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CHAPTER 1
INTRODUCTION

Evidence-based medicine (EBM) requires the integration of therdubest research
evidence with clinical expertise and a patient’'s unique values andmstances (Straus,
Richardson, Glasziou, & Haynes, 2005). The development of medicdémési competency in
EBM through the adoption of evidence-based practice depends on atéong f among which is
an effective EBM training program integrated into a residency trainwgy@m.

However, instructional design, development, and implementation of a sfuddesning
program must hinge on contextual analysis of various factors thedanhte affect learning and
transfer in a health care environment. Tessmer and Richey (198¥)“statext is a pervasive
and potent force in any learning event....Context has a complex and ploiméfence upon
successful performance-based learning” (p. 85). It is the contekth#lps determine an
individual resident’s capacity to learn in a health caretingin (Argyris, 1999; Schein, 1992).
Hoff, Pohl, and Bartfield (2004) maintain that it is the responsgthditresidency programs and
health care organizations to create the right environment foderdsi to acquire core
competencies. The purpose of the study was to develop and validatesarengent scale that
could be used to analyze the environment surrounding EBM learningraciice by medical
residents in health care settings. It was hoped that the valiE&#&denvironment scale could
help program directors and medical educators better understand thersBbdhment and make
informed decisions on how to change or improve the environment essential for nraxiaBi

learning process and learning outcomes.
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Background

Evidence-based medicine (EBM) has emerged as a new paraaigmdpproach to the
practice of medicine. EBM requires the integration of theecurbest research evidence with a
clinician’s expertise and a patient’'s unique values, prefereandsgircumstances. The practice
of EBM demands acquisition of a set of skills to help cliniciacate, interpret, appraise, and
apply the evidence to an individual or a group of patients (Straas,, &005). As part of the
Accreditation Council for Graduate Medical Education’s (ACGNEJctice-based learning and
improvement competency requirements, residents (physiciansamganeed to demonstrate
their skills in “locating, appraising, and assimilating evidgefrom scientific studies related to
their patients’ problems and apply knowledge of study designs anstisgtmethods to the
appraisal of clinical studies” (Accreditation Council of Gradusiedical Education, 2007). The
EBM paradigm is well aligned with the ACGME’s skill requiremt for medical residents.
Despite the exponential increase of literature on clinicaared and the promise of EBM to
improve health care outcomes, a physician’s medical practice orldéahgsvto-practice gap
continues to impede progress in improving health care (Robert, 2006).

An increasing number of medical schools and residency progr@nsstituting curricula
and programs for teaching the EBM principles and practice @&aGuyatt, 2002). These
curricula and programs are becoming increasingly poputpeaaialties such as family medicine,
internal medicine, pediatrics, and surgery. Various instructiotaiventions through faculty-led
lectures, workshops and journal clubs are implemented to help nesideeet the EBM
competency requirement. However, there is little evidence abouffdativeeness of different
methods of teaching EBM (Hatala & Guyatt, 2002; Kersten, RandGiagdino, 2005) and few

validated tools have been designed to measure residents’ abpitgdiice EBM and the effect
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of EBM training on patient outcomes (Christakis, Davis, & Riv&@00; Green, 2000a;
Shaneyfelt, Baum, Bell, Feldstein, Houston, Kaatz, Whelan, & Green, ZR86¢arch shows
that residents face an array of barriers to learning and practiciily iBBluding lack of personal
time (Green & Ruff, 2005), lack of support and mentoring, lackami¢d EBM faculty teachers,
limited access to EBM resources, and difficulty with statis concepts (Kersten, et al., 2005).
There are also unique barriers that residents face includingutiofial culture and team
dynamics (Green & Ruff, 2005) and an unsupportive learning environmdmni, (3@07). “The
hospital institutional culture may represent the most formidableebagGreen & Ruff, 2005, p.
181) that could exert a powerful influence on residents’ EBM learamdy practice in clinical
settings. To medical educators who provide EBM training, the focydman teaching discrete
EBM skills or delivering EBM content rather than attending to the infle@icontextual factors
on trainees’ learning process, learning transfer, or behavior chanugient care settings. A
comprehensive literature review reveal little attention to whase factors are and how they
interact to form the learning condition for residents. The purposeedtudy was to develop and
validate a scale for contextual analysis of the environmenhiohwmedical residents learn and
practice EBM.

Graduate medical education is primarily outcome-based; residgarf®ormance in a
patient care setting constitutes a more opportunistic natureiinethecation. The development
of competence during residency is impacted by the relationshipesadctibn among residents,
the given task, and the context in which they work. In designing olariand assessment
strategies, it is essential to consider their ability and pxerience, the given task, and the
contextual characteristics of their learning environment (ReagsSkaarup, Henriksen, & Dauvis,

2006). While embracing systems thinking as an approach to a more congerf medical
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practice, Hoff, Pohl, and Bartfield (2004) stress the role of #s&dency culture and work
context in helping residents achieve the ACGME required competefitieestablishment of a
supportive, learning oriented culture and favorable work conditions is afstitimportance in
training competent physicians and it should be a high priority fadeacy programs and health
care institutions. Hoff et al. (2004) argue,

Identifying and prioritizing the components of a desired workimgirenment for

promoting a learning-oriented culture, in addition to assessing #éserpre and absence

of both the components and learning best practices within residengsramsy should

become normal activities that complement the process of agpessimpetencies (p.

534).

Residents are trained to work in a health care environment. Taey d& the job and
successful transfer of their learning to their practicepafient care is dependent on the
interaction of many observable and objective factors in their envenhwith perceptions of the
environment by organizational members—residents, attending physiaanpreceptors,
administrators, nursing and ancillary staff.

The EBM approach is the continuity of the learning and transfeepsott comprises the
commonly accepted steps: asking a relevant clinical question basedlinical case, acquiring
evidence by selecting appropriate resources and conducting a méthcalure search,
appraising the evidence for its validity and applicability, appjyire evidence by integrating the
evidence with clinical expertise and the patient’'s preferermed, assessing the clinician’s
performance with the patient (Sackett, Straus, Richardson, & Rage@®®0; Schardt, 2001).
Research on the influence of the work environment on the trantfaewly trained skills
demonstrates the influence of the organizational climate and ewdtuthe adoption of trained

skills among employees in the corporate world (Tracey, Tannenbautay&nagh, 1995). For

some employees, their environment limits their ability to transfer whatehened.
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Health care providers’ professional development depends to a gresit ext the
attributes of the environment in which they work (Rotem, Youngblood,idjla8r Godwin,
1996). For residents in health care settings, their training-workrogmeent warrants
investigation for the purpose of understanding their applicatidraimfed skills and behaviors to
patient care. “The cultures and everyday work contexts of residemgyams are important
factors that inevitably will contribute to some level of vaaatiin the acquisition of
competencies across residents and residency programs” (Hdff, 280, p. 533). The analysis
of the environment—contexts surrounding learners—is is part of lasystem perspective of
instructional design and it is essential to the success of an instructional pregssher, 1990).

According to the general system theory, the environment is maa@mmf components,
parts, elements, or processes. Each component is interrelated and connbatéttevdtto form a
complete whole (Richey, 1986). Tessmer and Richey (1997) support thef usatextual
analysis as an approach in accommodating contextual elementse fputpose of improving
learning and transfer. The contextual analysis model they propeftects the application of the
general system theory in contextual analysis—an essem™mafat effective instructional design
(Table 1 below). From Tessmer and Richey’'s (1997) point of view.extual analysis is
concerned with the “multilevel body of factors in which learning andopwance are
embedded” (p. 85). These factors can be related to learner chat@stgorienting context),
immediate environment (instructional context), and organizational enveonntransfer

context) that can either facilitate or constrain instruction.
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Table 1

Context Analysis Model

Orienting Context | Instructional Context Transfer Context

Learner factors |e Learner profile| e Learner role perception [e Utility perceptions
e Goal setting |e Learner task perception|e Perceived resources

e Perceived e Transfer coping
utility strategy
e Perceived e Experiential
accountably background
Immediate e Social Support|e Sensory conditions e Transfer
Environment e Seating opportunities
Factors e Instructor role perceptione Social support
e Learning schedules e Situational cues
e Content culture
Organizational |e Incentives e Rewards & values e Transfer culture
Factors e Learning e Learning supports e Incentives
culture e Teaching supports

Note: From “The role of context in learning and instructional design,” by lelsrier and R. C.
Richey, 1997Educational Technology Research and Developmenf).4&.

Thus, in designing and implementing any EBM training program or ddnehevent for
residents, it is important to examine these factors to determvhat changes are needed to
facilitate EBM learning and adoption and what targeted interventonsd be designed to
remove obstacles or barriers in the process of learning and transfer.

Problem Statement

Contextual factors make a unique learning environment and inteitaatesidents’ EBM
learning and adoption. Gilbert (1996) argued that modifying people’s penfme couldn’t
occur in isolation from its context. Any performance improvemefarteéntails consideration
and analysis of environmental support factors as well as individetdrs. Learning EBM
principles and processes and adopting them contribute to the improvemeasidents’

performance in caring for patients and help them reach timeatétigoal of becoming competent
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physicians. The analysis of contextual factors as importardblas, however, has been largely
ignored in a growing body of medical literature related to EBdhing design, implementation,
and evaluation. An extensive review of literature reveals httiention to any measurement tool
used to analyze contextual factors in the design of EBM progemascurricula for medical
residents and the impact of the factors on effective EBM legrand adoption. A thorough
context analysis is needed to identify what factors or compoirergsidents’ training and work
environment interact to form the conditions that can affect EBM learning andcpracti
Purpose of the Study

Environment analysis is used to analyze the contexts of instrucsgsi@ms and the
physical and psychosocial constructs that can affect learnohgransfer. A given context may
have different aspects and is a multilevel body of physical, social, anaciiegnal factors which
interplay to influence learning and performance (Tessmer &id]d®92; Tessmer & Richey,
1997). The environment for EBM learning and practice is consideredbesader conceptual
system that comprises many factors at different levels plihgose of this study was to develop
and validate an EBM environmental scale that was intended tsuneegsidents’ perceptions of
the environment in which EBM learning and adoption occur.
Research Questions

The study was conducted to answer the following research questions:

1. What are the psychometric properties of the newly developed EBWrdament

Scale?
2. Are there any differences among residents grouped by genddelanee to scores

on the EBM Environment Scale?
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3. Are there any differences among residents grouped by countmyedical school
attended in reference to scores on the EBM Environment Scale?

4. Are there any differences among residents grouped by levekigfency training in
reference to scores on the EBM Environment Scale?

5. Are there any differences among residents across resigengsams in reference to
scores on the EBM Environment Scale?

6. Are there any differences among residents grouped by leveloof§BM training in
medical school in reference to scores on the EBM Environment Scale?

7. Are there any differences among residents grouped by leveiafEBM training
during residency in reference to scores on the EBM Environment Scale?

8. How well does level of residency training predict scores on Blé Environment

Scale?

9. How well does level of prior EBM training in medical schooldicé scores on the

EBM Environment Scale?

10.How well does level of prior EBM training during residency predwbres on the

EBM Environment Scale?

Definitions of Terms

Academic medical centeikcademic medical center is a partnership between a medical
school and its affiliated teaching hospitals and clinics. In the academicaheeinter, faculties
of medicine have direct responsibility for educating future physi@adgor biomedical and
health services research (Lewis & Sheps, 1983). The primary responsibilitijiated teaching
hospitals is to provide patient services and settings for clinical medicaltexycesearch, and

associated professional medical services. Medical education, resatchedical services are
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thus linked within the medical center that serves as a resource for pateeimt ttee community,
district and region (Valberg, Gonyea, Sinclair, & Wade, 1994)

Community-based hospital.ommunity-based hospital is a health care organization or
institution with permanent facilities and organized medical staff which previdé range of
hospital services primarily to the community and surrounding neighborhood area.

Environment.Environment refers to a conceptual system of conditions, elements, or
factors that may affect both the acquisition and application ofynaaduired knowledge and
skills. It is largely identical with the terelimatewhich Genn and Harden (1986) used to refer to
the overall atmosphere and characteristics of the classroomlaoal.do Richey and Tessmer’s
(1995) words, “that environment is composed of physical, psychologicakcaml factors; at
the instructional and organizational levels, all learning is a&tebly its environment” (p. 191).
Environmental factors impact learning and performance and éxd#fferent levels of contexts
(Tessmer & Richey, 1997) and they contribute to the environmenthidBM Environment
Scale was intended to measure. In this study, the EBM envirorweshtcharacterized by
different factors: learner factors, immediate environmentofac and organizational factors,
existing at three levels of context--orienting context, instructional cqoratedttransfer context.

Evidence-Based Medicin&vidence-based medicine is the conscientious, explicit and
judicious use of current best evidence in making decisions about thefdadividual patients
(Rotem, et al., 1996; Sackett, et al., 2000). It is the integratiorcliiaian’s tacit knowledge
and expertise with the best available external clinical eseleand patients’ values and
preferences. It requires acquisition and development of skill s&tedeto constructing
answerable clinical questions, locating the evidence, appraisireyithence, and applying it to

an individual or a group of patients. How the skills are acquired amtiqa@ is influenced by
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the interaction of many contextual factors exiting in residetitsning and patient care
environment. In taking the steps of learning and practicing EBMlicakresidents can face
different types of barriers.

Focus groupFocus groupusuallyinvolves eight to twelve individuals in a group who
discuss a particular issue or topic under the direction of a moddratbis study, a focus group
of chief residents was conducted online through a survey due to thtbdathe residents were
scattered over several states in the country. The group was hwoeoagewith regard to
characteristics relevant to the types of data being souGhier(a-Lopez, 2008) and
representative of the target population which the scale was @ddod Among many research-
based uses of focus groups, one particular use is to elicit opiniongieamsl and identify
attitudes about services, policies, and institutions in order to igeatistomer and user
perception. Focus group was described as “a useful way of semfangation of informing the
development of the questionnaire prior to its implementation” (Rea & Parker, 2005, p. 74).

Instructional contextlnstructional context includes those factors in the environmieats t
are directly involved in the instructional delivery, the immediatgsygal, social and symbolic
resources outside the learner (Perkins as cited in Tessmer & Richey, 1997).

Learners.In the study, learners refer to clinical learners or medesitlents (physicians-
in-training) who are pursuing graduate medical education in an ACG&ddEedited medical
education program. Learner factors constitute what learners twiaglearning environment.
“Each individual resident is part of a larger health care dgliwerk context and culture” (Hoff,
et al., 2004, p. 539). These learner factors influence the prospésiveers’ motivation and
cognitive preparation to learn (Tessmer & Richey, 1997) and shape tlegppens of what will

occur during and after learning. These learner factors includgréutot limited to, residents’
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prior EBM knowledge, training experience, personal learning gbtedsner role, expectations,
and perceived utility and accountability about training.

Medical residency trainingMedical residency training is required for any graduate with
the degree of doctor in medicine who wants to practice as acgrysn the United States, even
for physicians who are fully licensed to practice medicineother countries. Residency
programs vary in length depending on specialty but can last thaas f@ primary care
physicians and up to five or seven years for some specialtissibspecialties (Mallon &
Vernon, 2008). The programs are accredited by the Accreditation CéamGiaduate Medical
Education in a recognized medical specialty (Sultz & Young, 2009). ddedesidents are
physicians in training, working only under the supervision of an atterglygician (senior
physician educator), who is ultimately responsible for the patiesing treated by the medical
residents (American Medical Association, 2009; Santiago, 2009).

Perception.Perception is defined as residents’ awareness of and adfeegponses to
environments surrounding their EBM learning and practice in a heafth sedting. It is
measured by perception scores on the EBM Environment ScalberHggores indicate a
favorable perception of the EBM environment.

Preceptor.Preceptor refers to an experienced physician educator who prouvigests
guidance, and training experience required for a medical resméeicome a certified medical
doctor in a medical specialty.

Primary care specialtiesPrimary care specialties are medical specialtiesamily
medicine (primary care of adults and children), internal medignenary care of adults), and
pediatrics (primary care of children). These specialtiedasecally ambulatory in nature, with

emphasis on disease prevention and continuing care for patients awey pelriod of time.

www.manaraa.com



12

Physicians who practice in the primary care specialtiesis on providing general care for
individual patients and often coordinate the specialized care tpatient may receive from
different medical specialists (Torpy, Burke, & Glass, 2007).

Orienting contextOrienting context is pre-instructional and influences the prospective
student’s motivation and cognitive preparation to learn. It alsec@ffstudents’ transfer of
learning in the post-training context (Tessmer & Richey, 1997).

Transfer context.Transfer context refers to the environment or workplace in which
learned skills and knowledge are applied.

Summary

The study was conducted to develop and validate a measuremerib stsdess medical
residents’ perceptions of the environment surrounding their EBM |lgpamd practice in health
care settings. For medical residents to learn EBM andfératearning to their patient care
setting, it is important to examine the conditions under which legrand transfer occur.
Contextual analysis of the conditions is precursory to the eféerhplementation of any EBM
training program. The validated EBM Environment Scale could be usadasd to assess the
EBM learning environment.

Chapter | provides the background and rationale for the studyedeémts an overview of
the purpose of the study, problem statement, and research questionsr Ghppmieides a
context for the study by reviewing literature in relevanagyedentifying the content area or
content domain for scale development, and presenting the conceptual drknoawwhich the

scale was grounded.
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CHAPTER 2
LITERATURE REVIEW
Evidence-Based Medicine and EBM Training

Evidence-based medicine is regarded as an approach to theeprHctizedicine and
signifies a paradigm shift from the traditional medical pcact It is defined as “the
conscientious, explicit, and judicious use of current best evidencekingriecisions about the
care of individual patients” (Sackett, Rosenberg, Gray, Hayn&cBardson, 1996). In making
decisions about caring for individual patients, the approach calthdointegration of the best
available, current, valid, and relevant evidence with clinicians’ kedgé and patients’
preferences, values, and needs. The practice of EBM is a procdiéslonfg self-directed
learning in which caring for patients creates a need for atiquisaf new knowledge about
diagnosis, prognosis, treatment, and other health care relate¢ i@handari, Montori,
Devereaux, Dosanjh, Sprague, & Guyatt, 2003; Burneo, Jenkins, & Bussiere, Rificing
EBM is not acquired instantly but developed over time (Liu & Stev2&07). The process takes
place within the context of available resources (Ciliska, PjnBilCenso, & Cullum, 2001;
Dawes, Summerskill, Glasziou, Cartabellotta, Martin, Hopayian, Blor8urls, & Osborne,
2005).

In introducing EBM to clinicians in the seminal work of AN$AUsers' Guides to the
Medical Literature: Essentials for Evidence-Based Clinical PactGuyatt & Rennie, 2002),
the latter made a valid remark about the end results forcieins to apply evidence-based
literature which is:

To end their dependence on out-of-date authority. To enable the prastitd work with

the patient and use the literature as a tool to solve the papeablems. To provide the
clinician access to what is relevant and the ability to aséewalidity and whether it
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applies to a specific patient. In other words, to put the dinian charge of the single
most powerful resource in medicine (pp. Vvii-viii).

In addition to inform clinical decisions, EBM represents an appraatfelong learning
in which the patient encounters cue the acquisition of knowledge (Green, ZDB@lgvidence-
based approach can also inform policy making (Muir Gray, Hayneke®a€ook, & Guyatt,
1997), day-to-day decisions in public health, and systems-level decsichsas those facing
hospital administration (Guyatt & Rennie, 2002).

The adoption of EBM in health care has been recognized as amtamtpekill for
physicians. The U.S. Accreditation Council of Graduate Medical Eiduc&R007) includes
EBM skills among their mandated core competences for resiggograms. To provide optimal
care, residents must be able to locate, appraise, interpretpplydthe current best evidence to a
given clinical situation. Over the past decade, EBM curriculud programs have been
designed as interventions integrated into graduate medicalteupeograms or curriculum to
improve residents’ competence in practicing EBM in various specialties.

These EBM interventions vary in duration, ranging from one-tnaiaing of one to four
hours, to a series of stand-alone weekly or monthly lectures meskhaps coupled with journal
clubs in classrooms away from clinical practice. The empludsisstructional content tends to
be on specific aspects and steps of the EBM process, or “mitsbskildiscrete skills, such as
asking clinical questions, searching for the evidence, and taaaisal of the evidence. The
training content is delivered through workshops, didactic lecturesjoamdal clubs, mostly
unrelated to any individual patient case (Green, 2000b). Brown, Collins, and Duguid {E989)
critical of the methods of didactic education. In their opinion, tbhélpm with didactic methods
is to separate knowing from doing and to treat knowledge as an ahtegif-sufficient

substance, theoretically independent of the situations in which knowletigened and used. A
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systemic review of continuing medical education effectivenesprofessional practice also
revealed that didactic sessions alone result in no statigtgighificant change in professional
practice (O'Brien, Freemantle, Oxman, Wolf, Davis, & Herrin, 200i)another review of
studies on effects of stand-alone versus clinically integr&®M on various outcomes in
postgraduates, Coomarasamy and Khan (2004) found that stand-alone €€Bived and
workshops did not result in changes in skills, attitudes, or behavior but only improved knowledge
while integration of EBM teaching into clinical practice improved attitaieut the role of EBM
or critical literature appraisal in medicine. To incorporateMERarning and teaching into
clinical practice, it would require a sustained effort welldrel stand-alone instruction. Efforts
of teaching EMB should move beyond the immediate learning contextigler and broader
context of clinical practice.

It is important that evaluation of EBM interventions include assest of environments
in which learning, teaching and practice occur. However, EBM learmuagome and
effectiveness of EBM training are mainly evaluated throkigbwledge-based exercises (e.qg.,
pre- and post-tests), tests of EBM skills (Dinkevich, Markinson, Ah&ahawrence, 2006),
self-assessment of EBM competencies, survey questionnairedraioing participation,
confidence, and attitude (Akl, lzuchukwu, EI-Dika, Fritsche, Kunz, & Schunenizdfy;
Thom, Haugen, Sommers, & Lovett, 2004). The overall training evafugtiactice tends to
focus on the individual trainee as the primary unit of analysiseaalliation interests are mostly
restricted to training events within the immediate trainemyironment such as workshops or
stand-alone lectures.

In spite of efforts to provide residents with EBM interventions ofiousr formats,

residents continue to face a wide array of barriers to legaamd practicing EBM in health care
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settings. A survey of EBM training in emergency medicinelessy programs revealed that the
greatest barriers to integrating EBM in teaching and patarg were lack of time, lack of
trained faculty, and lack of familiarity with EBM resourced|dwed by barriers of insufficient
funding and lack of interested faculty (Kuhn, Wyer, Cordell, & Rowe, 200@5ddtition to time
constraints, residents were also under the pressure of clinmalighion or heavy workload
(Yew & Reid, 2008). Although program directors and residents in mesigency programs
agreed on the value of EBM and expressed strong interest in tBBM, was still restricted time
allotted for teaching EBM and a shortage of EBM trained facuitgntors, or role models
(Bhandari, et al., 2003; Kuhn, et al., 2005). As Bhandari et al. (2003) founduogtcal
residents faced several types of barriers which limitenl #ility to apply EBM in their daily
activities. These barriers were personal, staff-surgeon atiiiemial barriers. Personal barriers
included residents’ lack of EBM knowledge and motivation, and featatffdisapproval; staff-
surgeons lacked EBM training and were characterized by rigidityironmental factors or
institutional barriers included service demands, lack of EBM ressurstaff shortage, and
hierarchical structure between staff surgeon and residents.

If behavioral change through skill and knowledge transfer within diganizational
context, as opposed to that present at the training site, arecotteemneaningful benchmarks
against which training effectiveness should be evaluated, then kryended understanding of
various factors and conditions that operate at the organizational level, work groupdigidual
levels should assume central positions in both training evaluatiortrainthg management
(Conrad & Roberts-Gray, 1988; McDonald, 1991; Schein, 1986; Scheirer, 1984¢véip a
comprehensive literature review reveals little research onirtipact of these factors and

conditions on EBM learning outcomes and transfer at different lemelesidency training
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programs. It is essential to understand and examine the factorsraidons when designing
and developing instruments to measure environments necessary fovefie®M learning and
practice. From the systemic point of view, these factors and comslére part of the learning
and organizational systems that may facilitate or hinder mgsidearning and adoption of
evidence-based practice.
Contextual Influences and Graduate Medical Education

Organizational climate can be conceptualized as individual pemespabout salient
characteristics of the organizational context. In other wordsatdiroorresponds to the shared
pattern of meanings or perceptions among individuals about the maj@actenestics of an
organization context. Therefore, it should be considered as a broadimertisional perceptual
domain (Schneider as cited in Tracey et al., 1995), which encompaasgsfamtors such as
learners, resources, social support, role modeling, feedback, etc. Tmealopdarning
environment is characterized by strong faculty, good educatiomeariences, exposure to a
variety of patients, a positive and nurturing social environment (ThHisks, Tarig, Johnson,
Clardy, O'Sullivan, & Williams, 2007). However, learners also btmgach new educational
context their prior knowledge, preconceptions, attitude, and aptitude thetniod their learning
in a training setting. Their prior knowledge and experierstesild largely determine how the
educational curriculum is implemented (Bowen, Stearns, Dohner, Béaglk&nSimpson, 1997).
Learners also have their experiences, models and theoriestatiqmscand even a personal
theory of learning which can affect their motivation to learn atichately the effectiveness of
instruction. These experiences and learner characteristics shatddsidered for the purpose of

facilitating unlearning or relearning and connecting new learminitp their experiences.
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However, the learner and environment variables have not beencaghifiart of the published
literature related to medical education (Shipengrover & James, 1999).

According to Tessmer (1990), the support environment sustains the upeodiat (e.g.,
instructional program) by making the product available and fatg8tits implementation. As the
environment impacts the production and implementation of the product, it is crucial itecans
in an environmental analysis for instructional design. Resourceslaleaib support instruction
and independent learning should be evaluated (Bowen, et al., 1997). With tedpaming and
practicing EBM, resources may include: computers, the Intewosss, any facilities needed for
EBM training, EBM clinical information resources readily asble and easily accessible locally
and remotely, and an interdisciplinary team of EBM trained faculty instsictor

In terms of social support, the social support system in a workplage a central role in
establishing supportive training and learning environments thattdéeitransfer of training.
People who commonly interact with each other at work are mosy likeshare perceptions of
their work environment (Tracey, et al., 1995). In measuring instrut¢toquradity in community-
oriented medical education, Shipengrover and James (1999) stated, “qualifyl@sioperate on
the premise that all levels and functions in an organization are mmgether towards the same
goal”. A supportive learning environment promotes learners’ collabaratith peers and other
members of the health care team (Bowen, et al., 1997). The aganiof the training
experience for residents at a clinical training site isy venportant (Serwint, Feigelman,
Dumont-Driscoll, Collins, Zhan, & Kittredge, 2004). Access to appatpmursing and ancillary
staff support was correlated with residents’ satisfactionerointg their continuity experience.
Sufficient support would help enhance the efficiency of patient res@onsibilities and allow

for more time to be devoted to residents’ own education mission (LimokBClark, Davies,
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Fink, & Kosecoff, 1985; Serwint, et al., 2004). Therefore, researchtheteducational climate
in ambulatory clinics includes perspectives of the entire pataetteam who can contribute to
resident training success (Roth, Severson, Probst, Monsur, Markova, Kushner, & Schenk, 2006).
Other contextual factors such as role modeling, mentoring, feedbackywakéiow

similarly contribute to a supportive learning environment. Brown .e{18189) proposed the
approach of cognitive apprenticeship which honors the situated natkkmewledge. Within the
approach, learning and cognition are fundamentally situated and a pmfdtioe learning
activity, the context, and the culture. While learners are ematdtd into authentic practices
through activities and social interaction, teachers provide sikumteleling by making explicit
their tacit knowledge or by modeling their strategies &armers in authentic activities. In
medical education, the situated modeling may be achieved througttiphygreceptors’ role
modeling during rounds, case discussion, and other authentic actwitiedinical setting. Role
modeling is an effective teaching method in graduate medical temlug®Balmer, Serwint,
Ruzek, Ludwig, & Giardino, 2007; Wright & Carrese, 2002; Wright, Kern,ooér, Howard,
& Brancati, 1998). In investigating factors associated withdesdi satisfaction with their
continuity experience, Serwint and her colleagues (2004) found thabilitg of the preceptors
to serve as role models was the most important variable amorggabsasciated with residents’
satisfaction. Role models are not only knowledgeable and competenttosty but also serve
as guides for students’ professional development and careeipdeuigking processes (Bowen,
et al., 1997). Feedback is another factor in medical education thatazhmol positive learning
outcomes. In investigating preferred site characteristics amepioe behaviors for learning in
the ambulatory setting, Schultz et al. (2004) noticed that medigdérsis and residents valued

constructive feedback by enthusiastic and open preceptors. The pattearning schedules
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cannot be ignored in the analysis of the learning environment. ithpsrtant for training
directors to evaluate whether or not training sites provide an dpbafence between service
and education (Bowen, et al., 1997). Excessive service and workloadfarrthef patient care
may limit residents’ chance for learning EBM and reflecting upon theereence.

All the aforementioned factors and others are important whendswimg] improving or
changing environments needed for successful graduate medicahgrarperiences. They
provided the content area from which items of the EBM Environment Scale weretgdnera
Contextual Factors Associated with Evidence-Based Practice

Review of medical literature shows a lack of evidence on andhtiatieto the
environmental or contextual factors associated with the successfgration of EBM into
medical residents’ training and practice of patient care. Tdrerea literature search was
broadened to include nursing research on contextual factors redagetbience-based practice
(EBP) or evidence-based health care. As Guyatt and Rennie @@62)the principles of EBM
are equally applicable to allied health care workers such aesjuphysical therapists, and
others. Terms such as evidence-based health care or EBP exgriapg to cover a full range of
clinical applications of the evidence-based approach to patieat ttars believed that the
examination of nursing research on the relationship of contextualgaeith EBP would lend
itself to medical education research, particularly with respeaontextual factors associated
with residents’ EBM learning and practice. Furthermore, ematiwn of the workplace
contextual factors associated with nurses’ implementation of resedeased care would
contribute to the understanding of the social support system cfaicaktablishing a favorable
training and learning environment to facilitate residents’niegr and transfer in a health care

setting.
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An EBP environment can make the difference between good and exceléeint watay’s
rapidly changing health care system (Hockenberry, Walden,c&Br2007). The environment
entails essential components of vision, engagement, integration, dadtieva For EBP to be a
successful initiative, its process must be integrated into eagrgtinical practice. However,
integrating EBP into clinical practice is often regarded asobtiee most challenging tasks faced
by clinicians and health care leaders (Hockenberry, et al., 208llnNWEwald, Wikblad, Scott-
Findlay, & Arnetz, 2006). Research showed that registered npesegeived organizational
barriers as the greatest barrier to research utilizatiomiggr, 2003). Thus, implementation and
integration ofresearch evidence into practice require consideration of threeléments: the
level and nature of the evidence, the context, and facilitationh@@eor way in which the
evidence is facilitated) (Kitson, Harvey, & McCormack, 1998; McGaky Kitson, Harvey,
Rycroft-Malone, Titchen, & Seers, 2002). Given that no conclusive eviddtmeing which of
the three elements is most important in successfalementation, Kitson et al. (1998) contended
that all three elements should have equal standing.

