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ABSTRACT

Hicks, Nikole AndersonEstablishing the Validity and Reliability of the Fairness of Items
Tool. Published Doctor of Philosophy dissertation, University of Northern
Colorado, 2014.

This dissertation manuscript describes a reseauncly $o validate the discipline-
specific Fairness of Items Tool (FIT) for its userturse educators in identifying bias in
multiple-choice questions (MCQs) to improve thelgya&f examinations. Multiple-
choice (MC) examinations are a common assessmehbthased in programs of
nursing, and conclusions based on these assesdna@etiigh stakes consequences.
Faculty members therefore have an obligation toenthat tests are valid and reliable
assessments of student learning. For an examinatioe a fair, valid, and reliable, it
must contain well-written test items. Constructargl revising test items is difficult and
time consuming, and nursing faculty members ladqadte preparation and sufficient
time for examination construction and analysis.liBhbd guidelines are available to
assist faculty in creating examination items; hogreassessments and textbook item
banks contain violations of these guidelines, tesyin the administration of
assessments containing flawed test items. Devadapear and concise guidelines for
nursing faculty to use in developing unbiaseditegts is one strategy that may improve
the quality of nursing assessments, thereby imppthe quality of the decisions made

based on these assessments.



Development and validation of the FIT was a threage process grounded in
two theoretical frameworks adapted for this reseatady: the Revised Framework for
Quality Assessment and the Conceptual Model fot Degselopment. In the first phase,
the tool was developed by the primary investigétoough an extensive review of
published higher education and nursing literatetated to item-writing rules,
examination bias, and cultural bias. This dissemiastudy comprised phases two and
three, using systematic methods to establish thaityeand reliability of the FIT. In
phase two, content validity and face validity westablished through review by a panel
of item-writing experts. In phase three, multipleasures were used to establish
reliability and construct validity through testinfthe FIT by nursing facultyN = 488)
to evaluate sample MCQs. The results of this rebestudy support the hypothesis that
the FIT is a valid and reliable tool for identifgrmias in MC examination items as one
component of a systematic process for test devedopm

Nurse educators can use the Fairness of Items(FFb0) as a guide for writing
MCQs and revising textbook test bank items to imprthe quality of examinations. The
FIT also provides a means to facilitate systentasearch to validate item-writing
guidelines and testing procedures and to improgeattality of MC test items. Improving
the quality of nursing examinations has the po#tnd improve student success and
better prepare graduates for licensure and cetiific examinations, indirectly increasing

the quality, quantity, and diversity of nurses jogthe workforce.

Key words multiple-choice test items, assessment, itemivgriguidelines, item bias, test

development
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CHAPTER |

INTRODUCTION

Multiple-choice examinations are a common assessmethod used in programs
of nursing. Multiple-choice questions (MCQs) argogEnt, objective, easy to grade, can
be used to test a broad sampling of the curricuaumd, facilitate timely feedback and
self-assessment (Brady, 2005). A single well-carcséd test item may take an hour to
write (Clifton & Schriner, 2010; Morrison & FreeQ@1), however, and nursing faculty
members often lack sufficient time for examinateamstruction and analysis. Discipline-
specific education in nursing means that few facoembers have formal preparation in
assessment methods such as item construction (T afm@erem, Hayes, & Ware, 2006;
Tarrant & Ware, 2008, Zungolo, 2008). Publishedlglines are available to assist
faculty in creating examination items that promanel measure critical thinking and to
increase the validity and reliability of tests tha¢asure student mastery of course
concepts. Multiple reports demonstrate, howevet, dissessments and textbook item
banks contain violations of these guidelines.

Flawed test items can affect student performande@lGQs, making the questions
either easier or more difficult to answer (Downi05) and resulting in distorted test
results and lowered test reliability (Camilli & S¥sed, 1994). Testing bias occurs when
test results contain measurement error becausetiré unrelated to the purpose of the

exam. Sources of measurement error include thestuthe environment, scoring



factors, and the test itself (Gaberson, 1996). Wdreaxamination is biased, students
perform differently based on variables that areelated to their knowledge and abilities.
A biased test item contains construct-irrelevamtaveces, such as item-writing flaws,
which may be confusing to students and can affedbpmance on the item. For the
purposes of evaluating quality, a reliable test pribduce an accurate test score, as free
from measurement error as possible (Chenevey, I3&8etrulias & McCubbin, 1982).
A valid test measures what it is intended to meastthe test score is meaningful and
contributes to accurate interpretation (Cheneveg8iMcDonald, 2014). A test item is
fair when it is free of bias, and students of eqality are equally likely to answer it
correctly (Klisch, 1994).

Nurse educators have an obligation to ensure #s&saments are fair, valid, and
reliable measures of learning for all studentsg8f{2013). This dissertation manuscript
describes a research study to test an intervetdgionprove the quality of multiple-
choice (MC) examinations in programs of nursinge Parpose of this chapter is to
discuss the background of assessment practicesgsing education. This discussion
includes an overview of the purposes of assessmerging workforce issues,
assessment practices and quality, and item-wrguidelines. An introduction to the
purpose and significance of the research studyalgt be presented.

Background of the Study

Assessment plays an increasingly important rokvaduating student
performance, satisfying quality issues, and addrgdbe needs of stakeholders
(McCoubrie, 2004). The purpose of any assessmeaotgsovide data from which

conclusions are drawn, the most obvious of whickhsther students have achieved the



desired learning outcomes (King, 1978; Stuart, 20f&assessments are biased, faculty
evaluations of student competency will be disto(@cdy, 2005).

Information from assessment tests determines stsidgrades and informs
decisions about progression through a programuafystAssessments provide a basis for
reporting student progress, motivating studentiiegy;, diagnosing learning difficulties
of individuals and groups of students, and idemgyareas of weakness within the course
and curriculum (Case & Swanson, 2002; McDonald 420An assessment test ultimately
determines whether an applicant for licensure hasdquisite knowledge to practice
nursing.

Assessments also serve as valuable tools foritep(Bailey, Mossey, Moroso,
Cloutier, & Love, 2012; Morrison & Free, 2001). Tesan communicate to students
what material is important and provide studentfwitormation about areas in need of
remediation and further study (Case & Swanson, RO0# fact that assessment
performance determines grades and progressioadsagbowerful motivator for students
who have a desire for success. Results from assessiprovide students with
information about how their performance comparesth@r students. Assessment tests
administered throughout the nursing program proaig@pportunity for students to
practice and prepare for success on the licensamieation.

Conclusions based on assessment have high stakssgcences for multiple
stakeholders — students, course facilitators, dehadfaursing, communities, accrediting
bodies, and licensing agencies (Clifton & Schrir2&]10). For students, assessments
determine success or failure in nursing. For fgcalssessments affect evaluations of

teaching effectiveness and promotion decisionssEbools of nursing, assessments



provide a measure of program and graduate qualiyn which accreditation decisions
are based. It is essential that these conclusiensased on unbiased measures that
“fairly evaluate students’ achievement” (Demetrsil&aMcCubbin, 1982, p. 61).
Nursing Workforce Issues

Assessments influence decisions that ultimatelycathe quality and quantity of
graduates entering the nursing workforce. The relostitute of Medicine (I0OM) (2011)
report calls for improvement in care delivery thgbuwleveloping a larger, more diverse,
and highly educated nursing workforce. These gedlsiot be achieved without sound
assessment practices.

Nursing shortage.The nursing shortage is expected to reach 500dfistered
nurses (RNs) by 2025 (Buerhaus, Staiger, & Auerp2668). Workforce analysts with
the Bureau of Labor Statistics (2014) project adrfee an increase in the RN workforce
of 19% through the year 2022. The supply of nevsasiis not keeping up with the
demand that is fueled by the needs of the aginglptpn, despite increasing program
enrollments and graduations (Joynt & Kimball, 20@ynificant numbers of qualified
applicants are denied admission to basic RN progeeach year, with almost two-thirds
of qualified applicants rejected from admissioma&zcalaureate (BSN) programs in 2012
(National League for Nursing, 2013).

Given this demand for spots in nursing educati@g@ms, institutions have
adopted highly selective admission policies (Naldreague for Nursing, 2014a). The
limited number of slots also increases the pressuemsure that students progress
through their education programs and achieve ligensuccessfully (Joynt & Kimball,

2008). Assessing the ability of students to meeniified learning outcomes and



preparing them to pass the licensure examinatierstablished goals within programs
of nursing. High quality assessment practices aresaential requirement for
successfully meeting these goals.

Cultural diversity. Increasing the diversity of the registered nursgutettion is a
high priority (American Association of Collegesifirsing, 1997; American Association
of Colleges of Nursing, 2014; Ayoola, 2013; Sitzmad07). A goal is that the number of
culturally and ethnically diverse students enteang completing nursing programs
reflects the diversity represented in the commaesithey serve (American Association of
Colleges of Nursing, 2014; Evans & Greenberg, 200 ority students in nursing
programs have high attrition rates, ranging fror#olté 85% (Taxis, 2002). According to
the National League for Nursing (NLN) (2013), trexqentage of racial-ethnic minorities
and males graduating from prelicensure RN proghaassnot significantly increased in
recent years. In order to improve graduation ratessing programs must increase
recruitment and retention of a diverse student l@aygerican Association of Colleges of
Nursing, 2014; Andrews, 2003).

An approach that has received very little attenisotine examination of how
educators “assess [the] qualifications” of a dieesgident body (American Association
of Colleges of Nursing, 1997, 1 6). The lack ofcass for minority students has been
attributed to multiple factors, including issuesas in assessment practices (Bosher,
2009; Klisch, 1994). Nursing’s commitment to divgrsequires that educators examine
how they teach and evaluate students, includingiseeand construction of multiple-
choice (MC) tests (Bosher, 2003). Improving therfess of assessments for diverse

groups of students will result in improved testprgctices for all students.



Assessments in Nursing Education

Multiple-choice (MC) tests are the most frequenitgd assessment tool
worldwide (Al-Faris, Alorainy, Abdel-Hameed, & Ald#kban, 2010) and are the primary
method used to evaluate competence in nursing @gmgand on the National Council
Licensure Examinations (NCLEX) (Clifton & Schrin@0Q10; Considine, Bottie, &
Thomas, 2005; Giddens, 2009; Wendt & Harmes, 20098 MC format is a type of
selected response item in which examinees arereshtg choose the correct answer to a
guestion from a list of possible answers. MC tastsefficiently administered to large
numbers of students, quickly and easily scored,cdmekctively graded (Brady, 2005;
Clifton & Schriner, 2010; Tarrant & Ware, 2008). IMeonstructed MCQs can measure a
broad sampling of learning outcomes and higherrardgnitive abilities (Downing,

2006; Haladyna, 2004; Hansen & Dexter, 1997). Qu#dist items discriminate between
high and low performers and can test a studentlgyatm apply nursing concepts to
“clinically-oriented situations” (Morrison & Fre@001, p. 16). When properly written,
MC tests can facilitate the preparation of nurshglents for the licensure exam (Clifton
& Schriner, 2010).

The National Council of State Boards of Nursing BIN) requires examinees to
answer a minimum of 75 questions on the NCLEX, nobsthich are MCQs at the
application or above cognitive level (Clifton & Soter, 2010; National Council of State
Boards of Nursing, 2014a; Wendt, 2008). NCLEX pasgss are a common outcome
measure of nursing program quality, and nurse ddigchave a responsibility to prepare
students to pass. The NCSBN (2014b) reported 88883first-time pass rate for RN

candidates in 2014, compared with a 38.48% repeess m@ate, which translates to over



58,000 potential registered nurses who were urtaldehieve licensure and contribute to
the nursing workforce. Nursing students expendeatgieal of time and resources
through the duration of the nursing program, armdéhwho successfully complete a
nursing degree should be qualified to achieve §oes. The NCLEX measures minimal
level of competence to practice nursing, and schobhursing, at the very least, should
prepare students at a minimal level of competehtmr{son, 2005). Valid and reliable
assessment practices are an essential componian pfocess.

The NLN survey of assessment and grading praaticeshools of nursing
identified NCLEX pass rates as the most signifidantor influencing faculty decisions
about what strategies to use to assess learnicgraes (Oermann, Saewert, Charasika,
& Yarbrough, 2009). Nurse educators commonly belignat MC tests prepare students
for the licensure exam, and teacher-made testssae widely for this purpose (Walloch,
2006). While other types of assessments — papengp grojects, and case studies — are
used more frequently for assessment, tests weigh heavily in student course grades
(Oermann et al., 2009), often accounting for 75%0%6 of the grade in theory courses
(DePew, 2001). With such high-stakes decisionsaseMC tests, it is imperative that
these tests contain quality MCQs that are validratidble means of assessing student
learning.

Quiality of Nursing Assessments

Good MCQs are difficult to write, and poorly congtied items are often
misinterpreted and fail to assess what is interf@ade & Donahue, 2008; Downing,
2006; Farley, 1989). The development of valid alhble classroom tests challenges

even the most experienced educators (Demetruliste&ubbin, 1982). The majority of



college faculty have minimal formal education @ining in teaching and testing
strategies (DiBattista & Kurzawa, 2011; Petres§720and nurse educators are no
different. The focus on preparation for advancextfice nurses in graduate education
means that nurse educators often have little edunadtpreparation for assessment and
item writing (Masters et al., 2001; Morrison, Nibe& Flick, 2006; Zungolo, 2008). As a
result, many tests administered in nursing prograragoorly constructed (Clifton &
Schriner, 2010; Cross, 2000; Masters et al, 20@trant et al., 2006).

The most common source of MCQs is course facudtigwed by textbook test
banks, with many educators using a combinatiorotti fDePew, 2001). Textbook test
banks provide a readily available source of quastigpon which faculty rely because of
time pressures and lack of item-writing skills (@n & Schriner, 2010; Lampe &
Tsaouse, 2010). Studies conducted in multiple pliss, however, demonstrate that
textbook test banks are full of flawed test itehmst result in biased examinations
(Ellsworth, Dunnell, & Duell, 1990; Hansen & Dext@©97; Masters et al., 2001).

The security of these test banks presents an additsource of bias in student
assessment. Cross (2000) examined 130 nursing eadoms from 66 programs in 31
states and found the same items appearing on dxamsvidely varied locations,
suggesting a common source of test items, butcaliog into question the security of
these items. An Internet search conducted by titisoa yielded multiple sites that sell
test banks from current and previous editions ofim@n nursing textbooks. Burns
(2009) searched auction sites for nursing test ®ankl found 12 pages with over 70
listings for sale. Obviously, students can easilschase access to these test banks, and

prior knowledge of test questions contributes t@asaeement error. When faculty use test



bank items, editing is crucial if the items arectmtribute to a valid and reliable test
(Burns, 2009; Ellsworth et al., 1990; Masters et2001).

Classroom assessment consumes large amountsrattostime, effort, and
resources (Downing, 2005). Preparing a reliableveatid test is challenging and time
consuming. MCQs are difficult to write, and a gdest item takes an hour or more to
develop (Clifton & Schriner, 2010; Farley, 1989; iMson & Free, 2001; Piasentin,
2010). Item writing is only one component of thst téevelopment process. To ensure
high-quality assessments, adequate time needsdevated to item writing, peer review,
and revision prior to administration of the tesal&tlyna & Downing, 1985; Haladyna &
Downing, 1989a; Morrison et al., 2006; Tarrantlet2006; Tarrant & Ware, 2012;
Vacc, Loesch, & Lubik, 2001; Weaver, 1982). Follogziadministration, test items
should continue to be revised according to itenfigperance analysis statistics (Morrison
et al., 2006; Tarrant & Ware, 2012; Vacc et alQP0 While faculty often spend
considerable time preparing course materials aannphg class sessions, insufficient
time is allotted in faculty workloads for test pagation and review (Tarrant et al., 2006).
Consequently, time pressures force faculty to dgvekaminations hastily, sometimes
even the night before a test is administered. &rd-post-administration review and
revision is often ignored, and poor quality testris remain in the test (Clifton &
Schriner, 2010; Tarrant et al., 2006).

