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The learning environment ex-
erts a powerful influence on 
learning in any education-

al setting.1-3 Writing about gradu-
ate medical education, Hoff et al 

emphasize the importance of a sup-
portive, learning-oriented culture 
in creating competent physicians.4 
They believe that “The dynamics of 
the surrounding organizational work 

context shape the establishment of 
such a culture and that many of 
these dynamics play out at present 
in ways that undermine the ability 
of residents to excel in the six 
ACGME general competencies.”  

An array of contextual barriers 
undermines residents’ learning and 
practice of evidence-based medicine 
(EBM), an aspect of the Accredita-
tion Council for Graduate Medical 
Education (ACGME) practice-based 
learning and improvement compe-
tency. These include lack of personal 
time, lack of support and mentoring, 
lack of trained EBM faculty teach-
ers, limited access to EBM resourc-
es, and difficulty with statistical 
concepts.5-8 There are also barriers 
unique to residents positioned as 
trainees, including institutional cul-
ture and team dynamics.5,9

Lack of attention to these contex-
tual factors in the learning environ-
ment in developing curricula may 
underlie the challenge in training 
residents in EBM. While residents 
participating in EBM curricula of-
ten improve their EBM knowledge 
and skills, they often fail to imple-
ment EBM behaviors in practice.10-12
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BACKGROUND AND OBJECTIVES: Many residency programs of-
fer training in evidence-based medicine (EBM). However, these cur-
ricula often fail to achieve optimal learning outcomes, perhaps 
because they neglect various contextual factors in the learning 
environment. We developed and validated an instrument to char-
acterize the environment for EBM learning and practice in resi-
dency programs. 

METHODS: An EBM Environment Scale was developed follow-
ing scale development principles. A survey was administered to 
residents across six programs in primary care specialties at four 
medical centers. Internal consistency reliability was analyzed with 
Cronbach’s coefficient alpha. Validity was assessed by compar-
ing predetermined subscales with the survey’s internal structure 
as assessed via factor analysis. Scores were also compared for 
subgroups based on residency program affiliation and residency 
characteristics.

RESULTS: Out of 262 eligible residents, 124 completed the survey 
(response rate 47%). The overall mean score was 3.89 (standard 
deviation=0.56). The initial reliability analysis of the 48-item scale 
had a high reliability coefficient (Cronbach α=.94). Factor analysis 
and further item analysis resulted in a shorter 36-item scale with 
a satisfactory reliability coefficient (Cronbach α=.86). Scores were 
higher for residents with prior EBM training in medical school (4.14 
versus 3.62) and in residency (4.25 versus 3.69).  

CONCLUSIONS: If further testing confirms its properties, the EBM 
Environment Scale may be used to understand the influence of the 
learning environment on the effectiveness of EBM training. Addi-
tionally, it may detect changes in the EBM learning environment in 
response to programmatic or institutional interventions.

(Fam Med 2012;44(2):98-104.)
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A successful EBM training inter-
vention must hinge on analysis of 
the contextual factors that may in-
teract to form the conditions that 
can facilitate or hinder residents’ 
EBM learning. However, educators 
lack an approach to analyze the local 
learning environment for their resi-
dents. The purpose of the study was 
to develop and validate an instru-
ment, the EBM Environment Scale, 
to characterize the environment for 
EBM learning and practice as per-
ceived by medical residents.

Methods 
Sample
Working with the program directors, 
we recruited residents from six pro-
grams in primary care specialties 
(four internal medicine, one family 
medicine, and one pediatrics). The 
programs spanned four states and 
included both university-affiliated 
and community-based programs. For 
the purpose of data analysis, the pro-
grams were named as Programs A–F.

Scale Development
In developing the EBM Environ-
ment Scale, we followed recommend-
ed scale development procedures.13-15 
The phases undertaken in the de-
velopment of the EBM Environment 
Scale are summarized below:

Phase 1: Item generation (creat-
ing a large pool of items to form an 
inventory of potential items for the 
scale, focusing on content validity).

Phase 2: Expert review of items 
(judging relevancy of items, selecting 
items, focusing on content validity).