Context as one of the three elements is a concept with multifahétidas depending on
the field of study. In health care settings, it can refehgéoenvironment or setting where people
receive health care services, medical or nursing trainipgoidded, current research evidence is
integrated into practice, or a proposed changed is to be implementeshvilteament is viewed
as a field with multiple forces that are constantly changimdjnever remain static. These forces
at work “give the physical environment a character and feats@l, et al., 1998). Thus, studies
of context need to focus on the complexity of factors that enalaetietf practice or the way in
which organizational systems and structures interact with edwr. ofthese factors include

organizational culture, leadership, and measurement. Culture plays a&olkeyn clinical
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effectiveness, practice development and successful outcome acbrvéMcCormack, et al.,
2002). It is the culture at individual, team and organizational levetsctieates context for
practice (Manley, 2000). Leadership shapes the nature of humarongtg. Effective
leadership gives rise to clear roles, effective teamwork, and organelastructures. It promotes
the inclusion of all workers at every level of an organizatiming a leader to ensure
commitment and involvement (Kitson, et al., 1998). Regarding the componem@asiurement
in the context for the integration of evidence into practice, McCormack e0aR) stated:
Measurement is a complex but necessary component of the environment that seeks to
implement evidence into practice. Measurement is both part of the researds pnate
generates evidence on which to base practice and part of the evaluation or feedback
process that demonstrates whether or not changes to practices aneegfipc 99-100).
The culture of an organization influences how measurement is conducted and how
results of the measurement are reported. A strong organidatidiie embeds measurement
into everyday performance at the individual, team, and systemic. |Mehsurement is
conducted through the use of a variety of sources and multiples melth@igh a culture, the
‘hard’ outcome data that can inform the efficacy of particuitarvention and the ‘soft’ data of
worker experiences are equally valid. The interplay and independsingkee contextual
components illustrate the need for research on the impact otdhiext of the practice
environment on provider practice and patient outcomes (McCormack, 20@2; Wallin, et al.,
2006). The potential for health care professionals of using reseamgtactice is linked to
workplace contextual factors (Wallin, et al., 2006).
Drawing on the conceptual analysis of context by McCormack atehgaoles (Kitson, et
al., 1998; McCormack, et al., 2002), Wallin et al. (2006) conducted a repatexry study to

identify contextual factors in connection to the implementation ofcdi practice guidelines in

neonatal nursing. They focused their study on measurable cagana factors and the
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opportunities to improve contextual conditions which, they extrapolated, wotddn influence
the implementation of evidence-based nursing. The Quality Work Conggetpiestionnaire
was used to assess work organizational context perceived bgrsfafir Swedish neonatal units
twice during a one-year study period of 2001 and 2002. Ten differeas$ ar indices comprise
the survey scale, including mental energy, work climate, woete@lexhaustion, work tempo,
performance feedback, participatory management, skills developmgod) clarity,
organizational efficacy, and leadership. Higher scores on the insidesite a better work
environment. An overall score that is called the Dynamic FocuseS@¥S) suggests the
organizational potential for renewal and improvement.

The findings of the study showed significant changes amongpstadféptions on various
factors both within and between units, although there was no signitibange between the two
measurement periods on the overall score. Changes in stafpfo@nseon skills development
and participatory management were a major factor in accouminghé variance in DFS.
Perceived improvement in skill development and performance feedbedictpd improvement
in leadership. Another factor associated with the overall lef’@rganizational potential for
improvement (DFS) was years of professional experience.\@tafivere satisfied with their job
were more likely to remain at their workplace. Wallin et 2006) concluded that the potential
for organizational improvement hinged on developing a learning and swppprofessional
environment and involving staff at the unit level. The improved organizatesmwaonment was
important for enhanced use of research in practice and evidencerhasedy. Wallin et al.
(2006) maintained that “a better understanding of workplace conteatttald is necessary for
improving the organizational potential of getting research intatipeaand should be considered

in future implementation projects” (p. 153).
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Estrada (2007) investigated the relationship between the dimensionsleafrreng
organization perceived by registered nurses within an acutdéaspéal setting and their beliefs
about and implementation of evidence-based practice (EBP). $hades were used for data
collection including the Dimensions of Learning Organization Question2ii®@(Q), Evidence-
Based Practice Beliefs Scale, and the Evidence-Based Brauojitementation Scale. Estrada
assumed that registered nurses who rated their organizatiorhas tigthe DLOQ would score
higher on the EBM beliefs scale, which may directly or indiyegttect implementation of EBP.
The DLOQ measured seven variables: continuous learning, inquiry andudiatamlaboration
and team learning, create systems, empower people, connect theaiganand strategic
leadership.

The results of the study suggested that nurses who had a higleeosahe EBP Beliefs
Scale reported a higher frequency of EBP implementation. Thera gigsificant difference on
nurses’ perception of their organization as a learning organizatiah seven dimensions of the
DLOQ scale based on their employment in different types of tadspHowever, the findings of
the study did not indicate a strong relationship of nurses’ belief &&fRtand the dimensions of
the learning organization. It should be pointed out that the small nurmberspondents from
one type of hospitals (veteran hospitals) and missing data frggunesnts who chose not to
complete all three of the research scales may have affdwaesults of the data analysis in the
study.

The examination of nursing research related to contextuakr$a@nd concepts associated
with EBP integration can inform EBM environment research iduge medical education. The

contextual factors and concepts addressed in the literaturedeheetbased nursing practice are
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complex and at multiple levels; they are equally relevant xam@ation and analysis of
environments related to EBM learning and practice by medical residents.
Empirical Research on Medical Educational Environments

“Education occurs within a context, and measures of instructionaltygualist be
sensitive to that context” (Shipengrover & James, 1999, p. 848). However, reseaestanple,
on ambulatory care education for residents, has focused on teacldogveffess through the
evaluation of students’ ratings (Zayas, James, Shipengrover, SchWatiorne, & Graham,
1999). It is the same with research on evaluation of EBM programesidency programs. This
type of evaluation is inadequate to assess the processes atdajuatktruction in ambulatory
or other clinical settings. Such research may have overlookadhfimetance of the context of
learning and the influence of the practice environment, orgamizadnd resources on student
learning since many factors may impact learning in such sbvenvironments (Zayas, et al.,
1999). In examining ambulatory care education, Zayas et al. (1999chthat the quality of
education should be defined by components of an optimal learning environpositive
educational program outcomes, high participant-satisfaction levelsgha lowest possible cost.
The learning environment, the context for ambulatory education, incliid#stlze surrounding
conditions and influences that affect student and resident learning.

When evaluating the learning environment, factors such as the educatitineg of the
site, physical aspects of the site, teacher and learner tréstcs, and resources available for
learning should be considered (Bowen, et al., 1997). It is esseatiainderstand how
organizational environments support or hinder graduate medical educatiorgrsuipol and
patient care (Irby & Hekelman, 1997), and how to develop and continogdhpve the systems

and organizations in which clinical educators function (Roth, Schenk, & Bogdewic, 2001).
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In response to the call for addressing the teaching workplaatedeto educational
outcomes for residents, Probst, Baxley, Schell, Cleghorn, and Bog{&988) conducted a
study investigating the organizational environments of family medicasédents in South
Carolina and the relationships between environmental characteadsticperceptions of teaching
guality. Faculty were invited to participate in focus groups asdarded to an organizational
environment questionnaire for the purpose of assessing facultyopmesit needs at all seven
family practice residency programs in the state in 1995lizR&a the limitations of only
surveying faculty for faculty needs development, the survey aldaded convenience samples
of residents and of nursing and administrative support staff. Theeneésicompleted the same
guestionnaire because they were considered as the primary assfomi@culty teaching. The
nursing administrative support staffs were recruited becausestad ffae teaching environment,
they contributed to the teaching environment and observed faculty teaching.

The questionnaire in the study by Probst et al. (1998) examined sewmensdins of
variables relevant to organizational environment: teaching qualityy gatisfaction,
organizational climate, autonomy, commitment to the organization, jatedestress, and goal
attainment. Several items comprised each variable, measespgnses on a five-point Likert
scale. The item scores were totaled to create summalgssior each variable. For all scales
except that measuring stress, a higher value indicated a tegkéof the variable; thus, it was
more desirable. The only reliability test for the questionnaas thhe employment of Cronbach’s
alpha for items in each individual variable. Multiple regression aisalyas used to predict the
influences of all of the organizational environment variables on twovkeables of teaching

guality and job satisfaction.
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The findings of the study indicated that organizational environmenteimfed teaching
qguality and job satisfaction across all organizational membersef®ns varied significantly
with the respondents’ positions, with faculty and residents reportingra positive environment
than the nursing and administrative staffs. Perceptions of teaghatity were influenced by the
degree to which the faculty was satisfied with their work envirenm&here the faculty was
highly satisfied, the residents rated their teachers signitiiy higher and the staffs perceived
better teaching on the teaching-quality scale. The residewtsstaff who reported to have
attained their own goals were more likely to report high teaaiiradjty. The results of the study
suggested strong implications for faculty development programdgaiioreto graduate medical
education. To improve the quality of the education provided for resideatdtyfaevelopment
programs which traditionally focus on improving faculty’s knowledge, skilehaviors, should
teach faculty how to assess and improve the organizational environvherg teaching and
learning take place (Probst, et al., 1998).

Another study on physician and staff perceptions of the learningoenvent further
confirmed the influence of environmental variables on perceptions oitygoélteaching by
physicians, residents, and nursing staff. Building on the organizagonaonment study by
Probst et al. (1998), Roth and her colleagues (2006) explored thena&lo€é organizational and
learning environment characteristics on perceptions of teachingyqgaall family medicine
residents’ learning. For the purpose of their study, they useldsPet al.’'s survey scale--
Organizational Environmental Assessment (OEA) in conjunction withhansicale—Learning
Environment Assessment (LEA) developed at Wayne State UniveDstyoit, Michigan. By

doing so, Roth and colleagues’ study went beyond duplicating the studrdbst et al.
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concerned with organizational and learning environment associategevceptions of teaching
quality.

The LEA used in Roth et al.’s research encompassed 49 items-poiat L.ikert scale
that measured participants’ perceptions of several variablatedeto learning and teaching
environment. The variables include physical characteristicgpargbnnel arrangements within
each clinic site, structure of learning opportunities within th@ahoutines, teaching behaviors
of faculty, roles of nursing and administrative staff, and learoirggnization characteristics
recommended for creating quality clinical teaching environments in ambuddituos.

The researchers took a step further in their research byregplthe impact of
organizational and learning environment measures on residents’ leavatogmes. They
measured residents’ scores mean change in their performandinev¢®' and 2° year) on the
American Board of Family Medicine In-training ExaminationE)T They also compared the
OEA and LEA scale summary means for the combined emplayesg of faculty, residents,
and staff at two selected sites during the time of the study.

The results indicated different views from three employee pgroon most of the
subscales on the OEA and LEA measurements. The summary meassthe three groups on
two measurements for Site A was consistently greater thanBSiResidents at Site A had a
greater mean change in ITE scores than residents at Sitbdgh the difference did not reach
statistical significance. It may be due to the two factargmall and unequal number of residents
at each site; a lower response rate (62%) among residents ednmmytr the rates of 80% for
staff and 94 % for faculty. Contrasting with the finding in ¢iedy by Probst et al. (1998) that

residents and staff's perceptions of teaching quality wéagerkto faculty’s job satisfaction, the
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study by Roth et al. (2006) revealed that faculty, resident, aiffisstvaluation of teaching
quality was influenced by their level of satisfaction with their own jobs.

The study by Roth et al. (2006) demonstrated the usefulness OEHRAeand LEA scale
measurements in exploring clinical staff and residents’ petisps of employment and learning
environments and in identifying areas of focus for improvement ohiteg@uality in clinical
settings. It sets the stage for future investigation of the &dnehclimate in ambulatory clinics
with the perspectives from a full range of personnel who patential to contribute to learning.
In addition, it points to implications for research on interventionsgdesi to improve clinical
structures and processes to achieve quality patient care and optimattriesideng outcomes.

Studies by Probst et al. (1998) and Roth el al. (2001) demonstrateelatienship of
learning and organizational environments with teaching qualityesidents’ learning outcomes
(Probst, et al., 1998; Roth, et al., 2006) and underscore the value of maalyaracteristics of
the organizational climate that influences trainees and emglopeeceptions and behaviors.
The results of the studies also helped identify important coateats for the EBM Environment
Scale.

It should be pointed out that the two studies have more focus on inviestigé the
predictive functions of environment instruments rather than on the profcesale development
and validation. It is necessary to review studies of scale @aweint that would justify for the
methodological choice for this study centered on the development addtioal of the EBM
Environment Scale to measure the environment surrounding residents’ |EBNing and

practice.
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Instruments for Measuring Environments for Medical Education

Educational environments contribute to learning experiences of tead® Mulrooney
pointed out, “the educational environment is an important contributor to thiéycpfaedical
training” (2005, p. 341). To optimize learning and maximize the educatpmtahtial of each
environment, it is vital to identify the many factors that comprise the envirmsme

To measure the learning environment as perceived by medical stuBeldli and Price
(2000) developed a survey instrument with three dimensions, including dbketdearner
relationship, the physician-patient relationship, and self-efficadly.question items in the
instrument were drawn from questionnaire materials regardingldhming environment
developed by nationally recognized medical educators. The eaflyad the instrument was
reviewed and comments were suggested by a group of medical@dumdaseveral institutions.
The survey was administered to a large sample of 619 metlidainss in four classes annually
for 3 successive years.

Responses from students of each year were gathered and dnédyzéest-retest
reliability. An exploratory factor analysis (principal compongrasd a Cronbach’s reliability
analysis were performed for the validity and reliability of thetrument across students in
different years in medical school. The factor analysis andorijaestimates indicated that the
measurement models for the three dimensions were valid anbleefiaross all groups of
students in different years in medical school and for students reegaiadihe survey once or
multiple times. The results of the study revealed that the rseares on each dimension
decreased as the students progressed through medical school. THgsfladito more attention

being paid to the learning environment for the students through tiectasihg of some of the
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teaching programs as well as the design and implementatiocufyfaevelopment programs
with an emphasis on improving medical educators’ teaching skills.

A study by Mulrooney’s (2005) focused on measuring the practice vaehtiraining
environment in Ireland. An instrument was developed and validated in tiagessThe first
stage involved a focus group of trainees rank-ordering and discussmng relevant to the
practice-based learning environment; in the second stage, a ngnouglof vocational training
graduates ranked the importance of each item in relation to theommént on a five-point
Likert scale from highly important to irrelevant; and during ltis¢ stage, the inventory of items
were administered to 56 practice-based trainees who rankedteachsing a five-point Likert
scale from strongly disagree to strongly agree.

The three stages of scale development established content vadditye instrument;
however, there was not any evidence of internal consistencybiliglisanalyzed for the
instrument. Although the responses by trainees in the third stageatedlitheir level of
satisfaction with their educational environment in practice, thedaceliability would deem the
instrument less stable, dependable and predictable if it were tos@teasure a training
environment of a similar nature. Thus, the results of the study wwtlddonvincingly carry
much weight when used for improving the educational improvement for the trainees.

Roff, McAleer, and Skinner (2005) conducted a development and validationfetualy
instrument (PHEEM) which measured the postgraduate clinical tepédsrning environment
for hospital-based junior doctors at the University of Dundee in S$cbtl&he study was
conducted in two phases with the utilization of grounded theory and elphiDechnique. In
Phase 1, a group of stakeholders of postgraduate educational admisisaadoradvisors

reviewed an initial list of 180 items based on a literatureerewaf articles from the biomedical

www.manaraa.com



32

database MEDLINE, mission statements of their institution, alomig tlve participants’ own
observations of critical incidents in postgraduate training. Aépetitive items were eliminated
and some items were consolidated, the initial list was reducdd@oitems that were then
critiqued by a second group of reviewers from several educationalainiite same institution.
Two groups of expert review served the purpose of establishing cordedity for the
instrument.

After the two panel reviews, the reduced list of 130 items aenenistered to a selected
group of junior doctors (n=109) who were asked to rate the importance of each item aad scor
0-4 for a good learning environment for junior doctors. The analysieesgonses to the
instrument led to the second version of the instrument with the top ranked 90 items.

Phase 2 of the study was conducted with a focus group of 10 pealatriiom outside
the university. They reviewed the 90 items and rated the most meigsas in their perception
of a good clinical teaching and learning environment for hospitadbmseor doctors. Items
which three or four members voted as less relevant were eledifiedm the inventory. The
whole process of instrument development and validation ended with a nagrongl of three
researchers dividing the final version of the 40-item instrumeattimee sub-scales, including
perceptions of role autonomy, perceptions of teaching, and perceptions of social support.

Face validity for the PHEEM was achieved by means of thesfgooup technique in the
second phase of the study (Roff, et al., 2005). According to Nunnally (1f8¢8)validity only
concerns judgments about an instrument after it is constructechs&nment has face validity
when its potential users like the types of items or the instrutfaits like” it measures what it
is intended to measure. Nunnally pointed out that face validigrifdm complete to meet the

standard for content validity. “When an instrument is used to perfoprediction function,
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validity depends entirely on how well the instrument correlatés what it is intended to predict
(a criterion), and consequently face validity is irrelevaitrgnally, 1978, p. 111). Roff et al.
(2005) intended to use the PHEEM as a useful quality assessmetu stotly hospital-based
clinical teaching and learning environment for junior doctors. HowekerPHEEM with only

face validity has limited use as an instrument for predictiorctions. In spite of that, the
developed and validated instrument (PHEEM) added to the conceptualaatidgbiknowledge

of contextual analysis of the clinical teaching and learningrenwient for junior doctors in
hospital-based training settings.

The influences of the environment climate on medical education hassaecsome
attention in the medical educational research. However, a compreheasiew of literature
reveals little research on the assessment of environment oktcasseciated with EBM learning
and practice by medical residents. As Rudestam and Newton réneadarch that concentrates
on instrument development is a valuable enterprise and often makesr gaadtibutions than
research that attempts to relate existing measures too#aehin some new and yet untried
fashion” (2001, p. 98). Instruments to measure the EBM environment are stenéexkor that
reason, the central focus of the study was to develop and validate a newemeaswicale to fill
the void in medical educational research.

Orientation of Human Performance Technology

Graduate medical education is outcome- and performance-based. Rdsaentisrough
formal or on-the job training, and their performance in providing patare is impacted by
many factors in their learning-work environment. Transfer ohlegris affected by the transfer
context of the organizational environment. Performance analysisdgurpose of performance

improvement in their workplace and patient care setting is predigat the environmental
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analysis. Van Tiem, Moseley and Dessinger’'s (2004) statehtbatnvironmental analysis as a
component of performance analysis is a crucial step for anfprpwmce improvement
undertaking which would lead to the design and implementation of atgrvéention
(instructional or non-instructional) to close the gaps or needs igentiirough performance
analysis. Thomas Gilbert’s Behavior Engineering Model thatoleas applied in analyzing and
improving human performance outlines six basic factors that influenogan performance
improvement. These factors are grouped under two categories: ensmm@hnsupports and
person’s repertory of behavior (e.g., knowledge, skills, capauity,motives). The category of
environment support factors features three aspects with diffeoempanents (Gilbert, 1996)
(Table 2):

Table 2

Category of Environment Support Factors
Data
¢ Relevant and frequent feedback about the adequacy of performance
e Descriptions of what is expected of performance
e Clear and relevant guides to adequate performance
Instruments
e Tools and materials
e Resources to support work
Motivation
e Monetary and non-monetary incentives made available
e Career-development opportunities
Note: Adapted from “Human Competence: Engineering Worthy Performapde” Gilbert,
1996, Washington, D.C.: The International Society for Performance Improvement

These aspects can serve as checking points or a framewgr&rformance analysis in
business, educational arena, and health care organizations. Performahees arequires
environmental analysis that is one of the key components in thermpearice improvement
process. Environmental analysis is to associate employees’ bahaitiorelated environmental

factors, such as organizational culture, values, and goals (Van Meseley, & Dessinger,
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2004). Its attention is on elements of organizational environment, work enenbnwork, and

worker. In the analysis of the work environment, performancerawgment practitioners
examine the internal performance support in terms of resournds t@ols, feedback,
consequences. As far as work is concerned, three elements, workflogedyres, and
responsibilities, are considered as influential factors for a evarkperformance. According to
Rummler and Brache (1995), performance variables exist atldwels: organization, process,
and job, and they exert a cumulative and collective impact on owereder performance. Thus,
it is important to analyze and manage the interrelationships between deypsidme processes.

Peoples’ ability and motivation are critical components of human peafore.
Situational factors can impact performance (Peterson & Arnn, 20@8)ms of people’s ability
and motivation to perform and complete a specific task. Examplekesé tfactors include
required services and support from others, task preparation and traimagavailability, and
work environment (Peter & O'Connor, 1980). The factors play a key ronhancing or
hindering human performance and are outside the control of the individaaip{@ll &
Pritchard, 1976).

Performance improvement, when applying to instruction or on-the-johingaihelps
trainers see beyond what training can do to bring about optimal parice outcome in
employees. Harless (1975) challenged trainers to identifyalactauses for a performance
problem by using the front-end analysis approach. The performancevenpent solution is
predicted by the analysis of causes-- behavioral causes dchygeeople) and non-behavioral
causes (not caused by people). For example, if a process adhshas resulted in ineffective
instruction, the root cause for “effectiveness” must be identdisdl subsequently removed by

changing the process through a corrective action (Dick, 1993).94a8i1975) contended that
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multiple remedies rather than one-shot solution of training be ceoedide overcome the
identified deficit in performance. It is not hard to see that enviemtrfactors are implied when
Harless discussed the analysis of the non-behavioral causes.

In implementing a solution, Mager (1975) provided the concept of olgscts a
consistent framework for describing desired performance outcorbgsctiVe statements should
describe what desired performance outcomes the learner liens expected to achieve,
conditions under which the performance is expected to occur, andocritérine quality or level
of performance that will be considered acceptable. Mager's emnspbfasbjectives made clear
the importance of circumstances required for desired performance outcomes.

To help learners become capable of excellent performance tivdfanstruction is
performance-based. Brethower and Smalley (1998) advocated threeshgsscin linking
training directly to business results: guided observation, in wk&inérs experience examples
or demonstrations through joblike materials and procedures; guideticeran which learners
practice specific processes that help them accomplish speesfidts; and demonstration of
mastery, in which learners transfer their acquired skillgiéyonstrating their competency in
performing tasks, thereby generating the desired products or services.€Ehstéms are suitable
for learning and teaching EBM and are in line with the valuproblem-based learning, role
modeling, feedback, and competency development in medical residemtsh{eand practicing
EBM.

It is clear that the model, concepts, or approaches from theofi¢gldman performance
technology can provide insight on environmental analysis for performamm®vement and,
thus, were drawn upon in generating scale items within the leawneext, instructional context,

and transfer context in the study.
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Theoretical and Conceptual Framework for the Study

General System Theory.In discussing and expounding theoretical bases of instruction
design, Richey (1986) expressed her support for the use of “gesystamn theory” as an
approach to viewing the environment, which is made of many componertss, gl@aments, and
processes. Each component is interrelated and connected with otfars ta complete whole.
A system was also defined as “a set of objects togethbrrelationships between the objects
and between their attributes” (Hall and Fagen as cited in Rid886, p. 35). Senge (1990)
defined a system as groups of interdependent components, people, and proitesseommon
purpose, which interact to produce a product or service. To Richey (1&28G)pen system
stabilizes and reorganizes itself through the use of feedback-miation about the products of
the system that is collected from the environment of the sy#tpparently, there is an emphasis
on the connection between the environment and the system product. Ggsteraltheory as an
approach can be applied to a wide range of disciplines includingatistral design (Richey,
1986).

The systems approach which is characterized by concurrent catisidesf the many
aspects of a situation can affect the learning process (Ric#95). When applied in
instructional design, the approach addresses the importance of compartenn its analysis
process. The process includes two distinct phases, one for identfymgonent parts of the
system, and another for determining the relationship among thoseapdrtsetween the parts
and the whole system (Silvern as cited in Richey, 1992). The i@ehpéirts encompass persons,
objects, processes, external constraints, and resource available (Richey, 1986).

From the perspective of the systems approach, “learningotisan isolated event”

(Jonassen, 1999) and it does not occur in a vacuum. The situation, consxtironment, in
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which learning and transfer occur, is “an influential and inevitgdde of every learning
experience” (Tessmer & Richey, 1997, p. 88). Environment is direethted to learning
(Streibel as cited in Richey, 1992). It influences every asgdbe learning experience, and is a
collection of factors that can facilitate or inhibit instructiamd dearning (Morrison, Ross, &
Kemp, 2006).

In graduate medical education, right conditions need to be present witi@sidency
training setting to maintain a learning oriented culture (Hoff, et al., 2008prDor et al. (1984)
found that constraints in a working environment interacted with perfarenand with a measure
of personal competence and other personal affective responses sddsaisfaction and
frustration at work. Trainees’ perceptions of the work environmentcameidered as one of
several conditions necessary for high motivation to learn and trapsfeeptions of constraints
inhibit adoption of knowledge, skills, and behavior to job tasks (Noe, 1986). Wiihisystems
approach, systemic training design needs to reflect adult lsaowen backgrounds and their
perspectives of the environment in which the training occurs (Rid&l®) and in which trained
skills are transferred to the job. Clearly, the system approasddlmn the general system theory
is applicable to design, implementation, and evaluation of EBM trapriograms. To achieve
effective learning and learning transfer, it is vital to lgm@ and measure conditions
(environments) as part of the whole learning system in EBMranoglesign, development, and
evaluation.

Contextual Analysis Model. Tessmer (1990) argued that environmental analysis should
be applied to instructional design as a specific stage in thalbdeisign process since the
factors and characteristics of the environment constrain and deteofjectives, instructional

strategies, delivery media, and evaluation methods. The contextlhydismaodel that Tessmer
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and Richey (1997) proposed reflects the application of the genstahsyheory in contextual
analysis—an essential step for effective instructional desige. model provides a detailed
structure for conducting contextual analysis for the purpose of contextibastructional
design. For that reason, the model was used as a conceptual dr&nfew establishing
boundaries and dimensions of the EBM Environment Scale specifiekdbgd to learner factors,
immediate environment factors, and organizational environment faetodsfferent contextual
levels.
Summary

A comprehensive review of literature on EBM research and meedtatation reveals
little attention to any possible effects of contextual or enviemal factors on EBM learning
and practice by medical residents. This study was built on thmiggethat these factors at
different levels play a critical role in affecting succes&iplementation of any EBM training
targeted to residents. The EBM Environment Scale to analyze therenent surrounding
residents’ EBM learning and practice was developed and valittatmagh several phases of the

study which are explained in Chapter 3.
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CHAPTER 3

METHODOLOGY
The purpose of the study was to develop and validate an instrument Bikle
Environment Scale, to measure medical residents’ perceptions eftirenment in which they
learn and practice EBM. A self-administered EBM Environment Sumwes used to investigate
the following research questions regarding the scale development and validation:
1. What are the psychometric properties of the newly developed EBWrdament
Scale?
2. Are there any differences among residents grouped by genddelianee to scores
on the EBM Environment Scale?
3. Are there any differences among residents grouped by countmyedical school
attended in reference to scores on the EBM Environment Scale?
4. Are there any differences among residents grouped by levekmfency training in
reference to scores on the EBM Environment Scale?
5. Are there any differences among residents across resigeogsams in reference to
scores on the EBM Environment Scale?
6. Are there any differences among residents grouped by leveloof§BM training in
medical school in reference to scores on the EBM Environment Scale?
7. Are there any differences among residents grouped by leveiafEBM training
during residency in reference to scores on the EBM Environment Scale?
8. How well does level of residency training predict scores on Bl Environment

Scale?
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9. How well does level of prior EBM training in medical School predmores on the

EBM Environment Scale?

10.How well does level of prior EBM training during residency predmres on the

EBM Environment Scale?

Participants

The population for the study was medical residents who received a medics tegn a
medical college or school that is accredited by the Americaodation of Medical Colleges.
They were pursuing their graduate medical education in resideaining programs accredited
by the Accreditation Council of Graduate Medical Education in the UnitedsSfat®nvenience
sample was recruited from the target population to collecttdatalidate the EBM Environment
Scale. Participants were 262 residents recruited from sideresy programs in primary care
specialties at six training sites (four programs in intenmadlicine, one in family medicine, and
one in pediatrics). For the purpose of data analysis, the programsameed as Programs A-F.
These training sites consisted of a variety of settingsidino) academic medical centers and
community-based hospitals. The study was conducted with approval of #ymeWState
University Human Investigation Committee. Permission to conductirtiiestigation was
obtained from each institution prior to administration of the EBM Emwvirent Survey to
residents from the six residency programs.

According to Munro (2001), a sample size of 100-200 subjects is reasdmatduse
Cronbach’s Alpha coefficients for item analysis and factor amalfpr construct validity are
based on correlations. Correlations have standard errors thatedawv trustworthy the results

are. The larger the sample size is, the better, becaudartjee sample size cuts down on
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statistical error (Kline, 2000). Therefore, the sample sizesaflents recruited for this study was
adequate for the preliminary validation of the EBM Environment Scale.

Participation of the study was voluntary. Respondents were assaitettheir responses
were completely anonymous and there was no personal identificatowmation included with
any returned responses.

There was no compensation for participation in the study. But a mpmetantive was
created in an attempt to increase the response rate. Zusman and fButdb that using the
monetary incentive improved the overall return rate and the promptnestiofs (Zusman &
Duby, 1987). When creating the survey, an item was added to the eth@ clrvey for
respondents to provide their name and e-mail address if they would iéwder a drawing for a
$100 qift card. They were assured that their name and email woule rattached to any data
used to validate the scale.

Scale Development

Tessmer and Richey (1997) suggest several contextual analysishtaipotan be utilized
to gather information on contextual influences. The tools include suofeymtext members or
stakeholders, interviews, observations of instructors and learners in the cantedépictions of
the context for interviews. Tessmer and Harris (1992) commentdghastionnaires may be the
best used for environmental information that is not observational nor subjecmediate
sensory impression” (p. 148). Among the three main techniques useddcat cata, survey
research, direct measurement, and observation, Rea and Parker (208%pheaed the sample
survey as an appropriate method to collect data when one seeks parsbrsdif-reported
information which is not available elsewhere. The sample survey has some aglvanvegother

techniques. “It offers a snapshot of the population....When implemented prapertiers an
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opportunity to reveal the characteristics of institutions and comraarby studying individuals
and other communities that represent these entities in a rblainbiased and scientifically
rigorous manner” (Rea & Parker, 2005, p. 7).