Item-Writing Guidelines

Guidelines for preparing effective test items asdl wWocumented in textbooks

(Billings & Halstead, 2009; Case & Swanson, 200@8whing & Haladyna, 2006;

Gronlund, 1998; Haladyna, 2004; McDonald, 2014; i4on et al., 2006; Osterlind,
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1998; Quinn, 2000; Quinn & Hughes, 2007) and jouantacles (Aiken, 1987; Al-Faris et
al., 2010; Boland, Lester, & Williams, 2010; BoskeBowles, 2008; Brady, 2005;
Breitbach, 2010; Campbell, 2011; Case & Donahué82Chenevey, 1988; Considine et
al., 2005; Ellsworth et al., 1990; Farley, 1989p&@on, 1996; Hansen & Dexter, 1997,
Hicks, 2011; King, 1978; Morrison & Free, 2001; i@tan, 1983; Tarrant & Ware, 2012;
Vacc et al., 2001; Weaver, 1982). While much ofghblished literature is based upon
personal experience, common sense, and values, ohdmgse guidelines are developed
through reviews of published item-writing literadtaind substantiated through empirical
research.

Frey, Peterson, Edwards, Pedrotti, and Peyton85pfeview of literature
yielded a list of 40 item-writing rules. Tarrantadt (2006) developed nursing discipline-
specific guidelines containing 32 item-writing rsjevhich was reduced to a 19-guideline
tool for use in their research (Tarrant et al.,@00arrant & Ware, 2008). Other
researchers in nursing education have developetlijues containing from 20 to 52
item-writing rules (Bosher, 2003; Klisch, 1994; Nts et al., 2001; Van Ort & Hazzard,
1985).

Researchers have also attempted to organize gueddhto taxonomies for use in
evaluating multiple-choice test items, some of Wwhiave been validated through
systematic research. The most comprehensive wotkxamomy development has been
conducted by Haladyna and Downing (1985; 1989a9t4R8rhe original taxonomy of
43 MC item-writing rules was validated and reduBédyuidelines (Haladyna, Downing,
& Rodriguez, 2002). Moreno, Martinez, & Muiiiz (20@6rther revised this taxonomy to

a set of 15 guidelines.
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There is much agreement and overlap between thadeliges and taxonomies,
but the development of multiple item-writing taxomies contributes to confusion about
their validity and utility. In fact, there are sarny item-writing guidelines in textbooks
and journal articles that faculty simply cannot maknse of all of them. Inevitably,
misunderstandings and poor practices develop aads$h (Burton, 2005), and violations
of item-writing guidelines in nursing examinaticax® common and persistent (Bosher,
2003; Clifton & Schriner, 2010; Cross, 2000; Master al., 2001; Tarrant et al., 2006;
Tarrant & Ware, 2008).

Problem Statement

Faculty have an ethical obligation to ensure tesistare valid and reliable
assessments of student learning so that studemistdail tests and/or courses because of
poorly written test items. Guidelines to assistufgcin developing quality MC test items
are abundant, but faculty have limited time to tsifbugh the information to determine
which guidelines are most relevant for assessnmemaiiising education. Graduates of
nursing programs are expected to be capable ofiagphursing concepts in complex
clinical situations (Morrison & Free, 2001). MC te¢hat are designed to assess student
outcomes related to providing safe and competersimgicare must therefore be written
according to discipline-specific guidelines (Moats& Free, 2001). There is a need for a
tool to provide discipline-specific guidelines faursing faculty to improve the quality of
test items. An effective tool will provide a cleand concise description of the most
relevant guidelines in an easy-to-use format taeaitifates writing and revising fair,
valid, and reliable MC test items within a nurseeator’s full workload. Use of such a

tool in nursing education has the potential to ioverMC assessments, better prepare
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students for success on the licensure examinaiwhenhance the quantity and diversity
of the nursing workforce.
Purpose Statement
The purpose of this dissertation study was toaeshtervention to improve the
quality of nursing examinations — specifically eealuate the Fairness of ltems Tool
(FIT) (Appendix A) for its use in the identificaticof bias in MC questions. This study
examined the questiots the Fairness of Iltems Tool (FIT) a valid andable tool for
identification of bias in multiple-choice examiratiitems by nurse educator$fie study
had as its aim to establish the validity and rdliigtof the FIT through expert review and
comparison of faculty scores on MC test items.
Research Question and Hypotheses

Q: Is the Fairness of Items Tool (FIT) a valid aalilable tool for identification
of bias in multiple-choice examination items bysaieducators?

H1: The Fairness of Items Tool (FIT) is a validlttmy identification of bias in
multiple-choice examination by nurse educators.

H2: The Fairness of Items Tool (FIT) is a reliatdel for identification of bias in
multiple-choice examination by nurse educators.

Definitions of Key Terms
Multiple-Choice Question (MCQ)

An examination item intended to obtain objectiviermation about examinees’
cognitive behaviors and requiring the selectionroé correct response from a set of
response choices (Haladyna, 2004). The conventforrakat for MCQs includes a stem,
one correct answer, and distracters.

Stem.Provides a stimulus for the response and preseafgroblem or question

to be answered.
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Options. All of the possible answer choices.

Correct answer. There is only one correct answer for each MCQ.

Distracters. Incorrect answers that may be plausible to thdse kave not
mastered the knowledge that the item is designeaet@sure yet are clearly incorrect to
those who possess the knowledge required (Hala@@®4,). A good distracter is one
that is selected by those who perform poorly amadigd by those who perform well
(McDonald, 2014).

Construct-Irrelevant Variance (CIV)

The introduction of extraneous variables into aseasment that are irrelevant to
the construct being measured and which can inc@adecrease test scores for some or
all examinees (Downing, 2002a). The presence of @&¥ents proper interpretation of
test scores, reducing the validity of the assessmed corrupting the decisions made on
the basis of test scores (Abedi, 2006; Downing2200arrant & Ware, 2008).
Differential Item Functioning (DIF)

The presence of “some characteristic of an iterhrésults in differential
performance” (Hambleton & Rodgers, 20§3) for “different subgroups of examinees”
(Downing, 2002b, p. 238).

Flawed Item

A poorly crafted test item that contains one or entem-writing flaws.
Item Bias

Any test item that is potentially unfair to exameseA test item is biased if it
might disadvantage some students more than othsesllon variables that are irrelevant

to the construct being tested. A test item is &kkias if students of equal ability are
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equally likely to answer it correctly. Item biasudts from flawed test items and may be
linguistic, structural, or cultural in nature ofaied to irrelevant difficulty, testwise cues,
or formatting errors.

Testwise cueslrrelevant and unintended clues to the correct ansiaat enable
testwise students to select the correct resportb@uwtihaving the required ability
(McDonald, 2014).

Irrelevant difficulty. Flaws of irrelevant difficulty in test items magaestions
difficult to understand for “reasons unrelatedrte tontent or focus of assessment”
(Bosher, 2003, p. 27).

Linguistic bias. “Unnecessary complexity” in the wording of the stenoptions
producing test items that are not easily unders{8agher, 2003, p. 26).

Structural bias. Long, unclear, or incorrect grammatical componémas are
confusing to all students but present more difficédr nonnative speakers of English
(Klisch, 1994).

Cultural bias. The use of culturally specific information in @té&em that is not
“equally available to all cultural groups” (Bosh2003, p. 26).

Item-Writing Flaws

Errors in construction that violate one or morenteriting guidelines (Downing,
2002b) and introduce construct-irrelevant variainte the test item.
Multilogical Thinking

“Thinking that requires knowledge of more than ¢t to logically and

systematically apply concepts to a clinical problélorrison et al., 2006, p. 151).
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Taxonomy

A classification of item-writing guidelines group@to major content categories
and intended to “completely represent the arragdeice on preparing MC items”
(Haladyna & Downing, 1989, p. 38).
Test Bias

Any construct-irrelevant source of variance thaufts in systematically higher or
lower test scores for groups of examinegmdards for Educational and Psychological
Testing 1999). Test bias in a nursing exam refers taltfierence in a group’s mean
performance based on “non-nursing elements inxhen& (McDonald, 2014, p. 22).
Test Fairness

A judgment of a test’s authenticity, reflectingtfain the test’s reliability and
validity, as well as quality of construction andagpriate standard setting (McCoubrie,
2004). A fair test is defensible. Anything that kens the validity and reliability of a test
for a group of test takers reduces the fairnesseofest (Zieky, 2006).
Test Reliability

The reproducibility of a set of test scores obtdifrem a particular group, on a
particular day, under particular circumstances (Mdic&ld, 2014). Reliability is a property
of the test scores, not a characteristic of thieitseedf (Downing, 2004; McDonald, 2014).
The primary requirement for test reliability is Wwebnstructed test items (McDonald,
2014).
Test Validity

The “reasonableness and meaningfulness of theemées drawn from

assessments” (Downing, 2002b, p. 240). Validitywikienced by the extent or degree to
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which a test measures what it is supposed to meastiich provides evidence to justify
the inferences made on the basis of the test se@dttDonald, 2014; Stuart, 2013).
Validity is a property of the test scores, not arelateristic of the test itself (Downing,
2004; McDonald, 2014). Any factors that interferghwvthe interpretation of assessment
scores threaten validity (Downing & Haladyna, 2004)
Testwiseness

An “examinee characteristic” (Haladyna & Downin@8b, p. 20) in which
students understand how to select the correctrmptiased on the structure or wording of
the questions.

Significance of the Study

There is a need for development of a valid anciédi tool for use by nurse
educators in evaluating and revising MC test itehle existing taxonomies lack
evidence of their validity and reliability in idefying item bias. Previous research has
been conducted with descriptive methods and instersi use of taxonomies. This
research study contributes to the body of knowldzgestablishing the validity and
reliability of a tool that will be used by nurseuedtors to develop high quality
assessments of student learning. The Fairnessro§ITool (FIT) provides a means to
facilitate systematic research to validate itemtingi guidelines, testing procedures, and
the actual quality of test items. Improving the lgyaf MC tests will better prepare
nursing students for success on the licensure @dion, increasing the quantity of
nurses eligible to join the workforce. Assurancéanf testing in nursing programs also
has the potential to enhance the diversity of thrsing workforce by removing a barrier

to student success.
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Summary

Multiple-choice examinations are a common assessmethod used in programs
of nursing, and conclusions based on these assetshae high stakes consequences.
Faculty members therefore have an obligation toenthat tests are valid and reliable
assessments of student learning. For an examinttioe a fair, valid, and reliable, it
must contain well-written test items. Writing welbnstructed test items is difficult and
time consuming, and nursing faculty members ladqaédte preparation and sufficient
time for examination construction and analysis.IRBhbd guidelines are available to
assist faculty in creating examination items; hogveassessments and textbook item
banks contain violations of these guidelines, tesyin flawed assessments containing
flawed test items. Developing a clear and concigsdajine for nursing faculty to use in
developing unbiased test items is one strategyntlagtimprove the quality of nursing
assessments, thereby improving the quality of #eéstbns made based on these
assessments. This chapter presented a discusdiom lodickground of assessment
practices in nursing education, providing an ovamwof the purposes of assessment,
nursing workforce issues, nursing assessment pescand quality, and item-writing
guidelines. The following chapter provides a thgtodiscussion of the theoretical and

empirical literature related to this dissertatiesegarch study.
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CHAPTER II

REVIEW OF LITERATURE

Multiple-choice (MC) tests are the most frequenitgd assessment tool
worldwide (Al-Faris, Alorainy, Abdel-Hameed, & Ald#kban, 2010) and are the primary
method used to evaluate competence in nursing gmogand on the National Council
Licensure Examinations (NCLEX) (Clifton & Schrin@010; Considine, Bottie, &
Thomas, 2005; Giddens, 2009; National Council at&SBoards of Nursing, 2014a).
Conclusions based on assessment have high staksesqeences, and it is essential that
these conclusions are based on unbiased measatéfatily evaluate students’
achievement” (Demetrulias & McCubbin, 1982, p. 8/hen an examination is biased,
students perform differently based on variables dn@ unrelated to their knowledge and
abilities. A biased test item contains construalgvant variances, such as item-writing
flaws, that may be confusing to students and ceatigperformance on the item. A test
item is fair when it is free of bias, and studesftequal ability are equally likely to
answer it correctly (Klisch, 1994).

Good multiple-choice questions (MCQs) are diffidoltwrite, with a single well-
constructed test item taking take an hour or moetelop (Morrison & Free, 2001;
Piasentin, 2010), and poorly constructed itemsé&s:n misinterpreted and fail to assess

what is intended (Case & Donahue, 2008; Downin@62@arley, 1989). The
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development of valid and reliable classroom testdlenges even the most experienced
educators (Demetrulias & McCubbin, 1982). The mpjaf college faculty have
minimal formal education or training in teachingldasting strategies (DiBattista &
Kurzawa, 2011; Petress, 2007), and nurse educat®nso different. The focus on
preparation for advanced practice nurses in gradeducation means that nurse
educators often have little educational prepardiomssessment and item writing
(Masters et al., 2001; Morrison, Nibert, & FlickQ@; Zungolo, 2008). Published
guidelines are available to assist faculty in ¢ngaéxamination items that promote and
measure critical thinking and to increase the vglidnd reliability of tests that measure
student mastery of course concepts. Multiple repadeimonstrate that assessments and
textbook item banks contain violations of thesalglines, and, as a result, many tests
administered in nursing programs are poorly coegtadi(Clifton & Schriner, 2010;
Cross, 2000; Masters et al, 2001; Tarrant, Kniekiayes, & Ware, 2006).

Nurse educators have an obligation to ensure #s&saments are fair, valid, and
reliable measures of learning for all students.d@aées of nursing programs are expected
to be capable of applying nursing concepts in cemplinical situations (Morrison &
Free, 2001). MC tests designed to assess studiuinoes related to providing safe and
competent nursing care must therefore be writtenraing to discipline-specific
guidelines (Morrison & Free, 2001). This dissedatmanuscript describes a research
study to validate the discipline-specific Fairneétems Tool (FIT) for its use in
identifying bias in MCQs to improve the quality@taminations in programs of nursing.

A significant body of literature on the developmehvalid and reliable MC

assessments provides a basis for this proposearcbsstudy. This chapter explains the
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search process in reviewing that literature anaréxes the theoretical literature that
frames the proposed research study. The bodyeoédiire related to MC item writing is
then discussed, followed by a thorough analysth@®empirical research related to the
topic.
Keywords, Databases, and Resources
The literature search included the key words: mldtchoice, multiple-choice
guestion, bias, nursing education, item writingJtiple-choice examination,
examination, higher education, testing, linguistarsd test item. The primary electronic
databases used in the search were: Cumulative bodénrsing and Applied Health
Literature (CINAHL), EBSCOHost, Education Full Tefaducation Research Complete,
Academic Search Premier, MasterFile Premier, P&§eBl, ProQuest Nursing and
Allied Health Source, ProQuest Dissertations, adddational Resources Information
Center (ERIC). References frequently cited in rafe\articles were reviewed, as were
works by the key expert authors who developedhberetical frameworks and
taxonomies of item-writing guidelines. Other resmg included the University of
Cincinnati Health Sciences Library and the Uniugrsei Northern Colorado Michener
Library. The review was limited to English-languagécles, although it was
international in scope.
Theoretical Literature
There is much controversy in the nursing and etitucéiterature related to
whether MC tests are an effective testing methoé foractice discipline. The best
practice is to use a variety of assessment methghge it is beyond the scope of this

research study to evaluate other assessment methedact remains that MCQs are
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widely used in educational assessment. MC testthamost frequently used assessment
tool worldwide (Al-Faris et al., 2010) and are firemary method used to evaluate
competence in nursing programs and on the NatiGoahcil Licensure Examinations
(NCLEX) (Clifton & Schriner, 2010; Considine et,&2005; Giddens, 2009; National
Council of State Boards of Nursing, 2014a; Wen@08). Regardless of the method
used, it is important that assessment tests prauidéty data from which inferences
about a student’s performance can be drawn.
Cardinal Criteria for Assessment

Quinn’s (2000) Cardinal Criteria of Assessment tes a theoretical framework
upon which to evaluate assessments. According torQavery effective assessment
must meet the following criteria:

Validity — the extent to which a test measures vithatdesigned to measure;

Reliability — the consistency with which a test m@@s what it is designed to

measure;

Discrimination — the ability of a test to distinghibetween the more

knowledgeable and the less knowledgeable students;

Practicality/utility — whether the test is practitar its purposes (p. 204-205).
A discussion of these terms and analysis of MCQslationship to these criteria
follows.

