents, and 0.46 for
hiefs. Total ABSITE scores were found to explain 47% of
he variance in the first qualifying examination scores of
heir residents.

These findings call attention to the way in which resi-
ents prepare for this important examination. Surgical res-
dency directors must offer a system of ongoing evaluation
nd recommendation for both the successful resident as well
s remedial education and counseling for those who fail or
ho start to show signs of academic weakness, particularly

t an early stage of training.
The purpose of this study was to evaluate the study

abits (SHs) of surgery residents as they prepare for the
nnual ABSITE examination by using the Survey of Study
abits and Attitudes (SSHA), an instrument developed to

ssess study strategies. The following research questions
ere addressed:

1. Do better SHs correspond to better ABSITE scores?
2. Are SHs related to better scores on the clinical or

basic science component of the ABSITE examina-
tion?

3. Is there an association between SHs and ABSITE
performance beyond that contributed by increasing
residency level of training?

his pilot study of surgical residents from 2 academic in-
titutions sought to address these questions with the goal of
valuating the SSHA as a diagnostic and counseling tool for
urgical residents preparing for their annual in-training ex-
mination.

iterature review

The measurement of SHs in adult learners has been
tudied extensively in college students to build diagnostic
nd predictive instruments and to study the cognitive pro-
esses involved in studying [4–6]. Study strategies have
een described as any “cognitive, affective, or behavioural
ctivity that facilitates encoding and storing, and retrieving
r using knowledge” [7]. Activities related to the cognitive
actor include using mnemonic techniques and drawing in-
erences from the information. The affective components
nclude managing anxiety and avoiding procrastination.
ast, behavioral factors include note taking, highlighting,
nd reviewing. Entwistle et al [8–10] described “deep” and
surface” approaches. For example, students who study
ith a deep approach examine the evidence in relation to

onclusions and relate new ideas to previous knowledge and
xperience. In a surface approach, students identify and then
emorize what they deem to be the important facts and

deas contained in the text, but they fail to appreciate struc-
ure and principles. They also tend to use rote memory. In

he “strategic” approach, a subtype of the surface approach, m
tudents demonstrate a calculating approach to their study.
hey aim for high grades, not for understanding.

In medical education, Arnold and Feihny [11], using the
hort-form Lancaster Approach to Studying Inventory, as-
essed the learning approaches and performance of medical
tudents in a 6-year baccalaureate–doctoral program. They
ound that students who scored high on achievement–mo-
ivation (efficient SHs and an extrinsic need to succeed) but
ow on reproducing orientation (rote memory) and globe-
rotting (a fragmented approach) achieved higher grade-
oint averages (GPAs) in postgraduate year (PGY) 1,
GY2, and PGY4 than their counterparts.

However, there is a need for research in medical educa-
ion to address the measurement of SHs of residents. Pre-
ious studies have sought to identify factors that affect
erformance and improvement on the ABSITE. Improve-
ent in ABSITE performance was significantly correlated

o the amount of study, as measured in hours, as well as to
onference attendance [12]. Furthermore, conference atten-
ance, previous performance, probationary status, amount
f sleep, and amount of study were found to account for
1% of the variance in ABSITE scores [13]. Wade and
aminski [14] surveyed surgical residents about the educa-

ional methods used to prepare for the ABS examinations
uch as texts, review courses, and use of Surgical Educa-
ional and Self-Assessment Program review questions. They
ound that residents with higher scores used texts early and
ttended review courses more frequently. The goal of any
ffective study instrument would be to comprehensively
easure these approaches and constructs of studying in a

eliable and valid approach that will serve as a diagnostic,
ounseling, and monitoring tool.

ethods

eview of study instruments and selection

An extensive review of currently available study instru-
ents was performed to select a study instrument for this

esearch study. The following criteria were used to select an
nstrument: the important constructs of study skills were
easured and matched to our list of constructs; it was

vailable for current use; validity and reliability data were
stablished; it could be administered easily; and it could be
cored easily.