For the purpose of the study, the method selected for data collea®rthe sample
survey. It was a perceptual measure used to gather information aytatppnts’ reactions,
attitudes, perceptions, or “personal reality” (Guerra-Lopez, 2007, 2008)theof EBM
environment. Fraser and Walberg (1991) outlined some strengths oftpatecapasures used to
study classroom environment. First, perceptual measures aresomremical than observation
techniques. It is even more so in a health care setting whedical residents rotate among
different inpatient and outpatient settings. Second, perceptual measerbased on learners’
experiences over many lessons. In case of graduate medicati@iuearkshops, lectures,
rounds, morning reports, clinical rotations, and other educational egentprise their learning
experiences. Third, perceptual measures involve the pooled judgmernitdeairrgers. By the
same token, perceptual measures are applicable to studying erestsnim which medical
residents learn and apply their learned skills in health care settings.

In the study, a survey questionnaire was created to survey mnesbgdents’ opinions
and perceptions about environmental issues related to their EBNingaand practice. It
included two parts. Part | contained a set of scale items.llPeohtained a list of selected
questions for demographic information on the year in residency pro@eaei of residency
training), specialty, gender, country in which they graduated fronedical school, residency
program, previous exposure to or training in EBM. When identifying impblearner factors or
variables in instructional design, it is important to consigarner profile and experiential

background (Tessmer & Richey, 1997). These demographic questions not only provided
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information on learner profile and experiential background but also datalfdating the EBM
Environment Scale. To keep it consistent, the term of internatiosidlerdgs is used to refer to
those research participants or respondents who reported to atterdical mehool from other
countries rather than the United Stated.

As a perceptual measure of the EBM Environment, the scalenteaxled to evaluate
certain aspects of the EBM environment as applicable to medaidents’ learning and practice
of EBM in health care settings. Scale items were grouped saflecales to tap those aspects or
factors of the EBM environment. These factors were relatecatode immediate environment,
and organizational environment at the levels of orienting context, itistrat context, and
transfer context (Tessmer & Richey, 1997). Scale items wenergted based on multiple
sources: models of systemic training design and human perfornmapa/ement, a review of
literature on EBM learning and practice, studies on medical adocanvironments, and
feedback from experts and representatives of the target population.

The Likert-type scale was chosen for the scale. As a veryoontype of attitude scale,
it typically asks for the extent of agreement with anwatetitem (DeVellis, 2003; Gall, Borg, &
Gall, 1996). It is widely used in instruments measuring opinions, be#iafl attitudes (DeVellis,
2003) due to the power and simplicity of the format. The scaling prozeduitexible and
economical. A major advantage of the scale is its ability tarobtaummated or total value -- an
index of attitudes toward the major issue, as a whole (Alreck & Settle, 2004).

Each item in the scale was presented as a declarativenstdfefollowed by response
options that were expressed in terms of the following categatiesgly agree, agree, unsure,
disagree, and strongly disagree (Anastasi, 1982; DeVellis, 2003). To scoral¢hehecresponse

options were credited 5, 4, 3, 2, or 1 from the most favorahbiengly agregto the unfavorable
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end 6trongly disagree The sum of item credits represents an individual’s total smooeerall
score (Anastasi, 1982; Netemeyer, Bearden, & Sharma, 2003). Lowosctire scale represents
unfavorable perceptions and high score represents favorable perceptiblesEBM learning
environment.

The quality of a measurement can be affected by a vasfetgsponse biases such as
acquiescence bias that may diminish the reliability and validitthe measurement. The
acquiescence bias can occur when an individual respondent agreesatathests without
regard for the meaning of those statements keyed in the sagctiadir(all positive) (Furr &
Bacharach, 2008). To minimize the existence of the acquiescencehigidsBM Environment
Scale was developed as a balanced scale that included samsethiat were negatively worded.
Therefore, a number of negatively worded items were insertedh@atscale of the first version
and they were scored reversely in later data analysis for the shdétioa.

Procedures

The scale development and validation were conducted based on secelepuaient
procedures recommended in the scale development literature (3e¥2803; Netemeyer, et al.,
2003; Spector, 1992) as well as in environment research in medicatiedu Following the
content area identified and defined for scale development, itenesgeeerated from multiple
sources as reviewed in Chapter 2. Figure 1 summarizes sevesabk phadertaken in the scale
development process. These phases were also viewed as diffegmnbistmini-studies in the

research on scale development.
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Figure 1

Phases of Scale Development

Phase 1: ltem Generation (creating 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, s&lect
item, focusing on content validity)

l

Phase 3Evaluation of items by a focus group of chief residents
(evaluating item clarity and appropriateness, focusing on face validity)

\4

Phase 4Pilot testing othe EBM Environment Scale (collecting
preliminary data to establish reliability and validity)

Phase 1.The scale was designed as a summated rating scale to atteya@vironment
perceived by medical residents with respect to their E&Mning and practice. The first step of
scale development was to establish content validity of the smalessential step that is to
determine the content representativeness or content relevanenefiit an instrument. The
assessment of content validity begins in the earliest develoghant instrument through the
two-stage process: developmental stage and judgment-quantificaton, (1986). At the
developmental stage, items were generated following the defirofithe domain content which
guided the scale development. The judgment-quantification stageomdscted through expert
review and focus group evaluation in phase 2. For the purpose of estaltshiagt validity, a
large inventory of items was created based on instructional dasigrhuman performance
models, a review of literature on environment studies, and resedatbdrto EBM teaching and

practice. Potential items were selected for eventual inclusion in tlee sca
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At this stage of the scale development process, DeVellis (2003 stedgedundancy in
the item pool development. An attempt was made to include more titemghere were in the
final scale. Redundancy will capture the phenomenon of interestferedif ways. “By using
multiple and seemingly redundant items, the content that is comntbe ttems will summate
across items while their irrelevant idiosyncrasies will ehrmut” (DeVellis, 2003, p. 65). The
large pool of items was generated to tap the content domaindrédat®ntextual factors in the
EBM environment. These factors included learner factors, immeeimateonment factors, and
organizational factors, at multiple levels.

Phase 2 The expert review process served as the judgment-quantificage sif
content validity.For Phase 2, a panel of content experts was assembled to Hexigwial item
inventory. The experts were selected based on severalaiiteluding: 1) having knowledge
and expertise in EBM; 2) serving as tutors who taught EBM antkenational Evidence-Based
Clinical Practice Workshop held at McMaster University, HamiltCanada, May 31-June 5,
2009; 3) being physicians or clinical faculty who were involvedradgate medical education;
and 4) having experience in teaching EBM to medical residents.

A range of three to ten content experts was recommended litetta¢ure for content
expert review needed in the content validation (Grant & Davis, 199A, [4886; Rubio, Berg-
Weger, Tebb, Lee, & Rauch, 2003). “A minimum of five experts would provide aisuffievel
of control for chance agreement” (Lynn, 1986, p. 383).

According to Davis (1992), instruments that evolve from a spedifeoretical or
conceptual framework should be reviewed by experts who are knowledgdmhiethe study
concepts, theory, or problem that governs the topic content of tinenmest. Such reviews can

serve the purpose of assessing the content validity of the insiruthat is, whether the
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instrument possesses sufficient number and types of items teasptbe desired domain of
content (Nunnally, 1978). Therefore, one of the experts who developed tlegtoahtanalysis
model was approached and invited to serve on the expert panel.

For the expert review process, a total of 11 experts were dntotgarticipate in the
review process for content validation of the potential items. The expertcomseted in person
or e-mail. Those who agreed to serve on the panel were sent atcaitgation package with
items recommended for expert reviewers (Davis, 1992; Guerra,.ZDd3e items included a
recruitment letter for expert reviewers, an inventory of #eworking conceptual definitions of
dimensions included in the inventory, a list of questions for expertlgspfand detail
instructions on how to participate in the review process for the inventory (Appendix C).

The experts were instructed to review the inventory of iteutis their perceptions of
what environmental factors were the most conducive to succesdflillégBning and practice in
a residency-training site. In the review process, experts ashted to read and judge how
relevant individual items were to the content domain based on a 4gualg from highly
relevant to not relevant. Experts were also asked to indicatevéledf clarity for each item, on
a four-point scale (1=not clear, 2=needs major revisions to be 8lea@eds minor revisions to
be clear, 4= clear), adopted from instructions for rating itenasnreasure (Rubio, et al., 2003).
They were encouraged to provide comments for each item, to reconme@sdhat should be
modified or dropped, and to suggest item content that had perhaps been odersokart of
the process, they were also asked to suggest revisions for thiamare not consistent with
conceptual definitions of dimensions (Lynn, 1986).

Each item on the inventory was reviewed and evaluated accordirige toriteria of

relevancy of items and clarity of items. In analyzingulssof the expert review for content
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validity, a quantitative analytical method, index of content valid@¥Ij, was applied to
guantify the item evaluation process (Davis, 1992; Lynn, 1986; Meurer, Rubimt& &
Burroughs, 2002). CVI with a value ranging from O to 1, was derfvem the rating of the
content relevance of the items on an instrument using a 4-point lordiimg scale, where 1
connotes an irrelevant item and 4 a highly relevant item. TalesdcCVI for each item, the
number of experts who rated the item as either 3 or 4 was countedivéahetd by the total
number of the experts (Rubio, et al., 2003). Davis (1992) recommends ef @Vleast .80 for
new measures. Thus, a decision rule was adopted to retain thosevittnCVI1>.80. Revision
and item selection were finally made based on CVIs of items along wilitagjue information--
comments, suggestions, and recommendations from the experts. The plh@sexpett review
resulted in a tentative version of the scale that was evalugtaddzus group of chief residents
(Appendix F).

Phase 3 Following the expert review, the scale was evaluated logwasfgroup of chief
residents representing potential subjects from the target popufatiomhich the scale was
intended. The chief residents were recruited from residencyrgrs in three primary care
specialties (family medicine, internal medicine, and pediatrafgliated with a university
medical center and from the chief resident group participatindpe International Evidence-
Based Clinical Practice Workshop at McMaster Universityniitan, Canada) during the period
of May 31 to June 5, 2009. The residents were approached by e-maivded to evaluate the
scale online.

Those who agreed to participate in the evaluation were sent an e-maijenestbaa link
to the tentative scale online with instructions on the evaluation @o€thsy were asked to rate

each item on a scale of 3 (very important) to O (not important)t @& off, 2004), rating the
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items according to how important they felt each item wasaaticrg an environment conducive
to residents’ EBM learning and practice. In addition, the residentsalsreasked to provide any
comment on item clarity and appropriateness and to offer any "iaygdor each item. The
same decision rule using CVI for the expert review was adopiedtdm exclusion and
inclusion. At this stage, the residents were not expected to rate their EBM ereditonm

The instrument is just one element in a validation study. @ileerents in the validation
procedure need to be examined and specified as well, includingattteng of the items, the
rules for scoring, the instructions given to the person responding tmdtrament, the time
limits, and the like, should be specified (Cronbach, 1971). Thus, in phase @althevas refined
and further trimmed to a more manageable set based on fkediikrted from the group of
residents. The estimated time needed to complete the scalefratgging, and instructions for
the scale administration were determined prior to piloting eélessed scale—the first version of
the EBM Environment Scale (Appendix G).

Phase 4.A pilot study was conducted with the EBM Environment Survey to dollec
preliminary data to validate the scale. The results of datlysis provided initial evidence for
reliability and validity of the scale. The results also infalndecisions on revising certain items
and eliminating poor-quality items from the scale.

Data Collection

Residents were recruited according to each institution’s resiggogram guidelines for
resident communications (Robert, 2006). Two survey modes (online and wapeiprovided to
tailor the self-administered survey procedure to the spedifiatedn and resource constraints at
each training site (Dillman, 2000). Three recruitment strategies wexe tar data collection:

Programs A-C. The researcher distributed the paper survey to residents face to

www.manaraa.com



51

face during one of their educational events at their trainieg.slthe researcher provided a brief
introduction about the study and invited residents to participate irnutlg. §hose who agreed
to participate in the study were given a copy of the reseafaehmation sheet (Appendix D) and
the EBM Environment survey. The researcher collected the complete survéagsspot.

Program D. A packet of paper surveys and research information sheets was mailed to the
program director who designated a chief resident to distributsuhweys to residents in the
program on behalf of the researcher during one of their educatiogr@isevhe chief resident
signed the form “Signature Sheet for Administration of the EBNvironment Survey’
(Appendix E). A stamped and self-addressed envelope was providduefohief resident to
mail back to the researcher all complete surveys collected althdglank surveys. Given the
fact that half of the residents in the program were on another dilmihg the first survey
administration, a second packet of replacement surveys and resefamtnation sheets was
mailed to the program director. The same procedure was followadininistering the survey to
the residents who were on a different shift.

Programs E-F. The online survey mode was used. A generic e-mail message teempla
was provided to the directors of the two programs who forwarded tesage to their residents.
The message included a link to the online survey along with thecbsatormation sheet as an
attachment. Two e-mail reminders within a two-week intervalewgovided for the program
directors to forward to the residents two weeks after thialinecruitment e-mail message. The
directors were asked to distribute the e-mail message ttengsiin their respective residency
program.

SPSS (Statistical Package for the Social Sciences PefSomguter Version, v.17) was

used for data analysis. Data collected from the online survere wlownloaded to the
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researcher’s personal computer with built-in security pratedpassword protected). They were
imported to a data file in SPSS. Data from the paper surveysewtreed to the same data file in
SPSS.

Data Analysis

A combination of qualitative and quantitative techniques was employeathta analysis
to establish reliability and validity of the EBM Environment I8c®escriptive statistics such as
mean, median and standard deviation were used to analyze nominal antldatinzollected
from the EBM Environment Survey. Nonparametric tests were usedhtoie the relationships
between participants’ variables as independent variables and soothe EBM Environment
Scale as a dependent variable. Data were analyzed with nonparatagistical analyses since
perception scores were measured on an ordinal scale. Nonparataisiccs such as the Mann-
Whitney U and Kruskal-Willis tests make no assumptions about the hdrst@butions of the
variable being assessed and they are appropriate for nonmdabrdinal data as from a
guestionnaire items with attitudinal scales (Guerra-Lopez, 2007, 2008).

The Mann-Whiteney U test was used with research questionas2tBey dealt with
differences between two independent groups (female vs. male, Wid&nts vs. international
residents). For questions 4-7, dealing with differences amongdhraere independent groups,
the Kruskal-Wallis test was used to compare and evaluate growgredifes on perception
scores.

Although the two nonparametric tests were used to test the groapedies in scores of
the EBM Environment Scale, they did not assess strength and siae@ltions--the degree to
which the independent variables and dependent variable were relatsth{iiigk & Fidell,

2001). Strength of association assesses the proportion of variamogaa en the scale that was
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associated with levels of the independent variables. For researstiogee3-10, dealing with
how well independent variables predicted the perception scorejalb@véinear regression was
used to collect data on independent or predictor variables (e.g.pfeesidency training, level
of prior EBM training in medical school, level of prior EBMitrig during residency) and the
perception scores on the scale as the dependent or criterion variable.

Regression analyses work with continuous or dichotomous variables. However
regression analyses can also be used with categoricableiif they are first converted into a
set of dichotomous variables (Tabachnick & Fidell, 2001). In the studythtiee learner
variables of interest were categorical variables with s¢Vevels. To examine how they might
predict the score on the scale, they were first reconfiguredregression analyses as
dichotomous variables, coded as 0 or 1 only, with the O representingbseaca of a
characteristic and a 1 representing its presence. Each medkyariable with more than two
levels were turned into a series of dummy coded variablesXardtegories of the variable (Rea
& Parker, 2005), i.e., “numbering one fewer than the number of disatetgaries” (Tabachnick
& Fidell, 2001).

A p value of <.05 was used to determine significance in all aeslysr research
questions 2-10.

Let us nowturn to validation issues for the studfalidation of an instrument calls for an
integration of many types of evidence through studies of contenttyatdnstruct validity, and
criterion-related validation (DeVellis, 2003; Netemeyer, let 2003; Nunnally & Bernstein,
1994). Several methods of inquiry were used to establish evidence ofyalidthe scale as

they tend to complement one another in practice (Anastasi, 1982).
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Content validity is the representativeness or sampling adeaqfiatgms in a measuring
instrument. It answers the question as to whether the content metsure is representative of
the content or the universe of content of the property being measured (Kelinger 2000), or
whether a sample of all possible items can measure the part@anstruct of interest (Suen,
1990). Content validity requires the establishment of both item va(itiéyscale items measure
the intended content area) and sampling validity (how well the seahples the total content
area) (Guerra-Lopez, 2008). Content validity for the EBM EnvironrBeate was achieved in
the process of item generation resulted from the literaturewewi Chapter 2, expert review,
focus-group evaluation, and a pilot study of the scale.

Face validity is concerned with the extent to which an instrument “looks likegatsures
what it is intended to measure (Nunnally & Bernstein, 1994); whateepotential users
(nonexperts or administrative personnel) like the types of itemghether the content of the
instrument simply looks relevant to test takers (Furr & Baclhar2@08). It does not refer to
what an instrument actually measures, but to what it appearsasureeon the surface (Anastasi,
1982). The evaluation of the scale by a focus group of chief residemhase 2 served the
purpose of achieving face validity for the scale. Since facdityals not validity in the technical
sense, Anastasi cautioned against using it as a substitute fonidetg objective validity for an
instrument (1982).

Construct validity determines the extent to which an instrumentbaagaid to measure a
trait or a construct (Anastasi, 1982). A construct is defined aarttierlying phenomenon, or
latent/unobservable variable, that an instrument is intended to reeéaWellis, 2003).
Construct validation of the EBM Environment Scale was achieved apsra factor analysis of

item loadings on a factor or construct—a method for organizing instiutears into groups or
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factors (Munro, 2001) or assessing dimensionality of a set ofithmough factor loadings
(correlations of each item with the factor) (Kline, 1994, 2000). Factalysis is most often used
as part of the instrument development process and “an importasticatiool for providing
validity evidence concerning the structure of instruments” (Dixon, 2p01307). DeVellis
(2003) suggests that it be used as part of the scale developmens atatesstage of evaluating
scale item performance. The results of factor analysislsanprovide information for the scale
developer to decide how scale items should be grouped into subscalesi@ndemns should be
dropped from the scale entirely (Munro, 2001). In this study, princgraponent factor analysis
was performed in SPSS to “verify that items empiricaliyfdhe intended subscales” (Spector,
1992, p. 53) and to examine the internal structure of the EBM EnvironBoate. The scale
items were predicted to load on those factors that constituted the EBM environment.

The final source of evidence for validity was criterion-relatalidity. It usually involves
comparing scores on the scale of interest with scores on w#mmbles. It also involves
comparing different identifiable groups of respondents on the stalerest. In describing the
use of criterion-related validity, Spector (1992) remarks:

The typical scale-validation strategy involves testing the scale ofshiarthe context of

a set of hypothesized interrelations of the intended construct with other cts1skhat

is, hypotheses are developed about the causes, effects, and correlates ofrtinet.cons

The scale is used to test these hypotheses. Empirical support for the hypotipéess i

validity of the scale (p. 46).

To further validate the scale, research questions 2-10 were poseganane the
relationships between scores on the EBM Environment Scale an@lskeaener characteristic
variables about medical residents (e.g., levels of resideanyny, residency programs, and

previous EBM training experience). It was hypothesized thatsttade had the ability to

discriminate groups of participants with different learner charagostist
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Issues of validity go hand-in-hand with reliability. The most cwn procedures used to
assess reliability can be grouped into three types: test-reddability, alternative-form
reliability, and internal consistency reliability (Netemeyet, al., 2003). Description and
examination of each type of reliability was beyond the scopbeoftudy. Due to constraints
such as time, cost, and availability of subjects at multipleasdcns, testing the internal
consistency reliability was the main concern for establishiingprkty of the EBM Environment
Scale. Internal consistency as a concept to measure refiabdiguires only a single
administration of an instrument to respondents (Netemeyer, et al.). 26@8nal consistency
reliability refers to the degree of the intercorrelationgterhs with one another or with a total
score on the scale as a whole (American Thoracic Society, 2007 Bacharach, 2008). Two
forms of internal consistency reliability were used to measure rélabilthe scale development
process: split-half reliability and Cronbach’s coefficient alpha.

A split-half reliability coefficient assesses the consisfeimc scores between the two
equivalent halves of an instrument. The set of items that makesiogla scale is divided into
two subsets that are correlated to assess reliability (IDeV2003). When computing the split-
half reliability, it is important to choose which items to ud# in each half so that the two
halves are as equivalent as possible and no two adjacent itemxladed in the same half.
Therefore, the split-half reliability known as odd-even reliabiitas employed to avoid some
potential problems associated with first-half versus secondsphtfhalves (e.g., problems such
as respondents’ fatigue when completing the second half of the) §Gaten & Salkind, 2008).
The split was done to take into consideration of the ordering of item$wvo adjacent items
were included on the same half. The subset of odd-numbered itent®rvpared to the even-

numbered items (DeVellis, 2003).
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Coefficient alpha, the most widely used method for establishingbrigly, was
performed to assess internal consistency coefficients. Cronb#ahésia a way of looking at the
extent to which scale items go together and at the samgidiemtifying weak items that may be
omitted in subsequent analysis (Munro, 2001). It is used to test intamsistency of scale
items that measure the same underlying construct (Kanashirdebtc& Roff, 2006) or reveal
the degree of interrelatedness among the set of items cteatezhsure the underlying factors of
the EBM environment. The greater the consistency in responses atearg) the higher
coefficient alpha will be.

The values of Coefficient alpha range from 0 to 1. Investigators rasearchers
expressed their different opinions about the acceptable levels of ial@tale development.
DeVellis (DeVellis, 2003) comments on different alpha levels in scale devetdgpm

My personal comfort ranges for research scales are lag/$olbelow .60, unacceptable;

between .60 and .65, undesirable; between .65 and .70, minimally acegp&thleen

.70 and .80, respectable; between .80 and .90, very good; much above .90, one should

consider shortening the scale....The suggested guidelines are sudabiesearch

instrumentghat will be used witlgroup data.A scale with an alpha of .85 is probably
perfectly adequate for use in a study comparing groups with respect to thecdresng

measured ” (pp. 95-96).

For the scale development in the study, internal consistency ligliamialysis was performed to
test reliability of the entire scale and subscales. In comdutliability analysis of the scale as a
whole and subscales, DeVellis’s (2003) suggestions for an alphaverel considered as
general criteria for reliability testing.

In addition, item analysis was also conducted to examine how angoaihe item is
correlated with all remaining items in a set of items under consideratioluding the item itself

(DeVellis, 2003). “The purpose of item analysis is to find thosestdmt form an internally

consistent scale and to eliminate those items that do not” (Sp&é&i, p. 29). The type of
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correlations is referred to as corrected item-to-total etations. The reliability analysis
procedure used for item analysis allows for a comprehensive expiorait how a scale’s
reliability might increase or decrease as specific stales were deleted or added. Item analysis
is an iterative process that facilitates the continuous exoraf the conceptual underpinnings
of the construct and refinement of the scale under development (Green & Salkind, 2008).

The EBM Environment Scale items were grouped into subscales coalbepand
relationally to assess different aspects of contextuabraaf the EBM environment. Item
analyses were performed on each subscale. Items with low earriéein-to-total correlations
with the subscale score to which they were hypothesized to belong were considenedidetes
for deletion. Examples of decisions rules for corrected itetottd-correlations were to retain
items that showed initial item-to-total correlations in taege of .35 to .80 (Bearden, Hardesty,
& Rose, 2001; Netemeyer, et al., 2003; Tien, Bearden, & Hunter, 2001).
Summary

Chapter 3 presents an overview of the methods used in the develagragstiable and
valid scale to analyze the EBM environment. Scaling procedures ceddacfour phases are
described. The sampling, scale development process, data collestianalysis techniques are
also delineated. Chapter 4 reports the results of the scale deealopracess and the findings

from internal consistency reliability analysis and scale validation.
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CHAPTER 4
RESULTS

The purpose of the study was to develop and validate the EBM Environnmedatt&c
measure medical residents’ perceptions of the environment in whighlethgn and practice
EBM. The chapter presents the results of the scale developmeesp and the findings related
to the study’s specific research questions.

Development of the EBM Environment Scale

Several procedures were performed to assure that a coatehseale was developed at
the early stages of scale development. The content validity aictle was established through
the procedures of item generation and subsequent evaluation of yeexpdrt judges and a
focus group of chief residents.

Item generation. Between March and June 2009, a large pool of 158 items, was
generated to form an inventory of items to reflect the idedtifontent area for contextual
analysis of the EBM environment. The items were refined, rexdrdnd arranged under an
initial 17 categories of dimensions based on contextual factorgedefrom Tessmer and
Richey's (1997) contextual analysis model (Table 3 below).

Table 3 Summary of Initial Dimensions and Items

Scale Dimension Number of Items

Goal Setting 7

Utility and Accountability 10

Learner Role and Involvement 8

Task Orientation 8

Applicability 8

Resource Availability 8

Social Support 15
5
9
9

Physical Setting
Faculty Role
0 Learning Schedules

PlO|O|NO U WINEF
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Table 3 continued

Summary of Initial Dimensions and Items

Scale Dimensions Number of Items

11 Transfer Opportunities 6

12 Situational Cues 11
13 Learning Support 12
14 Faculty Support 11
15 Teaching Support 10
16 Learning Culture 14
17 Incentives 7

Expert Review. On June 2009, 11 experts who were trainers at the International
Evidence-Based Clinical Practice Workshop were contacted and invited tmseavy@anel of
content experts reviewing the inventory. Seven of them agreed to participatexpénereview
process: one was the expert in contextual analysis for instructional design, atitetrsx were
physician faculty with expertise in EBM. Table 4 provides a profile of thigl EBperts based on
the selection criteria specified in Chapter 3. During July 2009, a packet of cealidation
information was sent to the 7 experts (Appendix C).

Table 4

Expert Panel Profile

Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Expert 6
Title Assistant |Professor Associate |Associate |Professor | Associate
Professor Professor |Clinical Professor
Professor
Medical Internal Internal Family Emergency | Internal |Urology
Specialty Medicine |Medicine, |Medicine Medicine
Diabetology
Years of taching3-6 11-14 7-10 5-18 >19 7-10
residents
Years of teachin7-10 11-14 7-10 15-18 15-18 3-6
EBM
Role in teachingPreceptor, |Preceptor | Academic [Preceptor Attending |Course
EBM Tutor Director for Physician |director
an EBM
Curriculum
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The six EBM experts reviewed the items using the instrucioogided in the packet.
They raised questions on some ambiguous and redundant items and providetiosnsy e
item improvement, revision, and deletion. Based on the experts’ feedizaok, items were
revised and poor items were deleted. The expert in contextsanalyggested that a number of
dimensions be removed since they were not specific to the purpose BBRheéEnvironment
Scale under development. Based on her suggestions, some items welidateds a number of
redundant items were dropped; and several dimensions were elimiratethé scale. Table 5
shows the results of the item and dimension selection and reduction process.
Table 5

Summary of Iltems and Dimensions Consolidated and Deleted

e The items under Applicability were combined with those under Utility and
Accountability.

e Items in Learner Role and Task Orientation were consolidated.

e The dimension Physical Setting was deleted.

e The Faculty Role dimension was deleted and three items were merged with Soci
Support.

e The Learning Schedules dimension was deleted and two items wered etaihe
merged with Learning Support.

e The Incentives dimension was deleted. Three items were combined wittingear
Culture.

The content validity index (CVI) as a quantitative technique &aployed to quantify
the item review process. A decision rule was adopted to rétase items with CVE .80. The
results of the CVI analysis resulted in the elimination of 4astérom the inventory. ltems with
low clarity and high CVI scores were retained after thweye revised and consolidated with
different categories of dimensions. Based on experts’ feedratlsuggestions, additional 53

items were eliminated from the inventory.
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The expert review process resulted in a tentative version &BM Environment Scale
that comprised 59 items (Appendix F). These items clustered umil@erisions that formed the

initial seven subscales in the EBM Environment Scale (Table 6).

Table 6

Subscales and Items for the Tentative Version of the EBM Environment Scale
Subscale Number of Items

1. Utility and Accountability 7

2. Learner Role and Task 8

3. Resource Availability 5

4. Learning Support 12

5. Social Support 8

6. Situational Cues 7

7. Teaching Support 3

8. Learning Culture 9

Focus Group Evaluation.In September 2009, 10 chief residents were assembled as a focus

group to evaluate the scale online. They were asked to rateteaclon a 3-point scale from
“very important” to “not important”. At this stage of scale developthéhe residents were not
expected to rate their perceived EBM environment. Instead, they asied to rate the items
according to how important they felt each item was in creaimg@nvironment conducive to
residents’ EBM learning and practice. The residents were akedato offer additional
suggestions and comments regarding item clarity and the estirtiigite needed to complete the
scale.

Content validity index (CVI) was also employed to evaluateesttams for retention and
deletion. Items with CVI lower than .80 were considered as candidateexclusion. The
teaching support subscale was eliminated since the items etitiseale had low CVI (< .80).
These items may not be appropriate for inclusion in the scalerasicents would not have the
information they need to voice their opinions regarding the support deditaldaculty in terms

of teaching and practicing EBM. Items were further edited dasethe residents’ ratings and
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feedback. Items in a few subscales were consolidated. In addifiew, rew items were added
to the scale to represent the content area of several substakes making final decisions on
inclusion and exclusion of scale items, the researcher's swgigctiigment was applied in
conjunction with the results of the CVI analysis and residents’ feedback andeotsnm

Following the focus group evaluation, scale items were furtheededithe scale was
trimmed down to 48 items that formed the first version of the EBMirBnment Scale
(Appendix H). A survey was created for the purpose of collectmgirecal data to validate the
scale. It contained two parts: Part | contained the 48 scals;iteart 1l included a list of 7
demographic questions on learner characteristic variables. Tuestions were intended to
explore and test their possible relationship with the dependeamitenon variable—perception
scores on the EBM Environment Scale. From October to the mid-Dece&2009, the scale was
pilot tested to a convenience sample of medical residents egtfumm six residency programs
in primary care specialties.
Data Preparation

The responses submitted by 3 respondents (3 cases) exhibited theyersidapparent
acquiescence—the tendency to agree or disagree with itgarsliess of whether the items were
positively or negatively worded. According to Graham (1990), the indivislusdores that
manifest response bias “should be considered invalid and should not be tatefpréher” (p.
22). As the scores of the three respondents were extreme socatke-either very high or very
low, their responses were excluded in the final data analysigoid distortion of estimates of
means and the results of statistical analysis conducted on the scale scores.