Phase 3: Evaluation of items by a 
focus group of chief residents (evalu-
ating item clarity and appropriate-
ness, focusing on face validity).

Phase 4: Pilot testing of the EBM 
Environment Scale (collecting pre-
liminary data to establish reliability 
and validity).

We initially generated a pool of 
158 potential scale items based on 
a comprehensive review of the lit-
erature on EBM training and medi-
cal education learning environment 

studies. We paid particular attention 
to Tessmer and Richey’s contextu-
al analysis model, which describes 
three types of context to be consid-
ered in designing instruction. First 
is the orienting context that focuses 
on factors of the learner, social sup-
port, and learning culture. Second 
is the instructional context, which 
provides information about the im-
mediate environment factors of the 
physical environment, scheduling of 
training, learning, and teaching sup-
ports. Third is the transfer context 
that considers the organizational en-
vironment factors such as opportuni-
ties for transferring the knowledge 
and skills to new situations, transfer 
culture, and incentives.1 The model 
served as a conceptual framework 
for establishing boundaries and di-
mensions for the EBM Environment 
Scale items related to learner and 
environmental factors at different 
contextual levels.

Finally, based on input from ex-
pert review and chief resident focus 
groups (see below), we grouped these 
items into subscales to assess differ-
ent aspects of the EBM environment. 
A panel of seven EBM experts re-
viewed these items for clarity and 
content. They also rated the items 
for relevance on a 4-point ordinal 
scale (1=irrelevant to 4=highly rel-
evant). We calculated a content va-
lidity index (CVI), which ranged 
from 0 to 1, for each item by divid-
ing the number of experts who rated 
the item as either 3 or 4 by the to-
tal number of the experts.16-18 A deci-
sion rule was adopted to retain those 
with CVI ≥.80. A focus group of 10 
chief residents reviewed this initial 
version of the scale. They rated each 
item on a scale of 3 (very important) 
to 0 (not important) according to how 
important they felt each item was 
in creating an environment condu-
cive to residents’ EBM learning and 
practice. We calculated a CVI for 
the chief residents rating and fur-
ther reduced the items following the 
same decision rule. The content vali-
dation analysis through these itera-
tions resulted in the first version of 

the EBM Environment Scale with 
48 items grouped under seven sub-
scales.

After administering the 48-item 
scale to the residents, we further re-
duced the items (within each sub-
scale) through corrected item-to-total 
correlations, which examines how 
any one scale item is correlated with 
all remaining items in a set of items 
under consideration.13,19 A decision 
rule was adopted to drop items with 
corrected item-to-total correlations 
less than 0.35.

Scale Description and Scoring
The final instrument included 36 
items (Appendix A available from 
corresponding author on request) re-
quiring responses on a 5-point Likert 
scale ranging from 1 (strongly dis-
agree) to 5 (strongly agree). To score 
the scale, response options were 
credited 1 to 5 points for responses 
from strongly disagree to strongly 
agree. The mean of the item cred-
its represents an individual’s overall 
score. Lower scores on the scale sig-
nify less favorable perceptions and 
higher scores more favorable percep-
tions of the EBM environment. 

The quality of a measurement 
can be affected by a variety of re-
sponse biases such as acquiescence 
bias that may diminish the reliabil-
ity and validity of the measurement. 
The acquiescence response bias can 
occur when an individual respon-
dent agrees with statements with-
out regard for the meaning of those 
statements keyed in the same di-
rection (all positive).20 To minimize 
the existence of the acquiescence 
bias, the EBM Environment Scale 
was developed as a balanced scale 
that included a number of negative-
ly worded items. These items were 
scored reversely in subsequent data 
analysis for establishing reliability 
and validity. If a respondent was 
agreeable to all items in the scale 
without rejecting any of the nega-
tively worded statements, his or 
her responses would be considered 
as those with the acquiescence bias. 
Therefore, these responses “should 
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be considered invalid and should not 
be interpreted further.”21 

The survey administered to partic-
ipating residents contained the scale 
items as well as seven questions on 
learner characteristics such as demo-
graphic information and prior EBM 
training background. These ques-
tions were included to examine any 
possible relationship between learn-
er characteristics (learner variables) 
and perception scores on the EBM 
Environment Scale for the purpose 
of validating the EBM Environment 
Scale. 