A list of constructs deemed important in the evaluation
f study skills in residents was made based on input from 3
aculty surgeons and 2 medical educators who regularly
ounsel surgical residents in this area and from information
n the literature (Table 1). Our goal was to select the instru-

ent that best matched the constructs in which we were
nterested. Turnbough and Christenberry [6], in their anal-
sis of study instruments, thoroughly reviewed and com-
ared study skills measures in terms of standard psycho-
www.manaraa.com

etric properties. They concluded that only the SSHA stood
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p to contemporary study skills–measurement standards. In
ddition, a thorough review by Gordon [15] found 8 differ-
nt instruments used to assess general study strategies for
se with college freshmen including the SSHA [16,17]. Of
he instruments mentioned, only 2—1 of which was SSHA
orm C—provided information on scoring and interpreta-

ion of results. These instruments are used at institutions of
igher learning as diagnostic and counseling tools for stu-
ents and as evaluation instruments for classes that teach
tudy strategies. SSHA Form C was selected based on the
riteria previously outlined.

The SSHA in its most current version contains 4 25-item
cales: delay avoidance (DA), work methods (WM), teacher
pproval, and education acceptance. These four primary
cales are then grouped to form two subscales, study habits
SH; composed of DA and WM) and study attitudes (com-
osed of teacher approval, and education acceptance).
uestions in the subscale related to study attitudes ad-
ressed constructs outside the scope of this study. There-
ore, only the SH subscale of SSHA Form C was used. All
0 questions in this subscale were then reviewed by an
xpert panel composed of clinical surgeons, surgical edu-
ators, and a group of 5 residents at various levels of
raining. Minor revisions were made to adapt the instrument
or resident use; for example, “student” was changed to
resident,” and “ teacher” was changed to “ faculty.” The aim
as to retain the construct of the questions as in the original
SHA while making the questions applicable to a resident
opulation. Each item has a corresponding 5-point ordinal
cale. The 5 possible responses are rarely (0% to 15% of the
ime), sometimes (16% to 35% of the time), frequently
36% to 65% of the time), generally (66% to 85% of the
ime), and almost always (86% to 100% of the time). Scor-
ng of the instrument requires translating the Likert-type
esponses to “ raw scores” per the instrument manual. The
aximum raw score per scale is 50. In our modified instru-
ent using 2 scales, the maximum obtainable score was

00. High SSHA scores are characteristic of students who
et good grades, whereas low scores are characteristic of
tudents who get low grades [16,17]. The modified SSHA
as pilot tested with both residents and faculty to obtain

able 1
tudy habit constructs

oncentration Examination coping skills
emorization Use of resources
onstruct relationships Faculty consultation
eading techniques Questioning
trategic approach Self-perception of study skills
tudy schedule Instructor-centered versus learner-

centered approach
otivation Organization

ime management Self- versus group learning
nput on interpretation of questions and trouble shooting. (
riginal instrument psychometrics

eliability
The original test developers studied the test–retest reli-

bility of SSHA Form C using 4- and 14-week intervals. At
he 4-week interval, the test–retest Pearson’s product mo-

ent correlation coefficients were 0.93 and 0.91 for the DA
nd WM scales, respectively, and at the 14-week interval,
he correlation coefficients were 0.88 and 0.86, respectively.
hese results provide evidence that the scale scores are
ufficiently stable across time. Because only minor changes
ere made to the original SSHA Form C, similar reliability

evels were assumed for the present study.
The internal consistency measure of the original SSHA

orm C was computed using the Kuder-Richardson For-
ula 8 for estimating test reliability (n � 465 college

reshmen). Reliability coefficients for the 2 scales of the
SHA (DA and WM) were 0.89 and 0.87, respectively.

alidity
SSHA Form C has been validated in a number of col-

eges throughout the United States. In 1960, it was admin-
stered to 3054 freshmen at 6 colleges. Correlations between
SHA (total score) and GPA for each college were statis-

ically significant and positive for all colleges. Correlations
or each scale and GPA and between each scale and the
esults of the Scholastic Aptitude Test (SAT) are available.
he mean correlation between DA and GPA was 0.31 and
etween DA and SAT was 0.08. The averaged correlation
etween WM and GPA was 0.32 and between WM and
AT was 0.30. Thus, it may be concluded that each scale is
lightly associated with traits that play an important role in
cademic achievement.

ample size and description

A power analysis found that 68 subjects would be re-
uired to have 80% power to detect a correlation of 0.30
etween SSHA and ABSITE scores at P �0.05. Subjects
rom this study were recruited from 2 academic general
urgical residency programs from a large United States city.
oth have a 5-year surgical residency program that is uni-
ersity-based and accredited. They both integrate the expe-
iences of a university hospital, a public hospital, and a
ommunity hospital. The programs each have a surgical
ducator actively integrated in their program who oversees
ctivities ranging from curriculum development to resident
ounseling. The aim of this study was not to compare the
urgical programs; thus, the data from the 2 surgical pro-
rams was pooled. The sample consisted of a total of 59
urgical residents from PGY1 (first year of training) to
GY5 (last year of training). There were 14 (24 %) PGY1,
2 (20%) PGY2, 18 (31%) PGY3, 6 (10 %) PGY4, and 9
www.manaraa.com