Missing values were randomly scattered throughout. They weignas "9", "99", and

"999" in SPSS to be handled by SPSS as missing. In the stdtestalysis, cases were deleted
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when data were missing. The procedure provided a sample data set \miksing data for
statistical analysis.

Before data analysis, ten scale items that were negatiaided were reversed scored.
Each individual’'s responses were recoded when a total scalens®saimmated. By doing that,
a response of “5sfrongly agreg was recoded to a response of “Btrongly disagreg a
response of 4 “agree” to a “2tliagreg; an original response of “1’s{rongly disagregpwas
recoded to a response of “Stongly agreg and a response of “2tlisagre@ to “4” (agreg.
Descriptive Overview

Residents in four programs completed the paper version of theyswech was
administered to them during one of their educational events. Residénésother two programs
completed the online survey through SurveyMonkey. The response rateefpaper version
ranged from 60%-92%, while the response rate for the online version was from 19% to 43%.

Demographic Characteristics of Participants Among 262 medical residents who were
recruited from six residency programs, 127 residents participatéee survey, representing a
47% response rate. Table 7 provides a summary of selected demogwapdbées for resident
respondents. Valid responses from 124 respondents (n=124) were used &oratiges. Out of
the 124 respondents, 49 (39.5%) participants self-identified themselestg®ar residents
(interns), 32 (25.85%) as second-year residents (juniors), and 38 (30.6%Ya®ar residents
(seniors). More male residents (67, 54%) responded to the surveyethale residents (51,
41.1%). In comparison, 75 (60.5%) participants attended a medical schodemftshe United
States while 42 (33.9%) attended a medical school in the UnitedsStat majority of

participants reported to have some level of prior EBM training72%j in medical school; 94

www.manaraa.com



65

(75.8%) during residency, while 25 participants (20.2%) indicated oy EBM training in

medical school and 19 (15.3%) no EBM training during residency.

Table 7

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
U.S. 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
None 25 20.2
1-3 41 33.1
4-6 18 14.5
7-10 10 8.1
>11 21 16.9
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Table 7 continued

Summary of Demographic Characteristics of Participants

Variable Frequency %
No Response 9 7.3

Prior EBM Training during Residency
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

Note.n = 124

Characteristics of Sites for Residency Training ProgramsData were collected from

six residency programs in three primary care specialbes in family medicine, one in

pediatrics, and four in internal medicine. The locations for tixe residency programs

represented unique settings and diverse health care environments€esidercy programs A-C

were university-based and located at three different trainteg #hat were affiliated with the

same academic medical center. The other three programsnatbiee same specialty of internal

medicine: Programs D-E were community-based; Program F waersity-based (Table 8

below). The size of residency programs varied from one program to anothercgés fgogram

had a total of 95 residents while the smallest one had 12 resid@etsesponse rate to the

survey ranged from 19% to 92% among the six programs.
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Table 8

Distribution of Responses by Residency Program

Site Program Academic Respondents  Total Response
Affiliation of Residents Rate
Program

Site 1 Program A University- 11 12 92%
based

Site 2 Program B University- 29 43 65%
based

Site 3 Program C University- 21 24 88%
based

Site 4 Program D Community- 28 46 60%
based

Site 5 Program E Community- 18 95 19%
based

Site 6 Program F University- 17 42 43%
based

Total 127 262 47%

Analysis of Research Questions
The following session presents the results of statistical sirabf data pertaining to
research questions 1-9 that examined issues related to the reliabilityliditg @hthe scale.

Question 1: What are the psychometric properties of the newlopede EBM Environment

Scale?

Measures of Variability. The results of data analysis show that the overall itermmea
score for the scale as a whole was 3.89 with a standard deviati@®6f The item mean,
subscale mean, and standard deviation for each subscale of tharecgehown in Table 9. The
item mean scores ranged from 3.48 (learner role) to 4.44 (utilidyaacountability); subscale
mean scores ranged from 12.46 (resource availability) with a sthddaiation of 1.85 to 36.58
(learning culture) with a standard deviation of 12.33. Four of the sldss{learner role, social

support, learning support, and situational cues) had item mean sctres4belhe findings
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suggest that participants tended not to agree with the items & shbscales. The utility and
accountability, resource availability, and learning culture subsbalgstems means, 4.44, 4.15,
and 4.01, respectively. That is, participants were more likelgreeaor strongly agree with the
item statements in these subscales.

Table 9

Summary of Subscales Means, Standard Deviations, and Cronbach’s Alpha for the EBM
Environment Scale of Version 1

Subscale # of ltem Subscale  SD Cronbach’s Valid

ltems Mean Mean Alpha Cases
Learner Role 8 3.48 27.80 5.95 454 (N=117)
Utility and _
Accountability 6 4.44 25.98 3.10 792 (N=117)
Resource _
Availability 3 4.15 12.46 1.85 .746 (N=121)
Social Support 6 3.81 22.89 5.18 .359 (N=114)
Learning Support 7 3.59 25.10 3.84 .630 (N=117)
Situational Cues| 9 3.67 33.26 5.48 .862 (N=115)
Learning Culture| 9 4.01 36.58 12.33 .753 (N=112)

Initial internal consistency estimates of reliability. Initial item and reliability analyses
were conducted to determine if the scale as a whole exhiitenee of internal consistency.
Two types of internal consistency estimates, coefficiephaaland split-half reliability, were
employed for analysis of internal consistency. The results shola the scale of version 1
(Appendix H) demonstrated strong evidence of internal consisteithyGsonbach’s alpha of
.943. The split-half reliability analysis shows that the scal dma initial correlation of .919
between forms (two halves) and the Spearman-Brown split-half relyadnigfficient of .958.

Cronbach’s alpha coefficients of the subscales ranged from .35%faeteaole to .862
for situational cues. As shown in Table 9, the alpha coefficiamtdetirner role and social

support were low compared with other subscales. Following the iretiability analysis, item
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analysis with corrected item-to-total corrections wasutated to determine which items could
be excluded from the scale and subscales. Bearden et al. (208lbyemsome decision rules
for retaining items in their scale development: (a) an averagected item-to-total correlation
greater than or equal to .35, and (b) an average interitematamegreater than .20. Items with
a judged degree of high face validity were retained even ifdliegot meet criteria a and b. The
decision rules were adopted for item selection at this stage of scale desetop

After items with lower correlations were weeded out, the cteceitem-total correlations
were recalculated. The iterative process of item analysisnceat until a satisfactory set of
items in a subscale remained. To evaluate the appropriatenetamsf the item analysis
procedure was conducted three times for the learner role andntpaupport subscales and
twice for the social support and situational cues subscales. Tme {#33 and #44) that had
acceptable corrected item-to-total correlations were droppedthe subscale situational cues to
reduce redundancy among the subscale items. No items weiedeftom the subscales of
utility and accountability and resource availability. Table 1@ ligms that were reduced from 5
subscales.
Table 10

Iltems Omitted from Subscales

Subscale Omitted Items

Learner Role Item 3: | understand the competency requirements of the
Accreditation Council of Graduate Medical.

Item 20: | am not sure of what | am supposed to learn in EBM
training.

Item 27: Residents rarely have any input on what is taught in EBM
training.

Item 39: Residents are involved in planning for EBM training events.

Social Support | Item 16: Residents share EBM learning experiences with oneranot

Learning Item 15: There are NOT any EBM trained faculty available to teach
Support EBM at my residency training site.
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Table 10 continued

ltems Omitted from Subscales

Subscale Omitted Items

Item 32: My patient care workload is overwhelming.
Item 41: My on-call schedule prevents me from attending EBM
educational events.

Situational Cues Item 23: Faculty serve as facilitators in the resideBM learning
process.

Item 44: There are faculty role models who assist me in adopting
EBM to solve patient problems.

Learning Item 8: Evidence from clinical research is often consulted in guiding
Culture clinical decision making about patient care in my practice
environment.

Item 46: There is resistance to integrating EBM into clinical practice
among attending physicians.

Item 47: Residents are encouraged to raise clinical questions on
clinical cases.

ltem 23 was deleted from the subscale situational cues. Howewveas added to the
learning support subscale since it seemed more associatedhevishliscale conceptually. Two
items (#17 and #34) in the learning culture subscale were retaiesd if they had lower
corrected item-total correlations because the Cronbach’s alpreasecwould have been less
than .10 if they were deleted. Another reason for keeping them was that tieeysetr items to
represent the contextual factor that the subscale was intendezhsumn®. Table 11 on the next
page shows the increased alpha for several subscales undergoitegativeiprocess of item
analysis.

As a result of the iterative item analysis procedures, the 48 items in theefs®n of the
EBM Environment Scale were reduced to 36 items (Appendix I). Tihscales that originally
had low estimates of reliability demonstrated increased alpk#iagents, suggesting good
internal consistency of the subscales. The shorter version ofaleeceuld potentially alleviate

some burden for respondents when they complete the survey in any futureoraktialies.
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Table 11

Summary of Subscales Means, Standard Deviations, and Cronbach’s Alpha for the EBM
Environment Scale of Version 2

Subscale #of Item Subscale SD Cronbach’s Valid
ltems Mean Mean Alpha Cases
Learner Role 4 339 13.56 2.76 728 (N=118)
Utility and _
Accountability 6 4.44 25.98 310 192 (N=LL7)
Resource Availability | 5 415 12.46 185  .746 (N=121)
Social Support 5 3.80 18.99 274 652 (N=114)
Learning Support 5 368 18.40 3.16 727 (N=120)
Situational Cues v 367 33.26 5.48 861 (N=115)
Learning Culture 6 367 25.72 456 .800 (N=116)

Reliability statistics shows that the internal consistendiabidity coefficient of the
shorter scale was .863. The split-half correlation coefficierst also computed to evaluate the
consistency in responding between the first half and the second ftalinsfin the shorter scale.
The analysis yielded a correlation of .891 between forms wittSgearman-Brown split-half
reliability coefficient of .942. Next, factor analysis was condddb screen for efficient items
and to test the pre-defined internal structure of the scale tordie¢éehow items should be better
grouped together into the subscales.

Exploratory Factor Analysis

Factor Analysis was conducted to further establish the vabdliitge EBM Environment
Scale and to verify the internal structure of the modified 36 iEBM Environment Scale
resulted from the initial reliability and item analyses.

A Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) @&waltlett's Test of
Sphericity were conducted. The KMO Measure of Sampling Adequacgtatistic to determine
whether the data collected were appropriated for such analysismé&hsure of sampling

adequacy varies between 0 and 1. High values (in the .90’s to .80'spljenaticate that a
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factor analysis may be useful for interpreting data. Smaliegafor the KMO measure (below
.50) indicate that a factor analysis of the data may not be apgegNorusis, 2006). The
overall Kaiser-Meyer-Olkin Measure of Sampling Adequacy 882 for the data, indicating
that there was sampling adequacy and that it was appropriate doctaa factor analysis.
Additionally, Bartlett’'s Test of Sphericity (a multivariateeasure of normality regarding the set
of distributions) tests the null hypothesis that the correlatiotribmis an identity matrix (a
matrix that has a 1 for each element on the main diagondl &orcall other elements). The goal
is to reject the null hypothesis. In this sample, the Baiflest of Sphericity also indicated that
the data were appropriately multivariate normal and this mafaix not an identity matrix and
was suitable for factor analysig & 2417 df = 630,p = .000).

Exploratory factor analysis (EFA) is a common technique for gtgdire dimensionality
of a scale in instrument development. Therefore, principal componenysianaould seem a
reasonable factor analytic model to use (Spector, 1992). To perfomndhesis, the 36 items on
the scale was submitted to principal component analysis in SPSS.

A number of criteria can be used to help determine the numbectofddo extract. One
of commonly used ones is the Kaiser-Guttman criterion in which factors gyghwvalues greater
than one are retained. An eigenvalue represents the relativetppomdrvariance accounted for
by each factor. The rationale for this method is that thoserfaetith eigenvalues less than 1
account for less variance than any single item and are, thenefeamingless (Netemeyer, et al.,
2003).

Another criterion for determining the number of factors is taddea priori the number
of factors to be extracted. The pre-specified number of faistdrased on the number of factors

that the researcher believes underlie a set of itemsr({idgtr, et al., 2003). In performing the
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factor-analysis procedure, subjective judgment is necessaryeonilee the number of factors
and meaningfulness of their interpretation (Spector, 1992). Because thevasaleveloped with
seven factors in mind, a seven factor extraction (seven fashatios) was forced using the
varimax rotation method (a variance maximizing procedure) €Tald). The seven factors
extraction was determined to be the most conceptually meaningful, interpretablegiaald |
Table 12

Rotation Sums of Squared Loadings

Factor Total % of Variance Cumulative %
1 10.795 29.985 29.985
2 3.270 9.082 39.067
3 2.603 7.230 46.297
4 1.820 5.056 51.353
5 1.601 4.447 55.800
6 1.503 4174 59.974
7 1.293 3.593 63.566

As Table 12 shows, the solution accounted for 63.57% of the total varitinedfirst
factor had an eigenvalue of 10.79 and accounted for 29.99% of the total @am#md O items.
Based on the content of the items, the subscale was namedati®rsal cues. Factor 2 had an
eigenvalue of 3.27 and accounted for 9.08% of the total variance wém$ &nd was labeled as
learner role. Factor 3 had eigenvalues of 2.60 and accounted for 7A288datal variance with
6 items and was labeled as utility and accountability. Factoad4 digenvalues of 1.82 and
accounted for 5.06 % of the total variance with 3 items and watedabs learning culture.
Factor 5 had eigenvalues of 1.60 and accounted for 4.17% of the total vavidn8atems and
was labeled as resource availability. Factor 6 had eigersvafue.50 and accounted for 4.17%

of the total variance with 5 items and was labeled asilegsupport. Factor 7 had eigenvalues
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of 1.29 and accounted for 3.59 % of the total variance with 5 items amchamaed asocial
support

A minimum value of about .30 to .35 is required to consider that an iwads1 on any
factor (Spector, 1992). Tabachnick and Fidell (2001) suggest that, to lretdbte, variables
with loadings should be .32 and above. To indicate good factor struttere should be several
strong loaders on each factor (.50 or better). In other words, a sulteet®&hould load highly
on one factor while cross-loaded lowly on other factors. Factoactxins from the principal
component analysis in this factor analysis yielded items wétihgs ranging from .395 to .973.
The cutoff for size of loading acceptable was .35 for thisofaghalysis. Therefore, all items
were retained since their loadings were higher than .35. Atémsi(#13, #34, and # 37) cross-
loaded (>.35) on more than one factor. They were retained and vassegreed to factors with
which they were identified more conceptually. The factor loadiogghe 36 items in the seven
subscales, item means, standard deviations, and corrected itetaltmrrelations are presented
in Table 13.

Table 13

Factor Loadings for Exploratory Factor Analysis with Varimax Rotation of the EBM
Environment Scale

Item Factor M SD Corrected
Loading Item-Total
Correlation

Factor 1: Situational Cues(10 Item$

12. My attending physician prompts me to 790 4.23 787 .733
apply evidence to solve clinical problems.

28. My attending physician models evidence 670 3.64 821 .690
based practice during rounds and case
discussions in the clinical setting.
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Table 13 continued

Factor Loadings for Exploratory Factor Analysis with Varimax Rotation of the EBM
Environment Scale

ltem Factor M SD Corrected
Loading Item-Total

Correlation

2. My attending physician is supportive of m g2 3.74 .863 446

participation in EBM training.

33. Faculty promote the application of EBM  g61 4.27 .953 .670

solving clinical problems for individual

patients.

31. My attending physician provides me witt 50 4.10 .841 597

clear feedback on my practice of EBM.

11. Residents are not encouraged to practic 24 3.15 .989 .583
EBM in the clinical setting.

38. | often observe my attending physician 570 387 672 .587
citing evidence to support clinical decisions
about patient care.

7. 1 often observe my peers applying EBM 504 3.82 .793 511
principles in caring for patients.

36. My attending physician does not provide 492 3.81 .949 .619
me with any guidance on my EBM learning
and practice.

17. Residents are encouraged to become 490 372 888 537
problem solvers.

Factor 2: Learner Role (6 items)
30. There are clear expectations for residents 779 3.45 .863 .730

regarding EBM training in my residency
training program.

45. Residents usually lead EBM small group .89 3.12 1.055 .552
discussions.
48. Residents work as a team to apply EBM to 630 3.75 .935 .588

solve clinical problems.
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Table 13 continued

Factor Loadings for Exploratory Factor Analysis with Varimax Rotation of the EBM
Environment Scale

ltem Factor M SD Corrected
Loading Item-Total
Correlation
40. There is a well-structured EBM 619 3.36 .949 .614
component in my residency training program.
22. | have clear goals for learning EBM. 615 3.63 .835 .350
26. There is sufficient time allocated to EBM 56 3.26 1.008 .567

training in my residency training program.

Factor 3: Utility and Accountability (6
Items)

21. Developing a high level of skills in 748 453 714 .621
evidence-based practice would help me
provide high quality care for my patients as a

physician.

9. EBM training will enhance my ability to 729 4.35 844 .589
integrate the best evidence into clinical

practice.

42. Implementing EBM will improve the care 82 4.37 .738 .538

that physicians deliver to patients.

6. Learning EBM is NOT very useful to me in 69 4.39 .719 519
providing quality care for my patients.

1. | see the value of adopting EBM in my 668 4.03 .706 593
clinical practice as a clinician.

37. 1 will be able to apply EBM knowledge 417 4.31 .701 415
and skills to the care of patients in my practice
environment.

Factor 4: Learning Culture
(3 Items)

29. There is a high level of acceptance ofthe 973 3.89  3.913 .982
EBM approach in my practice environment.
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Table 13 continued

Factor Loadings for Exploratory Factor Analysis with Varimax Rotation of the EBM
Environment Scale

ltem Factor M SD Corrected
Loading Item-Total
Correlation

24. The integration of EBM into clinical 973 435 3.818 .961

practice is met with skepticism by clinicians in
my practice environment.

35. The use of clinical evidence is part of the o972 4.23  3.828 974
routine for clinical practice in my practice
environment.

Factor 5: Resource Availability (3 Item$

14. Evidence-based information resources are 772  4.02 764 .590
easily accessible at the point of patient care in
my practice environment.

5. Evidence-based information resources are 738  4.33 746 .665
readily available in my practice environment.

10. I am aware of the existence of evidence- 58 4.12 .766 A72
based information resources in my practice
environment.

Factor 6: Learning Support
(5 Items

23. Faculty serve as facilitators in the 708 357 .926 .556
residents’ EBM learning process.

19. There is a high level of faculty 543 355 .963 .660
involvement in teaching EBM at my residency
training site.

4. | have protected educational time to 454 3.59 1.045 .345
participate in EBM training events.

13. Faculty collaborate with residents in 418 3.80 .766 .595
developing and providing EBM training.

25. Nurses and other house staff are 406 3.20 .944 .337
supportive of evidence-based practice.
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Table 13 continued

Factor Loadings for Exploratory Factor Analysis with Varimax Rotation of the EBM

Environment Scale

ltem M SD Corrected
ltem-Total
Correlation

Factor 7: Social Support(3 Item3

43. | feel part of the clinical team working 4.23 .765 400

here.

18. My attending physician promotes an 4.17 752 432

atmosphere of mutual respect.

34. There is a commitment to life-long 4.12 .766 455

learning in my practice environment.

Additional Item Analysis

Following the factor analysis, additional reliability and itemlgses were conducted for

the entire scale and subscales. The results show an alphaieoetifc.860 for the entire scale.

The correlation between forms was .892 and the Spearman-Browrhaplireliability

coefficient was .943. Table 14 presents a comparison of the internastenng reliability

coefficients for the three versions of the EBM Environment Sasdalted from the iterative

process of scale development.

Table 14
Internal Consistency Reliability of the Three Versions of the EBM Environmeant Scal
Version of the Cronbach’s Split-half Spearman- Total Items
Scale Coefficient Reliability Brown Split-half

Alpha Correlation Reliability

between Forms Correlation

Version 1 943 919 .958 48
Version 2 .863 .891 36
Version 3 .860 .892 .943 36
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The item size for the subscales in the third version of tHe sgaged from 3 to 10. The
item mean scores ranged from 3.42 for learner role to 4.33 foy @iid accountability. The
subscale mean scores ranged from 12.46 for both resource availabditiearning culture.
Situational cues had the highest subscale mean score of 38.33. Altheugiibscales resource
availability and learning culture had the same subscale mea®, she standard deviations for
both varied considerably: resource availability had a SD of 1.85, amdnigaulture had a SD
of 11.42 (Table 15). The result suggests that there was a wideedife on opinions among
respondents regarding the learning culture subscale.

Table 15

Summary of Subscales Means, Standard Deviations, and Cronbach’s Alpha for the EBM
Environment Scale of Versian

Subscale # of Item Subscale SD Cronbach’s Valid Cases
Items Mean Mean Alpha

Learner Role | g 3.42 20.57 4.03 805 (N=118)
Utility and _
nocountabiity | © 4.33 25.08 3.10 792 (N=117)
Resource _
Auaiebilty 3 4.15 12.46 1.85 746 (N=121)
Social Support | 4 4.17 1252 1.72 620 (N=114)
Learning Support g 3.54 17.71 3.23 730 (N=119)
Situational Cues | 4 3.83 38.33 5.99 882 (N=114)
Learning Culture | 5 4.15 12.46 1142 987 (N=115)

The item analysis for corrected item-to-total correlatiémseach subscale was also
conducted. The results show that alpha coefficients were increassdvieral subscales as a
result of factor analysis, suggesting that items in each slebsere contributing to the increased

internal consistency reliability of each subscale. Thus, all 8ésiia the scale of version 2 were

www.manaraa.com



80

retained in the scale of version 3 (Appendix J). Although social supadra low alpha of .620,
it was considered as being acceptable since it had the minimum number of. 3 items
Pearson product-moment correlation coefficients were computedhgartiee seven
subscales to determine the intercorrelations among the sedsaalshown in Table 16, 16 out
of 21 correlations were statistically significant at the significavell of .05 and .01. The learning
culture subscale was not statistically significant corrdlatgh all other subscales except with
the situational cues subscate=(.187,p<.05).
Table 16

Summary of Intercorrelations, Means, and Standard Deviations for Scores on Subscales of the
EBM Environment Scale (N=124)

Subscales 1 2 3 4 5 6 7
1. Situational Cues 1.00
2. Learner Role 615" 1.00
3. Utility and 454" 284" 1.00

Accountability

4. Learning Culture 187 .160 -001 1.00

x* x*

5. Resource Availability .484" 423" 433" 063 1.00

x*

6. Learning Support .630 627" 303" 126 .397° 1.00

7. Social Support 586  .385 418" 066 .37Z2° .406° 1.00
M 3833 2057 2598 1246 1246 17.71 1252
SD 5.991 4.033 3.102 11.415 1.853 3.234 1.720

**_Correlation is significant at the 0.01 leveH&iled).

*, Correlation is significant at the 0.05 level tdled).

www.manaraa.com



81

Validation of the EBM Environment Scale

Spector (Spector, 1992) suggests that the validation effort should afteurthe item
analysis has been conducted and the scale items are selectediedkarch questions were
formulated to examine the hypothesized relations of the scaleveyal characteristic variables
about residents: gender, country of a medical school attended, devekidency training,
affiliated residency program, prior EBM training in mediceh®ol, and prior EBM training
during residency. Participants grouped by these variables werpaced for any differences in
scores of the EBM Environment Scale. The following section presesu#is with respect to the
9 research questions. Data analyses were based on responses tdeimesgéle of version 3
(Appendix J).

Question 2: Are there any difference among residents groupgdraer in reference to scores

on the EBM environment?

The results of data analysis show that there was a sligatafite between female and
male residents on the overall mean score on the scale: favha®92,Mdn = 3.86,SD = 0.64;

male,M = 3.88,Mdn = 3.94,SD= 3.94 (Table 17).

Table 17

Summary of Means, Medians, and Standard Deviations for Scores by Gender

Gender n M Mdn SD %)

Female 51 3.92 3.86 .64 51 (43.2%)
Male 67 3.88 3.94 51 67 (56.8%)
Total 118 3.90 3.94 57 118 (100.0%)

The Nonparametric test, the Mann-Whitney U test, was conductedetdify any
differences between groups by gender. No statistically #&gnif differences were found

between female and male residents on scores of the entire Hea test was also conducted on
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scores of subscales and individual items. The results indibatethhere was a statistically
significant difference between the two groups for the resourceabiyl subscalefd = .033).
Male residents had a higher mean rank (65.23) than female nmssi(tel.96). Significant
differences were also found between the two groups on itenp 22001), asking about their
goals for learning EBM, and item 3@ € .036), about residents’ patient care workload. For item
22, male residents had a mean rank of 67.31, while female residentsriesh aank of 48.25.
For item 32, female residents had a mean rank of 65.51, while esademts had a mean rank of

53.19.

Question 3: Are there any differences among residents groupedubyryc of medical school

attended in reference to scores on the EBM Environment Scale?

The question examined how U.S residents differed from internatiosidergs on their
perception of the EBM environment. It was assumed that the twugpgrof residents may have
different scores on the EBM Environment Scale since they mayditi@eent exposure to EBM
training and different levels of access to EBM clinical infation resources. As shown in Table
18, more international residents (64.1%) responded to the survey thanesidents (42%).
There was a slight difference between the U.S. residents amdatbnal residents on scores on
the scale: U.S. residentd,=3.98,Mdn = 3.86,SD =0.43; international residentel, = 3.86,Mdn

=3.91,SD=0.57.

Table 18

Summary of Means, Medians, and Standard Deviations for Scores by Country

Group n M Mdn SD n (%)

us 42 3.98 4.06 43 42 (35.9%)
Other 75 3.86 3.91 .63 75 (64.1%)
Total 117 3.90 3.94 57 117 (100.0%)
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Using the Mann-Whitney U test, no statistically significalifferences were found
between the two groups on scores of the EBM Environment ScaleM@he-Whitney U test
was also conducted to evaluate whether the U.S. residents difsegadicantly from
international residents on the seven subscales (Table 19kti&adlii significant differences
were found on scores of the two subscales: learning cujiure.@18) and social suppon €
.010). The U.S. residents scored higher, on average, than internatisdahte on the two
subscales. The U.S. residents had a mean rank of 68.71 on learning anudtwenean rank of
69.54 on social support, while international residents had a mean rank of 53.8&rming|

culture and 53.10 for social support.
Table 19

Mann-Whitney U Test Results Summary for U.S. and International Residents in Subsaales Me
Rank

Subscales Group n Mean Rank U p
Situational Cues us 42 65.19 1315.00 .139
Other 75 55.53

Total 117

Learner Role usS 42 62.06 1446.50 .464
Other 75 57.29
Total 117

Utility and Accountability | US 42 63.29 1395.00 .303
Other 75 56.60
Total 117

Learning Culture U 42 68.71 1167.00 .018*
Other 75 53.56
Total 117

Resource Availability UR 42 63.82 137250 .240
Other 75 56.30
Total 117

Learning Support usS 42 62.48 1429.00 .404
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Table 19 continued

Mann-Whitney U Results Summary for U.S. and International Residents in Subscales Mean Rank

Subscales Group n Mean Rank U p
Other 75 57.05
Total 117

Social Support us 42 69.54 1132.0  o10*
Other 75 53.10
Total 117

*p<.05.

Question 4: Are there any differences among residents groypledd of residency training in

reference to scores on the EBM Environment Scale?

As shown in Table 20, out of 119 valid cases analyzed for the resgaestion: 49
(41.2%) residents of PGY-M = 3.84,Mdn = 3.94,SD =0.49; 32 (26.9%) residents of PGY-2,
M = 3.83,Mdn = 3.80,SD = 0.39; and 38 (31.9%) residents of PGWB= 4.01,Mdn = 3.97,
andSD = 0.7. Resident of PGY-3 appeared to have a slightly higher s@meaesidents of the
other two training levels.

Table 20

Summary of Means, Medians, and Standard Deviations for Scores by Level of Residency
Training

Level of Training M Mdn SD n(%)

PGY-1 3.84 3.94 49 49 (41.2%)
PGY-2 3.83 3.80 .39 32 (26.9%

PGY-3 4.01 3.97 75 38 (31.9%)
Total 3.89 3.94 .57 119 (100.0)

The independent variable, level of residency training (year ideesy training), divided
residents into three groups. The Kruskal-Wallis test was usecbrigpare three or more

independent groups when samples are not all the same size. Thadasted to determine if
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there were statistically significant differences amongethgeoups of residents on the scale
scores. The results show no statistically significant diffeee among the three groups on scores
of the entire scaley” (2, N = 119) = 1.56p =.461 and no statistically significant differences
among the three groups on scores of the seven subscales.

In all the 36 scale items, one statistically significantedéhce |p = .011) was found
among three groups on the rank mean of one item, #31, “My attendisgiphyprovides me
with clear feedback on my EBM practice.”

Question 5: Are there any differences amonq residents acrasn@sprograms in reference to

scores on the EBM Environment Scale?

The focus of validity research was investigating the abilityhef gcale to discriminate
residency programs. Residents from 6 different programs with urshaeacteristics were
recruited to participate in the survey. As Table 21 shows, the nceagssfor the 6 programs
ranged from 3.51 (Program A) to 4.13 (Program F), and medians range® .54 (Program A)
to 4.12 (Program F). Program F had the highest mean score ot I®cond highest was 3.97
for Program D. Program A had the lowest mean score. The stand@atates ranged from 0.33

for Program F to 0.84 for Program B.

Table 21

Summary of Means, Medians, and Standard Deviations for Scores by Residency Program
Residency Program n M Mdn 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 4.13 412 .33 16 (13.0%)

Total 123 3.90 3.94 .56 123 (100.0%)
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The Kruskal-Wallis test was used to evaluate the differentescores on the EBM
Environment Scale among residents grouped by residency program (iddepegariable). The
results of the test indicate that there were statisticadjyificant differences among 6 groups on
scores of the scalg? (5, N = 123) = 13.63) = .018. Participants from Program F perceived their
EBM environment more favorably than participants in other five progrdigure 2 illustrates
the difference on mean ranks by program.