Practicality/usability. The first measure of a test’s effectiveness is haweit is
practical for its purpose in relation to time, ¢@std ease of use (Quinn & Hughes,
2007). MCQs are efficient, affording the abilitydssess large numbers of students at one

time (Brady, 2005; Clifton & Schriner, 2010; Tart&Ware, 2008). MC tests allow
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students to answer a large number of questionsid time period, so a wide range of
content areas can be included on a single examm@ireitbach, 2010; Brady, 2005;
Clifton & Schriner, 2010; Tarrant & Ware, 2008). I8 can be used to measure a range
of learning outcomes and multiple levels of cogmitiomains (Chenevey, 1988;
Downing, 2006; Hansen & Dexter, 1997; King, 19N tests also provide ease of
scoring and can be easily pretested, stored, asekdeused with the use of computerized
item-banking systems (Brietbach, 2010; Haladynad&vbing, 1989a; Weaver, 1982).
The primary limitation of MCQs is that well-consttad questions are time-consuming
and difficult to develop (Brady, 2005; Clifton & Bdner, 2010; Tarrant & Ware, 2008).
Despite this limitation, MCQs are popular specifichecause of their ease of use and
practicality (Boland, Lester, & Williams, 2010).

Reliability . The second requirement is reliability, meaning ¢bnsistency with
which a test measures what it is designed to medQuinn & Hughes, 2007).
Reliability is a property of the test scores arftents the reproducibility of the scores
with repeated administration (Chenevey, 1988; Gbnsiet al., 2005; Downing, 2004;
McDonald, 2014). Reliability is measured using etation coefficients, most commonly
the Kuder-Richardson formula (KR-20) (Demetruliad/&Cubbin, 1982). The higher
the reliability coefficient (KR-20), the more likethe scores will be consistent if the test
is administered again (Downing, 2004). Reliabilgynfluenced by variations in the test
items, test administration, and examinee that affectest taker's performance
(Demetrulias & McCubbin, 1982). These variationdunde susceptibility to guessing,
errors in test administration or scoring, and imdlial characteristics, such as anxiety and

fatigue (Demetrulias & McCubbin, 1982; Layton, 19868/hen assessment data are used
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to make high stakes decisions, the reliabilitynaf tiata must be high in order to provide
sufficient evidence upon which to base those deess{Downing, 2004).

MCQs have greater reliability than other testingrfats (Aiken, 1987). An
advantage of MCQs is the objective scoring protiestisprovides a high degree of
reliability and enforces consistent standards floexaminees (Case & Donahue, 2008;
Considine et al., 2005). Computerized test itemyasprograms are readily available
and widely used, enabling reliability coefficiembsbe easily calculated. Computerized
item banking provides a means for revising MC iteshs based on analysis of data and
storing the revised item and its data over repeatidinistrations. These practices
improve the reliability of individual test items @vning, 2004; Morrison, 2005).

Test reliability is improved by including “suffiartly large numbers” (Downing,
2004, p. 1010) of high quality test items. The nemtf options within each question is
also significant. Reliability increases with thawmher of test options from two to five
(Haladyna & Downing, 1985). These factors can siggtly impact the efficiency of the
test administration — too many questions with t@mynoptions will negatively affect a
test’s practicality. Because MC tests allow stugéntanswer a large number of questions
in a short time period, sufficient numbers of qiges can be included for reliability
without negatively affecting practicality. MCQs caxtlude an unlimited number of
options; however, multiple studies have demonddrtitat test efficiency and reliability
are best balanced by using three or four optiorsa@dyna & Downing, 1985).

High quality test items are needed for a relialsleeasment, and test items must
be clearly understood and free from constructisarsr(McDonald, 2014). The primary

limitation of MCQs is that well-constructed item® a@ifficult to write, and construction
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errors are common (Brady, 2005). Despite this atioh, MCQs lend themselves to
objective scrutiny through a peer review and ptatggprocess. Improving the quality of
individual test items through item-writing procedsy obtaining pretest reliability data,
and using post-administration analysis data (KRt8@uide revision are the best means
for improving the reliability of assessment datayming, 2004). These processes are
time consuming; however, they can be reasonablgraplished with MC test items.

Validity . An effective assessment measures what it is degitp measure (Quinn
& Hughes, 2007). A valid test provides data fromakhmeaningful inferences can be
drawn (Chenevey, 1988). A test must be reliableetoalid (McDonald, 2014). Unless
assessment scores are reliable and reproducitdepiiating the meaning of the scores is
difficult (Downing, 2003). A reliable test is noinays valid, however (McDonald,
2014). For example, a math test may have reprottusdores (reliability); however, if
the scores are used to make inferences about enstsithnguage mastery, rather than
math ability, the test is not valid. A poorly congited examination that is not reflective
of course outcomes is not valid for the purposemaking performance and progression
decisions or evaluating the curriculum. When higtkes decisions are based on
assessment data, the need for strong validity aeslencreases (Downing, 2003).
Important components of validity evidence includatent and construct validity.

Content validity concerns whether MCQs are meagurfevant and important
information, and the complete test is represergaiithe learning outcomes (Chenevey,
1988). Content validity is best demonstrated thhoadequate planning of the assessment
and development of a test blueprint (Chenevey, 1988nstruct validity is related to

whether the questions measure the domain of kn@&lbeding examined and is
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established through analysis of item responsesstati— point biserial, item difficulty,
and evaluation of distracter effectiveness (Conegidit al., 2005).

High quality test items are a critical source offboontent and construct validity
(Downing, 2003). Poorly written questions contaomstruct-irrelevant variances (CIV)
that may be confusing to students and can affetbqmeance on the item. The presence
of CIV prevents proper interpretation of test ssaaad reduces the validity of the
assessment (Abedi, 2006; Downing, 2002a; Tarravtae, 2008). MCQs must use
clear language at an appropriate reading levehsare that the question is measuring
understanding of a nursing concept, rather thaguage mastery (Paxton, 2000). MCQs
must not contain flaws that cue testwise studenselect the correct response without
having the requisite knowledge (Downing, 2002b;rdiar & Ware, 2008). Another
source of CIV is cheating during the examinatiothoough availability of test items
prior to the examination, both of which have théeptial to artificially elevate test scores
and reduce test validity (Downing, 2002b; DownindH&ladyna, 2004). The difficulty in
constructing high quality MC items is, again, anpatry limitation of this format. The MC
format is well suited for assessing cognitive krexdge; however, this format is not
effective for the assessment of psychomotor aretafe knowledge (Downing, 2006).
Developing an effective assessment program mustftire incorporate multiple testing
formats, one of which includes high quality MCQs.

Despite their limitations, MC formats have many atages over other
assessment formats and provide strong validityesnagd (Downing, 2006) when the test
items are well constructed. MC tests can efficietabt a thorough sample of the domain

of knowledge at higher cognitive levels (i.e., apgion, synthesis, and evaluation)
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(Aiken, 1987; Downing, 2006) and are consideredesopto other formats for this
purpose (Haladyna & Downing, 1989a). MCQs are gasihlyzed with computer
software to produce item-response statistics thable test writers to evaluate construct
validity data and improve the quality of individutdms (Aiken, 1987). Use of a test
blueprint to demonstrate correlation between legroutcomes, program standards, and
test items is an important component of test canstn that must be incorporated to
ensure test validity (Layton, 1986; Morrison ef 2D06). These processes can reasonably
be accomplished with MC tests.

Discrimination. The final requirement for effective assessmentghisther the
test is able to discriminate between the more kadggable and the less knowledgeable
test-takers (Quinn, 2000). Highly discriminatingttéems are desirable and tend to
produce high score reliability (Downing, 2005)alfest makes no discrimination
between students, then it has no purpose (Quinughlds, 2007). Discrimination is
established through analysis of item-responsessitati— item difficulty and the point
biserial. Item difficulty is calculated accordingthe proportion of students answering
the item correctly (Downing, 2005). The point bigkis a discrimination index
determined by comparing the proportion of studéenthe top and bottom 27% of the
grade distribution who selected the correct respgWéeaver, 1982).

Well-constructed test items are essential for disoation. Poorly written or
easily guessed questions have low discriminatienabse the correlation between
selecting the correct response and the abilitynomkedge of the examinee is difficult to
determine — correct responses may be selectedysbymhance or good guessing

(Campbell, 2011). The more effective the distractar item contains, the more
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discriminating the item; therefore, an importantnpmnent of item analysis is reviewing
the frequency of distracter selection and improypogr performing distracters
(McDonald, 2014). If properly constructed, MCQs eaxcurately discriminate between
high- and low-performing examinees (Boland et2010; Tarrant & Ware, 2008).

Well-written MCQs meet Quinn’s (2000) Cardinal €riai for Assessment as one
component of a comprehensive testing program. M&®<=fficient, objective, easy to
grade, and can be used to test a broad samplithg @urriculum at higher cognitive
levels (Brady, 2005). When test items are constdiaccording to discipline-specific
guidelines and incorporate a process of planningeenalysis, the criteria of practicality,
reliability, validity, and discrimination can reasably be accomplished with MC
assessments.
Bias in Testing

An essential criteria that is absent from Quir(@800) framework is that an
effective assessment must be free of bias. Tebtagoccurs when test results contain
error because of factors unrelated to the purpbdgeaexam. Sources of error include the
student, the environment, scoring factors, anddhbeitself (Gaberson, 1996). When an
examination is biased, students perform differeb#iged on variables that are unrelated
to their knowledge and abilities. Bias may advaetagdisadvantage, resulting in
artificial inflation or deflation of test scoresql@uneman, 1984). A test item is fair when
it is free of bias, and students of equal ability @aqually likely to answer it correctly
(Klisch, 1994). The reliability, validity, and digmination of assessments are reduced

when biased test items are present.
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Bias is traditionally conceptualized as a fac&ating to performance that differs
because of membership in a group (Camilli & Shepd#d4; Hambleton & Rodgers,
2005). This definition provides a framework uponiethlarge-scale testing programs
analyze test data according to demographics tardete if an item functions differently
for different ethnic, gender, cultural, or religiogroups. The National Council of State
Boards of Nursing (NCSBN) employs such a differantem functioning (DIF) process
to evaluate all test items on the NCLEX (O’NeillaMs, & Liu, 2006; Wendt &
Worcester, 2000; Woo & Dragan, 2012). This prodegslves statistical analysis and
comparison of majority (White and female) and noajarity groups and evaluation of
the items and statistics by a diverse panel of exg&/endt & Worcester, 2000; Woo &
Dragan, 2012). Other standardized testing progemsoy similar procedures to ensure
that tests are as free from bias as possible.

Schools of nursing do not have the resourcesatteadvailable to the NCSBN and
other standardized testing services for evaluaifdest items based on a definition of
bias as a function of group membership. While mgrgirograms do conduct analysis of
aggregate student data, the primary concern @dilithting the education and success for
individuals and ensuring that course and prograsesasnents are therefore reliable,
valid, and fair measurements of individual studeatning. A definition of bias that only
concerns the performance of students based on gneugbership is not adequate for the
purposes of assessment in nursing education pregram

Scheuneman (1984) conceptualized bias as affeictitigjduals rather than only
“members of particular subgroups” (p. 221), whistaimore meaningful depiction of

bias for the purposes of nursing assessments. diogpto Scheuneman, bias is a
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multidimensional concept consisting of elementtheftest content, test items, reading
level, test environment, administration proceduagsl the examinee. The following
model represents the relationship of bias anddsiestore:
X=0+p +¢

In this equation, an examinee’s observed scbyes(equal to the true score)(plus the
bias quantity ) plus any measurement errej that occurs in the administration of the
test. According to this model, there is a link begéw bias in items and bias in test scores.
The true score is a value that represents an Vs true knowledge or ability being
measured on the assessment (Nibert, 2003), widleliberved score is the score
achieved on the examination. Measurement erransidered to be random error that is
always present and which cannot be controlled.bidg quantity represents systematic
error within tests and test items, which can bedrotled. Bias can advantage or
disadvantage, resulting in an increased or deadeatsgerved score, respectively. With
any given assessment, the desired outcome is omeich the observed score accurately
reflects the individual’s knowledge and ability.dReing the bias that is a characteristic
of the assessment will result in an observed strates representative of the true score.

According to Scheuneman’s (1984) conceptualizatiomas as affecting
individuals, a biased item is any test item thatatentially unfair to examinees. A test
item is biased if it might disadvantage some sttglarore than others based on variables
that are irrelevant to the construct being testetst item is free of bias if students of
equal ability are equally likely to answer it catlg. Item bias results from flawed test
items and may be linguistic, structural, or cultimanature or related to irrelevant

difficulty, testwise cues, or formatting errors.eTgoal of test development, then, is to
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ensure that tests and test items are unbiasedsarthndividual student’s earned score is
a true measure of learning.
Revised Framework for Quality Assessment

Combining Quinn’s (2000) Cardinal Criteria of Assment and Scheuneman’s
(1984) conceptualization of bias provides a momamete theoretical framework upon
which to evaluate assessments. According to thised framework, every effective
assessment must meet the following criteria:

Valid — the test measures what it is designed tasmes, leading to meaningful
inferences from the scores;

Reliable — the test consistently measures whatdesigned to measure;

Discriminating — the test distinguishes betweenntoee knowledgeable and the
less knowledgeable students;

Practical — the test is useful and practical fepiirposes;

Unbiased — the test is fair to examinees and amitems that students of equal
ability are equally likely to answer correctly.

Well-written MCQs are designed to fulfill thesdteria as one component of a
comprehensive testing program. In order to constredi-written MCQs, discipline-
specific guidelines need to be used and a prodgdarming and analysis incorporated.
The focus of this dissertation study was to evalaadiscipline-specific guideline for
nursing faculty to use in developing MC test iteimat will meet the requirements for

guality assessments.
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Framework for Test Development

The process of item writing and evaluation usethis research proposal is based
on The Conceptual Model for Test Development (sgarE 1). The conceptual model
for item writing and test construction was origigaleveloped by Nibert (2003),
modified by Morrison et al. (2006), and adaptedthis dissertation research study. The
model identifies a clear process for constructiigi lguality test items within the domain
of nursing. Application of this model provides nagsfaculty with discipline-specific
guidelines and a systematic process by which teldpweliable, valid, discriminating,
and unbiased assessments of student learning. dimee@tual Model for Test
Development depicts item writing and test developinas a three-phase process: Exam
Creation, Test Item Writing, and Exam EvaluatiohisTmodel provides a foundation for
the development of high quality MC test items. Epbhse of the process informs the
other stages. The identification and revision akd items, for which the Fairness of
Items Tool (FIT) is designed, is an integral comgratrof the last two phases of the
model.

Exam creation phaseln the first phase of the process, the examinasion
purposefully planned, beginning with an understagdif the purpose of the assessment
and the constructs being tested. The purpose ohargyng examination is to assess
whether students have achieved the desired leaonitogmes and to “predict the entry-
level performance” (Morrison et al., 2006, p. IB)e content to be tested is determined
through examination of the guiding constructs —rsewbjectives, program outcomes,

and professional standards — and informed by ihecal knowledge of expert nursing
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faculty (Morrison et al., 2006). The test bluepdeimonstrates the organization of

assessment and its relationship to the guidingtnacts
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Figure 1.Conceptual Model for Test Developm. Adaptedwith permissio from the
HESI Model for Developing Critical Thinking Tesethsin Morrison, S., Nibert, A., &
Flick, J. (2006)Critical Thinking and Test Item Writii (2" ed.), p. 12Houston, TX:
Health Education Systems, |

Item writing p hase During the item-writing phaseest items are written and/
edited to developigh quality items that evalu: achievement of learning outcornr
within the domain of nursir. Item writingis informed by the knowledge of faculty wi
clinical and itemwriting expertise, th test blueprint, classic test theory, Bloor

taxonomy, and critical thinking theorNote that the arrow between phases-

directional, indicating that the process is no¢éir—rather, each phase in the item
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test development process informs previous and sules¢ phases, resulting in
developing, evaluating, revising, and “tweakingé froducts in each phase (Morrison et
al., 2006, p. 27).