15 %) PGY5 residents.
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BSITE

The ABSITE is an annual in-training examination spon-
ored by the ABS and administered to general surgical
esidents in all 5 years of residency training. It is adminis-
ered by surgical academic departments as a useful tool to
onitor the progress of residents and assure that they ac-

uire the essential knowledge required to practice the spe-
ialty of general surgery. Each resident receives a total test
core, a clinical management score, and a basic science
core. Each score is reported as a “percent correct” score
nd a “percentile” score as ranked per individual year of
raining. The ABSITE 2000 scores were used for each
articipant. The ABS, in its outline of interpretation of
esults, stated that the SEM is approximately 2% of the
ercent correct scores for the total test. The SEM is an
stimate of an individuals’ test score, i.e., a 68% correct
core has a theoretical “ true score” that would be between
6% and 70%.

dministration of study instrument

Residents were informed of the purpose of the study at an
nformation session. Proctors distributing the survey were
vailable to give instructions and answer questions. The
SHA was administered 1 week before the scheduled AB-
ITE examination. The instrument was not administered
nder any time limit.

esearch design

A correlational study was conducted to study the rela-
ionship between ABSITE scores and scores on the modi-
ed SSHA instrument. Neither ABSITE nor SSHA scores
ave a pass–fail cut-off point. Higher ABSITE scores are
haracteristic of residents who have a better knowledge
ase, and high SSHA scores are characteristic of students
ho get good grades. A multiple regression analysis to
redict ABSITE scores (criterion dependent variable) from
SHA subscales (DA and WM) and PGY of training as
redictors (independent variables) was performed.

esults

Total ABSITE percent correct scores were roughly dis-
ributed normally for the 59 residents (mean score 66.8%
orrect and SD 9.49). The SSHA scores were also roughly
ormally (mean score 43.5 [from a maximum of 100] and
D 11.84). For both ABSITE scores and SSHA scores,
kewness and kurtosis were not significant.

The internal consistency reliability measure for the mod-
fied SSHA scores (n � 59) was computed using Cron-
ach’s alpha. Reliability coefficients for each scale of the

SHA (DA and WM) were 0.77 and 0.82, respectively. The v
eliability of the entire modified SSHA was 0.87. All these
easures of reliability were judged acceptable.

orrelation between SSHA scores and ABSITE scores

The Pearson product moment correlation was used to
orrelate scores from each of the 2 SSHA scales (DA and
M) and from the combined score SH with the total,

linical, and basic science ABSITE percent correct scores
Table 2). The WM subscale correlated significantly with
he total (0.285), clinical (0.267), and basic science (0.266)
BSITE scores. The DA subscale correlations were not

tatistically significant. Overall, the SH score was also sig-
ificantly correlated with the total (0.290), clinical (0.275)
nd basic science (0.258) ABSITE scores. Overall, 8.41%
f the variance in total ABSITE performance was accounted
or by performance on the SSHA (r � 0.29).

redictive analysis of ABSITE performance with study
abit score and resident level

The ability of SHs as measured with the SSHA to predict
BSITE ranking was analyzed using linear regression anal-
sis. A predictive analysis using percentiles allows compar-
tive ranking among peers. Both clinical and total percentile
ankings were significantly predicted by SH score. The SH
core was not a significant predictor of basic science per-
entile ranking. It most significantly predicted clinical per-
entile ranking with 14% of the variance in score accounted
or by the SH score (Table 3).

Multiple regression analysis was performed to measure
he predictability of the SSHA scales, residency level, and
he residency level variable squared on ABSITE perfor-
ance (basic science, clinical, and total scores). The vari-

ble residency level squared was used to account for the
ossible curvilinear association between ABSITE scores
nd residency level.