Figure 2

Mean Ranks on the EBM Environment Scale by Residency Program

Distribution of Mean Ranks among Residency Programs 82.25
63.9 65.79
60.19
54.92
32.95 I
e > o Q G &
& & ¢ & ¢ &

The test was also performed to evaluate differences in sobré® seven subscales
among the 6 groups. As shown in Table 22, statistically significafereliices were found

among the 6 groups on four subscales: learning culure @02), resource availability£.017),

(-
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learning supportg = .030), and social suppomnp € .024). Moderately significant differences
were found on two subscales, learner r@le=(.067) and utility and accountabilitp € .081).
Table 22 shows mean rank distribution by the six residency programs for thessbseales.
Table 22

Differences in Subscale Scores among Residency Programs

Subscales Residency Program  n Mean Rank y° P
Situational Cues Program A 11 46.86 7.278 201
Program B 29 59.86
Program C 21 64.67
Program D 28 57.66
Program E 18 61.31
Program F 16 81.16

Total 123
Learner Role Program A 11 45.41 10.304 .067
Program B 29 57.22
Program C 21 51.38
Program D 28 71.25
Program E 18 62.89
Program F 16 78.81
Total 123
Utility and Program A 11 37.77 9.801 .081
Accountability Program B 29 68.83
Program C 21 64.71
Program D 28 69.41
Program E 18 49.64
Program F 16 63.66
Total 123
Learning Culture Program A 11 32.18 19.283 .002*
Program B 29 56.29
Program C 21 72.90
Program D 28 60.98
Program E 18 56.33
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Table 22 continued

Differences in Subscale Scores among Residency Programs

Subscales Residency Program  n Mean Rank y° P
Program F 16 86.69
Total 123
Resource Availability |Program A 11 36.64 13.790 .017*
Program B 29 68.45
Program C 21 61.38
Program D 28 74.36
Program E 18 46.69
Program F 16 64.16
Total 123
Learning Support Program A 11 41.32 12.354  .030*
Program B 29 67.29
Program C 21 51.62
Program D 28 63.54
Program E 18 56.94
Program F 16 83.25
Total 123
Social Support Program A 11 46.18 12.936 .024*
Program B 29 59.47
Program C 21 66.24
Program D 28 62.20
Program E 18 49.00
Program F 16 86.19
Total 123

*p<.05

Questions 6: Are there any difference among residents groudetdbwf prior EBM training in

medical school in reference to scores on the EBM Environment Scale?

One demographic question asked participants about their previous EBMndr

experience in medical school. Participants were divided into fimepg based on their reported
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level of EBM training in medical school (Table 23). Among 115 valgpoases, a majority of
respondents (78%) reported that they had some level of previous Eihhdgrin medical
school, while 25 respondents (21.7%) indicated no prior EBM trainingT&ae 23). The two
groups with prior EBM training in the levels of 4-6 antll had higher mean scores: level of 4-
6,M =4.14Mdn=4.13,SD=0.93; level 0£11,M = 4.13,Mdn = 4.14,SD= 0.39.

Table 23

Summary of Means, Medians, and Standard Deviations for Scores by Level of Prior EBM
Training in Medical School

Group M Mdn SD n(%)

None 3.62 3.69 487 25 (21.7%)
1-3 3.87 3.91 .39 41 (35.7%)
4-6 4.14 4.13 .93 18 (15.7%)
7-10 3.79 4.0 .66 10 (8.7%)
>11 4.13 4.14 .39 21 (18.3%)
Total 3.90 3.94 57 115 (100.0%)

The Kruskal-Wallis test was used to evaluate differencesngnnesidents grouped by
levels of previous EBM training in medical school, which was consttlas the independent
variable. It was found that there were statistically sigaiit differences on perception scores on
the entire scale among residents grouped by level of EBNirtgain medical school? (4, N =
115) = 14.07p = .007. Residents who reported no EBM training in medical schoothsad
lowest mean rank of 40.70, while residents with the trainind @Evél or more had the highest

mean rank of 74.83 (Table 24 below).
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Mean Rank Distribution of Scores by Level of Prior EBM Training in Medical School

EBM Training in Med School 7 Mean Rank
None 25 40.70

1-3 41 55.62

4-6 18 68.42

7-10 10 56.90

>11 21 74.83

Total 115

Using the Kruskal-Wallis test to evaluate any significant differences in scores of the

subscales among the 6 groups, statistically significant differences were found for the subscale

learner role, ¥ (4, N = 115) = 15.25, p = .004 and the subscale learning support, y* (4, N = 115) =

12.11, p = .017. Table 25 shows the mean ranks for levels of EBM training in medical school

under each subscale.

Table 25

Differences in Subscale Scores among Groups by Level of Prior EBM Training in Medical

School
Subscale Group n Mean Rank v p
Situational Cues None 25 48.00 6.118 .190
1-3 41 54.72
4-6 18 67.86
7-10 10 57.80
>11 21 67.95
Total 115
Learner Role None 25 41.52 15.249 .004*
1-3 41 53.28
4-6 18 74.44
7-10 10 59.10
>11 21 72.21
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Table 25 continued

Differences in Subscale Scores among Groups by Level of Prior EBM Training in Medical
School

Subscale Group n Mean Rank  »° p
Total 115
Utility and Accountability |None 25 44.32 7.536 110
1-3 41 63.91
4-6 18 53.78
7-10 10 56.10
>11 21 67.26
Total 115
Learning Culture None 25 45.82 8.531 .074
1-3 41 59.80
4-6 18 53.89
7-10 10 56.05
>11 21 73.43
Total 115
Resource Availability None 25 49.80 4.014 404
1-3 41 56.76
4-6 18 60.42
7-10 10 56.70
>11 21 68.74
Total 115
Learning Support None 25 42.22 12.114 017*
1-3 41 56.62
4-6 18 66.53
7-10 10 53.70
>11 21 74.21
Total 115
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Table 25 continued

Differences in Subscale Scores among Groups by Level of Prior EBM Training in Medical
School

Subscale Group n Mean Rank  »° p
Total 115

Social Support None 25 47.66 6.843 144
1-3 41 57.55
4-6 18 55.86
7-10 10 58.85
>11 21 72.62
Total 115

* p<.05.

Question 7: Are there any differences among residents groupkesrddyof prior EBM training

during residency in reference to scores on the EBM Environment Scale?

Question 7 examines if there were any differences on percegtaes and levels of
prior EBM training during residency. Residents were grouped by tegorted level of prior
EBM training during residency. As Table 26 shows, out of 113 valbreses analyzed for this
research question, 20 of them (17.7%) reported that they had nof@aBivig during residency,
while 93 (84.3%) respondents reported prior training of some levelsfB8no>11. The two
groups with prior EBM training in the levels of 7-10 aridl had higher mean scores: level of 7-
10,M = 4.25,Mdn = 4.21,SD=0.47; level 0£11,M = 4.12,Mdn = 4.14,SD = 0.34. The results
suggest that those who had more EBM training during residencydrdnégeEBM Environment

higher than those who reported less or no prior EBM training.
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Table 26

Summary of Means, Medians, and Standard Deviations for Scores by Level of Prior EBM
Training during Residency

Group M Mdn SD n % of Total n
None 3.69 3.67 41 20 20 (17.7%)
1-3 3.82 3.92 49 51 51 (45.1%)
4-6 3.84 3.91 46 19 19 (16.8%)
7-10 4.25 4.21 A7 8 8 (7.1%)
>11 412 414 34 15 15 (13.3%)
Total 3.87 3.94 A7 113 100.0%

The Kruskal-Wallis test was also used to determine if tlveegee any significant
differences among the groups on the overall scale score. The odghksKruskal-Wallis test in
Table 27 show statistically significant differences in scarasng groups by level of prior EBM
training during residency? (4, N = 113) = 13.22(Qy = .010. The mean ranks ranged from 43.10
for the group with no EBM training to 83.69 for the group with prior EBM training at the level of
7-10. Those who reported to have prior EBM training with the level of 1thae had the
second highest mean rank of 73.60.

Table 27

Mean Ranks Distribution of Scores by Level of Prior EBM Training during Residency

EBM Training during Residency n Mean Rank
None 20 43.10

1-3 51 54.21

4-6 19 54.79

7-10 8 83.69

>11 15 73.60
Total 113

With the Kruskal-Wallis test, statistically significant feéifences were found on two

subscales (Table 28). These subscales were learnegr@leN = 113) = 20.081p < .001 and
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learning supporty® (4, N = 113) = 9.644p = .047. Table 28 shows the mean ranks attributed by
each group for the seven subscales. There was a moderate dé#faneong groups on the utility

and accountability subscale £ .051).

Table 28
Differences in Scores among Groups by Level of Prior EBM Training during Residency
Subscales Group N Mean Ranj¢ p
Situational Cues None 20 50.23 7.752 101
1-3 51 53.57
4-6 19 54.05
7-10 8 80.81
>11 15 68.73
Total 113
Learning Role None 20 37.80 20.081 .000*
1-3 51 50.96
4-6 19 70.11
7-10 8 81.75
>11 15 73.33
Total 113
Utility and None 20 45.70 9.439 .051
Accountability 1-3 51 59.54
4-6 19 47.79
7-10 8 82.50
>11 15 61.50
Total 113
Learning Culture None 20 53.20 4.401 354
1-3 51 55.18
4-6 19 51.71
7-10 8 62.94
>11 15 71.80
Total 113
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Table 28 continued

Differences in Scores among Groups by Level of Prior EBM Training during Residency

Subscales Group n Mean Rank »* p
Resource Availability |None 20 55.33 4.046 400
1-3 51 56.20
4-6 19 49.45
7-10 8 75.19
>11 15 61.83

Total 113
Learning Support None 20 41.65 9.644 .047*
1-3 51 55.19
4-6 19 59.82
7-10 8 71.31
>11 15 72.43
Total 113
Social Support None 20 55.55 4.294 .368
1-3 51 53.47
4-6 19 53.21
7-10 8 70.50
>11 15 68.53
Total 113
* p<.05.

Research Question 8: How well does level of residency trainiadigirscores on the EBM

Environment Scale?

Bivariate linear regression was used to determine whetheofattne three independent
variables (predictors), year in residency training (level afleexy training), prior EBM training
in medical school, and prior EBM training during residency predicteores of the EBM

Environment Scale (criterion variables).
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Level of residency training was a categorical variable (independent), called PGY, which
had three values. They were converted to a set of dichotomous variables by dummy variable
coding with 1s and 0s. The value 0 indicates that the respondent was in group 1 (PGY-1), 1
indicates they were in group 2; and 2 indicates they were in group 3. The two new dummy

variables were named as PGY-2 and PGY-3. Table 29 shows the possible values of the three

variables.
Table 29
Dummy Coded Variables for Levels of Residency Training
PGY 1 PGY 2 PGY 3
0 0 0
1 1 0
2 0 1

The correlational indices used to report strength of relationship is the Pearson product-
moment correlation coefficient (r) that ranges from -1 to 1. Although the interpretation of
strength of relationship should depend on the research context, correlation coefficients of .10,
.30, and .50, regardless the correlation direction, are interpreted as small, medium, and large
coefficients, respectively (Green & Salkind, 2008). The results of bivariate linear regression
analysis are shown in Table 30. The variable, level of residency training, had a small correlation

with scores of the EBM Environment Scale, R = .148, R*= 022, F(2,116) = 1.296, p = .278.

Table 30

Predication by Level of Residency Training of the EBM Environment Scale Scores

Group B Std. Error Beta t P
PGY 2 -.012 128 -.010 -.097 923
PGY 3 173 122 144 1.422 158

Note: R=.148, R"=.022, F(2, 116) = 1.296, p = .278.
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Research Question 9: How well does level of prior EBM training in medical School predict

scores on the EBM Environment Scale?

Using the same approach described in question 9, four dummy variables were created for
the categorical variable prior EBM training in medical school: EBMMED.1 3, EBMMED.4 6,
EBMMED.7 10, EBMMED.11 More. Table 30 shows that the regression equation with two
strength predictors was moderately correlated with scores of the EBM Environment Scale, R =
337, R’ = 114, F(4, 114) = 3.522, p = .010 (Table 31). The results suggested a moderate
substantive association between level of EBM training in medical school and perception scores.
That is, more prior EBM training experience in medical school (training levels of 4-6 or >11)
was associated with higher perception scores.
Table 31

Predication by Level of Prior EBM Training in Medical School of the EBM Environment Scale
Scores

Group B Std. Error Beta t p

EBMMED.1 3 248 .140 208 1.775 079
EBMMED.4 6 517 170 329 3.043 .003
EBMMED.7 10 161 206 .079 781 436
EBMMED.11_More .509 163 344 3.128 .002

Note. R =.337, R°=.114, F(4, 114) = 3.522, p = .010.

Research Question 10: How well does level of prior EBM training during residency predict

scores on the EBM Environment Scale?

Using the same approach, four dummy variables were created respectively for the
categorical variable of prior EBM training during residency, EBMRES.1 3, EBMRES.4 6,
EBMRES.7 10, EBMRES.11 More. As shown in Table 32, level of prior EBM training during
residency accounted for a significant amount of variability on scores of the EBM Environment

Scale. The results indicate that the regression equation with two strength predictors was
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significantly correlated to scores of the EBM Environméht .336,R? = .113,F(4, 113) =
3.439,p = .011. The results indicate a moderate substantive associatveeehdevel of prior
EBM training during residency and perceptions scores. In other wagls perceptions scores
were predicted by high levels of prior EBM training experience durindeaesy.

Table 32

Predication by Level of Prior EBM Training during Residency of the EBMironment Scale
Scores

Group B Std. Error Beta t p
EBMRES.1_3 124 121 132 1.024 .308
EBMRES.4_6 .148 147 118 1.010 .315
EBMRES.7_10 554 .190 .303 2.908 .004
EBMRES.11_ More 424 .156 .307 2.717 .008

Note.R=.336,R°= .113,F(4, 113) = 3.439% = .011.
Summary

The EBM Environment Scale demonstrated content validity, as evididrycthe review
of content experts and evaluation by a focus group of chief residoritent validity was also
guantified through the content validity index that derived from the ratingeatdntent relevance
and importance of the scale items during scale development.

The EBM Environment Survey was piloted to 262 medical residents: 18Gigsted in
the survey; 124 valid cases were included for data analysisfifBheversion of the scale
contained 48 items that demonstrated evidence of internal consistghcyronbach’s alpha of
.943. Further item reduction and refinement of the scale resulteshiorir version of a 36 item
scale with Cronbach’s alpha of .860. Cronhbach’s alpha coefficietit® slubscales in the scale
ranged from .987 for the learning culture subscale to .620 for the social supportesubscal

The EBM Environment Scale demonstrated construct validity througériterh

correlations and corrected item-total correlations. Six of the al#ssovere significantly
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correlated with one another at the significant level of .05 and .OlorFacalysis verified the
pre-identified structure of seven factors, which accounted for 63.57#eo¥ariance. These
factors reflected different aspects or attributes of the EBMronment: situational cues, learner
role, utility and accountability, learning culture, resource avditgbiearning support, and
social support.

The EBM Environment Scale was further validated by evaluatifigrences in scores
among residents grouped by gender, country of medical school attendedofleesidency
training, residency program affiliation, level of prior EBMitring in medical school, and prior
EBM training during residency. The Kruskal-Wallis test indidat&atistically significant
differences (p<.05) on environment perception scores on the scalavhsle and subscales
among groups identified by residency program affiliation, leveliof @@BM training in medical
school, and level of prior EBM training during residency. The follmyvchapter provides a
discussion of the findings and implications for instructional designers, perfoenmaprovement
professional, EBM teachers, and health information professionalsnfR@endations for further

research and conclusions are presented as well.
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CHAPTER 5

DISCUSSION

Chapter 5 discusses the research findings in reference toilitgliand validity of the
EBM Environment Scale, as well as results in relation to the researciogaebnplications and
recommendations for future research are also presented.
Overview

EBM training has become a component of training of mangeasly programs in this
country as EBM skills and competency are part of practice-baseding and improvement
requirements mandated by ACGME (Accreditation Council of Gradivedical Education,
2007). However, most EBM training interventions or programs mayp@able to achieve the
optimal learning outcomes since various contextual factors aee ofterlooked when EBM
training is being designed, developed, and provided to residentser@ongthe influence of
context, Richey (1992) suggests that the context of instruction shoutdnstdered as an
important variable cluster for those who design instruction. Suchrsasitéa in Streibel, 1991)
asserts that “human learning is phenomenologically and contgxialhd” (p. 548). In a study
to investigate barriers residents faced in practicing EBM, Green and RQ§)(2oncluded,

While increased informatics training and reliable, rapid, and jofinare access to

electronic information resources remain necessary, they aresuffitient to help

residents EBM. Educators must also attend to their attitudesrdoearning and to the

influence of programmatic and institutional cultures (p. 182).

Effective training involved the application of “a three-pronged amrodostering
attitudes, developing and practicing skills, and promoting understanditite afoncepts and
models behind the subject” (Silberman & Auerbach, 2006, p. 15). Residdrtsleatowards

evidence-based practice is one of multiple components or domains offaBMg, and it is one

of the important criteria to evaluate learning outcomes in addiboskills and knowledge
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(Green, 2000a; Shaneyfelt, et al., 2006). Assessing attitudes towakehesHbased practice
(EBP) may unearth some “hidden but potentially remediable batoetsainees’ EBP skill
development and performance” (Shaneyfelt, et al., 2006, p. 1124). On the atiderthna
“Institutional cultures” are conceptually identical with contekfiaators such as social support,
learning support, and learning cultures at the workplace. Cleaily,niécessary to design an
instrument which can be used to measure residents’ attitude aehtdy and assesspossible
contextual factors that may present barriers to residerasiifey and integration of evidence-
based medicine into their clinical experiences.

The purpose of the study was to develop and provide initial validaticghdanew scale,
the EBM Environment Scale, in response to the identified gap immetrts that can be used to
assess residents’ attitude (Shaneyfelt, et al., 2006) and to atfeyzevironment to identify any
facilitative and restraining factors affecting reside&8M learning and practice in a health care
setting. It was the first study to specifically explore tloatextual factors associated with EBM
learning and practice.

Content Validity

In appraising 104 instruments used to evaluate EBM learning and esvdased
practice (EBP), Shaneyfeld and associates (2006) found that nshstments focused on
measuring EBM knowledge and EBP skills. Among these instrumenésasa 1 type of validity
evidence was demonstrated for 53% of instruments and three or msety@idity evidence
were established for 10% of the instruments. Although several irsttamncluded a few
attitude items, few instruments assess the attitude domain Mf [E&ning in depth. None of

instruments evaluated met the quality criteria for establishment of yalidit
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The EBM Environment Scale development process followed the recommended scale
development procedures that comprised several phases/steps (DeVellis, 200t\de et al.,
2003; Spector, 1992). The process began with the identification of the content domain
specifically related to the EBM environment based on the conceptual model of gahtext
analysis (Tessmer & Richey, 1997). Following the content domain identficats the
generation of 158 potential scale items and multiple judging efforts by s@perts and a focus
group of 10 chief residents. Judgments of content validity were qualified usinggscali
procedures and quantified with the content validity index (CVI) as an objectigganito
evaluate items in the content validity evaluation of scale items (GravésD1L997; Lynn,

1986; Rubio, et al., 2003). The content validation analysis led to the first version of the EBM
Environment Scale with 48 items grouped under seven subscales. A survey that d¢onéade
scale items and seven demographic questions was piloted to a convenience sawsjoleras r
recruited from six residency programs at multiple training sitestal number of 127 surveys
were returned and preliminary data on 124 valid cases were analyzedrualintasistency
estimates of reliability and initial estimates of validity.

Reliability Estimates

Cronbach’s alpha was used to measure the degree of interrelatesnesg a set of
items created to measure a single phenomenon—the environmera. reliability analysis
resulted in Cronbach’s alpha of .943, suggesting that the scaledhaohtarnal consistency and
measured an underlying construct. Another form of internal consistsplitrhalf reliability,
was also analyzed to examine the correlations between soote® equal halves of the scale.
The correlation between forms (.919) and Spearman-Brown split-bigdbitity coefficient

(.958) equally provided evidence of the scale’s internal consistermyeVer, it should be
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pointed out that the initial Cronbach’s alpha was low for two subsdadener role (.454) and
social support (.359). It became clear that further item asalyas needed to examine how
items in these subscales contributed to the reliability of thecaldss Items with poor
performance should be removed from the subscales. Furthermore, tteend8cale could be
trimmed further to present a short version for participants to @eph further validation
studies. As DeVellis (2003) suggests, one should consider shortening amergtrwhen
Cronbach’s alpha is much above .90. Therefore, further factor anafydian iterative process
of item analysis with corrected item-to-total correlatiorese performed to trim and refine the
scale and evaluate the appropriateness of items in each subscale.

The process resulted in the third version of the scale—a shorseorvevith 36 items.
The revised scale demonstrated an adequate internal consistéhcyrnwalpha reliability
coefficient of .86. As DeVellis (2003) points out, “A scale with doha of .85 is probably
perfectly adequate for use in a study comparing groups wittecedo the construct being
measured” (p. 96). Item reduction and factor analysis also enhanceslididity coefficients
for the subscales, which ranged from .62 for social support to .99 for learning culture.

An analysis of Pearson product-moment correlations indicates ithatf she seven
subscales were statistically significantly correlatedhwite another at the significant level of .05
and .01. The small to large intercorrelations=(187 tor =.630) suggest that the constructs
underlying the subscales were conceptualized as being related smather but also distinct
measures of different factors that contributed to the overall EBM environrhghould be noted
that learning culture had a very high coefficient alpha (.88 aubscale. However it was only
slightly correlated with situational cues £ .187,p<.05) and learner role (= .160). Further

research with a larger sample is needed to examine the apfaoess of the subscale items and
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how the subscale items could be developed or revised to tap the paitubute of the EBM
environment.

Evidently, the EMB Environment Scale as a whole and its sevenaabsach by itself
were shown to be statistically reliable with an adequate to felgability coefficient in the pilot
study. The principal component factor analysis confirmed the internalis&waf the scale.
Subscales of the EBM Environment Scale

The scale measured the EBM Environment along seven dimensiarferthad seven
subscales including learner role, utility and accountability, resoavailability, social support,
learning support, situational cues, and learning culture. Each sulosrafgised a number of
items gauging contextual factors that conceptually represerffededt aspects of the overall
EBM environment. The aspects represented by the subscales aanvhegaGenn and Harden
(1986) refer to as “sub-environments” that constitute the environnmentekidents’ EBM
learning and practice.

The following section discusses results of internal consistency tand analysis in
relation to the factors assessed by subscale items.

Situational Cues.The first factorsituational cuegefers to the extent to which trainees
are cued on how to perform in their learning and workplace envirdnfe cues serve as a
reminder for learners to apply new knowledge and utilize leaskdts in their transfer
behaviors. The situational cues can be translated as clear guibedevant feedback within the
framework of a human performance model (Van Tiem, et al., 2004y &he external to
learners and are considered as part of contextual factors aaedoevith transfer context
(Tessmer & Richey, 1997). Research shows that timely peaforen feedback is one of

important environment factors predicting the performance of healéhproviders (Crigler, Fort,
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Diez, Gearon, & Gyuzalyan, 2006). Regarding role-modeling, Taylat Holten state,
“Modeling an evidence-based approach to practicing medicine fokeersritical appraisal of
personal assumptions as well as the framing and testing of gomalofjuestions that ultimately
guide practicg(1999, para. 3)

The situational cues subscale consisted 10 items that reffeetack, role-modeling,
encouragement, prompts, peers and attending physicians’ support. Itersisarsigwed
evidence of very good internal consistency with Cronbach’s alpha of .88&cted item-total
correlations (correlation of an item and all subscale items$ydirg itself) ranged from .672 to
.989. The subscale accounted for 29.99% of the largest proportion of teceain the total
scale when the EBM Environment Scale was factor analyzed. rfiean scores ranged from
3.15 for item 11 to 4.27 for item 33. The overall mean score of 3.83 feutiszale showed that
the perceptions of the sub-environment were not on the more favorabhteoh could suggest
that there was room for improving the situation cues to promotgerdgsi learning and adoption
of EBM. As Van Tiem et al. (2004) point out, to improve the environmatit vespect to
situational cues, proper personal development interventions suchdbadkend role-modeling
should be made available. Such interventions can help residents overedeae obstacles in
applying EBM knowledge and skills in the process of evidence-base practice.

Learner Role. The factorlearner roleis defined as a dimension measuring perceptions
of trainees’ goal setting, role clarity, and expectationsngigg EBM training. Based on the
contextual analysis model, it is a learner factor viewedpa$ of contextual factors that
contribute to successful instruction (Tessmer & Richey, 1997). Bandes, active goal setting

can be an important source of motivation for learning (Bandura, 1977). “Wtesduals set
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goals, they determine an external standard to which theyintgiinally evaluate their present
level of performance” (Driscoll, 2005, p. 314).

The learner role subscale contained 6 items that reflectededs’ perception of
expectations, learning goals, learning role in the learning proaedstask perception. As a
dimension of the EBM Environment Scale, the subscale highlightespaateof the multifaceted
environment for residents’ EBM learning and practice. The subses®nstrated evidence of
very good internal consistency (Cronbagh= .805). Item-scale correlations for the subscale
items ranged from .446 to .733. Item mean scores ranged from 3.12 fat5tenB.75 for item
48. Compared with other subscales, the subscale had the lowest nreafoisacsubscaleV =
3.42).

In his classic writing “Good-Bye, Teacher...”, Fred S. Kell#868) pictured what an
individualized instruction would be like. Among other characteristicsugh instruction, there
was the “minimizing of the lecture as a teaching device andnthrimizing of student
participation” (p. 184). Frank Finger (1962) considered the teachemnsigal job as “the
facilitation of learning in others” (as cited in Keller, 1968).e(nf the strategies for stimulating
motivation for learning in John M. Keller's (1983) model of motivatiodakign is building
confidence by providing learners with a reasonable degree of controthmre own learning.
Currently, faculty-led lectures on EBM topics tend to be the domigatiethod of delivering
EBM-training. Residents as trainees play the minimum role hi@ process of design,
development, and implementation of any EBM training. Little attensigraid to the learner role
that should be regarded as an important variable for effective #8Mng. The low score on
the subscale indicates that respondents had less agreement abooletlas clinical learners or

it may imply that they were not clear about their learrde mand expectations. Residents’
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perceived learner role as rated low by respondents in the stoué/lead to the presupposition
that any EBM training intervention would less likely result in the best retumvesiment.

In teaching adult learners, the learner role is linked with tbevation for learning and
the ultimate learning outcome. According to Knowles’ adult leayiheory, adult learners have
a need to know why they should learn something and they have the tdebeeself-directed
(Knowles, 1996). As Harris and Bell (1990) state, the roles thatdesaplay determine what
they learn, how they learn, and what role they expect the insttocpday (as cited in Tessmer
& Richey, 1997). To maximize EBM training outcomes, the adultnkrarole for residents
should be made explicit and clarified. They should have clear expestagiven the level and
quantity of EBM training provided. They should also be encouraged teealtic personal
learning goals and to play an active role in the whole learning ggod¢e designing EBM
training, medical educators need to consider the active rolerdiregds can play in the learning
process.

Utility and Accountability . Theutility and accountabilitysubscale as a dimension of the
environment for EBM learning and practice refers to the leanperteptions of usefulness,
relevancy, and value of EBM training. It is the learner conteat has been demonstrably
associated with learning transfer (Noe, 1986). The learner nebdse¢ the motivation to utilize
the learned capabilities. The motivation is in part determinethé learners’ belief that the
learning can be applied in relevant transfer situations, and that its applisatiorthwhile (Noe,
1986; Tessmer & Richey, 1997). When learners have high levels ofppenseof utility of
instruction, what they are to learn becomes more relevant to gaesonal goals. As Keller
(1983) asserts, relevancy is one of the key components for stimguhattivation in learning.

Along with perceived utility, perceived accountability “deternsinearners’ impressions of
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whether it really matters if they attend to the anticipageldication or training program”
(Tessmer & Richey, 1997, p. 94). In instructional design of training @nagjrperceived utility

and accountability can be cultivated to increase the likelihoodaatitegy and transfer (Tessmer
& Richey, 1997).

The subscale utility and accountability contained 6 items thgihaesized trainees’
perceptions of how the implementation and application of anticipatddl ttdning can enhance
their ability to provide quality patient care. The reliability lggs yielded an acceptable
reliability coefficient (Cronbaclw = 0.792). Item-scale correlation for each item ranged from
415 to .621. Item mean scores ranged from 4.03 for item 1 to 4.53nfoRliteThe mean score
for the subscale was 4.33, the highest among all the subscales. slifts siggest that
respondents tended to agree or strongly agree with the value atydofitiBM training. High
levels of perception scores on utility and accountability about EBMimg could also indicate
that the respondents had the motivation to learn and practice EBlsigaed that EBM skills
were useful in providing quality patient care. However, as thenh@an scores for learner role
and learning support indicate, the participants may be less dieat their role as clinical
learners in the learning process, and there may not be adearaiadesupport for their EBM
learning and practice. Therefore, in designing and providing EBMimg, it is important to
ensure that residents’ perceived utility and accountability ab®&®M Eaining match their
expected learner role and support available for their learning.

Learning Culture. The factorLearning Cultureis defined as a shared belief that there is
a strong support for the goal of learning and practicing EBMai®organizational factor, it
provides the “orienting context” (Tessmer & Richey, 1997) to suppottdahefer of the learning

and work environment behaviors, and it sends a message that leamhipgpatice of EBM is
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encouraged. The factor is a component or variable of the environmenathiammgact on EBM
learning and implementation. The subscale included 3 items that sizgih&rainees’ belief that
EBM adoption and integration into clinical practice are acceptedrastine practice of patient
care at the organizational level. The subscale demonstrated atsfactory internal item
consistency (Cronbachs = .987). The item-scale correlations were between .961 to .982. The
item mean score was 3.89 for item 29, 4.23 for item 35, and 4.35 foR#&eirhe average score

for the subscale was 4.15. The results suggest that respondents teagkee tor strongly agree
with the item statements in the subscale.

Resource Availability. Resource availabilitys a contextual factor in the environment
for EBM learning and practice. It is defined as beliefs, amass, and perceptions that clinical
information resources exist and are readily available and @aeesfienever needed. One of the
steps in evidence-based practice is to identify clinical infaomaresources and locate the
current best evidence relevant and specific to patient Sackétt, et al., 2000). As Tessmer and
Harris (1992) point out, learners who are not knowledgeable about thenegisof available
resources may not be motivated to apply their learned skills.

As a significant dimension of the environment, the resource audajasubscale
contained three items that focused on the availability and acd#gsddi evidence-based
information resources. Iltem analysis showed an adequate levekwofatonsistency for the
subscale (Cronbach@ = 746) and item-scale correlations ranged from .472 to .665. The item
mean was 4.33 for item 5, 4.02 for item 14, and 4.12 for item 10. The meammsxo#.15 for
the subscale. The results indicate that respondents were Ikelgrée or strongly agree that
evidence-based information resources were accessible and avaitabtbeir practice

environment.
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Residents’ awareness and perceptions of the existing EBMatlinformation resources
can affect their subsequent steps of evidence-based practimallgraappraising the evidence
and applying it to patient care. As Green and Huff's (2005) studyaaiers facing residents in
asking clinical questions indicates, lack of awareness and dirateess to clinical information
resources posted barriers for residents in taking the seristeps involving in learning and
practicing EBM. Evidently, awareness and access to online infiam@sources at the point of
care are essential in integration of evidence-based praatceatient care. For that reason, it is
important for EBM faculty and health information professionals tgdalliance in identifying
information needs and making information resources readily avadaileeasily accessible to
residents and other health care professionals.