Morrison et al. (2006) identify four criteria useddeveloping objective nursing
test items: (1) include rationale for each teshit€2) write questions at the application or
above cognitive level; (3) require multilogicalrtking to answer questions; and (4)
require a high level of discrimination to choosaniramong plausible alternatives (p. 12).
Identifying and revising biased test items is ined in the adapted model as the fifth
criterion to emphasize its importance in the iteniting phase for developing reliable,
valid, discriminating, and unbiased assessmergtuaient learning.

Exam evaluation phaseTest items and examinations are evaluated through
analysis of pre- and post-administration reliapiéihd validity data. Pre-administration
evaluation includes peer review of items and tastspiloting and/or pretesting items.
Post-administration evaluation includes analysigevh-response statistics — item
difficulty, point biserial (discrimination indexgnd distracter effectiveness — and the
reliability coefficient (KR-20). When biased tesgms are identified, they are revised,
and the process of evaluation continues. In addig@am evaluation involves analyzing
broader implications of nursing assessment, sudfCA€EX pass rates and success of
graduates.

Summary of Theoretical Literature

Three themes have emerged from the analysis ofdtieal literature: (1) high

guality MCQs are necessary for reliable, validcdminating, and unbiased assessments

of student learning; (2) item quality is improvéuadugh item-writing procedures,
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obtaining pretest reliability data, and using padtrinistration analysis data to guide
revision; and (3) test quality is improved throwglequate planning of assessments and
development of a test blueprint. The Conceptual déar Test Development provides a
process by which these effective, high quality M€t items can be developed. The
Fairness of Items Tool (FIT) is designed to adsistlty in identifying bias in MC test
items and is therefore an integral component oftdm-writing and exam evaluation
phases of test development.
Empirical Literature

An exhaustive search of the literature from 197&84fesulted in a collection of
48 references containing guidelines for developi@Qs. This collection includes 20
journal articles from education and assessmematitee, including the educational
specialties of accounting, law, marketing, medicpsychiatry, pharmacy, and teacher
education; 18 journal articles from nursing edurgtand 10 books with nursing and
medical education and educational assessmentt@ti-writing guidelines are presented
in paragraph form, tables, and checklists of vari@mgths containing from 8 to 30 item-
writing rules. The intent of these publicationsagprovide discipline-specific guidelines
for faculty development of MC test items. Becaussse guidelines are primarily the
product of experience and not based on systenetiews of literature, they are not
included in this review of empirical literatureidtimportant to note, however, that there
is such a proliferation of item-writing guidelinestextbooks and journal articles that
educators are unable to make sense of all of thesmefore, misunderstandings and poor

item-writing practices inevitably occur.
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There is also a significant body of empirical liere devoted to item-writing
guidelines. The literature search yielded 34 retestudies that developed or used item-
writing guidelines, 12 of which were nursing didp-specific.

Taxonomy Development

The most comprehensive work on taxonomy developim&s been conducted by
Haladyna and Downing (1985; 1989a; 1989b) whosgirai taxonomy contained 43
MC item-writing rules (Haladyna & Downing, 1985)cawas revised to 31 in its final
version (referred to hereafter as Revised Taxondimg)adyna, Downing, & Rodriguez,
2002). The researchers systematically analyzetiténature to achieve a taxonomy that
completely represents the general array of adwicgreparing MC items (Haladyna &
Downing, 1989a). The taxonomy was validated throexguimination of the empirical
support for each item-writing rule through multiptierations in 1985, 1989, and 2002.
When there was little empirical data to suppontlae,rvalidity was established by
consensus of the literature. The strength of theded Taxonomy is its simplicity,
enabling understanding of each guideline with maliexplanation. The Revised
Taxonomy is complete in the sense that it provgkrseral guidance for item
development; however, it is not discipline-specé#id therefore does not represent the
complete array of advice necessary for a praciga@mline such as nursing.

Spanish researchers Moreno, Martinez, & Muiiiz (2@04densed the Revised
Taxonomy into a set of 12 guidelines, citing a nE@d more concise list containing
fewer guidelines and eliminating overlap (Morenalet2006). This taxonomy was then
reformatted to a set of 15 guidelines for develgMC items (referred to hereafter as

New Guidelines) after a validation study with a péarof 29 experts and 51 users in



36

Spain (Moreno et al., 2006). While the Revised Tepoy (Haladyna et al., 2002)
contains clear, concise guidelines, the New Guislicannot stand alone. The item-
writing rules are too consolidated, resulting igwa generalities that are not easily
understood without referencing more detailed exatians. Some of the research on the
New Guidelines was published in Spanish and waefibie not accessible for this
literature review. It is likely that the lack ofaelty in the New Guidelines is related to
issues with translation, limiting its usefulnesshe English language.

The work of Haladyna and Downing (1985; 1989a; 19&hd Haladyna et al.
(2002) focused on the development of a generahiaxy for MC item writing and
represents the seminal work on taxonomy developnSavieral researchers have
published guidelines for other purposes, with meitigg the work of Haladyna,
Downing, and colleagues. Discipline-specific taxomes have been developed in
accounting and teacher education research. Regesiichnursing education have
developed sets of guidelines containing from 282atem-writing rules established
through reviews of nursing and assessment litezg®Bosher, 2003; Klisch, 1994;
Masters et al., 2001; Van Ort & Hazzard, 1985).

Discipline-specific guidelinesFrey, Petersen, Edwards, Pedrotti, and Peyton
(2005) developed a list of 40 item-writing rules feacher education, 30 of which apply
to the development of MCQs. These rules were astedal through review of 20
educational assessment textbooks and “standamneteworks” (p. 359) and represent
the most common item-writing rules from the revieMigerature. Nineteen of the 30
MCQ guidelines included in the taxonomy were caesiswith those in the Haladyna et

al. (2002) Revised Taxonomy. Frey et al.’s worktdbates additional guidelines
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applicable to other types of objective testing hsas matching, true-false, and
completion items. Frey et al. confirm that the wofkdaladyna, Downing, and
colleagues was “exhaustive” (p. 358), and thedrditure review yielded only more recent
empirical studies providing additional support floe previously validated rules in the
Revised Taxonomy.

Ellsworth, Dunnell, and Duell (1990) developed se@ch instrument for the
purpose of comparing the MC item-writing guidelinegblished in textbooks with the
test bank items included with those text bookse¥iew of 42 undergraduate educational
measurement and psychology textbooks, 32 of wiocained clear guidelines, yielded
a list of 37 different guidelines for writing MCeiins (Ellsworth et al., 1990). This list
was subjected to a selection process that considecemmendation by 50% or more of
the texts, that did not require excessive anabysisxtbook content, and included all
guidelines associated with testwiseness (Ellswetr#l., 1990). The resulting research
instrument contained 12 of the most-cited guidsliaed was used to evaluate 1,080
randomly selected MC items from the textbook testis.

Hansen and Dexter (1997) consulted “several bon#sagticles” (p. 94),
including those by Ellsworth et al. (1990) and Higtaa and Downing (1989) to develop
a list of 17 guidelines for use by accounting andibess faculty in the development of
MC test items. The list was piloted as a researstrument with 40 MCQs selected from
textbook test banks and was ultimately used touatalthe quality of 440 MCQs in
auditing test banks (Hansen & Dexter, 1997). Addil discipline-specific lists have
also been developed through review of literaturarfedicine (Al-Faris et al., 2010;

Boland, Lester, & William, 2010) and academic psgtly (Begum, 2012).
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Development in nursing.The earliest work on nursing guidelines was rembrte
by Van Ort and Hazzard (1985), who developed aeyfodfaculty at the University of
Arizona College of Nursing. The researchers repoctnsulting two published
references — a National League for Nursing (NLN)lmation and a nursing journal
article — as well as “materials from test consiurcivorkshops” to identify criteria for
inclusion in the checklist (p. 15). Criterion wexaegorized, ranked in order of
importance, and limited to no more than 12 in aaggory. The resulting checklist
contained 35 guidelines for evaluation of test gehmat were used to make course-
specific improvements in the quality of examinatitams (Van Ort & Hazzard, 1985).

Cultural diversity. Discipline-specific guidelines have been developetursing
as a result of interest in improving outcomes foese student populations, specifically
non-native speakers of English — also known asiiimgis additional language (EAL)
(Lampe & Tsaouse, 2010). Klisch (1994) investigatedrces of bias in nursing
examinations for EAL students by conducting teleghmterviews with testing experts
at the National Council Licensing Examinations (NEX) and faculty in nursing,
cultural diversity, education, psychology, and stagyy. Klisch’s research led to the
development of 20 guidelines for reducing item lmassursing examinations. These
guidelines were then used to evaluate the qudlitgst items and develop a faculty
development program in the author’s nursing program

Bosher (2003) investigated test item flaws thathhlgave a negative impact on
EAL students. Bosher consulted three assessmest tiegluding the work of Haladyna,
to develop a partial list of test item flaws. Thesulting 52 subcategories of item flaws

emerged from a review of 19 exams with 673 MC iteshs from one nursing program.
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The most common test item flaws were assembledaititi of 25 Criteria for Test
Questions, the purpose of which was to improvegtiedity of test items constructed
within the author’s nursing program (Bosher, 2003).

Research instruments. Nursing taxonomies have also been developed faifgpe
research purposes. Masters et al. (2001) evaltla¢egluality of 2,913 nursing test bank
guestions with a research instrument developeditiiroeview of literature that included
Ellsworth et al. (1990) and four nursing journdi@es. The research instrument
consisted of 30 guidelines, including two guidetditieat emerged during the study
(Masters et al., 2001). No systematic means facselg the references or guidelines
were described, except that “all published guidedithat made sense educationally and
did not require close textbook examination werallgklasters et al., 2001, p. 27).

Tarrant et al. (2006) developed a taxonomy of 8&hitvriting guidelines
identified through review of the “most cited sowwder MCQ construction” (p. 356), the
majority of which were contributed by Haladyna, Domg, and their colleagues. The
research instrument was used to evaluate a randbssagnple of 250 MCQs from
examinations in one English-speaking nursing depamt in Hong Kong (Tarrant et al.,
2006). Violations of 19 item-writing guidelines veeiound, and these 19 guidelines were
then used to evaluate the quality of 2,770 MCQsréra et al., 2006).

Naeem, van der Vleuten, and Alfaris (2012) developehecklist of 21 item-
writing guidelines to evaluate the quality of MGttéems submitted by faculty in
medicine and nursing in Saudi Arabia. The guidaliwere identified through review of
the literature and included the work of Haladynawiing, and colleagues and Frey et

al. (2005). The research instrument was used tluaeathe quality of MC test items
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submitted by 51 faculty members to demonstrateetfeetiveness of a faculty
development program in item writing.

Analysis. While there is much agreement and overlap betweeitaixonomies
and guidelines, the development of multiple iteniting taxonomies contributes to
confusion about their validity and utility. Theseidelines do not meet the need for a
discipline-specific taxonomy for use by nursinguig in the development and
evaluation of MCQs. Other than the extensive warthe development of the Revised
Taxonomy (Haladyna et al., 2002), there has beenlitde evaluation of the evidence
supporting item-writing guidelines, much of whichbased on common practice and
frequency of recommendation, rather than empidesh (Frey et al., 2005; Haladyna et
al, 2002; Haladyna & Downing, 1989b).

Validity and reliability. Procedures to establish the validity of the iteniting
taxonomies were described in most of the studmesirtost common of which was the
frequency with which a guideline or rule appearethe reviewed literature (Frey et al.,
2005; Hansen & Dexter, 1997). Frey et al. (2005p ahnked the relative importance of
the guidelines by their frequency in the reviewiggtdture and included only guidelines
that were mentioned more than once. Tarrant ¢2@06) validated guidelines by
examining the frequency that item-writing violatsoappeared in a sample of MC test
items in nursing.

Haladyna and Downing (1989b) and Haladyna et 8022 incorporated the most
rigorous methods for establishing validity. To dalie the first taxonomy (Haladyna &
Downing, 1989a), Haladyna and Downing (1989b) a@ranhthe levels of supporting

evidence for each rule and documented the frequettbywhich each rule was studied,



41

rated the effect of using or not using the rulel finally reached researcher consensus
about the validity of each rule. When validating fRRevised Taxonomy, Haladyna et al.
considered two sources of evidence for each gueeliexpert consensus of textbook
authors and empirical research from 19 researchestuOne problem these researchers
encountered is that published research reportaicd inconsistent data, making
aggregation difficult (Haladyna & Downing, 1989balddyna et al., 2002). While all of
the guidelines in the Revised Taxonomy (Haladyrel.e2002) were validated by some
level of evidence, only four specific rules wer@parted without contradiction by
empirical research, and two of these were suppdyesl/idence from only one study.
However, the majority of the guidelines in the Rexd Taxonomy (24 of the 31 item-
writing rules) were supported by unanimous autmaioesements (Haladyna et al., 2002).
The validity evidence for the majority of the M@mh-writing guidelines is
limited to expert consensus, rather than empiresgarch. In lieu of empirical evidence
to support these guidelines, Haladyna et al. (2@@8)Frey et al. (2005) conclude that
expert consensus provides a solid base for a thiesirapproach for item development.
Haladyna et al. advocate for continued systematiearch studies, especially using
experimental methods, with corresponding revistorthie taxonomy as warranted.
Since the publication of the Revised Taxonomy (Hwfe et al., 2002), 11
published research studies have tested one orspewfic item-writing rules, the
majority of which have used non-experimental meth@kcalon, Meyers, Davis, &
Smits, 2007; Caldwell & Pate, 2013; Hays, Coventjicock, & Hartley, 2009;
Martinez, Moreno, Martin, & Trigo, 2009; Odegard&en, 2007; Piasentin, 2010;

Redmond, Hartigan-Rogers, & Cobbett, 2012; Roddg@605; Rogausch, Hofer, &
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Krebs, 2010; Tarrant & Ware, 2010; Taylor, 2005). puiblished research studies have
evaluated the validity and reliability of the taxownies for identifying bias in MC test
items. No published studies have been conductedliate a discipline-specific
taxonomy for nursing education.

Dimensions of Bias

For the purposes of this dissertation researctystteim bias is any test item that
is potentially unfair to examinees. A test itenbigsed if it might disadvantage some
students more than others based on variablesriatr@evant to the construct being
tested. A test item is free of bias if studenteaufial ability are equally likely to answer it
correctly. Item bias results from the presenceonfrly crafted test items that contain one
or more errors in construction that violate itemtiwg guidelines.

There is agreement in the literature that item asmultidimensional concept.
Haladyna et al.’s (2002) Revised Taxonomy contaight guidelines addressing content
concerns; five guidelines addressing formatting stytk concerns; four guidelines for
writing the stem; and 14 guidelines for writing ttieoices, one of which has six
variations. Moreno et al. (2006) grouped their texoy according to foundations prior to
item construction, general criteria for constructad the item and test, and construction
of response options. Dimensions identified in Feegl.’s (2005) taxonomy include
content, clarity, guessing, efficiency, and tesénisss. Bosher (2003) identified four
categories of biased test items: testwise flawslavant difficulty, linguistic/structural
bias, and cultural bias. Structural and culturakbs were identified by Klisch (1994).

Dimensions common to all of the reviewed taxononmelide testwise cues, flaws of
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irrelevant difficulty, linguistic/structural biagnd general/content issues. Cultural bias is
an additional dimension noted in the nursing litere
Prevalence of Flawed Items

The taxonomies and guidelines have been used kexyerimental descriptive
studies to identify the frequency of item-writinghations in MC assessments for
multiple disciplines. High levels of flawed and &eal test items have been identified in
textbook item banks and examinations.