Overall, total ABSITE percent correct scores were sig-
ificantly predicted through residency levels of training and
SHA scales. Together they predicted 63% of the total

able 2
orrelation coefficients between SSHA scale scores and ABSITE
ercent correct scores

BSITE SSHA Scales

DA WM Study Habits
DA and WM

GY 1–5, n � 59
Total 0.226 0.285* 0.290*
Clinical 0.217 0.267* 0.275*
Basic science 0.188 0.266* 0.258*

* P �0.05.
ABSITE � American Board of Surgery In-Training Examination; DA �

elay avoidance; PGY � postgraduate year; WM � work methods.
www.manaraa.com

ariance in the overall performance score (Table 4). Resi-
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ency level was the strongest predictor (B � 12.64, and SE
2.70). Study subscale performance accounted for 5.9% of

he total variance beyond that contributed by residency level
f training.

Regarding the clinical component of the ABSITE exam-
nation, 68% of the variance was accounted for by the
SHA scores and residency level of training. Overall, the 4
redictors were significantly associated with the clinical
ercent correct ABSITE scores (Table 4). WM and DA
tudy subscales were found to contribute 5.4% of the total
ariance beyond that contributed by residency level as mea-
ured by hierarchical regression.

On the basic science component of the ABSITE exami-
ation, the SSHA scores and residency level of training
redicted 39% of the variance. Overall, the 4 predictors
ignificantly predicted the amount of basic science percent
orrect ABSITE scores, accounting for 39% of the variance,
ith residency level again being the most significant pre-

able 3
inear regression analysis of ABSITE percentile as dependent variable*
nd total study habit (SH) score as independent variable

otal n � 59 Basic science
percentile

Clinical
percentile

Total
percentile

redictor B (SE)
SHs (DA � WM) 0.46 (0.28) 0.80 (0.26) 0.70 (0.26)

R2 0.047 0.14 0.11
F 2.76 9.08 7.34
P value 0.103 0.004 0.009

* Basic science, clinical, and total.
ABSITE � American Board of Surgery In-Training Examination; B �

lope; DA � delay avoidance; SE � standard error; WM � work methods.

able 4
ultiple-regression analysis of ABSITE score as dependent variable*

nd DA score, WM score, and residency level as independent variables

otal n � 59 Basic science
percent
correct

Clinical
percent
correct

Total percent
correct

redictor B (SE)
DA 0.20 (0.20) 0.37 (0.17)† 0.30 (0.16)
WM 0.16 (0.18) 0.07 (0.15) 0.11 (0.14)
Residency level 10.31 (3.54)† 15.11 (3.00)† 12.64 (2.70)†
Residency level squared �1.10 (0.59) �1.52 (0.49)† �1.31 (0.45)†

R2 0.39 0.68 0.63
F 8.67† 28.74† 22.83†
P value �0.0001 �0.0001 �0.0001

Hierarchical regression
�R2‡ 0.047 0.054 0.059
F(�R2)‡ 2.077 4.55† 4.32†

* Basic science, clinical, total.
† P �0.05.
‡ The R2 difference and corresponding F statistic for the 2-step hierar-

hical regression analysis (step 1: residency level and residency level
quared; step 2: DA and WM scores).

ABSITE � American Board of Surgery In-Training Examination; B �

ilope; DA � delay avoidance; SE � standard error; WM � work methods.
ictor (B � 10.31, SE � 3.54) (Table 4). The variance
ontributed by the study scales (DA and WM) was not
ignificant in basic science performance.

The 4 predictors most significantly predicted the clinical
omponent of the ABSITE. The predictor variable resident
evel squared in the multiple regression model demonstrated
hat as residency level progressed, ABSITE performance
verall improved but then tapered off.

omments

This study analyzed the relationship between SHs as
easured with the modified SSHA to ABSITE scores. The

esults showed that the modified SSHA instrument per-
ormed at the same order of magnitude as has been previ-
usly demonstrated by the original instrument in college
tudents. Performance on the study instrument had a small
et significant correlation with ABSITE performance. Fur-
hermore, residency level was found to be the strongest
redictor of ABSITE performance. The normal distribution
f SSHA scores, with lack of significant skewness or kur-
osis, indicates that residents did not succumb to a desir-
bility bias but rather sincerely rated themselves on the
tudy instrument.

The WM scale correlated with ABSITE scores more
ften than the DA scale. WM constructs include memori-
ation skills, constructing relationships with materials stud-
ed, and examination coping skills. DA includes time man-
gement, avoiding procrastination, concentration, and
reparation required for studying. Furthermore, the total SH
core had a small yet significant correlation with ABSITE
erformance overall as well as with each of its components.
he magnitude of the correlation was similar to that seen
ith college students when correlating study instrument

ubscale scores to GPAs.
Residency level was the strongest predictor of ABSITE

cores in the basic science and clinical subcategories and in
verall ABSITE performance. The importance of increasing
evel of residency training on ABSITE performance has
een previously demonstrated, and our results confirm these
revious findings [1–3]. Overall performance on the study
nstrument and residency level predicted ABSITE perfor-
ance significantly, and the clinical component was the

est predicted. The constructs of the 2 SSHA subscales and
esidency level contribute to a lesser degree to the basic
cience component of ABSITE performance.