Psychometric Testing 
We assessed internal consistency re-
liability by calculating Cronbach’s 
coefficient alpha and split-half reli-
ability. We also determined Pearson 
product moment correlation coeffi-
cient to assess correlations among 
subscales. 

We tested for several different 
types of validity evidence. Content 
validity procedures are described 
above. After confirming that data 
were appropriate, using the Kai-
ser-Meyer-Olkin Measure of Sam-
pling Adequacy and Bartlett’s Test 
of Sphericity, we assessed the in-
ternal structure by performing a 
factor analysis and comparing the 
results to the predetermined sub-
scales. We assessed discriminative 
validity by comparing scores among 
the six different residency programs 
and among residents identified by 
learner characteristics such as gen-
der, country of graduation, level of 
residency training, level of prior 
EBM training in medical school, 
and level of EBM training during 
residency. These comparisons were 
evaluated with the Mann-Whitney 
and Kruskal-Wallis tests. These non-
parametric statistics were used since 
they make no assumptions about the 
normal distributions of the variable 
being assessed, and they are appro-
priate for nominal and ordinal data 
as from items of a questionnaire 
with attitudinal scales.22,23 

The study was conducted with 
approval of the Human Investiga-
tion Committees at Wayne State 

University, Detroit, Michigan, and 
the other participating institutions.

Results 
Demographic Characteristics 
of Participants
Among 262 medical residents re-
cruited for the study, 127 residents 
completed the survey, representing a 
47% response rate. The survey scores 
from three respondents were exclud-
ed because their responses exhibited 
the acquiescence bias. Valid respons-
es from 124 respondents were used 
for data analysis. 

The demographic characteristics 
of the 124 respondents are shown in 
Table 1. Notably, a majority of resi-
dents had some prior EBM training 
in medical school or residency. 

Internal Consistency of the EBM 
Environment Scale
The initial 48-item version of the 
scale demonstrated adequate in-
ternal consistency reliability with 
Cronbach’s alpha of .94. The itera-
tive item reduction process resulted 
in a shorter 36-item scale without 
significantly compromising internal 
consistency (Cronbach α=.86). Reli-
ability coefficients for the subscales 
ranged from .62 to .98. 

Internal Structure of the EBM 
Environment Scale
Factor Analysis of the 36-item EBM 
Environment Scale confirmed the 
preidentified structure of seven fac-
tors, which accounted for 63.57% of 
the variance (Table 2). 

These factors include situation-
al cues, learner role, utility and 
accountability, learning culture, re-
source availability, learning sup-
port, and social support (Appendix 
B available from corresponding au-
thor on request). Situational cues re-
fers to the extent to which trainees 
are cued on how to perform in their 
learning and workplace environ-
ment. The cues serve as a reminder 
for learners to apply new knowledge 
and utilize learned skills in their 
transfer behaviors. The subscale con-
sisted of 10 items that reflected feed-
back, role-modeling, encouragement, 

prompts, peers and attending physi-
cians’ support. The factor accounted 
for the largest proportion of variance 
(29.99%) among the subscales.    

Learner role refers to trainees’ 
perceptions of clarity and explicit-
ness of their role in EBM training. 
The subscale contained six items 
that reflected trainees’ perception 
of expectations, learning goals, and 
learner role in the learning process. 
This subscale highlighted an aspect 
of the multifaceted environment for 
residents’ EBM learning and prac-
tice.

Utility and accountability refers to 
the learners’ perceptions of useful-
ness, relevance, and value of EBM 
training. It contained six items that 
emphasized trainees’ perceptions of 
how the implementation and appli-
cation of anticipated EBM training 
could enhance their ability to provide 
quality patient care.  

 Learning culture refers to a 
shared belief about the strength of 
support for the goal of learning and 
practicing EBM. The subscale in-
cluded three items that emphasized 
trainees’ belief that EBM adoption 
and integration into clinical practice 
were accepted as a routine practice 
of patient care at the organization-
al level.