Analysis of test item banks. Ellsworth et al. (1990) compared the MC item-
writing guidelines published in textbooks with thist bank items in order to evaluate
the test items being modeled to future teachergsAarch instrument containing 12
guidelines was developed from a review of 32 edapsat measurement and educational
psychology textbooks (Ellsworth et al., 1990). Angde of 60 test items was randomly
selected from each of 18 educational psychologyitea®m banks for a total of 1,080 MC
test items (Ellsworth et al., 1990, p. 290). Ov@¥%{h = 653) of the items contained
violations of at least one guideline (Ellsworthaét 1990, p. 291). Averaging across all
of the textbooks, less than 40%=< 23.72) of the items from each test bank were
developed according to the guidelines, and nearbythird of the itemsn(= 18.67) in
each test bank contained grammatical errors (El$wet al., 1990, p. 291). The quality
of test banks varied across the different textbpakd the “best” test bank contained 23
out of 60 items (36.67%) with at least one guidelmolation (Ellsworth et al., 1990, p.
291). There was no analysis of whether thesetwsisiwere used for examination
purposes without revision, but the researchersudgisd that many test bank items were

administered unedited (Ellsworth et al., 1990).
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Hansen and Dexter (1997) evaluated the qualityd6fMCQs randomly selected
from auditing test banks1 & 400) and prior certified public accountant (CPA)
examinationsr{ = 40) using 17 guidelines developed for use bypactng and business
faculty. At least one violation was found in 7586 299) of the test bank questions and
30% (= 12) of the CPA examination questions (HansenektBr, 1997, p. 96).

Masters et al. (2001) evaluated the quality of 2,8drsing test items randomly
selected from 17 test banks. Each question wasiaeal for cognitive level and
consistency with 30 guidelines (Masters et al.,120There were 2,233 guideline
violations recorded, and some questions containgdtpie violations (Masters et al.,
2001, p. 28). The most common violation was inadégspacing, which occurred in
33% (= 960) of the test items and was contained wihai the 17 test banks, with 73
to 263 items in each test bank affected (Masteas. €2001, p. 28). The researchers noted
that “most” test banks contained some items inagioh of the guidelines, but these
violations tended to follow a pattern in which lted types of violations tended to be
“pervasive” when present within a test bank (Mastdral., 2001, p. 29). Individual
guideline violations occurred in a range of 1 tad<t banks, so quite a bit of variation
was evident. This study also found only 28.3% eftist bank items written at the
application or above cognitive level (Masters et2001, p. 27).

Statistical analysis in the test bank studies wagdd and did not include
significance levels. The findings suggest that ppality test items are being modeled to
future teachers in each of these disciplines. Bashlould not rely on test banks to
contain high quality test items, and the items ninesthoroughly reviewed and revised,

using discipline-specific guidelines, before theg administered.
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Analysis of examinations. Research evaluating the quality of previously
administered examinations was consistent with tiayais of test bank items. Bosher
(2003) analyzed 19 nursing course exams totalifgMZ Qs in her investigation of
linguistic and cultural bias. Each MCQ was systecadlyy analyzed for 52 subcategories
of item flaws, and those within each category taurred at least 10 times were
identified in the report. Examples of each of tBayhes of commonly occurring flaws
were presented and recommendations for correcismussed (Bosher, 2003). Flaws of
irrelevant difficulty comprised 61% of the erroBO{ occurrences), linguistic/structural
bias comprised 35% of the errors (145 occurrentestyise flaws comprised 3% of the
errors (31 occurrences), and cultural bias occurrdéelss than 1% of the errors (26
occurrences) (Bosher, 2003, p. 33). While thisaedereport did not present a statistical
analysis of these findings, it is apparent thattiplel questions contained more than one
error. In addition, it is likely that additionabfivs were present but did not reach enough
significance (occurring at least 10 times) to hmoréed.

Cross (2000) conducted a nation-wide analysis efjirlity of teacher-made
tests in nursing education in her dissertationaresde A total of 110 examinations from
61 programs in 29 states were included with MCQeprising 91.9% of the test items
(Cross, 2000). Quality was defined in this reseataly by seven indicators of
appearance and format: the presence of directmtigettest-taker, indication of point
values for test items, neatness and legibility seantive numbering of pages and items,
and the presence of typographical or usage el@scriptive data are included for the
analysis of quality, and format and mechanics emwggre common (Cross, 2000). In

Cross’ analysis, only 20.9% of the examinationseNfeze of typographical or usage
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errors, problems with item sequencing were “commant 19.1% of examinations had
problems with page sequencing, including missirgegdp. 49). While these quality
indicators are not indicative of validity and biaghe individual test items, inattention to
overall formatting issues introduces constructi@vant difficulty and lowers the validity
of the test scores, regardless of item quality.

Tarrant et al. (2006) conducted a descriptive stndn English-speaking
baccalaureate program in Hong Kong over a five-pesiod. The quality of MCQs used
in nursing assessments was evaluated using theo&®fraquently occurring guidelines
identified through review of literature and a randsub-sample of MCQs (Tarrant et al.,
2006). Of the 2,770 MCQs analyzed, 46.296(1,280) contained at least one item-
writing flaw, and 12%1{ = 341) contained multiple flaws (Tarrant et ab08, p. 357).
MCQs written at lower cognitive levels (recall/compension) were significantly more
likely to contain flaws than items written at higloegnitive levels§ < .001) (Tarrant et
al., 2006, p. 358).

Nedeau-Cayo, Laughlin, Rus, and Hall (2013) repddd arrant et al.’s (2006)
study in the United States using a sample of MGQm tests in a midsize acute care
hospital’s elearning system with similar result§ti@ 2,491 MCQs analyzed, 49.9%
(n=1,243) contained one item-writing flaw, and 34.G = 862) contained more than
one flaw (Nedeau-Cayo et al., 2013). Almost 94%hefitems f = 2,332) were written
at lower cognitive levels (recall/comprehensiomyl shese items were also more likely to
contain flaws (94.4% of itemp,= .0008).

Downing (2002a; 2005) found a similarly high prearade of flawed test items in

medical school examinations using Haladyna et 20€2) Revised Taxonomy. In the
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first study, one examination contained errors iroflthe 33 MCQs (33%) (Downing,
2002a). A second larger study analyzed four exatioima totaling 219 MCQs (Downing,
2005). Flawed test questions comprised 36% to 6b#teatest items on each of the four
tests (Downing, 2005, p. 133), and there werea tt100 (46%) flawed items (p. 137).

Jozefowicz et al. (2002) included the presencéenf iflaws as one component of
a quality rating in their analysis of medical schexaminations. Nine examinations from
three different medical schools provided a sampkbd questions, including all item
types. Items were rated independently on a 5-fsmale by expert test developers who
were blinded to the question writers and study fiygsis. Item flaws were assessed
according to Haladyna & Downing'’s (1989a; 1989hyioal taxonomy (Jozefowicz et
al., 2002). The mean quality assessment score (@A%)l questions was 2.381.21;
School A 6 =222) had a mean QAS of 1.94 £+ 0.90, Schoat B {80) had a mean QAS
of 3.26 + 1.28, and School @ € 153) had a mean QAS of 2.03 £ 0.94 (Jozefowicd.e
2002, p. 157). Not only was the overall qualitytiod test items low, but there was
significant < .001) variation in the quality of test items beém the schools
(Jozefowicz et al., 2002, p. 158). This researgysests that standard adoption of item-
writing guidelines may improve the consistency xdmination quality across programs.

Further evidence. Research studies conducted with MCQs also prowiakeece
of the prevalence of flawed and biased test itemmirsing examinations. Schroeder
(2007) used a quasi-experimental design in a datsan study to determine if student
training in test taking and the use of MCQs writattnigher cognitive levels would result
in improved scores on examinations. The reseanshd@mo significant improvement in

test scores with the higher level MCQs. The reseseport contained no analysis of the
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quality of the MCQs used in the study. Four exany&Qs were included in the
dissertation report with a reference indicating thay were taken from a textbook test
bank. These sample MCQs contained multiple itenivgriflaws with the cognitive
levels incorrectly identified.

Kelly’s (1998) dissertation study used a qualitatilesign to compare the ability
of MC and constructed response test items to detrade<ritical thinking. Both test
formats enabled students to demonstrate critigakitng, and there was no correlation
between the formats related to student performégleky, 1998). No example questions
are included in the report; however, neither isdgren analysis of the quality of any of
the test items used in the study. It is logicat tha quality of the research findings may
be affected by the quality of the test items, yatenof the dissertation studies reviewed
in this section addressed issues of item qualitpg§, 2000; Kelly, 1998; Schroeder,
2007). Having a discipline-specific tool availabibe use in evaluating the quality of
MCQs will also benefit researchers and improvedginaity of research conducted with
MCQs, as well as the reliability and validity oetfindings. The lack of attention to item
guality evident in these studies also calls integjion the researchers’ knowledge of
item-writing principles and whether this is an ication of an overall lack of knowledge
among nurse educators.

Impact of Flawed Items

Flawed test items interfere with accurate and nmgdui interpretation of test
scores and negatively affect students’ passing rétsignificant number of students fail
high-stakes examinations because of their perfocaman flawed test items. Previous

research has demonstrated that very low and higie\dang students received lower
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examination scores overall when flawed items weesgnt, while borderline students
tended to have improved test scores, presumabbusemf guessing and testwiseness.
Progression decisions rely heavily on examinatamres, and it is therefore important to
ensure that examinations are valid and reliablessssents of student mastery.

Downing (2002a; 2005) analyzed the effects of fldwest questions on item and
test difficulty and grading decisions based onstesntaining flawed questions. In both
studies, standard items did not contain violatioithe Revised Taxonomy (Haladyna et
al., 2002) and flawed items contained one or markation. Test items were classified as
standard or flawed, and statistical analysis waslaoted on each group of questions for
each test independently and combined (Downing, 20D2wning, 2005). Flawed items
were more difficult than standard items in foutlod five examinations studied,
averaging 6.6 percentage points more difficult ttrenstandard items (Downing, 2002a;
Downing, 2005). Analysis of the pass-fail decisiomghe second study revealed that, of
the 749 students taking the examinations, 102 (lpgé$ed the standard items but failed
the flawed items, while 30 students (4%) passedlane=d items and failed the standard
items @ < .0001) (Downing, 2005, p. 141). Downing (2005hcloded that as high as
10% to 15% of students were incorrectly failed tlulawed test items.

Tarrant and Ware (2008) conducted a similar stodgxamine the impact of
item-writing flaws in 10 high stakes examinationsan English-speaking nursing school
in Hong Kong. In this study, a total scale was catag to reflect the test as it was
administered (with flawed items), and a standaadesewas computed for a “hypothetical
test” that contained no flawed items (Tarrant & W&008, p. 200). Mean item difficulty

and mean discrimination were calculated for eaateswith varying results — flawed
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items ranged from 10 percentage points more diffiou8 percentage points less difficult
than standard items, and flawed items were lessidismating on 7 of the 10
examinations (Tarrant & Ware, 2008). These findisigggest a complex relationship
between flawed items and student achievement anck#lective of the variation in
numbers and types of flawed items in the individexminations. Out of 824 examinees,
90.9% 6 = 749) passed the standard scale, compared wil¥®@ = 779) passing the
total scale with the flawed items (Tarrant & Wa608, p. 201). On both scales, 90.2%
(n=743) passed and 4.7%% 39) failed, with a passing standard of 50%; haave36
additional examinees would have failed if flaweshs had been removed (Tarrant &
Ware, 2008, p. 201). The proportion of high-achiewstudents with scores at or above
80% was higher on the standard scale: 24% {73) of examinees on the standard scale
versus 14.6%n= 120) on the total scale (Tarrant & Ware, 200&801). On both scales,
11.7% 6 = 96) of the examinees scored 80% or above, arida ¢ = 627) scored less
than 80%; however, 77 additional examinees woule lsgored 80% or greater if the
flawed items had been removed from the examinatibagant & Ware, 2008, p. 202).
These findings suggest that borderline studentsfiitad from the flawed items, while
high achieving students were negatively affecteatr@nt & Ware, 2008).

The differences in the findings between these studiay be related to a
difference in analysis, with Downing (2002a; 2005)ng a standard and flawed scale
and Tarrant and Ware (2008) using standard anbdcaites. These studies were
conducted with non-experimental, descriptive meshedich limit the conclusions that
can be drawn from the findings; however, otheraedestudies provide evidence that

poorly constructed test items introduce constrreteévant variances that prevent proper
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interpretation of test scores. Caldwell and Pa®d 82 conducted a quasi-experimental
study to determine the effect of three item-writftagvs on item statistics and student
performance in a pharmacy program. This study veagyded to further examine select
item-writing guidelines from Haladyna, Downing, aRddriguez’ (2002) taxonomy that
were not strongly endorsed in the literature: (9riMhe stem positively; avoid
negatives such asot or except (2) Develop as many effective choices as you bah,
research suggests 3 is an adequate number; (3}®Mdhe-above (NOTA) should be
used carefully (Caldwell & Pate, 2013, p. 2). Hus tstudy, pairs of MC test items were
developed for each guideline and added to the €adtourse examination. The standard
items were written according to the guidelines, trednonstandard items violated the
guidelines. There was some randomization as thevésgions of the test were distributed
alternatively, but students were allowed to selleeir seats. Results demonstrated that
students were more successful answering the sthitdars (71% compared with 47%
for the nonstandard items), and there was no éifiez in item discriminatiorp(= .22).
For this study, the presence of flawed items ireeddtem difficulty but did not improve
item discrimination, both of which prevent propeterpretation of scores.
Improving Item Writing

Multiple authors have recommended implementatioa $ystematic process for
item writing similar to the Conceptual Model forsidevelopment (Tarrant et al., 2006;
Tarrant & Ware, 2012). There is some research ppa@t that the quality of MC items
can be improved through faculty training in prinegpof item writing and the use of pre-
established guidelines. Implementing a pre-test péew process has also resulted in

improved test item quality.
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Faculty training. In Jozefowicz et al.’s (2002) comparison of theliqyaf in-
house medical school examinations, questions wriitetrained item writera(= 92)
had a mean quality score (QAS) of 4.24 + 0.85, caneqb with a mean QAS of 2.03
0.90 for questionsn(= 463) written by writers without trainingg € .001) (Jozefowicz et
al., 2002, p. 157). The significantly higher QASiaved by School B was attributed to
the fact that 44% of the questions submitted wetttem by a trained item writer
(Jozefowicz et al., 2002, p. 157). All of the itewriters in this study were trained through
the National Board of Medical Examiners. Theseifigd confirm those of Hansen &
Dexter’s (1997) comparison of CPA exam questiortsiardergraduate accounting and
marketing test bank items. Item writers for the G&@amination receive training, and
CPA exam questions undergo a review process ibeing used on the CPA
examination (Hansen & Dexter, 1997). These findsgggest that faculty training in
item writing has significant potential for imprognhe quality of test items, and
providing training according to consistent disaiglispecific guidelines is also beneficial.

Naeem et al. (2012) provide further confirmatiénh@ immediate value of
faculty development to improve the quality of MGttéems. Items submitted by 51
faculty in medicine and nursing were evaluated ating to an objective checklist at
three points during a structured faculty developimesrkshop: pretest, midtest, and
posttest. The items evaluated pretest were sulthbitdaculty as their “best effort” and
evaluated prior to faculty development (Naeem 8112, p. 371). Test items were
revised twice during the workshop: once based oitititor feedback (midtest) and a
second after peer review (posttest). Results o$tindy demonstrated a significant

improvement in test items from pretest to posifest .0005) with large effect sizes. In
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addition to demonstrating the benefit of facultyelepment, the researchers concluded
that “items written by faculty without faculty ddepment are generally lacking in
quality” (Naeem et al., 2012, p. 369).

Research also demonstrates that this immediatfibehfaculty development
has a long-term impact on the quality of MC tesiris. Khan, Danish, Awan, and Anwar
(2013) investigated the presence of flawed iten0i00, 2010, and 2011 on medical
college examinations in Pakistan using guidelimesifthe National Board of Medical
Examiners. Faculty received training in item depetent in 2009, and evaluation of the
test items demonstrated significant improvemennfy@ar one to year three. A total of
4,550 MCQs were evaluated during the three-yeaogeand the presence of item-
writing flaws in each year was 67%, 36%, and 21%peetively. These findings suggest
that, in addition to education about principletefn writing, having time for practice and
repetition is necessary for long-term improvemeamtest item quality.