Learning Support. Learning Supporis a characteristic of the immediate instructional
context at the organizational level. Learning support for medasitients can include such
elements as time allowance, learning assistance providedcblyyfasupport from the nursing
staff, etc. The learning support factor can facilitate or hibdér instructor and learner behavior
in the instructional context level (Tessmer & Richey, 1997). IrEBB Environment Scale, the
factor consisted of 5 items that reflected protected educhtioreafor residents to participate in
EBM training, faculty assistance and support through their involeenme EBM training as
facilitators and collaborators, and the support from nurses and hosaitallTee support from
nurses and other hospital staff may help release a certalnoferesidents’ workload pressure
while they attend EBM training.

The learning support subscale demonstrated evidence of internatenogi(Cronbach’s
o = .730). Corrected item-total correlations ranged from .337 to .660.niteam scores ranged

from 3.20 for item 25 to 3.80 for item 13. The average item scothéasubscale was 3.54. The

www.manaraa.com



111

low item score may be an indication that learning support wasdficient or unavailable for
residents in the process of EBM learning and practice. Thenfinskkems to be in agreement
with the results of a number of studies indicating the limitece tetlowance for residents’
individual learning (Green & Ruff, 2005; Hoff, et al., 2004) and lack of fgamho were trained
to teach the EBM process (Bhandari, et al., 2003). As workloadupeefsew & Reid, 2008)
and time constraints (Green, 2000a) were attributable to majdersato practicing EBM,
changes in residents’ work schedule and immediate training envinbrsheuld be made to
improve their learning outcomes.

Social Support As a dimension in the EBM Environment Scadecial supportis
defined as a factor of how trainees felt accepted, recognizédadued (Rotem, Godwin, & Du,
1995) or supported as members of the team by their peers, attendéngaptsy hospital staff, or
any social contacts who form the immediate environment and whals@aprovide “cues” about
training. Being social in nature, the environment serves as antiog context for trainees. A
favorable environment is where the social contacts support a gperot behavior. The social
support factor can shape pre-instructional attitudes toward trainthglso influence the transfer
of training (Tessmer & Richey, 1997).

The subscale for social support contained 3 items that refletitédal team work,
atmosphere of mutual respect, and commitment to life-long learih@g.internal consistency
estimates of reliability for the subscale was low compareth what of other subscales
(Cronbach’sy = .620). Corrected item-total correlations for the subscale itenged from .400
to .455. Netemeyer and colleagues (2003) suggest that items witlcolmelations (< .50)
become candidates for deletion. However, component principal analysenskeated that the

factor loadings for the three items were .753, .536, .395 respect@arly, the loadings
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exceeded the criteria for the minimum loading size (.35), a daaigle set up for item retention
in the study. The item mean was 4.23 for item 43, 4.17 for item 18, ando4.&@nh 34. The
average score of 4.17 for the subscale suggests that the pdrsecral support for learning was
adequate in the respondents’ environment.

In a workplace or in the process of EBM learning and practieectimtextual factors
discussed above could present as facilitative factors or batharsexert a certain level of
influence on residents’ EBM learning process and transfer of acg&@BM knowledge and
skills as well as their attitude formation and training motora{iTable 33). As the results of the
study indicate, these factors could interact with one another ard smeine of learner
characteristic or variables. To improve residents’ outcome-bpsddrmance in practicing
EBM, there need to be conditions present within the residendygstdt maintain the learning-
oriented culture (Hoff, et al., 2004). These conditions need to be ie fabring out the
optimal learning outcomes.

Table 33

Steps of EBM Process and Influences of Contextual Factors

Contextual Factors EBM Process| Steps of EBM Process Contextual Factors
I — _ ]
Ask Define and formulate a | Learning Support
focused clinical question| Situational Cues
Acquire Select appropriate EBM | Learning Support
b?iﬁ{nzrngme resources and search for Resource Availability
y . the best evidence
Accountability
Social Support Appraise Appraise the evidence | Learning Support
Learning Culture critically
Apply Return to the patient and Learning Support
apply the evidence Situational Cues
Assess Evaluate outcomes Learning Support
Situational Cues
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Clearly, it is of importance to examine these factors anddntify ways to assess and analyze
the factors as they interact to form the conditions for EBIVnlagrand practice. Any deficient
condition identified could become the target area for change and impnteefore investment
is made into designing and providing EBM training programs.
Criterion-Related Validity of the EBM Environment Scale

Validation research was conducted to further test the validitheokcale by examining
the relationship between scores of the scale/subscales and [daarecteristic variables. These
variables identified participants as groups by gender, country of medical sttemaled, level of
residency training, affiliated residency program, and previous ERMing in medical school
and during residency. Stern (1970) pointed out that characteristitseostudy body are
demonstrably important correlates of climate in educational envinsismaccording to Seels
and Richey (1994), “learner characteristics are those facettheoflearner's experiential
background that impact the effectiveness of a learning proces®2)(pAs learner characteristics
interact with the situation/context and content (Richey, 1992), the g¥axfedeveloping and
validating the contextual analysis tool of the EBM Environment Szat@ot be separated from
the assessment of these important variables about learner®lldheng section focuses on the
discussion of the findings related to research questions to intestigarelationship between
environment perception scores and learner variables.

Gender. The results of the study show that there were no significatehices between
female and male residents on the scores of the EBM Environmdat&sca whole. The finding
suggests that the scale was not sensitive in discriminateiderg groups by gender. It is in

agreement with what Cassar (2004) found in his validation studgaitnty there were no
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significant differences between male and female residentsoo@ssof an instrument to measure
the surgical operating theatre learning environment as perceived byurgsialstrainees.

However, there were significant differences on the average soeaa of the perceptions
of the resource availability subscale and two scale itentgVvié clear goals for learning EBM,”
and “My patient care workload is overwhelming.he results indicate that male and female
residents perceived resource availability differently. Matdents were likely to agree that they
had clear goals for learning EBM, while more female residentded to agree that their patient
care workload was overwhelming. The gender difference cowdest that female and male
residents had different perceptions of their workload. The differeneptons could potentially
influence residents’ participation in EBM training and practice in patientsedtiags.

In a study on assessing the educational environment in the ogemim, Kanashiro,
McAleer, and Roff (2006) found that there was a significant difiegein the perceived
educational environment between female and male residents. Fesidients perceived their
environment less favorably and they perceived fewer learning oppasumttheir educational
experience in the operating room. In another study of evidence-basetg@knowledge and
skills, significant differences were found between male and temesidents on the scores of a
test of biostatistics and interpretation of research redtitsdish, Huot, & Green, 2007). Roff et
al. (1997) also found that statistically significant differenegisted between male and female
faculty and medical student respondents on mean scores of a numbeglefitems in an
education environment study. Research shows that significant difésrencsted in the practice
style behaviors between female and male doctors as indicatEaniaje physicians providing
more preventive services and psychosocial counseling (Bertakis, 20@jalkily of care to

patients with type 2 diabetes (Berthold, Gouni-Berthold, Bestehorn, Boh&ro&e, 2008).
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Thus, gender can be a great variable to affect perceptions BBt¥leenvironment. With respect
to EBM learning and practice, further study is needed to igaethow different female and
male residents perceive their environment for learning and pract€BM so that training
strategies could be designed and implemented for bringing out the most knowledgdl gadhski
in residents of both genders.

Country of Medical School Attended More than 50% of international residents
participated in the survey (64.1%). Although there was a differendbe scores of the entire
scale between the two groups, the Mann-Whitney test did not rawveatatistically significant
difference between the two groups. However, statistically feegni differences emerged in
their perceptions of social support and learning culture. The in@mahtresidents scored
significantly lower on the subscale of learning culture tharltig residents. Previous research
also provides evidence that international residents had littl@irtgain EBM before residency
(Al-Almaie & Al-Baghli, 2004; Allan, Manca, Szafran, & Korownyk, 200A) study conducted
in a non-western country found that undergraduate medical students hdidasig barriers to
evidence-based medicine practice such as negative facuitglesttoward EBM use at the point
of care and lack of encouragement from faculty (Lam, FieJdlognston, Tin, & Leung, 2004).
Lack of understanding of the EBM process and exposure to EBMnigamay account for
international residents’ unfavorable perceptions of support for EBMitgarand learning
culture in the EBM environment.

The results of several studies indicate that different methamling background was
associated with evidence-based care that patients receiveglig@cians who graduated from a
U.S. medical school and those graduating from a medical schoolothearcountry (Pham,

Schrag, Hargraves, & Bach, 2005). Further research is neededetmide if it should be a
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concern for residency programs to design and develop training taitorétle needs of
international residents who comprise a large size of residentatigouin residency programs in
this country.

Level of Residency Training Level of training was analyzed by grouping residents into
three groups based on three levels of residency training: BGGY-2, and PGY-3. The mean
scores for the three groups ranged from 3.84 to 4.01. Although there wWerendiés in scores
among the groups, i.e., the mean score for PGY-3 was higher thasthétre two groups,
differences among the three groups were not statisticghjifisant. The results also show no
statistically significant difference on scores of the sesehscales among the groups. The
finding indicates that there was not much disagreement among resgtenped by level of
residency training regarding their perceptions of their EBM enuient. Thus, the scale was not
sensitive to detecting differences among groups by level afergsy training. The finding is
consistent with a study conducted by Kanashiro and associates (2606gxamined the
perceptions of general surgery residents regarding the edutaiom@nment in the operating
room. In their study, participants were grouped into junior residerdssanior residents for
comparing any difference in perceptions of the environment. The cmopasf the scores on
the scale as a whole or on subscales did not indicate any sighii¢ferences between the two
groups in their perception of the operating educational environment.

However, an interesting finding through the EBM Environment Survey rexasaled
when differences on individual items were compared among the tloepsgiThe three groups
differed statistically significantly on one item, #31, “Miteading physician provides me with
clear feedback on my EBM practice.” Senior residents had thedtigiean rank (71.09) than

intern residents (56.95) and junior residents (48.09). The finding may $uthgessenior
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residents were likely to receive clear feedback as theyhaag more time allowance to practice
EBM in patient care settings and that junior residents tendextéwve less feedback since they
were no longer interns who needed more feedback on evidence-lvastedep More research
with a larger sample across programs is needed to confirrfintiags regarding differences
among residents of different training levels in reference to the environnreappen.

Residency Program. According to Stern (1956), two levels of analysis of the
environment can be conducted: the idiosyncratic or private viewett person has of the
environment, and the shared or consensual view that members of a groupbbotdthe
environment. In designing classroom environment study, researchersdeuide whether
analyses involves perception scores obtained from members as indivdaa a group (Fraser,
1991). The development and validation of the EBM Environment Scale emghtdszanalysis
of combined perception scores from medical residents as groups to ‘dhéaswverage of the
environment scores” of all participants in groups.

In medical education research, climate has been studied nialiohying three lines of
research involving: 1) a measurement of climate to find whatature is; 2) the detection and
description of differences in climate between or among educhgomasonments of interest; and
3) the examination of climate as a dependent (criterion) or @mtksmt (predictor) variable
(Genn & Harden, 1986). Of particular interest in the study wasdésre to identify any
significant differences among residency programs on the enveainperception scores. It was
assumed that the EBM Environment Scale had the ability to disatienresidency programs at
different training sites that were characterized by multifacetatextual factors.

The results of the Kruskal-Wallis test show that there vwatadistically significant

differences on perception scores among programs on the emlieeasnd subscales. Participants
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in Program F had the highest mean rank (82.25) on the scale as aantiate five subscales
including situational cues, learner role, learning culture, learsupgport, and social support.
Their EBM environment seemed to be more conducive to residentsingaaind practice of

EBM. The results also show that participants in Program D hadughest rank mean on the two
subscales, utility and accountability, and resource availabditggesting that participants in
Program D tended to view the two aspects of their environment more favorably.

In a study assessing the physician and staff perceptions t#aifmeng environment in
ambulatory residency clinics, Roth and colleagues (2006) found thagatimenlg environment at
two training sites differed significantly. The finding from the EBM EnviremtnScale validation
study provides further evidence that the EBM Environment Scald t@ulised to compare and
contrast programs of interest. The comparative information caf ineich potential interest and
value to EBM faculty who would like to understand and improve the qudlityecenvironment
for residents’ learning and practice of EBM.

Prior EBM Training . The success of a training intervention is closely related yo ke
demographic characteristics and previous educational experiencan@re& Richey, 1997).
Two demographic questions were included in the EBM Environment cdbép the learner
factor with respect to their previous EBM training experiencenadical school and during
residency. Driscoll (2005) states that learning what is negert#s to a large extent on what has
been learned before. The learner’'s prior experience is tbaroesfor learning; therefore, the
“core methodology of adult education is the analysis of experie(ledwles, Holton, &
Swanson, 2005, p. 45). As adult clinical learners, residents’ previoustyasackground in
EBM may exist in different volume and quality. The information esidents’ prior EBM

training could contribute to understanding of “learner profile” and “egpgal background”
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that are two learner factors in the orienting context. The typeoatext “shapes learner
motivation and one’s cognitive preparation to learn” (Tessmer & Richey, 1997, p. 92).

Part of the validation research in the study involved the explorafioelationships
between residents’ prior EBM training and how they perceivedrieomment for their EBM
learning and practice. Statistically significant differeneesre found between groups identified
by prior EBM training level in medical school and during residefi¢ye findings indicate that
there was a very clear trend of higher scores on the EBM Enweran8cale for those residents
who reported to have high levels of previous EBM training in médchool or during
residency. In other words, residents with a higher level of pre\idMd training tended to
perceive their EBM environment more favorably.

An interesting finding was that higher levels of previous EBAthing in medical school
and during residency were both related with higher mean ranks omrtiee sibscales learner
role and learning support. The results could be an indication that msséh more EBM
training may have better awareness and understanding of theierle@ale. They may become
clear about their learning goal and expectations regardingEB&ir learning and practice. As a
result, they may have better awareness of their existing EBining component and make
better judgment of adequacy of time for the training. In terms of learopypst, the results may
be an indication that residents with more previous EBM trainingrbégaitilize more of the
support they needed for learning as their knowledge and skillBvh dtew. They may develop
a better relationship and interaction with their attending physcigeers, nurses, and hospital
staff.

Furthermore, bivariate linear regression analyses were coddiacievaluate how well

the three predictor variables, level of residency training,| lefvprior EBM training in medical
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school, and level of prior EBM training during residency, could pretetctiterion variable--
scores on the EBM Environment Scale. The focus was to investigat strength, size, or
direction of the relationship between these variables. The reRmrtenstrate that there was a
low positive correlation between level of residency training ardgption scores € .148), not
significant at the level of .05. However, the results show a signif positive correlation
between perception scores and level of prior EBM training, atethel bf .05. The results
suggest that level of prior EBM training in medical schaoot (.337) and level of prior EBM
training during residencyr (= .336) were both moderately correlated with the environment
perception scores. Evidently, prior EBM training in medical school andgltesidency was the
best predictor of scores on the EBM Environment Scale.

In short, the findings regarding the relationship of prior EBM trgremperience with
perception scores on the EBM Environment Scale provided evidence ofwalidiie EBM
Environment Scale that may be used as a measure of assoclaioreen EBM learning
outcomes and perceptions of the EBM learning environment.

Summary

The findings of the study indicate that certain learner cheniatstts were associated with
how residents perceived their EBM learning environment. Furthearetsavith a large sample
of representative population is needed to demonstrate how these cisiestes independent or
predictor variables are related to the environment perception s€¢&ees and Harden (1986)
thoroughly reviewed studies of climates of medical education envirdniflesy concluded that
climate is a real phenomenon and that it is worth investigatingpdamwo reasons: it is important
as an end in itself; it is essential as a means associated withi@calcatitcomes of fundamental

importance, such as learner development and achievement. In their \gbnaate should only
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be assessed of course, if such measures have utility as gutlesmprovement of educational
practice” (Genn & Harden, 1986, p. 122). The findings of the study indibatethe EBM
Environment Scale may have potential to be used alongside otheriv@bjeetasures and
judgment about the quality of EBM training programs to monitor amgnge in learning
outcomes resulted from an EBM training intervention. Further relseaould provide more
information on the outcomes of any change following the EBM trgimtervention in relation
to the EBM environment being as an important end as well as asnbgawhich the ultimate
EBM training goals are achieved.

Limitations

The EBM Environment Scale development process resulted in an iestrdahat had
been piloted for testing the psychometric quality of the scale.fihdengs of the study are
subject to several limitations inherent in this study due toegsarch design and several other
factors. First, the survey was confined to residents in gkekesidency programs in primary care
specialties. The scale was only validated on data collected from a conecsaemgle of medical
residents at six training sites. The sample may not reprédsemopulation for which the scale
was intended. The results may not be generalizable to residetkeatraining sites or in other
specialties. Thus, the scale requires expanded testing to intheageneralizability of findings
to a larger population.

Second, the sample for the study (n=124) did meet the samplerigizeon of 100-200
for initial item analysis (Spector, 1992). However, a larger sarsigk of 300 would be ideal for
scale development and validation (Nunnally, 1978). With a small sasrgdde the correlations
among items are potentially subject to the influence of chantardadf the scale whose items

were selected based on occasions of small samples is re-sténaicj the degree of the influence
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of chance factors may change and items that initially looked gogdaunk different due to the

chance factors. In addition, the coefficient alpha obtained on occasi@enghath the initial scale

development may be lower than expected. With a small sampleasizetentially good and

relevant item may have been eliminated because its correlatiorother items was weakened
simply by chance (DeVellis, 2003). Future studies with larger an@ mepresentative samples
are necessary to further validate the scale and address thaligabdity of the scale across
residency programs and relevant population.

Third, the assessment of the EBM environment was through respondents’ selbfeport
how the EBM environment appeared to be from their own perspective. Their perceptions a
notions may not reflect the actual environment in which they were located simcetheeport
was subject to personal or recall bias. Their impression and memory may natelgaeflect
what they experienced in their EBM learning and practice environment.

Fourth, study participation was voluntary and participants wersefliiselected, which
may lead to biased responses. Therefore, data collected majeqotately represent those who
chose not to participate in the study. Compared with those who respamdéd survey,
residents who did not respond may have scored differently, which couldiglbfecsuse non
response bias. Guerra (2001) points out that “collecting appropriatesw#fidient non-
respondent data is essential for determining whether a systdmes has had an impact on
results” (p. 118). She suggests additional measures (e.g., phonetaedis)to track non-
respondents. Further research involving the use of the EBM Environmald &umuld be
conducted to utilize alternative techniques such as phone calls amikingeto elicit responses

from non-respondents regarding their perceptions of their EBM environment.
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A final limitation is that study participation involves two driéat modes of the survey
procedure. Participants from four residency programs completed tileEEBironment Survey
in the paper format while participants from two other programs stdshtiteir responses to the
survey via the Internet. The two different survey modes may taiseissues. One is that
participants may give different responses to the survey of one rasdihey may have
preferences for the mode. Another is the different responseesatted from different survey
modes. The results of data analysis show that the response ridwe éoline EBM Environment
Survey was lower (ranging from 19% to 43%) compared to that of ther garvey (ranging
from 60% to 92%). The low response rates for the online survey maghit in potential bias in
responses that may not represent the overall EBM environment pemsept the majority of
residents in a residency program. In addition, the low response agtalso have an impact on
the variance in scores on the scale and subscales among regdmiged by residency
programs.

As more online survey tools become available and online surveys eéaunone popular,
the features, strengths, and weaknesses of different survey siumédd be considered in order
to identify the proper survey mode that would fit the purpose of acplatistudy. To deal with
challenges in different survey procedures, for future studies, mixed-moas/s may be used to
compensate for the weaknesses of each survey mode (Dillman, 2000).

Implications for Instructional Designers and Performance ImprovementProfessionals

The results from the study have provided additional evidence itatalTessmer and

Richey’'s (1997) contextual analysis model that can be applied $aynileg on-the-job training

within the context of health care settings regarding EBMhlagrand practice. The findings of

www.manaraa.com



124

the research have added to the knowledge base of instructional teghanbtbgerformance
improvement with respect to four areas:

1. The EBM Environment Scale with solid evidence of reliability andditglhas potential
to be used as an instrument for contextual analysis in systeimsttuction design of
EBM training for the specific group of adult clinical learners—dmal residents
(physician-in-training). It could be used as a needs asses$oo in the first phase of
the performance improvement systematic process to identify igagsults (Kaufman,
2006). These phases constitute tH®BIE model that comprises assessment, analysis,
design, development, implementation, and evaluation (Guerra, 2003).

2. It has shown that perception scores on the scale were assouititdrainees’ affiliated
residency program and prior EBM training experience in medabol and residency.
Further testing of the scale validity would support use of the EHBMronment Scale as
a summative measure of EBM learning outcomes, specificalbted to attitudinal
change in trainees.

3. Two subscales, learner role, utility and accountability, werendete to tap on learner
characteristics related to their perceptions of goal settitigfy and accountability for
training. The subscales with adequate internal reliability could geo®imeans to study
important learner characteristics when designing effective traintagventions.

4. Not all performance problems are caused by lack of knowledge altsl Several
subscales that constituted the scale were created to tap theneremtal support factors
related to information, instrumentation, and motivation as being détiden Gilbert's
Behavior Engineering Model (Gilbert, 1996) and at the multiplelsegech as the

organizational and process levels (Rummler & Brache, 1995; Van Eieal,, 2004).
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The EBM Environment Scale has contributed to environmental anabyds tb assess

performance needs at the workplace--the patient care setting for hredidants.

Molenda and Russell remarked that “the corporate trainincatites tends to place
learning, instead of performance, at the center of the univgrsajng the impact of the many
environmental factors surrounding performance in the workplace” (2006, p. BB6)ue with
the medical education literature specifically related tohiegc learning, and practicing EBM.
Good training programs may not deliver the lasting effects angd behavior at the workplace
if learner factors and other contextual factors are overlooked sigrdeg instructional
interventions or learning experiences. The Dick and Carey instnattilesign and development
model provides an overall planning process for instructional inteoventin various
environments. The model recommends beginning instructional design with asssgsment to
analyze the instructional content, the learners, the instructiontdxt, and the context in which
the skills will be applied (Dick, Carey, & Carey, 2005). Cleathe model fits the clinical
training environment where residents are expected to develop competgmacticing EBM for
the quality care of patients.

With the aid of the EBM Environment Scale to be used as an neesissmsst tool,
instructional designers and performance improvement professionalgvankthe health care
setting can conduct a context analysis to gather useful informatidesigning and providing
effective EBM instructional interventions. To foster and augrttentearner role in learning and
practice of EBM and to improve perceptions of EBM training utgityl accountability, an array
of instructional performance support systems or interventions caorb@ved from the field of
performance improvement and applied to designing and providing effetgaching and

learning strategies. Such teaching and learning strategoesd wncorporate adult learning

www.manaraa.com



126

principles (Knowles, et al., 2005), consider the effect of differenegtuml factors, and support
different types of learning modes or experiences to equip cliaaters with EBM knowledge
and skills and to develop appropriate attitude towards EBM learning and practice.

“A true instructional performance support system reinforcesntiegiation of workplace
learning and performance” (Van Tiem, et al.,, 2004, p. 27). Seveaaghihg and learning
strategies based on the instructional performance support sydesuosbed by Van Tiem,
Moseley, and Dessinger (2001) are adaptable for use in desighatgsreen (2000a) advocated
as integrated EBM training. Extensive and detailed description aoaisdien of these strategies
are beyond the scope of the research project. Table 34 provideshagfdghts and innovative
ways of applying them in designing EBM training that would hekdents link workplace

learning (learning EBM) with performance (applying evidence in patiar).

Table 34
Instructional Interventions to Support Residents’ Development of EBM Knowledge and Skills
Interventions What Why How
Self-directed | ¢ Design trainingto | e Meet diverse training| ¢ Learning depends on
Learning allow trainees to needs trainee readiness
master EBM e There is a lack of e Individual trainees
principles and EBM faculty or select their own
knowledge trainers materials
individually, at e Meet great need for | e Individual trainees
their own pace of individual set their own pace
understanding, development e Faculty serve as
based on their e Promote continuous coach or mentor
developmental learning
stage inthe EBM | o |ndjviduals take
process charge of their own
learning
Action e Learn EBM around| ¢ Emphasize group or | ¢ Select appropriate
Learning important, real, and collaborative learning patient problems
complex patient e Emphasize learning | ¢ Apply EBM
problems or clinical and development of knowledge and skillg
cases group members to solve problems
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Table 34 continued

Instructional Interventions to Support Residents’ Development of EBM Knowledge and Skills

Interventions What Why How
Action e Focus on process | e Enable learning | ¢ Encourage collaborative
Learning and problem transfer work among group
e Focus on inquiry Consider group members
and problem member needs e Seek possible solutions
solving and take action on
e Small group pressing patient
learning problems presented to
e Team building the group
Formal e Provide trainees | e Trainees lack the | ¢ Host conferences
Training with instructional necessary skills, | e« Offer workshops and
experience focusing  knowledge, or lectures
on what they need appropriate e Provide integrated
to know and /or attitudes to courses
what they need to perform evidence-
do to provide base care
quality care for
patients

e Addresses attitudes
as well as behavior

Knowledge e Capture and e Retain, share, and e Acquire, store, and
Capture and manage scattered disseminate manage access to EBM
Management knowledge within knowledge across resources, clinical cases,
or across residency residency clinical questions, and
programs and programs critical appraisals in an
departments e Promote access tq online knowledge
information database that would
assist teaching and
learning EBM
elLearning e Learning conducted e Cost-effective e Use online course
via electronic e Fit trainees’ busy development, lecture
media, especially patient care or on- capture, or web
the Internet call schedules conferencingools such
e Offer an alternative| ¢« Save traveling as Adobe Connect,
to classroom time llluminate, or Echo 360
instruction e Meet learning to create training
needs of experiences for e-
geographically learning

dispersed trainees
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Table 34 continued

Instructional Interventions to Support Residents’ Development of EBM Knowledge and Skills

Interventions What Why How
Interactive e Use a blog for e Encourage e Choose appropriate
Learning critical appraisal collaborative efforts technologies to fit
Technologies postings resulted | e Prompt active the setting and
from journal clubs; involvement in the learner needs
Wiki for posting learning process e Set guidelines for
clinical cases, e Learner-centered online postings of
guestions, and e Create an opportunity cases, clinical
search strategies for trainees to collect guestions, and
e Skype for electronic portfolios critical appraisals
individual tutorials through electronic | e Set up clear
related to EBM postings expectations
searching or any
EBM content

Similarly, these interventions are applicable to designing eidunehtevents for medical
students in clerkships and faculty looking for faculty development ilogusn the area of
teaching and practicing EBM. It is critical to establigintmuity of EBM instruction from
medical school to residency. Faculty development for academic amchtliaculty is the key
that would promise the quantity, quality, and continuity of EBM instruction in underdeadnd
graduate medical education.

Implications for Academic and Clinical Faculty Teaching EBM

The findings through the scale development and validation have dofereadditional
perspective to the literature on graduate medical education itonek® medical residents’
learning and practice of EBM in health care settings. To tbeareher’'s knowledge, the EBM
learning environment has never been empirically defined or studiedefdlee this study

empirically introduces the EBM learning environment as a phenomemmprising various
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aspects or factors that could be investigated for the purpose lafhfeg EBM learning and
enhancing the integration of EBM into patient care.

It is hoped that researchers, medical educators, and resigesgnam directors would
use the scale in further research on medical education ane théizscale as an assessment tool
to identify and pinpoint areas that need to be changed and improved @mvinenment if
residents are expected to learn and practice EBM in patientse#tingsinformation collected
through the scale could help medical educators and program direcdrsysnd what training
can do to bring about the optimal performance outcomes in traineesrésult, performance
solutions of non-instructional intervention types could be sought to dealwh#t hinders
residents’ effective learning and adoption of EBM.

To evaluate the effect of an EBM training intervention, a garhutstruments has been
designed to evaluate residents’ knowledge, skills, and attitudevevér, few existing
instruments assess attitudes in depth and meet the reliadmlkityvalidity testing criteria. A
comprehensive review of literature on EBM teaching and practicducted by the researcher
confirmed the finding in an evaluative study on instruments thasume EBM training
outcomes (Shaneyfelt, et al., 2006). According to the study, thengaigcaty of evaluative tools
to evaluate EBM attitudes and behavioral transfer in patient ssttemgs (Shaneyfelt, et al.,
2006). Wyer, Cook, Richardson, Elbarbary, and Wil§2008) concur with Norman’s (2004)
position that a comprehensive approach to evaluating effectiveneseoérdi EBM learning
and teaching is called for and requires the development of psgthcatly validated evaluation
tools (2004).

The EBM Environment Scale validation study was an attempt to deselbyalidate a

measurement tool to evaluate the EBM environment perceived by nissidEhe EBM
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Environment Scale with evidence of adequate internal consistencylmuleed as a component
of mixed-mode data collection systems for evaluation of residédshing outcomes or be
utilized to triangulate evaluative data about EBM learning ouésowmith respect to attitudinal
change. For example, it may be used in prospective studies tarmeaasidents’ changed
perceptions of the EBM environment as they progress throughout #irindgy. Furthermore, it
would be of interest to know how contextual factors in their EBMhiagrenvironment interact
to affect their learning and learning transfer. The scalelmeaysed as a contextual analysis tool
to assess how the EBM environment and sub-environments are conduciggdémtse EBM
learning and practice before resources are invested in develapshgmplementing EBM
training.

A higher level of the variable (scores on the scale) is desifabkresidency programs to
aim for. When contexts at certain levels measured by subssi@gerceived as less favorable, it
could mean they are flagged for improvement. Therefore, non-instratiiterventions (e.g.,
performance support systems) can be designed and implemented fg amatlimprove the
areas in the environment to enhance EBM training outcomes. Thasecardd refer to factors
such as learning support, social support, situational cues, and reswvaiedildy that are
important to consider in the systematical design, development, andriengkgion of an EBM
curriculum or program for residents.

Implications for Health Information Professionals

Health sciences librarians as health information professioredsl to acquire unique
expertise and experience different from those of colleaguedan bibrary services since they
are situated within “the intellectually and technologically saptaged context” of the rapid

changing health care environment (Medical Library Associa00,7). The paradigm shift in
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practicing medicine and the attention to evidence-based care auittent health care climate
have created unique opportunities for librarians to apply their knowladd skills as health
information professionals.