Resource availability refers to 
trainees’ beliefs, awareness, and 
perceptions that clinical information 
resources exist and are readily avail-
able and accessible whenever need-
ed. This subscale contained three 
items that focused on the availabili-
ty and accessibility of evidence-based 
information resources.

Learning support is a characteris-
tic of the instructional context at the 
organizational level. It included such 
elements as time allowance, learn-
ing assistance provided by faculty, 
support from the nursing staff, etc.  

Social support can be regarded 
as a factor of how trainees feel ac-
cepted, recognized, valued, or sup-
ported as members of the team by 
their peers, attending physicians, 
hospital staff, or any social con-
tacts who form the immediate envi-
ronment and who can also provide 



FAMILY MEDICINE VOL. 44, NO. 2 • FEBRUARY 2012 101

ORIGINAL ARTICLES

Table 1: Summary of Demographic Characteristics of Participants

Variable Frequency  %

Level of residency training

PGY-1 49 39.5

PGY-2 32 25.8

PGY-3 38 30.6

No response 5 4.0

Gender

Female 51 41.1

Male 67 54.0

No response 6 4.8

Country of medical school attended

United States 42 33.9

Other 75 60.5

No response 7 5.6

Current residency training program

Program A 11 8.9

Program B 21 16.9

Program C 29 23.4

Program D 28 22.6

Program E 18 14.5

Program F 16 12.9

No response 1 0.8

Prior EBM training in medical school
(number of training events)

None 25 20.2

1–3 41 33.1

4–6 18 14.5

7–10 10 8.1

 ≥11 21 16.9

No response 9 7.3

Prior EBM training during residency 
(number of training events)

None 19 15.3

1-3 52 41.9

4-6 19 15.3

7-10 8 6.5

≥11 15 12.1

No response 11 8.9

* n=124

EBM—evidence-based medicine

“cues” about training. The subscale 
contained three items that reflect-
ed clinical team work, atmosphere 
of mutual respect, and commitment 
to lifelong learning.  

Six out of the seven factors were 
significantly correlated with one an-
other at the significant level of .05 
and .01 (Table 3). The small to large 
intercorrelations (r=.187 to r=.630) 
suggest that the constructs under-
lying the subscales were conceptu-
alized as being related but distinct 
measures of different factors that 
contributed to the overall EBM en-
vironment.

Validity Evidence for the EBM 
Environment Scale
As above, the factor analysis provid-
ed evidence of internal structure va-
lidity as that seven factors confirmed 
the predetermined subscales. In ad-
dition, comparisons of subgroups 
provided evidence of discriminative 
validity. The EBM Environment 
Scale detected significant differenc-
es among the six residency programs 
(Table 4). We also found significant 
differences among the six programs 
on four of the subscales: learning cul-
ture (P=.002), resource availability 
(P=.017), learning support (P=.030), 
and social support (P=.024). Partici-
pants from Program F gave a higher 
rating of three aspects of their EBM 
environment: learning culture, learn-
ing support, and social support. On 
the other hand, participants from 
Program D perceived their resource 
availability more favorably. 

Examining learner level variables, 
residents with prior EBM training 
in medical school (4.14 versus 3.62, 
P=.007) and EBM training during 
residency, (4.25 versus 3.69, P=.010) 
had higher scores on the scale, indi-
cating a more favorable perception 
of the EBM environment. (Notably, 
there were no differences in levels 
of EBM training among the six res-
idency programs [data not shown].) 
No significant differences were found 
in perceptions scores on the entire 
scale among residents grouped by 
gender, country of graduation, and 
level of residency training.
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Discussion 
We developed and performed initial 
psychometric testing on a scale that 
measures the EBM learning environ-
ment for residents, both globally and 
in seven distinct dimensions. The 
scale identifies factors that either fa-
cilitate or constrain residents’ learn-
ing and practice of EBM. Testing on 
124 residents over six programs pro-
vided evidence for excellent internal 
consistency reliability and several 
types of validity evidence, notably 
content, internal structure, and dis-
crimination. We attribute our en-
couraging results to our approach to 
developing the EBM Environment 
Scale, which systematically followed 
recommended procedures (including 

content domain identification, item 
generation, expert content review, 
and iterative item reduction). 