Pre-established guidelines. The discussion of inter-rater reliability in seajer
research reports provides evidence that the uskeaily written guidelines facilitates
faculty agreement on the quality of test itemsElisworth et al.’s (1990) study, inter-
rater agreement for the use of the 12-guidelingirmatas evaluated by reviewing a
random sample of 60 test items. Agreement on thetithe guidelines occurred in 96%
of the possible 720 entries (Ellsworth et al., 192®90). Hansen and Dexter (1997)
achieved similar results with 97% agreement witltriféria and a sample of 80 items
(N = 1,360). The nursing faculty reviewers in Mas&tral. (2001) also had 97%
agreement on a sample of 15 test items, after aragutwo “practice” examinations with

a combined total of 55 test items (p. 27). Down({@@05) reported that three judges
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independently classified test items with “few dissgments” about item classification
using the Revised Taxonomy (Haladyna et al., 2002).

Peer review process. The above findings also suggest that faculty peans
successful analyze the quality of test items uphegestablished guidelines. This strategy
for improving the quality of test items has beeggasted by multiple authors and is
consistent with the Iltem Evaluation Phase of thedéptual Model for Test
Development.

Wallach, Crespo, Hotzman, Galbraith, and Swan200§) evaluated the
outcomes of a medical school quality improvemenjgat in which pre-established
guidelines for item writing were implemented alomigh committee review of all
examinations prior to administration. Test itemsewandomly selected from
examinations administered during the year prigrtgect implementation (2000-2001)
(n = 250), following the project implementation (20RQ02) 6 = 270), and during the
second year after project implementation (2002-2003 250) (Wallach et al., 2006).
Items were randomized, blinded for year, and raiethree item review experts from the
National Board of Medical Examiners using the Sapaicale that was used by
Jozefowicz et al. (2002). The mean quality scoragifor 2000-2001 was 2.5& 1.27;
test items from 2001-2002 that were written acaaydo the established guidelines and
reviewed prior to administration received a QASdf6 + 1.33; and test items from
2002-2003 received a QAS of 3.59 £ 1.15 (Wallacal €2006, p. 64). These scores
showed significant continuous improvement followingplementation of the quality

processf < .0001).
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Malau-Aduli and Zimitat (2012) similarly conductad analysis of MC test item
quality in a medical school in Australia after #@ucation and implementation of a peer
review process for test item development. All iteids= 866) for all examineedN(=
989) for tests administered in 2008 (prior to inmpdaatation of the peer review process)
and 2009 through 2010 (after the peer review pg)ossre included in the analysis. Item
analysis statistics calculated by the universitgmscoring software were examined.
Overall, tests administered after the peer reviesegss began contained fewer
knowledge-level items (65% in 2008; 30% to 31% M2 and 2010) and had increased
reliability (o = .61 to .75 in 2008; = .72 to .81 in 2009 and 2010), item difficultyl &

.17 to .25 in 2008 = .24 to .29 in 2009-2010), and improved effeciass of
distractors (44% in 1008; 54% to 57% in 2009 anti®@ < .001) (Malau-Aduli &
Zimitat, 2012). The results from this research gtdemonstrate that sustained
improvement in the quality of MCQs can be achietredugh the peer review process
(Malau-Aduli & Zimitat, 2012).

Wallach et al. (2006) reported that the item-revpracess facilitated better
communication among the faculty and served as aoatiwnal process for faculty
members that likely contributed to the continue@riavement in item quality. Flynn and
Reese (1988) and Van Ort and Hazzard (1985) atsmsted these impressions in their
case study reports of the implementation of praléished guidelines and peer review of
items prior to administration. Research has alsoahestrated that the use of pre-
established guidelines and a peer review processpimve items benefits students

directly.
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Bosher and Bowles (2008) studied the effect ofdistic modification on
examinees for nonnative speakers of English —lkalsavn as English as additional
language (EAL). Linguistic modification is a prosesf simplifying the language of test
items without altering key content area vocabuéarg constructs (Bosher & Bowles,
2008). Linguistic complexity is one of the dimensof bias addressed in item-writing
guidelines that introduces construct-irrelevantarazes. Sixty-seven test items were
chosen for modification; guidelines were appliestegnatically, a peer review process
was conducted, and 38 items were selected for sisdBosher & Bowles, 2008). The
original and modified versions of the items weralgped for readability and rated by
five volunteer EAL students using a 4-point Likecale (Bosher & Bowles, 2008).
Overall, the readability scores improved for thedified versions, and 84% of the
modified items were rated as more comprehensilale the original versions by at least
three participants (Bosher & Bowles, 2008, p. 1@)alitative analysis of the participant
comments revealed reasons that the modified vessiuene easier to understand: use of
shorter, simpler sentences; information statecctlireuse of the question format;
highlighting of key words, such as MOST, BEST, &t@ST; and use of more common
words (Bosher & Bowles, 2008). Modified questiotsoaequired less amount of time
for the participants to read and understand (Bo&hgowles, 2008). Quantitative studies
need to be conducted to validate these findingsaaadl/ze the effect of linguistic
modification on student test scores, but thesarggisuggest that improving the quality
of test items through a process of evaluation amdngittee review reduces construct-

irrelevant difficulty.
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Summary

It is evident that there is a need for developnodiat valid and reliable tool for
use by nursing faculty in evaluating bias in MC iemms. The existing taxonomies lack
evidence of their validity and reliability in idefying item bias. Previous research has
been conducted with non-experimental, descriptieghimds and inconsistent use of
taxonomies. Developing a clear and concise guiddbn nursing faculty to use in
developing unbiased test items is one strategyntlagtimprove the quality of nursing
assessments, thereby improving the quality of #eéstbns made based on these
assessments. This dissertation study contributégetbody of knowledge by establishing
the validity and reliability of a tool that can thbe used for further research to validate
item-writing guidelines, evaluate the impact ohitbias on student success, and better
prepare nurse educators to design valid and rel@adessments of student learning. This
chapter presented a thorough review of the thexadedind empirical literature related to
improving the quality of MC test items. The follawg chapter discusses the methodology

for establishing the validity and reliability ofdlFairness of Items Tool (FIT).
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CHAPTER 1lI

METHODOLOGY

The purpose of this dissertation study was tabdistathe validity and reliability
of the Fairness of Items Tool (FIT) for its userysing faculty in the identification of
bias in multiple-choice questions (MCQs). This stedamined the questiots the
Fairness of Items Tool (FIT) a valid and reliabtet for identification of bias in
multiple-choice examination items by nurse educ@dhis chapter discusses the
research design for establishing the validity aeicbility of the FIT. Details outlined in
this chapter include a description of the poputateampling plan, and the procedure for
data collection, data analysis, and protectionush&n subjects for each phase of the
research study.

Research Design

Development and validation of the FIT (Appendixwas a three-phase process.
In the first phase, the tool was developed by timagry investigator through review of
published higher education and nursing literatetated to item-writing rules,
examination bias, and cultural bias. This disseniastudy comprised phases two and
three, using systematic methods to establish thaityeand reliability of the FIT. In
phase two, content validity and face validity watablished through review of the tool

by a panel of item-writing experts. In phase threability and construct validity was
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established through testing of the tool by nursaayilty to evaluate sample multiple-
choice (MC) test items.

Data collection was conducted electronically. Thagl of experts was contacted
by email and completed a web-based survey. Nufaitgty participants were contacted
by email and completed an anonymous web-basedysimrwehich they used the FIT to
evaluate sample MC test items. Demographic infaonatas collected from all
participants. Threats to the participants were matiand related to the time involved in
completing the surveys. Every effort was employethe survey design to minimize
respondent burden.

Phase One — Development of the Fairness of ltemsdai¢FIT)

The FIT (Appendix A) was developed by the primaryastigator through an
exhaustive search of the literature from 1978-20ddich resulted in a collection of 69
references containing guidelines for developing MCThis collection included 18
journal articles from education and assessmematitee, including the educational
specialties of accounting, law, marketing, medicared teacher education; 16 journal
articles from nursing education; 10 books with mgsand medical education and
educational assessment foci; and 25 research stidiedeveloped or used item-writing
guidelines, 10 of which were nursing discipline<gfie. The primary investigator also
drew upon 15 years of experience in nursing edoicdkbiat included continuing
education in the art and science of item writinggtice in developing MC examinations,
and professional publication and presentationerstibject of test development.

As the literature was reviewed, several categaimerged, and item-writing rules

were sorted according to these categories: tesfi@as; irrelevant difficulty, general, in
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the stem, and in the options; linguistic/structdmals, composed of linguistic complexity,
grammatical errors, lack of clarity or consistentyhe wording, and formatting; cultural
bias; and other. Within each category, rules weoeged according to similarity, and the
source was included with each for later refereRoge broad dimensions emerged: bias
in the stem, bias in the options, linguistic bitsiictural bias, and cultural bias.
Guidelines were selected within each dimensionHeir representativeness of the
construct and the consensus of the empirical agt¢tical literature, as well as their
applicability to nursing education.

The FIT is intended to serve a nursing disciplipeesfic taxonomy for use by
educators in evaluating and revising MC test ite@ugality MCQs in nursing must
measure the ability to use multilogical thinkingdapply nursing concepts to “clinically-
oriented situations” (Morrison & Free, 2001, p..1B)ree guidelines (9, 10, and 25) from
the Conceptual Model for Test Development wereriporated into the tool to directly
address the need for valid, reliable, unbiased B&Eitems for the discipline of nursing.
The resulting Fairness of Items Tool (FIT) (Append) contained 41 item-writing
guidelines according to five dimensions of biag: stem (14 guidelines), the options (12
guidelines), linguistic bias (4 guidelines), stuwrel bias (4 guidelines), and cultural bias
(8 guidelines).

Phase Two — Validating the FIT through Expert Reviav

Phase two of the development of the FIT compribeditst step in its validation.
In this phase, the tool was evaluated by a panekxpérts in item construction and
analysis. Prior to the expert review, the literatirom 2011-2014 was evaluated to

determine if recent research necessitated revaitime FIT. Results of this evaluation
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were incorporated into the literature review in finevious chapter; all of the published
literature confirmed previous research findingg] an revisions were made in the FIT.
Sampling

Purposive sampling was used to select six expdrtsmet the inclusion criteria
of nursing faculty with expertise in item constioatand analysis as evidenced by
publication related to item-writing guidelines. Beeexperts were identified through
review of the literature on item construction irrsing education. The experts were
contacted by email, and five of the six expertpoesled agreeing to participate in the
research study.

Instrumentation

The FIT (Appendix A) contains 41 item-writing guiotes identified through an
extensive review of published higher education mmsing literature. The guidelines are
categorized into five dimensions: bias in the s{géguidelines), bias in the options (12
guidelines), linguistic bias (four guidelines),usttural bias (four guidelines), and cultural
bias (eight guidelines).

A web-based survey (Appendix E) was designed uRieggarch Electronic
Database Capture (REDCap), a secure, web-baseglysonl and database, available
through the primary investigator’s employer andmarged by Center for Clinical and
Translational Science and Training grant UL1-RRA263 he survey was constructed to
collect data from the expert panel using a 4-pbikert scale to evaluate the relevance of
each guideline along a continuum as follows: dotrelevant2 =somewhat relevant

3 =quite relevant4 =highly relevant The same scale was used to evaluate the tool’s
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organization, ease of use, and overall validitye $brvey also contained write-in space
for indicating additional items for inclusion inghool and for general comments.
Data Collection

Each member of the expert panel received a persodal by email that enabled
them to access the web-based study materials. &quert evaluated the tool and
individual guidelines within the tool. Expert feexttik was incorporated into revision of
the tool, and the members of the expert panel tenme invited to evaluate the revised
tool. Four of the five experts participated in thaluation of the revised tool using the
REDCap survey (Appendix F) and Likert scale to eatd the relevance of each
guideline, the tool's organization, ease of use, @rerall validity. The survey again
contained write-in space for indicating additioneims for inclusion in the tool and for
general comments.

Data Analysis

Data analysis for phase two was concerned withesddhg the first research
hypothesisHypothesis 1The Fairness of Iltems Tool (FIT) is a valid toal ientifying
bias in multiple-choice examination items.

A valid tool measures what it is supposed to maastthe attributes of the
construct under study” (DeVon et al., 2007, p. 1%%ce validity concerns whether the
tool “looks reasonable”, i.e. the items includedha tool are relevant (Bannigan &
Watson, 2009, p. 3240). Content validity concerhgtiver the tool completely represents
the attributes of the construct, including all valet items and excluding irrelevant items
(Bannigan & Watson, 2009). Construct validity i;cerned with whether the tool

provides a means of operationalizing abstract ket i.e. what the tool igéally
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measuring” (Polit & Beck, 2012, p. 339). Construalidity is a higher level of validity
evidence, as it provides an objective assessmentaifl, whereas face and content
validity are subjective judgments. The methodseitablishing construct validity will be
addressed in the discussion of data analysis fasethree.

Content validity was established through reviewhef FIT by the panel of
experts. The responses to the Likert-scale itenme veviewed in a table, and an item
content validity index (I-CVI) was computed for daguideline by calculating the
number of experts assigning a rating of 3 or 4hen4-point scale, divided by the total
number of experts (Appendix G). I-CVIs should b& or higher to minimize the risk of
chance agreement (Polit & Beck, 2012); therefong,guideline with an I-CVI less than
.78 was selected for validation through furthesrhiture review. The open responses were
analyzed by sorting into themes and evaluatingrémpiency of similar responses
(Appendix H). Themes noted by three or more expeet® compared with the guidelines
with I-CVIs less than .78 and were included in¥aédation through review of the
literature.

All guidelines selected for further validation weezorded in a decision rubric
(Appendix 1). The rubric was designed to incorperthie frequency with which each
guideline appears in the literature and its emairstipport, noting the intent of the
guideline and incorporating open responses fronexpert panel. The FIT was then
revised according to the decision rubric. The eixpanel was invited to evaluate the
revised tool (FITr), and four of the five experticipated in the second evaluation.
I-CVIs were calculated for each guideline on thérFFace validity was established in a

similar manner by analyzing the responses of tipepanel to the survey questions
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about the appearance of the tool. The scale condidity index (S-CVI) was then
computed by averaging the I-CVIs. An S-CVI of .9tha@her is desirable (Polit & Beck,
2012). When the expert panel contains less thaexgerts, additional measures of
content validity are recommended (Lynn, 1986). fitean proportion of agreement, or
average congruency percentage (ACP) was calcutgtegteraging the proportion of
agreement for each expert. An ACP of .90 is comsitlacceptable (Waltz, Strickland, &
Lenz, 2010). A stronger measure for a small expenel is the universal calculation
method for the S-CVI (S-CVI/UA) (Polit & Beck, 201.2T'he S-CVI/UA is a measure of
the proportion of universal agreement by the expartd a level of at least .90 is desired
(Polit & Beck, 2012). Following analysis of the sad review by the panel of experts,
the research study proceeded to phase three imhec-ITr was validated through use
by nursing faculty. The details of the data analgse presented in the next chapter.
Phase Three — Validating the FITr with Nursing Faclty

Phase three of this research study involved usieedfITr by nursing faculty to
evaluate sample MC test items. This phase was ocoedevith establishing the reliability
and construct validity of the FITr.
Population and Sampling

The FIT and FITr were designed for faculty usedientification and correction of
MC items. The target population is nursing facuftgmbers who use MC examinations
for assessment of student learning. The accegsalplelation is nursing faculty who are
employed in American Academy of Colleges of NurqijA@CN) member schools. A list
of participants was developed by accessing the esbaf nursing programs from among

the 760 AACN member schools. In order to ensuresggmtation from all regions in the
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United States, member programs were randomly oddareach state, and faculty names
and emails were obtained from the program webditesprogram’s website did not
contain faculty names and emails, the next nungiogram on the list was used. A
minimum of 100 names were collected using at Ideesfirst three randomly sorted
nursing programs in each state. Only publicly aldé information was collected from
program websites. The final list contained 5,78&ptal participants from 195 different
programs of nursing.

Inclusion criteria included active teaching in asig program and utilization of
faculty-generated MC examinations for student asseat. Faculty-generated MC
examinations include those that are developed dltiathrough writing new test items,
using test bank items, revising test items from smyrce, or any combination of these
activities. Nursing faculty who were not activebathing in nursing or who use only
standardized MC examinations purchased throughtageservice for student
assessment were excluded from participation. Becée-writing guidelines are
consistent across nursing programs that use MC iesdions, it was not necessary to
exclude participants based on the type of program.