The educational policy statement of the Medical Library Assiocigd MLA) includes
clear definitions of competencies for health sciences librat@arsursue in order to achieve
success in the health sciences environment. The competencies include, but atigeddbtim

1. Understand the health sciences and health care environment and thes pigksties

and trends that impact that environment;

2. Understand the principles and practices related to providing inflemservices to

meet users' needs;

3. Have the ability to manage health information resources in a broad range afisform

4. Understand and use technology and systems to manage all forms of information;

5. Understand curricular design and instruction and have the abiltigatth ways to

access, organize, and use information;

6. Understand scientific research methods and have the abilitititalty examine and

filter research literature from many related disciplindgedical Library Associaiton,

2007, pp. 4-7).
Since the current best clinical evidence from clinical rete#& one of the three important
components in evidence-based practice (Guyatt, 2008; Sackett, et al,,i2808xpected that,
to a large extent, effective learning and practice of EBM ni¢e the availability and easy
access to evidence-based resources. Logically, health scidmeemns with knowledge and
skills in the MLA defined competency areas would become an indigpelsiving force in the
successful implementation of EBM training and integration gtherrole of librarians in health
information retrieval, organization, management, and dissemination.

The findings of this study demonstrate that different contexfa@bifs exerted certain
influence on residents’ EBM learning and practice. With a systapproach to contextual

analysis, these factors need to be taken into consideration gniggsiand providing EBM

training and facilitating the incorporation of the current best eval@rto decision making about
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individual patient care. Besides the factor of resource availgbiearning support, social
support, and learning culture as environmental factors are potepfialia which librarians with
the right competencies can augment their role and functions théd wontribute a great deal to
residents’ successful learning and practice of EBM. Librariaamha become experts in all
competency areas, but they can broaden their expertise, expandcdapatity, gain new
knowledge and skills in certain areas. Developing competenciekewamné areas would enable
them to position themselves as a key player in their institutimorgtext and become a resource
person in the designing, teaching, and integrating EBM into the undertgaah graduate
medical educational curricula. Clearly, it is necessary byatians to proactively promote their
expertise and ability as health information professionals. The uadénsty and awareness of
librarians’ qualifications, roles, and functions, on the part of meddatators and health care
professionals, would set the stage for librarians when they setglenship, forge alliances, and
build collaborative relationships with medical educators and otherhealé professionals in
providing EBM training and facilitating the adoption of EBM in clinical catérsgs.

Biomedical information expands exponentially each year. Chargeosstant in health
care organizations. It is vital for librarians to provide evidesfcen ongoing assessment of the
information needs of residents, health care professionals, and thamt paganization, and to
develop and implement a plan to provide appropriate resources ancesexviteet those
identified needs (Bandy, Doyle, Fladger, Frumento, Girouard, HayeRodrke, 2008). In
Gilbert's (1996) view, six basic influences on human behavior impactorpence
improvement. The six basic influences fall under two categoemgironmental support and
individual repertory of behavior. Individual skills and knowledge belong to #tegory of

individual repertory of behavior while resources and tools are p#neafnvironmental support.
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To facilitate effective learning and practice of EBM, thame three major functions that
librarians can perform to enhance residents’ EBM learning aradiggal) design and provide
effective integrated training to develop residents’ knowledge of kmpskdased EBM
information resources and build their skills in searching these mEsotor the best evidence; 2)
provide environmental support through provision of knowledge-based EBM informati
resources to facilitate learning transfer for behavior chamgeaiient care settings and create
support tools for these resources to become readily availableasihdaccessible at the point of
patient care; and 3) develop residents’ awareness of the needstnd availability of the
resources by promoting them through a variety of venues.

To design and create ongoing support tools, librarians need to h#neepswer of
information technologies and to seek information solutions to provideagaggs to evidence-
based information resources at the point of patient care and emgtimeal use of these
resources. Support tools such as an online EBM resource center (Dulhace\W& Leipzig,
2000), digital repositories of clinical cases, online collectionsliafcal questions and critical
appraisals of evidence could become useful in supporting learning and teaching.of EBM
Recommendations for Future Research

The study provides several interesting research directiortidee involved in teaching
and practice of EBM. More research could be conducted to furstablish the reliability and
validity of the EBM Environment Scale. With its ability to disginate groups by residency
program and prior EBM training in references to perception sctiresscale may be used to
compare and contrast programs of interest for comparative informiéitat program directors
and medical educators can use to understand and improve the quéigyEBM environment

for residents. Different samples of residents from various nesydgrograms could be recruited
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to participate in the EBM Environment Survey. Data collected eanded for additional item
analysis and internal consistency estimates to further réffimescale. In addition, test-retest
reliability can be conducted to examine the stability of thdescaer a certain interval
(respondents’ scores on the scale are correlated on two different occasions)

Different validity types are used in scale development in aal@enerate and develop
valid items and to provide evidence of measure quality. Under theldsréebel of criterion-
related validity are a number of sources of validity--concurrpredictive, convergent and
discriminant validity (Netemeyer, et al., 2003). To collect evodeof concurrent validity for the
EBM Environment Scale, future research could also be conducted tarmeamrelations
between scores on the scale and other objective measures of EBNédg® and skills. The
Berlin Questionnaire (Fritsche, Greenhalgh, Falck-Ytter, NeumaeKunz, 2002) and the
Fresno test (Ramos, Schafer, & Tracz, 2003) are two objectses af EBM knowledge and
skills. They are instruments widely used to evaluate knowledgekalsdis EBM training. The
EBM Environment Scale and one of the two tests can be administered to traioeesbdfafter
an EBM intervention. Any resulted finding indicating statisticalgnificant relations of the
environment perception score with the scores on one of the twaesk#l could be taken as
support for validity (Spector, 1992).

Another source of validity is the predictive validity that iseaf used interchangeably
with criterion validity (Netemeyer, et al., 2003). It traditionakyfers to the ability of a measure
to effectively predict future variables. As the results of thelys show, residents’ previous
training in EBM was associated with their scores on the EBMr&nwmient Scale. Research
could be conducted to investigate how the EBM Environment perceptiors ster@ssociated

with EBM training outcomes measured by the Berlin Questionniites¢he, et al., 2002), the
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Fresno test (Ramos, et al.,, 2003), or other locally developed rasa#As for the type of
convergent validity, it would be interesting to find out possibleetations between scores on
the EBM Environment Scale and those of other measures such asathed environment
(Copeland & Hewson, 2000; Roff, et al., 2005; Rotem, et al., 1995; Roth, et al), Z@Déhe
organizational environment (Probst, et al.,, 1998). For the evidence ofrdismt validity,
future investigation could be conducted to compute correlations betresatents’ board
certification examination scores and scores on the EBM Environment Scale.

Another interesting area for future research is to modify ¢aéesand administer it to a
faculty group. The responses from faculty and residents in dergesi program could be
compared for any differences between the two groups. Comparativenation collected from
the survey may be useful in informing decisions about programirngferelated to faculty
development.

Conclusions

This dissertation was a first attempt at studying some xtae factors in the
environment that can impact residents’ EBM learning and praciice. exploratory study
underscored the EBM environment and its multifaceted aspectspastamt variables to be
examined for the purpose of systematic design, development, impléimenséad evaluation of
EBM curricula or programs in graduate medical education.

The EMB Environment Scale holds promise as a reliable and potgnadéitl measure of
the environment of EBM learning and practice by medical residétdsiever, good scale
development is an iterative process involving further studies acogdes and settings. These
studies would provide additional evidence to verify the reliability satidity of the EBM

Environment Scale.

www.manaraa.com



136

APPENDIX A

Human Investigation Committee Approvals
Wayne State University

HUMAN INVESTIGATION COMMITTEE
WAYN E STATE 101 East Alexandrine Building
Detroit, Michigan 48201
N ]VE RSI Phone: (313) 577-1628
FAX: (313) 993-7122

http://hic.wayne.edu

NOTICE OF EXPEDITED APPROVAL

To: Fanggiong Mi
Administration & Crganization Stud

From: Ellen Barton, Ph.D.
Chairperson, Behaviorat Institutional Review Board (B3)

Date: May 29, 2009
RE: HIC # 058709B3E

Protocol Title: Development and Validation of a Measurement Scale to Analyze the Environment for
Evidence-Based Medicine Learning and Practice by Medical Residents

Sponsor:
Protocol #: 0906007176
Expiration Date: May 28, 2010

Risk Level/Category: Research not involving greater than minimal risk

The above-referenced protocol and items listed below (if applicable) were APPROVED following Expedited Review
(Category 7*) by the Chairperson/designee for the Wayne State University Behavioral Institutional Review Board (B3) for
the period of 05/29/2008 through 05/28/2010. This approval does not replace any departmental or other approvals that
may be required.

* Recruitment Letter for Panel of Experts
¢ Internet Information Sheet (dated 4/20/09)
* Note to Pl: When surveys are ready for distribution, please provide a copy of the email that residency directors will

send to students in their programs; this email must be sensitive to the possibility of students’ perceiving coercion to
participate,

¥ Federal regulations require that all research be reviewed at least annually. You may receive a "Continuation Renewal Reminder"
approximately two months prior to the expiration date; however, it is the Principal Investigator's responsibility to obtain review and
continued approval before the expiration date. Data collected during a period of lapsed approval is unapproved research and can
never be reported or published as research data.

® Al changes or amendments to the above-referenced protocol require review and apprval by the HIC BEFORE implementation.

Adverse Reactions/Unexpected Events (AR/UE) must be submitted on the appropriate form within the timeframe specified in the
HIC Policy (http://www.hic.wayne.edu/hicpol.htmil).

NOTE:

1. Upon notification of an impending regulatory site visit, hold notification, and/or externat audit the HIC office must be contacted immediately.
2. Forms should be downloaded from the HIC website at each use.

*Based on the Expedited Review List, revised November 1998

www.manaraa.com



137

APPENDIX B
Permission Letters or HIC Approval for the EBM Environment Survey

Administration

Yatle Univi ersity it Investigation Commniitece Telephone: 203-785-4688
Sehool of Medicine Fax: 203-785-2847
47 College Street, Suite 208 Hasp:infa.med vale, echithic

PO, Box 208010
New Haven CF, 06520

To:

From:

Date: i

HIC Protocal #: 0911005981 i

Study Title: Dcvclopmgm and Validation of a Measurement Scale to
Analyze the Environment for Evidence-Based Medicine
Learning and Practice by Medical Residents

Approval Dave: 1171772008

Submission Type: Initial Application

The research thut you describe in your application invelving the above-named profect is exempt from HIC review under the
paris of the federai regulations as noted below, Please keep a copy of this letter for your records,

Based wpon the deseription of your projeot; the HIC finds the criteria below 1o be met. Please note that any revisions to this
project miust be subinitted to the HIT for further revicw, At that point, a determination will be made regarding the continued
exempt status-of the reseatch. You'may keep a copy of this letter for your records.

Inivestigators conducting research involving human partivipants are required to report within 48 hours of discovery any
serious and Unanticipsted adverse events relatid torthe rescarch participation and upanticipaied problems involving risks to

subjeets or otheis oceurting in the course of the rescaich.

You should keep a copy of this letter for yourreeords,

Review Comments;

oL EXEMPTION 45 CFR 46, LOX(MH2): - This research is exempt from IRB review under faderal regulation 45 CFR
46, 101¢b)(@): This part of the réguldtions covers research invilving the'use of edueational tests (cognilive, diagnostic,
aptitude, achievenient):; sureey procedures; interview procedires-or observation of public behavior, unless; ()
information obtained is recorded in such 4 manviet that haman subjects can be identified, directly or through identifiers
linked to the stibjects; and G i} any:disclosure. of the hiiman subjects# responses outside the research could reasonably
plage the subjects at risk of criminal oveivil Hiability or be dnmaging 1o the subjects# financial standing employability,
OF reputation; .

M. éniﬁrdnmm{_“ e 1oog
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Morristown Memorial Hospital

Program Director, Departiment of Medicine 100 Madison Ave
r_ Marristown, N 07962

ATLANTIC HEALTH

8/17/2009

RE: Research on Evidence Based Learning and Practice by Medical Residents
To whom it may concern:

t have been contacted by Misa Mi regarding the feasibility of having the residents In my program
participate in a research project with the above name.

This project has my support, and | am happy to give Ms. Mi the permission to administer the survey
to my residents. ! will ensure that they review the informed consent prior to taking the survey.

Sincerely,

Program Director, Internal Medicine
Associate Clinical Professor of Medicine
Mount Sinai School of Medicine

THE PASSION TO LEAD
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ST, EUKE’S HOSPITAL / THE UNIVERSITY OF TOLEDO

Family MedECine 6005 MONCLOVA ROAD | MAUMEE, OHIO 43537 | 419-383-5522 .
Residency Program FITTP://RESIDENGY STLUKESHOSPITAL GOM

October 7, 2009

Misa Mi, M.A.,, M.L.LS., AH.LP.
Medical Librarian

Mulford Library

MLB 409

3000 Arlington Ave.

Mail Stop 1061

Toledo, OH 43615

Dear Misa:
We would be happy to have you administer your survey as part of your ongoing

research, We will be expecting you next Wednesday at 11:45 a.m. to speak with the
residents.

Sincerely,

Program Director

www.manaraa.com



140

St Vincent
Mercy Childrens Hospital ————

2213 Cherry Street

Care you can believe in® Toledo, Ohio 43608
(419) 251-8000

Toll-free: (877) 322-2200

September 29, 2009

RE: Learning Environment Survey/Study of Ms. Misa Vi
To Whom it May Concern:

| am writing to indicate my full support for Ms. Misa Mi to distribute and score a resident learning
environment survey and evaluation of their practice of evidence based medicine.

The information sheet that will be given to the residents documents sufficiently the risks, benefits and
other important issues, such as confidentiality. No resident will be required to participate.

If you have any guestions, please call _

Sincerely,

Director, Pediatric Residency Program

TS

Affiliated with The University of Toledo College of Medicine
University of Michigan Health System ~ C.5. Mott Children’s Hospital

A MEMBER OF MERCY HEALTH PARTNERS
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I D

Associate Chair, Department of Medicine
Director, General Internal Medicine Division
Medical Director, Retroviral Disease Clinic
Lenox Hill Hospital

New York, NY

Misa F. Mi

Instructional Technology, College Of Education, Wayne State University

Dear Ms. Misa Mi,
This letter is to confirm that the medical residents at Lenox Hill hospéallae to participate,
by responding to survey questionnaire, in your study titled “Development and titadidaa

scale to analyze the Environment for Evidence-Based Medicine learning aticepogdViedical
Residents”.

We hope our collaboration help advance our understanding in the topic.

Sincerely,
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Mi, Misa

From:

Sent: Monday, September 28, 2009 10:08 AM
To: Mi, Misa

Subject: Letter of support

Dear Mrs Mi

It was my pleasure to meet with you and discuss your fascinating work on your PHD thesis. | give you my permission to
administer the questionnaire

Evidence Based Medicine (EBM) Environment Scale to our internal medicine residence following their scheduled
didactics.

Professor of Medicine

Pulmonary/critical care /Sleep

Program Director Internal Medicine Residency
Director, medical Intensive Care
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APPENDIX C
Content Validation Packet for Expert Panelists
Recruitment Letter for Panel of Experts
Dear Dr. (name of expert):

| am conducting a research project for my dissertation. The purpose of the isrtpetevelop
and validate an instrument, the EBM Environment Scale, to measure medical sésident
perceptions of the environment in which EBM learning and practice occur. The develaime
residents’ competency in EBM through the adoption of evidence-based clinicat@epiends
on many factors, among which are contextual factors that can interafedioledrning and
transfer in a health care environment.

You are being invited to serve on a panel of experts because of your knowledge and your
involvement in teaching EBM to residents. Your participation in the review praceakiable
as a preliminary step to validating the scale and subsequent phases of tHesdafament.

The scale consists of items related to different contextual factonméyagffect instructional
design, development, and implementation of effective EBM training for opteaalihg and
learning transfer. When the scale is administered to medical residentsibe necruited for
the study participation, they will be asked to rate each item on a 5-point respaladecsc
“strongly agree” to “strongly disagree”.

Thank you for your contribution to the research study. Should you have any questions
concerning this study or would like a final version of the scale pleaseadedbfcontact me at
XXX-XXX-XXXX Or misami@wayne.edu

Sincerely,

Fanggiong (Misa) Mi, PhD Candidate
Instructional Technology

Administrative & Organizational Studies Division
College of Education

Wayne State University

3 South Education Building

Detroit, Ml 48202
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Instruction for Expert Panelists

As part of the content validation process of the EBM Environment Scale, you ald@ske
evaluate to what extent you think each item is relevant to the dimensions thseg¢méfine

content domain of the EBM environment. You are also asked to indicate how concise and clear
you think each item is.

Items in the enclosed scale inventory have been generated as candidategdat eausion in
the scale. The expert review process is intended to improve the scale throughrtiiegyi
selection, substitution, or revision of these scale items. Your input is vital arfltewaied as
constructive feedback for the scale development, so please be as completelyrchddicised
as possible.

e As you read through each item, please rate it as follows:

1. Rate the level of relevance on a scale of 1-4 (1=not relevant, 2=somewhat relevant,
3=quite relevant, 4=highly relevant). Space is provided for you to comment on individual
items as you see fit.

2. Indicate the level of clarity for each item, also on a four-point scale (1=ewt @=needs
major revisions to be clear, 3=needs minor revisions to be clear, 4= cleag.iSpac
provided for you to comment on individual items as you see fit.

e Feel free to recommend any items that should be included or deleted under the “Comment
column.

e After completing the scale inventory, please answer the final questionsesicktio¢ the
inventory.

e Please return this completed packet to Misa Mi using the enclosed self-addseessped
envelope by Friday, July 31st, 2009.

Thank you very much for your time! Should you have any questions concerning this stasky pl
contact Misa Mi at XXX-XxX-XxXx omisami@wayne.edwor the Chair of the Wayne State
University Human Investigation Committee at 313-577-1628.

Once again, thank you very much for your contribution to this study!
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11%

8

clinical practice.

Goal Setting Relevancy Clarity Comments
(Personal learning goals prior to any EB| 1=not 1=not clear (For each item, provid
training) relevant 2=needs major |any comments. Also,
2=somewhat revisions please indicate whethe
relevant, 3=needs minor |the item should be
3=quite revisions deleted from the final
relevant 4=clear version of the scale.)
4=highly
relevant
I understand why | need to participatel 2 3 4 | 1 2 3 4
in EBM training.
| want to develop knowledge of EBM1 2 3 4 | 1 2 3 4
content.
| want to become familiar with EBM |1 2 3 4 1 2 3 4
resources available for residents to use.
I need to develop my skillinsearching 2 3 4 | 1 2 3 4
for the evidence.
I need to develop my ability to 123412314
critically appraise the evidence.
I need to learn how to apply thecurreht 2 3 4 | 1 2 3 4
best evidence to patient care.
| have clear personal goalsforlearnilg 2 3 4 | 1 2 3 4
EBM.
Utility and Accountability Relevancy | Clarity Comments
(Perceptions of usefulness, relevancy, a 1=not 1=not clear (Provide any comment
value of EBM training) relevant 2=needs major |on the items and
2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
EBM is relevant to what | do as a 12 3 4 1 2 3 4
resident.
EBM training will benefitmeincaringl 2 3 4 | 1 2 3 4
for my patients.
| see the value in learning EBM 12 3 4 1 2 3 4
content.
| see the value of adoptingEBMinmgt 2 3 4 | 1 2 3 4
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5. Training in EBM will help me providg1 2 3 4 | 1 2 3 4
better care for my patients.

6. Learning EBM willhelpmedevelop|1 2 3 4 |1 2 3 4
my competency as a physician.

7. The EBM training willenhancemy |1 2 3 4 | 1 2 3 4
ability to integrate the evidence into
clinical practice.

8. Learning EBMis very usefultomeinl 2 3 4 | 1 2 3 4
providing quality care for my patients.

9. The knowledge and skills I gainfrom1 2 3 4 | 1 2 3 4
EBM training will affect my practice
in patient care.

10. A post-training evaluation will 123412314
motivate me to participate more in
EBM training.
Learner Role and Involvement Relevancy | Clarity Comments
(Perception of role clarity and expectatiq 1=not 1=not clear (Provide any comments
for residents in EBM training) relevant 2=needs major |on the items and
2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
1. lunderstand the competency 1234|1234

requirements by the Accreditation
Council of Graduate Medical
Education.

2. | have an understanding ofwhatEBML 2 3 4 | 1 2 3 4
training entails.

3. Residents are encouragedtobecomel 2 3 4 | 1 2 3 4
active participants in the learning
process.

4. Faculty determine whatistobelearndd2 3 4 | 1 2 3 4
in EBM training events.

5. Residents are given the opportunityfd 2 3 4 | 1 2 3 4
contribute to EBM learning content.

6. Residents are involved in planningfod 2 3 4 | 1 2 3 4
EBM training events.

7. Residents have inputon whatshouldl 2 3 4 | 1 2 3 4
be taught in EBM.

8. Mandated training in EBM would 1234 12 34
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increase the level of residents’
attendance to EBM training.

apply my EBM knowledge and skills

Task Orientation Relevancy | Clarity Comments
(Perceptions of the purpose and 1=not 1=not clear (Provide any comment
instructional objectives of EBM training) | relevant 2=needs major |on the items and
2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
Residents are aware of whattheyargl 2 3 4 | 1 2 3 4
supposed to learn in EBM training.
There are clearly stated objectivesofl 2 3 4 | 1 2 3 4
EBM training.
There are objective measures of 123412314
residents’ EBM knowledge and skillg.
Residents are aware of expectationgdn2 3 4 1 2 3 4
them with respect to EBM training.
There are training goalsforEBMin (1 2 3 4 | 1 2 3 4
my residency-training program.
There is a well-structured EBM 12 3 4 1 2 3 4
component in my residency training
program.
There are desired EBM outcomes forl 2 3 4 12 3 4
EBM training in the residency training
program.
There is congruence betweenEBM (1 2 3 4 | 1 2 3 4
training goals, EBM learning contentj,
and measures of learning outcomes
Applicability Relevancy | Clarity Comments
(Belief that EBM learning can be applieq 1=not 1=not clear (Provide any comment
in the patient care settings and its relevant 2=needs major |on the items and
application is worthwhile) 2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
I will be able to apply EBM 123412314
knowledge and skills in patient care.
There will be opportunitiesformeto|1l 2 3 4 1 2 3 4
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in the clinical setting.
Evidence can be translated intobettel. 2 3 4 | 1 2 3 4
clinical practice.
EBM results in better clinical carefor1 2 3 4 1 2 3 4
patients.
| am sure that | can practice EBM. 1234 12 34
I am sure that | can implementEBM(it 2 3 4 | 1 2 3 4
a time efficient way.
Implementing EBM will improvethe |1 2 3 4 | 1 2 3 4
care that physicians deliver to patients.
Using evidence will change my 1234|1234
clinical practice.
Resource Availability Relevancy | Clarity Comments
(Awareness and belief that EBM resourq 1=not 1=not clear (Provide any comment
are available and that they are accessib| relevant 2=needs major |on the items and
whenever needed) 2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
There are trained EBM facultywho (1 2 3 4 | 1 2 3 4
can teach EBM in my residency
program.
| am aware of existing EBM resourced 2 3 4 | 1 2 3 4
available for me to use.
The EBM resources are convenientlyl 2 3 4 1 2 3 4
accessible at the point of care.
There are enough computer 1234|1234
workstations for residents to use to
search for the clinical research
evidence.
EBM resources needed for EBM 12 3 4 1 2 3 4
practice are readily available to me.
There is an adequate level of EBM (1 2 3 4 | 1 2 3 4
resources provided by the library at my
training site.
Access to EBM resources andtoolsjd 2 3 4 | 1 2 3 4
easy in my environment.
I am not sure that | can accessthebest 1 2 3| 4 12 3 4
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resources in order to practice EBM.

Social Support Relevancy | Clarity Comments
(The extent to which residents are 1=not 1=not clear (Provide any comments
supported, accepted, and recognized by relevant 2=needs major |on the items and
those around them) 2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
1. Residents are regarded as animportdnt2 3 4 | 1 2 3 4
contributing group in patient care.
2. There is a high degree of physician-|1 2 3 4 | 1 2 3 4
nurse collaboration in the clinical
setting.
3. Ifeel part of the clinical team workingl 2 3 4 | 1 2 3 4
here.
4. | work collaboratively with my 1234|1234
attending physician.
5. 1 work collaboratively with other 123412314
residents in small group discussions
6. My attending physician promotesan/l1 2 3 4 | 1 2 3 4
atmosphere of mutual respect.
7. There is a mutual respect among 123412314
faculty and residents.
8. There is sufficient nursing and 1234|1234
ancillary staff support at my training
site.
9. There are frequent and close 123412314
interactions between attending
physicians and residents throughout|a
working day.
10. Nurses and other hospital staffare |1 2 3 4 | 1 2 3 4
supportive of EBM practice.
11. Residents work as ateamtoapply |1 2 3 4 | 1 2 3 4
EBM to solve a clinical problem.
12. Residents share EBM learning 1234|1234
experiences with one another.
13. | often observe my peersapplying |1 2 3 4 | 1 2 3 4
EBM in caring for their patients.
14. | often discuss EBM with other 1 2 3 4 12 3 4
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residents in the patient care setting.

15. Residents interact with each otherinl 2 3 4 | 1 2 3 4
learning and practicing EBM.
Physical Setting Relevancy | Clarity Comments
(The extent to which the spatial 1=not 1=not clear (Provide any comment
environment facilitates EBM learning) | relevant 2=needs major |on the items and
2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
Classrooms are available for EBM |1 2 3 4 | 1 2 3 4
small group discussions.
The classroom used for EBM trainingl 2 3 4 | 1 2 3 4
is conducive to active learning.
The room for EBM training is 123412314
comfortable.
| feel comfortable interacting with 123412314
faculty and other residents in the
learning environment.
The seating arrangementencouragesl 2 3 4 | 1 2 3 4
residents’ participation in group
discussions.
Faculty Role Relevancy | Clarity Comments
(The degree to which faculty are involve| 1=not 1=not clear (Provide any comment
in EBM training) relevant 2=needs major |on the items and
2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
Faculty lead all small group 123412314
discussions.
Faculty collaborate with residents in|1 2 3 4 1 2 3 4
providing EBM training.
Faculty teach all EBM content. 1 2 3 4 1 2 3 4
Faculty determine all contentin EBM1 2 3 4 1 2 3 4
training.
Faculty ask residents’ input on what 1234 12314
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they want to learn about EBM.

evidence is always available for me.

6. Faculty are the oneswho providealll 2 3 4 | 1 2 3 4
EBM training content in my residency
program.
7. Faculty serve as the coach in the 123412314
residents’ learning process.
8. Faculty serve as the facilitatorinthe|1 2 3 4 | 1 2 3 4
residents’ learning process.
9. Faculty’'s role is to deliverdidactic |1 2 3 4 | 1 2 3 4
lectures on EBM.
Learning Schedules Relevancy | Clarity Comments
(The extent to which EBM training is 1=not 1=not clear (Provide any comments
provided to residents) relevant 2=needs major |on the items and
2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
There is adequate time allocated forf1 2 3 4 | 1 2 3 4
formal EBM lectures.
There is adequate time allocated forf1 2 3 4 | 1 2 3 4
EBM small group discussions.
The length of the EBM training is 123412314
appropriate.
There is adequate time providedfor|1 2 3 4 | 1 2 3 4
residents to learn EBM content.
There is sufficient time devotedto |1 2 3 4 | 1 2 3 4
EBM training in my residency
program.
There are regular EBM training 123412314
offerings in my residency program.
The residency program provides 123412314
adequate EBM training that | need tg
become adept at the EBM approach
The time for the EBM training fitsmy1 2 3 4 | 1 2 3 4
schedule.
Training in online searchingforthe |1 2 3 4 | 1 2 3 4
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with clear feedback on my practice g

=2

Transfer Opportunities Relevancy | Clarity Comments
(Perception of available opportunities to| 1=not 1=not clear (Provide any comment
transfer acquired EBM knowledge and | relevant 2=needs major |on the items and
skills to the care of patients) 2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
There are opportunities formetoapply 2 3 4 | 1 2 3 4
EBM knowledge and skills in the
clinical setting.
| have plenty of opportunitiestoapplyl 2 3 4 | 1 2 3 4
EBM in caring for my patients.
| have the opportunity to observeandl 2 3 4 | 1 2 3 4
interact with other residents in learnipng
and practicing EBM.
It is difficult to incorporate EBMinto |1 2 3 4 1 2 3 4
my residency training program.
| have opportunitiestousemyEBM |1 2 3 4 | 1 2 3 4
skills in a patient care setting.
There are enough opportunitiesformgé 2 3 4 | 1 2 3 4
to reinforce my EBM skills in the
clinical setting.
Situational Cues Relevancy | Clarity Comments
(The extent to which attending physician 1=not 1=not clear (Provide any comment
role model EBM practice and provide |relevant 2=needs major |on the items and
feedback/guidance for residents on EBN 2=somewhat revisions recommendations for
learning and practice) relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
My attending physician practiceseEBM 2 3 4 | 1 2 3 4
in the clinical setting.
Faculty role model evidence-based |1 2 3 4 | 1 2 3 4
practice during rounds and case
discussions in the clinical setting.
| often observe my attending physiciah 2 3 4 1 2 3 4
applying the evidence in decision
making about patient care.
My attending physician providesme|1 2 3 4 | 1 2 3 4
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EBM.
5. There are faculty role modelswhocah 2 3 4 | 1 2 3 4
assist me in adopting EBM in real time
to solve patient problems.
6. My attending physicianinvolvesmeji 2 3 4 | 1 2 3 4
decision making about clinical cases.
7. Faculty are good at mentoring 123412314
residents.
8. lcangetguidance lneedonmyEBML 2 3 4 | 1 2 3 4
learning and practice.
9. Residents receive constructive 12 3 4 1 2 3 4
feedback for applying EBM to patient
care.
10. My attending physician providesme|1l 2 3 4 | 1 2 3 4
with clear feedback on my practice qgf
EBM.
11. My attending physician modelsthe |1 2 3 4 | 1 2 3 4
EBM process in the patient care
setting.
Learning Support Relevancy | Clarity Comments
(The extent to which time is allowed for | 1=not 1=not clear (Provide any comment
residents to participate in EBM training | relevant 2=needs major |on the items and
and assistance is available to residents | 2=somewhat revisions recommendations for
learning EBM) relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
1. I have protected time to participateinl 2 3 4 1 2 3 4
EBM training events.
2. My workload allows me to devotetimé 2 3 4 | 1 2 3 4
to learning EBM content.
3. There is a balance between service ghd2 3 4 1 2 3 4
education at the training site.
4. My workload is overwhelming. 1234 12 34
5. My on-call schedule providesmewitik. 2 3 4 | 1 2 3 4
the opportunity to attend EBM
educational events.
6. My on-call schedule preventsmefrodm 2 3 4 | 1 2 3 4

attending EBM educational events.
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7. My clinical responsibilities are 123412314
overwhelming.
8. My clinical schedule allowsmeto |1 2 3 4 |1 2 3 4
search for the evidence.
9. I have protected time for searchingfot 2 3 4 | 1 2 3 4
the evidence during my clinical
rotation.
10. | have protected time for critically |1 2 3 4 | 1 2 3 4
appraising the evidence during my
clinical rotation.
11. There are shortages in resident 123412314
coverage at my training site.
12. There are staff shortages at my trainidg2 3 4 | 1 2 3 4
site.
Faculty Support Relevancy | Clarity Comments
(The extent to which residents receive | 1=not 1=not clear (Provide any comments
help, guidance and direction from relevant 2=needs major |on the items and
attending physicians/preceptors in learn| 2=somewhat revisions recommendations for
and practicing EBM) relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
1. My attending physician is easily 123412314
accessible.
2. My attending physician is supportivel1 2 3 4 | 1 2 3 4
of my EBM learning.
3. My attending physician is supportivel1 2 3 4 | 1 2 3 4
of my EBM practice.
4. Trained faculty are availabletoteachl 2 3 4 | 1 2 3 4
EBM at my training site.
5. Faculty encourage residentstoexpregs 2 3 4 | 1 2 3 4
their ideas about learning and
practicing EBM.
6. Faculty explainto residentswhywe |1 2 3 4 | 1 2 3 4
need to learn and practice EBM.
7. Faculty and residents shareEBM |1 2 3 4 | 1 2 3 4
learning and practice experiences.
8. There is a high level of involvementpt 2 3 4 | 1 2 3 4
faculty in teaching EBM.
9. Faculties accept EBM as a practical 1234 12314
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and valuable approach to patient care.
10. Faculty promotes the use of EBMin|1 2 3 4 | 1 2 3 4
solving clinical problems for
individual patients.
11. My attending physician promptsmetd 2 3 4 | 1 2 3 4
apply the evidence to solve clinical
problems.
Teaching Support Relevancy | Clarity Comments
(The degree to which faculty are suppor] 1=not 1=not clear (Provide any comments
in terms of time allowance for faculty relevant 2=needs major |on the items and
professional development, involvement,| 2=somewhat revisions recommendations for
and teaching assistance in EBM) relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
1. Faculty are provided opportunitiesfqrl 2 3 4 | 1 2 3 4
professional development related to
EBM teaching and practice.
2. Faculty are given opportunitiestogaia 2 3 4 | 1 2 3 4
necessary knowledge and skills to
become effective EBM teachers.
3. Faculty are encouragedtobecome |1 2 3 4 | 1 2 3 4
EBM teachers.
4. Faculty are given opportunitiestogaiga 2 3 4 1 2 3 4
necessary knowledge and skills to
become effective EBM practitioners.
5. Faculty are encouragedtolearnEBML 2 3 4 | 1 2 3 4
content.
6. Faculty are recognized for their 123412314
involvement in teaching EBM.
7. Faculty have time toteachEBMina/ll 2 3 4 | 1 2 3 4
formal classroom setting.
8. Faculty have timetoteachEBMina/l 2 3 4 | 1 2 3 4
patient care setting.
9. Faculty have resources thatcanassigt 2 3 4 | 1 2 3 4
them in their effort to teach and
practice EBM.
10. Faculty physicians express interestinl 2 3 4 | 1 2 3 4