Two findings bear particular at-
tention. In our view, the most im-
portant validity evidence is the 
difference in the scores among the 
different resident programs, indicat-
ing the scale’s ability to discriminate 
between different EBM learning en-
vironments. While we do not have 
independent confirmation that this 
construct differs at all or in the same 
direction among the programs, this 
finding is encouraging as one would 
not expect identical programmatic or 
institutional cultures. And this dif-
ference cannot be explained by lev-
els of prior EBM training, since this 

did not differ significantly among 
programs. 

Previous educational experience 
as part of the learner characteris-
tics (learner factor) in the orienting 
context “shapes learner motivation 
and one’s cognitive preparation to 
learn.”24 Part of the validation re-
search in the study involved the ex-
ploration of relationship between 
residents’ prior EBM training and 
how they perceived the environment 
for their EBM learning and practice. 
The results of the study reveal that 
residents with more EBM training 
in medical school or during residency 
ranked the EBM Environment high-
er than those with less or no prior 
EBM training. The finding suggests 

Table 2: Rotation Sums of Squared Loadings

Factor Total % of Variance Cumulative %

1. Situational cues 10.795 29.985 29.985

2. Learner role 3.270 9.082 39.067

3. Utility and accountability 2.603 7.230 46.297

4. Learning culture 1.820 5.056 51.353

5. Resource availability 1.601 4.447 55.800

6. Learning support 1.503 4.174 59.974

7. Social support 1.293 3.593 63.566

n=124

Table 3: Summary of Intercorrelations, Means, and Standard Deviations for 
Scores on Subscales of the EBM Environment Scale (n=12)

Subscales 1 2 3 4 5 6 7

1. Situational cues 1.00

2. Learner role .615* 1.00

3. Utility and accountability .454* .284* 1.00

4. Learning culture .187† .160 -.001 1.00

5. Resource availability .484* .423* .433* .063 1.00

6. Learning support .630* .627* .303* .126 .397* 1.00

7. Social support .586* .385* .418* .066 .372* .406* 1.00

M 38.33 20.57 25.98 12.46 12.46 17.71 12.52

SD 5.991 4.033 3.102 11.415 1.853 3.234 1.720

 
EBM—evidence-based medicine 
SD—standard deviation

* Correlation is significant at the 0.01 level (2-tailed). 
† Correlation is significant at the 0.05 level (2-tailed).
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that residents with a higher level 
of previous EBM training tended 
to perceive their EBM environment 
more favorably. At first glance, this 
finding might seem counter-intu-
itive. That is, we could conceive of 
the EBM environment as a com-
mon “ether,” to which all residents 
are exposed. Thus we might expect 
them to rate it similarly. However, 
research in other educational set-
tings indicates that learner charac-
teristics contribute to, interact with, 
and correlate with learners’ percep-
tions of the learning climate.1,25,26 A 
recent study in pediatrics showed 
that residents’ comfort level and self-
reported practice of EBM increased 
with their prior EBM experience.27 
In our study, residents’ EBM comfort 
and practice due to their prior EBM 
training may mediate the relation-
ship between residents’ prior EBM 
experience and their perceptions of 
the learning environment.  

The learning environment plays 
a critical role in medical education. 
Using learning and organization 
environment surveys, Roth and col-
leagues assessed the impact of the 
environment on resident learning 
and found significant differences 
among three ambulatory clinics.28 
Several studies confirm that resi-
dents encounter several types of bar-
riers in their learning and practice 
of EBM, including several elements 
in the learning environment.7 To our 
knowledge, ours is the first report of 
an instrument to measure the EBM 
learning environment. The findings 
regarding the relationship of previ-
ous EBM training experience with 

perception scores on the EBM Envi-
ronment Scale provided evidence of 
validity for the EBM Environment 
Scale that may be used as a mea-
sure of association between EBM 
training outcomes and perceptions 
of the EBM learning environment.
Our instrument recognizes seven 
dimensions (or contextual factors) 
constituting the EBM Environ-
ment, including learner role, utility 
and accountability, resource avail-
ability, social support, learning sup-
port, situational cues, and learning 
culture. Based on their qualitative 
study of EBM barriers, Green and 
Ruff hypothesized that residents en-
counter different types of barriers in 
every step of the EBM process.5 We 
speculate that the seven contextual 
factors exert influence on residents’ 
performance in relation to particular 
steps in the EBM process (Table 5). 
Disregard of these factors may cause 
barriers to residents’ EBM learning 
and practice. 