The accessible population is relatively homogenand,a small effect size was
anticipated. In order to increase statistical powadarge sample size was needed. The
larger the sample, the more representative of dpelation it is likely to be, and the
smaller the sampling error (Froman, 2001; Polit &B, 2012). A common rule of thumb
for scale development is to have 10 participant&¥@ry item contained in the scalé ¥

380). Another rule of thumb is that a sample déast 300 participants is usually
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acceptable (Worthington & Whittaker, 2006). Throwgimsultation with a statistician, it
was determined that the target sample would bea@icgants per surveyN(= 300).
Pilot Study

A pilot study with a convenience sample of the ¢éagppulation was conducted
to test the survey and inform research procedéréscus group comprised of five
nursing faculty were asked to pre-test the survelydiscuss their experiences. Three of
the participants were also current doctoral stuglantl two participants were doctoral-
prepared. One doctoral-prepared participant waséelh) an experienced researcher, and
editor of a national nursing journal. The othertdoal-prepared participant was
experienced in the use of REDCap as a data catetdol. The doctoral student
participants were also faculty in different undeddyrate nursing programs — one in a
small private health-system-based college in Girie, in a research-intensive state
university in Ohio, and one in a regional statevarsity in California. The pilot group
completed a survey including demographic data aadlyais of 20 MCQs using the FIT.
The focus group was conducted online using Adobe€drvideoconferencing software,
available through the primary investigator’'s emggigyto allow all participants to
virtually connect from remote locations using wahcnd microphone.

Modifications in the survey and data collectionrpleere made following
analysis of the results of the pilot study. Quesidiscussed with the pilot participants
included:What was it like to complete this survey? Werealihections clear? Did you
understand the meaning of each guidelir®® many MCQs can reasonably be
evaluated within a 15-minute timeframe? What aeelibst/worst times of the year for

you to receive an invitation to complete this sy@irected discussion with the focus
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group assisted in determining how many MC test tipres participants could reasonably
be expected to analyze within a 20 to 30 minute tirame. The focus group made
several suggestions about the directions for theeguand advised that both written and
audio/video instructions be made available. Planslata collection procedures were
modified based on pilot group feedback to minintegpondent burden and improve
participation rates. The pilot group also made ssjgns related to distributing the
survey at times most conducive to faculty avaiigbdnd workloads.

Instrumentation

During the focus group discussions, the participaxpressed concern about the
length of time and participant fatigue, and thegpended very favorably to the idea of
dividing the FIT into dimensions with separate sysaddressing each dimension.
Through the focus group discussions, it was dedidatthe study would be conducted
with separate surveys addressing each dimensiteny; sptions, linguistic/structural,
and cultural — with one survey designed with thempeehensive tool.

Five web-based surveys were designed using ResEtctionic Database
Capture (REDCap), a secure survey tool and datahaskable through the primary
investigator’s employer and supported by CenteCliarical and Translational Science
and Training grant UL1-RR026314. The surveys beg#m screening questions to
ensure that participants met the inclusion critdde@mographic data for each participant
were then collected to assist in explaining resatid testing assumptions. Examples of
demographic data collected include age, gendeg| tEheducation, full-time equivalent
years of academic teaching experience, clinicatiafig, perceived level of teaching

expertise, and perceived level of expertise in itenting (Appendix M).
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Four surveys were designed to focus on each alithensions of bias within the
FITr — stem, options, linguistic/structural, andtaral — with one survey designed for the
comprehensive FITr. The REDCap surveys containedodiified general knowledge
MCQs selected from foundational nursing coursebiaok item banks and previously
published research studies. The MCQs were purpibgstlected to represent each
dimension of the FITr and included both biased amdiased test items. General
knowledge MCQs were selected for which nurse edusaian reasonably be expected to
be knowledgeable, regardless of clinical specialtieaching expertise. The
comprehensive survey is included in Appendix N;M@Qs selected for each of the
other surveys — stem, options, linguistic-strudfuaad cultural — are included in
Appendix O.

Each survey contained the sample test items opaate screen followed by the
designated section of the FITr. In the case ottimaprehensive survey, the sample test
items were repeated for each section of the Fiapkng each section to be evaluated
within a single screen shot. The FITr guidelineseneworded into question format with
a check box indicating yes or no responses to gaehtion. In some cases, a yes
response indicated that the item violated the dinée (is biased), and in others, a no
response indicated that the item violated the dinee (is biased) (Appendix O). A
response to each question was required beforeiparits would be able to proceed to
the next screen. These strategies were implemastadesult of the pilot study to

increase clarity for the participants and imprdwve quality of the responses.
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Data Collection

The second data collection step involved the ugeeoFITr by nursing faculty to
evaluate MCQs. Participant recruitment was comgleiethe primary investigator using
Mail Chimp, a password protected service avail@itmeugh the primary investigator’s
employer. Mail Chimp provides a platform for cregtimass emails and tracking
responses. The primary investigator obtained agdremte subscription through the
duration of participant recruitment and was theygrdrson with account access.

Mail Chimp was used to design an email announcethahicontained a brief
introduction explaining the purpose of the studg #re primary investigator’s contact
information (Appendix K). Interested participantene asked to submit a form containing
contact information, verifying the inclusion cri@rand confirming their email address
(Appendix L). To minimize sampling bias, eligiblarficipant responses were reviewed
each morning during the data collection perioddoanly ordered, and systematically
assigned to complete one of the five web-basedegarv he order of survey assignment
was (1) comprehensive, (2) stem, (3) options,itdjuistic-structural, (5) cultural. In
order to ensure equal assignment to the survegsr assignment was continuous from
day-to-day. For example, if the last survey asgigme dayx was options, the next day
participants were randomly ordered, and the sysieragsignment to survey began with
linguistic-structural. Eligible participants theeceived an email invitation with a more
detailed introduction, explanation of the criteioa participation, informed consent
information, and a link to the web-based surveyg@mdix P). Participants indicated their

consent to participate by clicking the link to peed with the survey.
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Including a deadline date for completion of theveyrand sending follow-up
emails are strategies that have been recommendecréase response rates (Van Selm
& Jankowski, 2006). Because previous research éamdstrated that the majority of
responses to email invitations are received withim days from the time of mailing
(Van Selm & Jankowski), follow-up emails were senhon-responders one week and
two weeks after the initial announcement. A deadtiate of three to four weeks from the
first email invitation was specified in the finartact. Follow-up emails were also sent at
one-week intervals to participants who indicatedna@rest in participating and had not
completed the survey or who had partially complet@veys. In order to provide an
incentive to increase response rates, facultyqypatnts were promised a copy of the FITr
for their personal use following the completiortloé research study.

Data Analysis

Data analysis in phase three will be addresseordity to each research
hypothesisHypothesis 1The Fairness of Iltems Tool (FIT) is a valid toal ientifying
bias in multiple-choice examination items.

A valid tool measures what it is supposed to maastthe attributes of the
construct under study” (DeVon et al., 2007, p. 1&9nstruct validity is concerned with
whether the tool provides a means of operatiomgjiaibstract variables, i.e. what the tool
is “really measuring” (Polit & Beck, 2012, p. 339). Construalidity is a higher level of
validity evidence, as it provides an objective asggent of a tool, whereas face and
content validity are subjective judgments.

Construct validity was established by using thevkmgroups comparison

technique through the selection of the sampleitists included in the REDCap survey.
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A sample of MCQs that are known to be biased wagqgaively selected through review
of previously published research studies. Similalgample of MCQs that are known to
be fair (unbiased) were also purposefully seleddadtticipants indicated the guidelines
for which each test item was in violation, and shevey was designed to calculate
descriptive statistics for each test item and dsi@nof item bias, as shown in Table 1.
Table 1

Descriptive Statistics for Data Analysis

Descriptive statistics for each test item

(Tp) = number of participants evaluating each test ite
(Ts) = total score assigned to each test item by padicipant

(Te) = total number of times each guideline is sekbete violated for each
test item

(Tn) = total number of times each guideline is sekbete not violated for
each test item

(Tks) = total score assigned to each test item knowetbiased (unfair)
(Tke) = total score assigned to each test item knowettair (unbiased)

Descriptive statistics for each dimension of iteiasb

(Bstem) = total number of guidelines selected for biathim stem
for each test item

(BorTiong = total number of guidelines selected for biathm options
for each test item

(BL-s) = total number of guidelines selected for lingigistructural bias for
each test item

(Bc) = total number of guidelines selected for culkiias for each test
item
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The scores for those questions that are known todsed were contrasted with
the scores for those questions that are known faibeEvident differences in these
scores provided support for the construct validityhe FITr. A one-tailed Welch'stest
(independent samples assuming unequal variancesgaleulated using the means for
the pairs of scores (known and unknown) to deteerttie significance level of the
differencesf < .05). A Welch's-test is appropriate for testing the differencemeans
from unequal samples in which the variances cabe@ssumed to be equal (Miles &
Banyard, 2007).

Hypothesis 2: The Fairness of Iltems Tool (FIT) releable tool for identifying
bias in multiple-choice examination items.

A reliable tool consistently and dependably measwieat it is supposed to be
measuring (Polit & Beck, 2012). Reliability is assed through multiple means to
document the degree of stability, consistency,eqmdvalence of the tool. Stability
concerns the extent to which the tool producesitammesults on separate occasions”
(Polit & Beck, 2012, p. 331) and was assessed leyleding split-half reliability.
Internal consistency is used to assess how weédrdifit items on the tool measure the
same attributes of the construct (Bannigan & Wat2009) and was evaluated by
calculating a Cronbach’s alpha correlation coedfitifor each MC test item contained on
the comprehensive survey. Equivalence measuregetiree to which different users of
the tool obtain the same results (Polit & Beck,20d4nd was evaluated by testing the
independence of scores and by calculating inter-adreement.

Reliability of the FITr was established throughtppant use of the tool to

evaluate a sample of general knowledge nursing &Citems in the REDCap survey.
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Participants indicated the guidelines for whichhetest item was in violation, and the
survey was designed to calculate descriptive sitgifor each test item and dimension of
item bias, as shown in Table 1. The distributiothef guideline scores was not normal,
necessitating the use of nonparametric tests (MehitneyU and Kruskal-Wallis tests)
to determine if the distribution of the dimensi@y{em, Boptions BL-s, and B) and total
scores for each MC test itemg]Tin each survey was consistent among demographic
variables. Nonparametric tests are appropriatadornormal distributions (Polit &

Beck, 2012) and are a more sensitive measure & tt@ses — when a nonparametric
score is significanta(< .05), the equivalent parametric test will alscslgmificant (J.

Ying, personal communication, October 15, 2014)nis parametric test for a non-
normal distribution may lead to falsely elevateekls of significance, which increases
the risk of a type Il error where the null hypotises accepted when, in fact, differences
actually exist (Polit & Beck, 2012; Qualls, Pall,Schuur, 2010). An equivalent tool
measures the variable of interest consistentlysscdemographic groups; therefore, no
significant differences were predictqu< .05).

Inter-rater reliability was evaluated by calculgtime percent agreement between
the participants for each guideline on each test.itRaw agreement indices are
appropriate statistical tests for categorical diohwus data and provide a means to
summarize data in a meaningful and practical mafinerbersax, 2009).

Internal consistency reliability was establisheshgshe total scores for each
dimension of bias (Brem, BorTions Bi-s, and &) to calculate a Cronbach’s alpha
correlation coefficient for each sample test itenthe comprehensive survey. Cronbach’s

alphais an appropriate statistical test for expressmggdegree and direction of
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relationship between categorical variables (J.cbagr, personal communication,
November 30, 2009).

Split-half reliability compares the means obtaifiesn two different halves of the
tool to estimate the stability of the overall tamld was established using the Kuder-
Richardson (KR-20) reliability coefficient. The paipants’ yes/no responses for the
comprehensive items (B-1, B-11, B-13, B-18, B-3%J &-10) were graded against the
score that was pre-assigned for each guidelinedb@sé¢he identification of bias during
survey development. The KR-20 yields the meandl giogsible split-halves within the
tool. Split-half reliability is not affected by tieerror variance and is therefore preferred
over test-retest reliability (Fishman & Galguer@03). Split-half reliability also has the
advantage of not requiring multiple administratiombkich reduces the likelihood of
participant attrition, length of time for data aadtion, and participant fatigue.

Protection of Human Subjects

A dissertation proposal hearing with the dissestaiommittee was held and
approval of research methodology received in A0I2 prior to the commencement of
any research activities. In addition, this disgetastudy received approval as exempt
through the Institutional Review Boards (IRB) at thniversity of Northern Colorado
and the primary investigator’s employing univergajlowing the pilot study. Initial
approval was received in December 2013. An amentimas filed in May 2014 to
report the modifications made to the surveys, lieoent process, and study design
following Phase 2 (expert review). Data collectdhd not occur until after IRB approval
of the amended proposal was granted. Copies tRBlletters of approval are included

in Appendix Q.
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Risks to the participants were minimal and reldtethe time involved in
completing the surveys and any difficulty they amttered with technical issues.
Significant technical issues did occur on two oamas during the first week of data
collection. On the first occasion, the REDCap si#s offline for maintenance; however,
there was no announcement of this down-time, anicjgants received an error
message when attempting to access the survey daisiime. An email communication
was sent by the primary researcher to all regidtpegticipants to notify them of the
downtime. A coding error during the maintenancedein caused a software error that
affected access to all surveys the next day. Raatits could access page one of the
survey, but the formatting of the surveys was noluded, and participants were not able
to respond to demographic questions. These isseesnasolved within twelve hours.
Two days after the first incidences, a firewallisst the host site prevented access to the
REDCap surveys for participants. Emails apologiZorgand communicating about the
issue were again sent to registered participamis.second issue was resolved within
eight hours.

Every effort was employed in the survey design teimize respondent burden.
Participants were provided with a detailed intrddug letter with explanation of the
criteria for participation at the initial entry-paj followed by informed consent
information. Participants indicated their consenparticipate by proceeding with the
survey after the introductory page. Participantseweovided detailed instructions for
completing the survey in both written and videariat at the suggestion of the pilot
focus group. YouTube was used to create a 15-mimatebased video with explanations

of the FITr guidelines. A YouTube video was alseated to demonstrate analysis of a
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sample test item for each survey. These videogdani length from 10 to 20 minutes.
Participants were required to answer every quesisfore proceeding to the next
section; however, the survey was designed witlogiten of allowing participants to
save their responses and return at a later timertiplete the survey. This option was
added immediately after the first survey downtissue that occurred so that participant
data would not be lost and to minimize respondendén.

All expert and participant responses were codedkaptiseparate from
identifying information. Research data were mairgdiin electronic format and
password protected on the primary investigatortemater. Emails to multiple
participants employed the batch mail merge optioprotect the privacy of email
addresses. All account data were erased at thefgradticipant recruitment. All email
addresses were deleted from the email accouneariti of participant recruitment. All
data were reported in aggregate form, and no ify@mgiinformation will be included in
any written report of the research.

Summary

This chapter has explained the methods used fableshing the validity and
reliability of the FIT. Development and validatiohthe FIT was a three-phase process.
In the first phase, the tool was developed by tiv@ary investigator through review of
published higher education and nursing literatetated to item-writing rules,
examination bias, and cultural bias. This dissemastudy comprised phases two and
three, using systematic methods to establish thaityeand reliability of the FIT. In
phase two, content validity and face validity watablished through review of the tool

by a panel of item-writing experts. In phase thre&ability and construct validity was
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established through testing of the tool by nurdaaylty to evaluate sample MC test
items. Every effort was made in the study desigmituimize respondent burden and
prevent bias. A discussion of the sample populademographics and findings from

each of the statistical tests is presented in é&x¢ chapter.
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CHAPTER IV

ANALYSIS OF RESULTS

The purpose of this dissertation study was tabdistathe validity and reliability
of the Fairness of Items Tool (FIT) for its userysing faculty in the identification of
bias in multiple-choice questions (MCQs). The FHTntended to serve as a nursing
discipline-specific taxonomy for use by educatargvaluating and revising multiple
choice (MC) test items. This study examined thestjae: s the Fairness of Items Tool
(FIT) a valid and reliable tool for identificatioof bias in multiple-choice examination
items by nurse educators?