EBM.
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Learning Culture Relevancy | Clarity Comments
(Shared belief that there is a strong supj 1=not 1=not clear (Provide any comments
for the goals of learning, teaching, relevant 2=needs major |on the items and
practicing EBM) 2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant
1. Attending physicians’ own knowledgel 2 3 4 | 1 2 3 4
and expertise are more valued in my
environment.
2. There is resistance with integrating |1 2 3 4 | 1 2 3 4
EBM content into the residency-
training program.
3. There is resistance with integrating |1 2 3 4 | 1 2 3 4
EBM into clinical practice.
4. There is apathy to EBM among 1234|1234
attending physicians.
5. My preceptor/attending physician |1 2 3 4 | 1 2 3 4
accommodates my attendance at the
EBM training by rearranging my
schedule.
6. There is a high level of acceptabilityldf 2 3 4 | 1 2 3 4
the EBM approach in my environme
7. The environment is conducive to 12 3 4 1 2 3 4
residents’ EBM learning and practice.
8. There is a climate supportive ofthe |1 2 3 4 | 1 2 3 4
EBM implementation.
9. There is a climate for continuous 12 3 4 1 2 3 4
learning among attending physicians.
10. Medical staff will frown on my 1 2 3 4 1 2 3 4
application of EBM.
11. EBM training offerings align withthe|1 2 3 4 | 1 2 3 4
requirements specified for residents|in
the residency training program.
12. Residents share evidence from a 12 3 4 1 2 3 4
clinical research study with the patiept
care team.
13. The evidence from clinical research|d 2 3 4 1 2 3 4

consulted in making decisions about

patient care.
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14. EBM is integrated into the clinical |1 2 3 4 | 1 2 3 4

medicine curriculum.
Incentives Relevancy | Clarity Comments
(Organizational attitude towards evideng 1=not 1=not clear (Provide any comments

based practice in forms of approval and | relevant 2=needs major |on the items and

encouragement) 2=somewhat revisions recommendations for
relevant, 3=needs minor |item addition or
3=quite revisions deletion)
relevant 4=clear
4=highly
relevant

1. Residents are encouraged to adopttie 2 3 4 | 1 2 3 4
EBM principles.

2. | feel rewarded when my EBM 1234|1234
practice is acknowledged.

;-‘DJ
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3. lam encouraged to engage in the lif
long learning process through the
EBM training and practice.

4. | am encouraged to raise clinical 123412314
guestions on clinical cases.

5. Residents are encouragedtobecomel 2 3 4 | 1 2 3 4
problem solvers.

6. Residents are encouragedtoask |1 2 3 4 |1 2 3 4
clinical questions.

7. Residents are encouragedtoapply |1 2 3 4 |1 2 3 4
EBM knowledge and skills.

Additional Questions

1. Do you have any additional general suggestions or comments?
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Expert Profile

In an effort to establish a profile of expert panelists, please provide tbeifail
information:

Note: Your name will not be attached to any comments you make.

1.

2.

Your title:

Please indicate your medical specialty:

Emergency Medicine
Internal Medicine
Pediatrics

Surgery

Others

0OO000D

How long have you been teaching residents?

3-6
7-10
11-14
15-18
>19

0OO000D

How long have you been teaching residents EBM?

3-6
7-10
11-14
15-18
>19

ODO000D

What is your role in residents’ learning and practice of EBM?

Please indicate any additional advanced degree obtained beyond MD:
o Master
o PhD
o Others

What is your academic rank?

o Assistant professor
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o Associate profession
o Professor
o Others

8. Please indicate the number of your journal publications related to EBM teacting
practice:

1-3
4-6
7-10
11-14
>15

ODO000D

9. In your opinion, what questions have | missed?
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APPENDIX D
Research Information Sheet

Title of Study: Development and Validation of a Measurement Scale to Analyze the
Environment for Evidence-Based Medicine Learning and Practice by MediddeRiss

Principal Investigator (PI): Misa Mi
Instructional Technology, College of Education,
Wayne State University
XXX-XXX-XXXX, misami@wayne.edu

1. Purpose:You are invited to participate in this research study that focuses on
development and validation of a scale to analyze some of the issues related to the
environment for evidence-based medicine learning and practice perceivedibgime
residents. A survey has been created to collect data from residents whimh wgied
to validate the scale.

2. Study Procedures If you participate in the study, you will be askedake 15
minutes to fill out the survey with a total of 48 scale items and several demographic
guestions. Each scale item is a statement followed by a 5-point scale rfaoging
strongly agrees to strongly disagree.

3. Benefits As a participant in this research study, there will be no direct benefit for
you; however, information from this study may benefit other people now or in the
future.

4. Risks: There are no known risks to participation in this study.
5. Costs There will be no costs to you for participation in this research study.

6. Compensation:You will not be compensated for taking part in this study. You may
submit your name and email address to be part of a drawing for a $100 casldgift car
You may enter the drawing even if you decide not to complete the survey.

7. Confidentiality: The scale does not ask for any information that would identify you
personally (i.e., it is anonymous). Your identity will not be revealed if anarese
report is published.

8. Voluntary Participation /Withdrawal : Taking part in this study is voluntary. You
can stop your participation at any time.

9. Questions If you have any question about the study now or in the future, you may
contact Misa Mi at at XxXx-xxXx-XxXx or misaim@wayne.etfyou have questions or
concerns about your rights as a research participant, you may contactythe Svate
University Human Investigation Committee office at 313-577-1628.

Participation: By completing the scale you are agreeing to participate in this study.
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APPENDIX E
Chief Resident Signature Sheet for Administration of the EBM Environment Survey

Please use the stamped, self-addressed envelope enclosed to return all colteetes
to Misa Mi, principle investigator, bctober 16, 2009

Should you have any questions concerning this survey or the study please cosdact Mi
Mi at xxx-xxx-xxxx (Cell) or misami@wayne.edu.

Please read, acknowledge and sign the following before administering the survey.
| acknowledge that | have been asked to administer the survey on behalf okth
principle investigator and | will not be copying, keeping, and sharing anyampleted
survey. | will keep all collected information strictly confidential.

AFTER placing the completed surveys and signature sheet in the enabolsenvelope,

| will seal and mail the envelope right back to the principle investigator othe
research project

Signed:

Name of the Person to Administer the Survey

www.manaraa.com



162

APPENDIX F

Tentative Version of the EBM Environment Scale for Focus-Group Evaluation

Items

How important is

Very
Important

Important

Not Important

| have clear personal goals for learning EBM.

| know what | need to learn about EBM.

EBM is relevant to what | do as a clinician.

Plw b

| see the value of adopting EBM in my
clinical practice as a physician.

Developing a high level of skills in evidence

based practice will help me provide better gare

for my patients as a physician.

Learning EBM will help me develop my
competency as a physician.

EBM training will enhance my ability to
integrate evidence into clinical practice.

| will be able to apply EBM knowledge and
skills to the care of patients in my practice
environment.

| understand the competency requirements of

the Accreditation Council of Graduate
Medical Education (ACGME).

10.

Residents are encouraged to set up individual

goals in learning EBM.

11.

There is a well-structured EBM component
my residency training program.

n

12.

There are clear expectations for residents
regarding EBM training.

13.

Residents have input on what should be taught

in EBM training.

14.

There are clear objectives for EBM training
my residency training program

n

15.

There are objective measures of residents’
EBM knowledge and skills.

16.

Mandated training in EBM would increase
residents’ attendance level to EBM training|
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17.

There is a lack of EBM trained faculty who
can teach EBM in my residency training
program.

18.

| am aware of the existence of EBM
resources.

19.

EBM resources are available to me in my
practice environment.

20.

EBM resources are readily accessible at the

point of patient care.

21.

It is easy to access EBM resources and tog
in my practice environment.

22.

I have protected educational time to
participate in EBM training events.

23.

My workload allows me to devote time to
learning EBM.

24.

My on-call schedule provides me with the
opportunity to attend EBM training events.

25.

My attending physician is supportive of my
learning of EBM.

26.

There is sufficient time devoted to EBM
training in my residency training program.

27.

| have opportunities to search for the evide
during clinical rounds.

nce

28.

| have opportunities to appraise the eviden
during clinical rounds.

Ce

29.

My attending physician is supportive of my
EBM practice.

30.

There is a high level of faculty involvement|i

teaching EBM.

31.

Faculty accept EBM as a practical and
valuable approach to patient care.

32.

Faculty promote the use of EBM in solving
clinical problems for individual patients.

33.

My attending physician prompts me to appl
the evidence to solve clinical problems.

<

34.

Nurses and other hospital staff are support
of EBM practice.

ve

35.

Residents work as a team to apply EBM to

solve a clinical problem.
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36.

Residents share EBM learning experiences
with the clinical team.

37.

Faculty collaborate with residents in provid
EBM training.

38.

Faculty serve as facilitator in residents’ EB
learning process.

39.

My attending physician often applies EBM
principles in the clinical setting.

40.

Residents interact with one another in
practicing EBM.

41.

My attending physician promotes an
atmosphere of mutual respect among the
clinical team

42.

My attending models EBM practice during
rounds and case discussions in the clinical
setting.

43.

| often observe my attending physician citir

evidence to support clinical decisions about

patient care.

g

44,

There are faculty role models who can assi
me in adopting EBM in real time to solve
patient problems.

45,

| can get guidance | need on my EBM
practice.

46.

My attending physician provides me with
clear feedback on my practice of evidence-
based care.

47.

My attending physician provides me with
timely feedback on my practice of evidence
based care.

48.

Faculty are given opportunities to gain
necessary knowledge and skills to become
effective EBM teachers.

49.

Faculty are recognized for their involvemen
in teaching EBM.

50.

Faculty have resources that can assist ther
their effort to teach and practice EBM.

nin

51.

The integration of EBM into clinical practice
is met with skepticism by faculty in my

practice environment.
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52.

The use of clinical evidence is part of the
routine for clinical practice in my practice
environment.

53.

It is difficult to incorporate EBM into my
residency training program.

54.

There is a high level of acceptability of
evidence-based care in my practice
environment.

55.

The evidence from clinical research is
consulted in guiding clinical decision makin|
about patient care.

56.

Residents are encouraged to adopt the EB
principles.

M

57.

My EBM practice is acknowledged in my
practice environment.

58.

Residents are encouraged to become prob
solvers.

em

59.

There is a commitment to life-long learning
my site.

at
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APPENDIX G
The EBM Environment Survey
PART I: EVIDENCE-BASED MEDICINE* (EBM) ENVIRONMENT SCALE

The following survey is designed to collect information on some of the issuesireda

the EBM learning and practice environment. The survey is anonymous and will take
approximately 15 minutes to complete. Please be candid and circle the response option
that best describes your agreement or disagreement with each stateihapphes to

you as a medical resident or your EBM learning and practice environhiemk you for

your time and cooperation!

1=Strongly Disagree, 2=Disagree, 3=Unsure, 4=Agree, 5=Strongly Agree

(*Evidence-based medicine (EBM) requires the integration of the best evidéhce w
clinical expertise within the context of patients’ personal circumstaugsalues. EBM
is a process of precisely defining a clinical problem/question, using appeogmacal
resources to find the best evidence, critically appraising the evidence, anolsigtic
applying the evidence.)

ltems Strongly Disagree | Unsure Agree Strongly
Disagree 2) ?3) 4) Agree
@ ®)

| see the value of adopting EBM in my clinicall 2 3 4 5

practice as a physician.

My attending physician is supportive of my | 1 2 3 4 5
participation in EBM training.

| understand the competency requirements ofl 2 3 4 5
the Accreditation Council of Graduate Medidal
Education (ACGME).

| have protected educational time to participate 2 3 4 5
in EBM training events.

Evidence-based information resources are | 1 2 3 4 5
readily available in my practice environment

Learning EBM is NOT very usefulto mein | 1 2 3 4 5
providing quality care for my patients.

| often observe my peers applying EBM 1 2 3 4 5
principles in caring for patients.
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8. Evidence from clinical research is often 1 5
consulted in guiding clinical decision making
about patient care in my practice environment.

9. EBM training will enhance my ability to 1 5
integrate the best evidence into clinical
practice.

10. I am aware of the existence of evidence-baset 5
information resources in my practice
environment.

11. Residents are NOT encouraged to practice | 1 5
EBM in the clinical setting.

12. My attending physician prompts me to apply| 1 5
evidence to solve clinical problems.

13. Faculty collaborate with residents in 1 5
developing and providing EBM training.

14. Evidence-based information resources are | 1 5
easily accessible at the point of patient care|in
my practice environment.

15. There are NOT any EBM trained faculty 1 5
available to teach EBM at my residency
training site.

16. Residents share EBM learning experiences | 1 5
with one another.

17. Residents are encouraged to become problernt 5
solvers.

18. My attending physician promotes an 1 5
atmosphere of mutual respect.

19. There is a high level of faculty involvement in 1 5
teaching EBM at my residency training site.

20. 1 am NOT sure about what | am supposed ta 1 5
learn in EBM training.

21. Developing a high level of skills in evidenceq 1 5
based practice would help me provide high
quality care for my patients as a physician.

22. | have clear goals for learning EBM. 4 5
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23.

Faculty serve as facilitators in the residents’
EBM learning process.

24.

The integration of EBM into clinical practice
met with skepticism by clinicians in my
practice environment.

sl

25.

Nurses and other house staff are supportive
evidence-based practice.

df

26.

There is sufficient time allocated to EBM
training in my residency training program.

27.

Residents rarely have any input on what is
taught in EBM training.

28.

My attending physician models evidence-ba
practice during rounds and case discussions
the clinical setting.

n

é

29.

There is a high level of acceptance of EBM i
my practice environment.

nl

30.

There are clear expectations for residents
regarding EBM training in my residency
training program.

31.

My attending physician provides me with cle
feedback on my EBM practice.

af

32.

My patient care workload is overwhelming.

33.

Faculty promote the application of EBM in
solving clinical problems for individual
patients.

34.

There is a commitment to life-long learning i
my practice environment.

35.

The use of clinical evidence is part of the
routine for clinical practice in my practice
environment.

36.

My attending physician does NOT provide m
with any guidance on my EBM learning and
practice.

el

37.

| will be able to apply EBM knowledge and
skills to the care of patients in my practice
environment.
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38.

| often observe my attending physician citing
evidence to support clinical decisions about
patient care.

39.

Residents are involved in planning for EBM
training events.

40.

There is a well-structured EBM component i
my residency training program.

41.

My on-call schedule prevents me from
attending EBM educational events.

42.

Implementing EBM will improve the care that 1

physicians deliver to patients.

43.

| feel part of the clinical team working here.

44,

There are faculty role models who assist me
adopting EBM to solve patient problems.

45.

Residents usually lead EBM small group
discussions.

46.

There is resistance to integrating EBM into
clinical practice among attending physicians

47.

Residents are encouraged to raise clinical
questions on clinical cases.

48.

Residents work as a team to apply EBM to
solve clinical problems.

PART II: DEMOGRAPHIC INFORMATION

1. Year in Residency Training Program (PGY, post graduate year):

PGY-1
PGY-2
PGY-3
PGY-4
Other

OO000CD

2. Gender:

o Female
o Male
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. Country of Medical School attended:

o The United States
o Other

. Current Residency Training Program:

Family Medicine
Emergency Medicine
Internal Medicine
Pediatrics
Pediatrics/Internal Medicine
Other

0000 D0 D

. Name of Institution/Health Care Organization where your resideaiyrg program
is based:

. Since entering MEDICAL SCHOOL, about how many total courses, seminars,
workshops or training sessions related to EBM concepts and principles, seasching f
evidence or critical appraisal of the evidence have you received?

None
1-3
4-6
7-10
>11

ODO000D

. Since entering RESIDENCY TRAINING PROGRAM, about how many total
courses, seminars, workshops or training sessions related to EBM concepts and
principles, searching for evidence or critical appraisal of the evideneeybav
received?

None
1-3
4-6
7-10
>11

000D DO

. Do you have any comments or questions about this scale or study?

. Would you like to enter a drawing for a $100 cash gift card? If YES, provide your
name and an e-mail address to notify you if you win the certificate (your awagne
email will not be attached to any data used to validate the scale):

NAME: EMAIL:
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APPENDIX H

Subscales and Items of the EBM Environment Scale of Version 1

Subscales and Items

Learner Role

3. l understand the competency requirements of the Accreditation Councéddase Medical
Education (ACGME).

22. | have clear goals for learning EBM.

20. I am not sure of what | am supposed to learn in EBM training.

27. Residents rarely have input on what is taught in EBM training.events.

30. There are clear expectations for residents regarding EBM trainingriesidency training
program.

39. Residents are involved in planning for EBM training

40. There is a well-structured EBM component in my residency training progra

45. Residents usually lead EBM small group discussions.

Utility and Accountability

1. | see the value of adopting EBM in my clinical practice as a clinician.

6. Learning EBM is NOT very useful to me in providing quality care for myeptsi

9. EBM training will enhance my ability to integrate the best evidartoeciinical practice.

21. Developing a high level of skills in evidence-based practice would helpowideohigh
guality care for my patients as a physician.

37. 1 will be able to apply EBM knowledge and skills to the care of patients pracyice
environment.

42. Implementing EBM will improve the care that physicians deliver teptti

Resource Availability

5. Evidence-based information resources are readily available pmantjce environment.

10. I am aware of the existence of evidence-based information resourcgpriaatice
environment.

14. Evidence-based information resources are easily accessiblgairthef patient care in my
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practice environment.

Social Support

7. | often observe my peers applying EBM principles in caring for patients.

16. Residents share EBM learning experiences with one another.

18. My attending physician promotes an atmosphere of mutual respect.

25. Nurses and other house staff are supportive of evidence-based practice

43. | feel part of the clinical team working here.

48. Residents work as a team to apply EBM to solve clinical problems.

Learning Support

2. My attending physician is supportive of my participation in EBM training

4. | have protected educational time to participate in EBM training events

15. There are NOT any EBM trained faculty available to teach EBM agésigancy training site.

19. There is a high level of faculty involvement in teaching EBM at mgensy training site.

26. There is sufficient time allocated to EBM training in my resideraging program.

32. My patient care workload is overwhelming.

41. My on-call schedule prevents me from attending EBM educational events.

Faculty Role/ Situational Cues

12. My attending physician prompts me to apply evidence to solve clinical psblem

13. Faculty collaborate with residents in developing and providing EBMrigain

23. Faculty serve as facilitators in the residents’ EBM learningepsoc

28. My attending physician models evidence-based practice during rounds andagsseatis in
the clinical setting.

31. My attending physician provides me with clear feedback on my practice of EBM.

33. Faculty promote the application of EBM in solving clinical problesngnidividual patients.

36. My attending physician does not provide me with any guidance on my EBM learning and
practice.
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38. | often observe my attending physician citing evidence to support clinicsictieabout
patient care.

44. There are faculty role models who assist me in adopting EBM to soleatpatblems.

Learning Culture

8. Evidence from clinical research is often consulted in guiding didézsion making about
patient care in my practice environment.

11. Residents are not encouraged to practice EBM in the clinicalgsetti

17. Residents are encouraged to become problem solvers.

24. The integration of EBM into clinical practice is met with skeptidigy clinicians in my
practice environment.

29. There is a high level of acceptance of the EBM approach in mycgraatiironment.

34. There is a commitment to life-long learning in my practice environment.

35. The use of clinical evidence is part of the routine for cliniGadtfce in my practice
environment.

46. There is resistance to integrating EBM into clinical practice aratiagding physicians.

47. Residents are encouraged to raise clinical questions on cliniesl cas
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APPENDIX |

Subscales and Items of the EBM Environment Scale of Version 2

Subscales and Items

Learner Role

22. | have clear goals for learning EBM.

30. There are clear expectations for residents regarding EBM trainingriesidency training
program.

40. There is a well-structured EBM component in my residency training progra

45. Residents usually lead EBM small group discussions.

Utility and Accountability

1. | see the value of adopting EBM in my clinical practice as a clinician.

6. Learning EBM is NOT very useful to me in providing quality care for myeptsi

9. EBM training will enhance my ability to integrate the best evidartoeclinical practice.

21. Developing a high level of skills in evidence-based practice would helpowidghigh
guality care for my patients as a physician.

37. 1 will be able to apply EBM knowledge and skills to the care of patients pracyice
environment.

42. Implementing EBM will improve the care that physicians deliver temsti

Resource Availability

5. Evidence-based information resources are readily available inatijcgrenvironment.

10. I am aware of the existence of evidence-based information resourcgpriaatice
environment.

14. Evidence-based information resources are easily accessiblgairthef patient care in my
practice environment.

Social Support

7. | often observe my peers applying EBM principles in caring for patients

18. My attending physician promotes an atmosphere of mutual respect.

25. Nurses and other house staff are supportive of evidence-based practice
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43. | feel part of the clinical team working here.

48. Residents work as a team to apply EBM to solve clinical problems.

Learning Support

2. My attending physician is supportive of my participation in EBM training.

4. | have protected educational time to participate in EBM training ®vent

19. There is a high level of faculty involvement in teaching EBM at nigeney training site.

26. There is sufficient time allocated to EBM training in my resideraging program.

23. Faculty serve as facilitators in the residents’ EBM learniaggss.

Situational Cues

12. My attending physician prompts me to apply evidence to solve clinical pblem

13. Faculty collaborate with residents in developing and providing EBMrtgain

28. My attending physician models evidence-based practice during rounds andoassahs in
the clinical setting.

31. My attending physician provides me with clear feedback on my practice of EBM.

33. Faculty promote the application of EBM in solving clinical problesngnidividual patients.

36. My attending physician does not provide me with any guidance on my EBM leanding a
practice.

38. | often observe my attending physician citing evidence to support clinicsicteabout
patient care.

Learning Culture

11. Residents are not encouraged to practice EBM in the clinicalgsetti

17. Residents are encouraged to become problem solvers.

24. The integration of EBM into clinical practice is met with skeptidigy clinicians in my
practice environment.

29. There is a high level of acceptance of the EBM approach in mycgraatiironment.

34. There is a commitment to life-long learning in my practice environment.

35. The use of clinical evidence is part of the routine for cliniGadtfce in my practice
environment.
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APPENDIX J

Subscales and Items of the EBM Environment Scale of Version 3

Subscales and Items

Learner Role

30. There are clear expectations for residents regarding EBM trainingriesidency training
program.

45. Residents usually lead EBM small group discussions.

48. Residents work as a team to apply EBM to solve clinical problems.

40. There is a well-structured EBM component in my residency training pmogra

22. | have clear goals for learning EBM.

26. There is sufficient time allocated to EBM training in my resideraging program.

Utility and Accountability

21. Developing a high level of skills in evidence-based practice would helpowvidghigh
guality care for my patients as a physician.

9. EBM training will enhance my ability to integrate the best evidartoeciinical practice.

42. Implementing EBM will improve the care that physicians deliver teptsti

6. Learning EBM is NOT very useful to me in providing quality care for myeptsi

1. I see the value of adopting EBM in my clinical practice as a clinician.

37. 1 will be able to apply EBM knowledge and skills to the care of patients pracyice
environment.

Resource Availability

5. Evidence-based information resources are readily available inatiycgrenvironment.

10. I am aware of the existence of evidence-based information resourcgpriaatice
environment.

14. Evidence-based information resources are easily accessiblgairthef patient care in my
practice environment.

Social Support

43. | feel part of the clinical team working here.
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18. My attending physician promotes an atmosphere of mutual respect.

34. There is a commitment to life-long learning in my practice environment.

Learning Support

23. Faculty serve as facilitators in the residents’ EBM learningepsoc

19. There is a high level of faculty involvement in teaching EBM at niglgrsy training site.

4. | have protected educational time to participate in EBM training events

13. Faculty collaborate with residents in developing and providing EBMrigain

25. Nurses and other house staff are supportive of evidence-basedpractic

Situational Cues

12. My attending physician prompts me to apply evidence to solve clinical pblem

28. My attending physician models evidence-based practice during rounds andoassalhs in
the clinical setting.

2. My attending physician is supportive of my participation in EBM training.

33. Faculty promote the application of EBM in solving clinical problesngnidividual patients.

31. My attending physician provides me with clear feedback on my practice of EBM.

11. Residents are not encouraged to practice EBM in the clinical setting

38. | often observe my attending physician citing evidence to support clinicsiothscabout
patient care.

7. | often observe my peers applying EBM principles in caring for patients.

36. My attending physician does not provide me with any guidance on my EBM learning and
practice.

17. Residents are encouraged to become problem solvers.

Learning Culture

29. There is a high level of acceptance of the EBM approach in my pranticonment.

24. The integration of EBM into clinical practice is met with skeptidig/ clinicians in my
practice environment.

35. The use of clinical evidence is part of the routine for cliniGadtfce in my practice
environment.
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A growing number of residency programs are instituting curricula to include the
component of evidence-based medicine (EBM) principles and process. However, these
curricula may not be able to achieve the optimal learning outcomes, perhaps because
various contextual factors are often overlooked when EBM training is being designed,
developed, and implemented. A successful EBM training intervention must hinge on
contextual analysis of these factors that may interact to form the conditions that can
facilitate or hinder medical residents’ learning process and learning transfer. An extensive
review of literature reveals little attention to any instrument used to analyze contextual
factors in designing and implementing EBM training for medical residents. The purpose
of the study was to develop and validate an instrument, the EBM Environment Scale, to
analyze the environment for EBM learning and practice as perceived by medical
residents.

The development of the EBM Environment Scale underwent the process of

content domain identification, item generation, review by content experts and a focus
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group of chief residents. All items on the scale measured responses on a 5-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree). Low scores on the scale
represented unfavorable perceptions and high scores represented favorable perceptions of
the EBM environment for residents. An EBM Environment Survey that contained the
EBM Environment Scale and several demographic questions was administered to
residents recruited from six programs at six training sites (four programs in internal
medicine, one in family medicine, and one in pediatrics). The psychometric properties of
the scale were tested with Cronbach’s coefficient alpha and split-half reliability. Validity
was assessed by comparing predetermined subscales with the scale’s internal structure
assessed via factor analysis. The scale was further validated with the Mann-Whitney U
and Kruskal-Wallis tests to evaluate any differences on perception scores among groups
of participants identified by gender, country of the medical school attended, level of
residency training, affiliated residency program, level of prior EBM training in medical
school, and level of prior EBM training during residency.

One hundred twenty four out of 262 eligible residents completed the survey (a
response rate of 47%). The overall mean score from the sample was 3.89 with a SD of
.56. The 1nitial reliability analysis of the 48 item scale had a high reliability coefficient
(Cronbach a = .94). Factor analysis and further item analysis resulted in a shorter 36-item
scale with a satisfactory reliability coefficient (Cronbach a =.86). The reliability
coefficients for the subscales range from .62 to .98. Factor analysis verified the pre-
identified structure of six factors, which accounted for 63.57% of the variance. These
factors reflected different attributes or aspects that contributed to the EBM environment,

including situational cues, learner role, utility and accountability, learning culture,
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resource availability, learning support, and social support. Perception scores differed
significantly (p<.05) by residency program affiliation with mean scores ranging from
3.51 to 4.13 and by prior EBM training level in medical school with means scores
ranging from 3.62 to 4.14 and during residency with mean scores ranging from 3.69 to
4.25.

In initial psychometric testing, the EBM Environment Scale exhibited evidence of
adequate internal consistency and construct validity. If further testing confirms its
properties, it has potential to be used to understand the influence of the learning
environment on the effectiveness of EBM training for residents and to evaluate the
quality of the training along with other objective measures to monitor any change in
learning outcomes resulted from an EBM training intervention. Additionally, it may be
used as a diagnostic tool to detect changes in the EBM learning environment in response
to any performance support system interventions. The results of the study suggest strong
implications for instructional designers, performance improvement professionals, medical
educators, and health information professionals. Recommendations for future research

are provided.
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