Both percentile ranking and number of percent correct
uestions on the clinical component of the ABSITE were
est predicted by the SSHA. Additional significant variance
ontributed by study scores beyond the contribution of res-
dency level of training was seen only in the clinical and not
n the basic science component. This was also reflected in
he overall ABSITE score. The additional significant vari-
nce as predicted by the study instrument had a stronger
www.manaraa.com

nfluence on the clinical questions of the examination. In-
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uitively, we would expect that study skills would have a
tronger influence on the basic science rather than clinical
omponent. Our results demonstrated the reverse. Perhaps
he clinical questions on the ABSITE examining clinical
ontent requires review and studying beyond what is picked
p on the wards and operating room. Furthermore, perfor-
ance on the ABSITE increased with level of training but

id so at a decreasing rate.
A few limitations in this study should be noted. First, this

tudy involved only subjects from 2 departments of surgery.
hese 2 programs were selected as a convenient sample

epresentative of accredited academic surgical training pro-
rams dedicated to academic excellence. The goal of this
tudy was to pilot test the modified SSHA in a sample of
esidents in surgical training. The extensive validity and
eliability data of the original SSHA Form C accumulated
rom college students made it an attractive instrument to
ilot test in our population. Second, the small numbers
ithin each PGY group lent itself to an overall analysis

ather than a year-by-year analysis. Larger samples would
trengthen the conclusions drawn from such a study and
ould allow for further subgroup analysis. Third, it is pos-

ible that the constructs related to the 2 subscales may not
e sensitive enough for measurement of the more complex
tudy process required in residency training. A resident’s
pproach to knowledge acquisition is quite different from
hat of a college student. The college student’s’ exposure to
nowledge is formally structured and primarily didactic.
onversely, a resident’s approach to knowledge acquisition

s a combination of apprenticeship training with some for-
al didactic components.
Objective examination methods such as those adminis-

ered by the ABS allow reliable and reproducible evaluation
f knowledge gained [3]. This enables program directors,
ducators, and trainees the opportunity to evaluate their
urgical knowledge to monitor progress and recognize “ red
ags.” Remedial programs for residents who score poorly
n the ABSITE are not routinely implemented. A more
igorous approach by programs aimed to help weaker resi-
ents should be seriously considered. Performance of resi-
ents in the various areas may be helpful to program direc-
ors in designing their program’s learning issues and more
pecifically may guide future study based on self-perfor-
ance [18]. Interventions may include negotiating a learn-

ng contract with the trainee with the intention of providing
personalized approach to improving one’s future perfor-
ance; assigning a mentor to each resident who might

enefit from regular preceptor guidance; regularly review-
ng an outlined study plan and providing individualized
oaching and guidance with regard to studying; and forming
roblem-based study groups encouraging residents to dis-
uss challenging problems while promoting the importance
f self-study. The ability to evaluate study skills provides
he opportunity to objectively provide counseling and to
iagnose limitations early.
The modified SSHA did not uniformly correlate with and
redict performance on the ABSITE examination. Perhaps
urgical residents’ methods of studying tap into a more
omplex approach compared with those of college students.
uture research plans may include the analysis of other
tudy instruments in this setting. The Learning and Study
trategies Inventory is also a currently used study instru-
ent that is available and seems to encompass constructs

eemed important for surgical residents preparing for ex-
minations. However, one of the drawbacks of this instru-
ent is the lack of validity data available in the original

nstrument.
The correlations of surgical resident ABSITE perfor-

ance with SSHA scores were on the same order of mag-
itude as those of college students for academic perfor-
ance with the original SSHA, i.e., approximately 8% of

he variance accounted for by SH. Furthermore, perfor-
ance on the modified SSHA accounted for performance on

he ABSITE beyond the contribution of residency level, but
nly to a small degree. Although SH in this study accounted
or a measurable yet small contribution to ABSITE perfor-
ance, this contribution is not enough to consider using the
SHA instrument in its current modified form as a diagnos-

ic and counseling tool. Future studies in this area may be
nformative in building a better tool to measure residents’
tudy habits.
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