If further testing confirms its 
properties, we believe the EBM en-
vironment scale could be used by 
medical educators in several ways. 
Residency program faculty could 
use it as a diagnostic tool to iden-
tify unfavorable aspects of the en-
vironment that could be improved 
by specific interventions. Educators 
can attend to the dimensions of the 
EBM environment in developing 
new curricula. And finally, educa-
tors can use the EBM Environment 
Scale to detect changes in the EBM 
learning environment in response 
to educational interventions. Add-
ing the EBM environment to more 

traditional measures would achieve 
a more comprehensive curriculum 
evaluation.

Our study also has implications 
for further research in EBM educa-
tion. Additional psychometric test-
ing in more residency programs will 
provide additional reliability (such 
as test-retest) and validity evidence 
for the EBM Environment Scale. 
Correlations with established EBM 
evaluation instruments, such as the 
Berlin Questionnaire29 and the Fres-
no Test,30 or with other learning and 
organizational environment instru-
ments28,31-34 will establish criterion 
validity evidence.  

Interpretation of our findings 
should be tempered by acknowledg-
ing a few limitations. First, since the 
survey was confined to residents in 
primary care specialties, the results 
may not be generalizable to resi-
dents at other training sites or in 
other specialties. Second, the as-
sessment of the EBM environment 
through respondents’ self-report may 
be subject to personal or recall bias. 
Third, the response rate of 47% was 
adequate but certainly not ideal. The 
participating residents’ perceptions 
may reflect a more motivated group 
with stronger feelings and may not 
completely represent the remaining 
residents in the programs. 

Conclusions 
We report the development and 
initial psychometric testing of an 
instrument that measures the envi-
ronment for residents’ EBM learning 
and practice. Testing showed evi-
dence of good reliability and several 

Table 4: Summary of Means, Medians, and Standard Deviations for Scores by Residency Program 

Residency Program n Mean Median SD n (%)
Program A 11 3.51 3.54 .43 11 (8.9%)
Program B 29 3.97 3.94 .84 29 (23.6%)
Program C 21 3.85 3.86 .48 21 (17.1%)
Program D 28 3.94 3.99 .42 28 (22.8%)
Program E 18 3.79 3.93 .39 18 (14.6%)
Program F 16 4.13 4.12 .33 16 (13.0%)
Total 123 3.90 3.94 .56 123 (100%)

* The Kruskal-Wallis test, p<.05
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types of validity. If further testing 
confirms its properties, the EBM en-
vironment scale could provide valu-
able assessment information for 
program directors, curriculum de-
velopers, and medical education re-
searchers. 

CORRESPONDING AUTHOR: Address corre-
spondence to Dr Mi, Oakland University Wil-
liam Beaumont School of Medicine, 130 Kresge 
Library, 2200 North Squirrel Road, Rochester, 
MI 48309. 248-370-3774. Fax: 248-370-4302. 
mi@oakland.edu.  
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Table 5: Steps of Evidence-based Medicine (EBM) Process and Influences of Contextual Factors

Contextual Factors EBM Process Steps of EBM Process Contextual Factors

Learner Role 

Utility and  
Accountability 

Social Support  

Learning Culture

Ask Define and formulate a 
focused clinical question

Learning support 
Situational cues

Acquire Select appropriate EBM 
resources and search for the 
best evidence

Learning support 
Resource availability

Appraise Appraise the evidence 
critically

Learning support

Apply Return to the patient and 
apply the evidence

Learning support  
Situational cues

Assess Evaluate outcomes Learning support 
Situational cues

   