Development and validation of the FIT was a thphase process. In the first
phase, the tool was developed by the primary inyastr through review of published
higher education and nursing literature relateiletm-writing rules, examination bias,
and cultural bias. This dissertation study compriskases two and three, using
systematic methods to establish the validity atidb#ity of the FIT. In phase two,
content validity and face validity was establisti@dugh review of the tool by a panel of
item-writing experts. In phase three, reliabilitydaconstruct validity was established
through testing of the tool by nursing faculty t@kiate sample MC test items. Statistical
analyses for this study were completed using Mmftdsxcel 2010 software and IBM
SPSS Statistics software Version 21. This chaptsgnts a comprehensive summary of

the data collected, analysis of demographic vaegldnd discussion of the statistical
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evaluation that was performed. Following preseatatf the results, the study question
and hypotheses are evaluated relative to thetstatianalysis.
Phase Two — Validating the FIT through Expert Reviav

Phase two of the development of the FIT compriseditst step in establishing
validity and reliability. In this phase, the toohw/evaluated by a panel of experts in item
construction and analysis. Data analysis for phasavas concerned with addressing the
first research hypothesiklypothesis 1The Fairness of Iltems Tool (FIT) is a valid tool
for identifying bias in multiple-choice examinatib@ms.

Results

Purposive sampling was used to select five expdrtsmet the inclusion criteria
of nursing faculty with expertise in item constioatand analysis as evidenced by
publication related to item-writing guidelines. Bagexpert evaluated the FIT and its
guidelines by completing a web-based survey usikgpaint Likert scale to evaluate the
relevance of each guideline and the tool’s orgditinaease of use, and completeness.
The survey also contained write-in space for intiiggadditional items for inclusion in
the tool and for general comments.

The responses to the Likert-scale items were readlew a table, and an item
content validity index (I-CVI) was computed for éaguideline (Appendix G). Twenty-
eight guidelines had I-CVIs of 1.0, indicating et agreement by the experts that the
guidelines are highly relevant. Eleven guidelinad hn I-CVI of .8, which is an
acceptable level, although perfect agreement iepesl with a sample of five experts
(Polit & Beck, 2012). Four guidelines had an I-d&4s than .78 and were therefore

selected for validation through further literatve@iew. The scale item content validity
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index (S-CVI) was also calculated by averaginglt&/Is for each guideline in the FIT
(see Table 2). The S-CVI is considered acceptdiea.80 (Polit & Beck, 2012), and
the results of this study meet that requiremenyewer, the number of I-CVIs below .78
in this review may not be reflected accuratelyhi@ $-CVI since the expert panel
contained only five experts. The mean proportioagreement, or average congruency
percentage (ACP), and the universal calculatiorhotefor the S-CVI (S-CVI/UA) were
also calculated to provide a better measure ofreggeeement in a panel of less than six
experts (Lynn, 1986). While the ACP and S-CVI water above acceptable levels for
the first panel review, the S-CVI/UA does not maeteptable criteria.

Table 2

Validity from Expert Panel: ltems Rated 3 or 4 oA-point Relevance Scale

Validity Index Review 1 Review 2
S-CVI .90 .988
S-CVI/UA .63 .97
Face Validity 1.0 92
Proportion Relevant Expert 1 = .93 Expert1=1.0
Expert 2 = .98 Expert2=1.0
Expert 3 =.73 Expert 3 = .97
Expert 4 = .90 Expert 4 = .97
Expert 5 = .98

ACP .90 .99

Note.S-CVI = Scale item content validity index; S-CVHU= Universal calculation method for the scale
item content validity index; ACP = Average congragipercentage.

Decision Rubric. The open responses were analyzed by sorting ietogbk and

evaluating the frequency of similar responses (AppeH). Themes noted by three or
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more experts were compared with the guidelines @NIs less than .78 and were
included in the validation through review of thietature. All guidelines selected for
further validation were recorded in a decision ipAppendix 1). The rubric was
designed to incorporate the frequency with whiotheguideline appears in the literature
and its empirical support, noting the intent of ¢hugdeline and incorporating open
responses from the expert panel. Each guidelindhaarde selected for validation was
reviewed in light of the intent of the guidelingetature support for the guideline as
originally incorporated in the FIT, and literatugepporting the intent of the guideline.
The tool was then revised according to the decigibnic. A version of the FIT with
track changes that incorporates rationale for eacision is presented in Appendix R.

Revisions.Stem guideline 2Eliminate of the followingl-CVI = .6) had strong
support from the literature and empirical reseaockupport the intent of eliminating
extraneous words and unnecessary information. glndeline was reworded to reflect
the intent with the phrase, of the following, indbd as an example of extraneous
wording that should be removdgliminate extraneous words (e.g., of the followirid)e
result is a guideline that is more representatiib® literature and more broadly
applicable.

Stem guideline 6Best answer format — underline, capitalize, andiday words

(BEST, MOST) (I-CVI = .4) had weak literature support from anain author with

application specifically to non-native speaker&nglish — also known as English as
additional language (EAL). Comments from the expartel indicated that this practice

was inconsistent with standardized examinationsratidnal licensure examinations and
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suggested using this strategy for negatively plarésens only, which is already
addressed in stem guideline 5. This guideline Wwasefore removed from the FIT.

Stem guideline 8Avoid conditional expressions (should/would) andgdee voice
(I-CVI = .6) also had weak literature support frome author with application
specifically to EAL students. The intent of thisdgline is to address verb tense, which
had some support, including a review of literatiina did not specifically apply to EAL
students. Comments from the expert panel indicd@idshoulds a desirable term for
nursing MC test items, although there was onlyrezfee to this position in a textbook
authored by one of the expert panel participartss guideline was revised to reflect the
intent of addressing verb tensése active verbs and present tense.

Structural guideline 3Vrite items that can be read and comprehendedyeasil
the first reading(I-CVI = .6) similarly had weak literature supp&mwm one author and
application specifically to EAL students. The irttefthis guideline is that test items are
understandable, comprehensible, and clear. Whitests still need to read test items
carefully, they should not be worded in a way tlegfuires multiple readings to be
understandable, nor should they be trick itemsrd ieadequate literature to support the
intent of this guideline with one review of litewa¢ and pilot data. This item was revised
and combined with stem guidelinevoid trick itemgo better reflect the intent and
literature supportrite items that can be comprehended on the f@&tiing. Avoid
tricky or misleading items.

Themes. Several themes were evident in the written feeklifraen the expert
panel. Cultural guideline 4Qse gender neutral languageas included in the validation

because it received three similar comments duhegkpert review, despite having had
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an acceptable I-CVI (.8). Comments from the expadidressed the fact that it is
sometimes necessary to use gender-specific langhageeferences to gender should not
be made when unrelated to the content. There whsient support from the literature to
retain this guideline, so it was reworded to rdftbe expert commentkise gender-
specific language only when necessary to test ngrsbntent

Another theme noted by three experts recommendgdrtbre examples be
provided to clarify the guidelines. Examples wereorporated into stem guideline 10:
Write questions that require multi-logical thinkigrgquire knowledge of more than one
fact/conceptand stem guideline 12&void testing student opinions (e.g., use nurse
instead of you as the subjecihe example listed in one guideline was changeddhan
expert feedback. In cultural guideline 3%e terminology from textbook, notes, and
common wordsthe example was revisediiome vs. abod® present a clearer example
of common versus uncommon terminology.

Three options. Two comments from the same expert suggested thatsih of
three options be included in the tool, and thiggestjon has strong empirical support in
the literature (Considine, Bottie, & Thomas, 20D&jgado & Prieto, 1998; Haladyna,
Downing, & Rodriguez, 2002; Moreno, Martinez, & Mufi2004; Moreno, Martinez, &
Munfiiz, 2006; Rodriguez, 2005; Sidick, Barrett, &\Rospike, 1994; Tarrant & Ware,
2010; Weaver, 1982). In fact, the optimal numbeogmtions to use in MC test items has
been addressed more in the literature than any éme-writing guideline (Haladyna et
al., 2002). The use of three options was not inm@ied into the original FIT, because
four-option MC test items are used on the Nati&@alincil Licensure Examination

(NCLEX) and are therefore standard in nursing etiosgOermann, Saewart, Charasika,



84

& Yarbrough, 2009; Tarrant & Ware). In light of shevidence, the literature was again
reviewed to explore the use of three-option MCQsursing and higher education.

Haladyna and Downing’s (1989a) taxonomy contaimeslddvice: “Use as many
functional distracters as possible” (p. 40-41),chkhivas revised after review of literature
to “Use as many functional distracters as feasifiladyna & Downing, 1989b).
Rodriguez (2005) conducted a meta-analysis of @fiest with 56 independent trials
published between 1925 and 1999 and concludedttivae options are optimal for MC
items in most settings” (p. 10). Three-option MQ&lee less time to construct, are easier
to write, reduce the probability of including wediktractors, and are as reliable as four-
option MCQs (Considine et al., 2005; McDonald, 20Rddriguez, 2005; Rogausch,
Hofer, & Krebs, 2010; Schneid, Armour, Park, Yudisty, & Bordage, 2014; Sidick et
al., 1994; Tarrant & Ware, 2010). Research has detrated that removing distracters
that perform poorly on item analysis improves tiedmination of the test item
(Considine et al., 2005; Rodriguez, 2005; Weaveg?2).

Several studies have demonstrated similar resuhisiising education. Tarrant
and Ware (2010) used an experimental design tdhestse of three versus four options
in nursing examinations. While the study has lichigeneralizability, the findings were
consistent with those previously reported in therditure. Tarrant and Ware (2010)
recommend the adoption of three-option items irsimgreducation for reasons of
practicality — they are easier to write, take l@s® to develop and administer, and
“perform equally as well” as four-option items 12). Piasentin (2010) investigated the
effect of reducing the number of options in a “higgakes credentialing examination” by

examining item analysis data post-administratioth @liminating the weakest distractor
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(p. 20). Statistical analysis demonstrated thaketeould be no significant impact on
item difficulty, discrimination, or test reliabijit Faculty with experience in item writing
reported that developing the third distractor ttwk most time and was perceived as the
most difficult part of the process of developingtity test items. As a result of these
findings, Piasentin also advocated for three-optést items as being more efficient to
develop while providing at least equal quality et Redmond, Hartigan-Rogers, and
Cobbett (2012) administered examinations to twamdshof nursing students in Nova
Scotia to compare three- and four-option MCQs. Moretioning distractors were
removed from each MCQ by examining the resulthefitem-analyses from the
previous three years. The results demonstrateiyndisant difference in item difficulty
or discrimination between the groups, and mean &xation averages also did not differ
(Redmond et al., 2012). These researchers alsagbgreecommended the
implementation of three-option MCQs by nurse edursaand licensing bodies
(Redmond et al., 2012).

It is acceptable to have test items with diffenreumtbers of options on the same
test (Haladyna & Downing, 1985; King, 1978; McDaha2014), and it is better to use
three plausible options, rather than write a foogition for no other reason than to have
uniform test items (McDonald, 2014; S. Morrisonfgmmal communication, October 3,
2008). Using three options is an excellent alteveab all-of-the-above or none-of-the-
above as the fourth option and supports the ex@erl review. The three-option rule
was thus incorporated into the FIT as an altereativoptions guideline 1@\void none-

of-the-above and all-of-the-above. Use three otiostead.
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Other revisions. During this review, it also became apparent thatetwas
overlap between the guidelines within the dimersiohlinguistic bias and structural
bias, and the distinctions as to which dimensiguideline belonged were often unclear.
A logical resolution was to combine these guidaimgo a single dimension of
linguistic/structural bias. The items were alsoassarily reordered during this process.

Stem guideline 4Avoid absolute terms (always, never, &lhot limited to the
stem only. This rule should be applied to bothgteen and options (Haladyna &
Downing, 1985; Hansen & Dexter, 1997; McDonald,£20This error is one of
irrelevant difficulty and also contributes to lingtic complexity, particularly for EAL
students (Bosher, 2003). This guideline was theegiwoved to the linguistic/structural
bias dimension.

Options guideline 14vlake sure options are similar in length and amaoafnt
detail and guideline 19vake sure options are grammatically and visualipitar
contained redundancies. These guidelines wereftitereombined and reworded for
clarity: Make sure options are similar grammatically andength and amount of detalil

Revised Fairness of Items ToolThe Revised Fairness of Iltems Tool (FITr)
(Appendix J) contains 38 item-writing guidelinesegorized into four dimensions: bias
in the stem (10 guidelines), bias in the optiorisdaidelines), linguistic-structural bias
(9 guidelines), and cultural bias (8 guidelineg)e Expert panel was invited to evaluate
the FITr, and four of the five experts were abl@aoticipate in the second evaluation.
The web-based survey used in the first expert pavedw was modified to evaluate the

relevance of each guideline, organization, easesef and completeness of the FITr.
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Results from the second reviewltem content validity indices (I-CVIs) were
calculated for each guideline on the FITr (Appen@ix Results from the second review
indicated improvement with the revisions. Cultugaldeline 32Eliminate all namesvas
the only guideline with an I-CVI less than 1.0. TBCVI and ACP were improved from
the first review (.988 and .99 respectively); anel 8-CVI/UA was markedly improved
(.97), indicating almost perfect agreement by tkgeet panel (see Table 2). These results
provide strong support for the content validityttod FITr.

Face validity was established in a similar mannearalyzing the responses of
the expert panel to the three survey questionstahewappearance of the tool —
organization, ease of use, and completeness. Rdidéywwas 1.0 and .92 for the FIT and
FITr respectfully. One expert made comments abdwiusability of the tool that had not
been addressed in the first review; thereforefdahe validity of the FITr was lower than
that of the FIT. There is no documented standard/uoh to base decisions about face
validity, as it is considered subjective. The syrdesign for the expert review was
intended to help quantify this subjective assessniieis reasonable to follow the
standard of .90 set for the CVI, and both detertiona for face validity for this study are
therefore acceptable.

Phase Three — Validating the FIT with Nursing Faculy

Following analysis of the second review by the pahexperts, the research

study proceeded to phase three, in which relighalitd construct validity of the FITr was

established through use by nursing faculty to eatalsample MC test items.
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Participation Rates

The sample for this research study was drawn fiweratcessible population of
nursing faculty employed in American Academy ofl€gés of Nursing (AACN)
member schools. A list of 5,786 names and emailesd@s were systematically sampled
from AACN member school websites. Inclusion cradricluded active teaching in a
nursing program and utilization of faculty-genedak@C examinations for student
assessment. Faculty-generated MC examinationsd@c¢hose that are developed by
faculty through writing new test items, using teabk items, revising test items from any
source, or any combination of these activities.g9iy faculty who were not actively
teaching in nursing or who use only standardizedé®@minations purchased through a
testing service for student assessment were extlindn participation.

During participant recruitment, 704 potential papgant names were eliminated
because they were duplicate entries, did not nme&ision criteria, were unavailable
during data collection, or for whom email addressese undeliverable. Of the remaining
sample of 5,082, the interest form was submitte8%fy eligible participants (14%), 489
of whom participated in the research study (10%th B79 completing the survey
entirely (7.5%). A participation rate of 10% is s@stent with conservative estimates of
response rates for email and web-based surveyshwdunge from 2% to 25% (J. C.
Schafer, personal communication, November 30, 2009)

Of those eligible participants who submitted ing¢ferms ( = 695), 70%
participated in the study, and 55% completed theesuin its entirety. Seventy-eight
percent of those who participated< 489) completed the entire survey=379).

Incomplete surveys were included in the data arsafgs any test items for which all of
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the guideline questions were answered, and p&esaitem responses were excluded.
Complete and incomplete response totals were edémlifor each survey and are
presented in Table 3. The comprehensive surveythealengthiest survey, with
participants being required to analyze six MC tieshs according to all dimensions of
the FITr. The comprehensive survey contained 38eajues and demographics, which
meant that participants responded to 247 questi©mspletion rates for the
comprehensive survey were the lowest (63%). Thei@llsurvey was the shortest
survey, incorporating eight guidelines and 10 M§& teems, and requiring participants to
respond to 99 questions. Completion rates for titieii@l survey were the highest (89%).
Table 3

Completion Data for FIT Surveys

Completion
Survey Incomplete  Complete Total Petage
Comprehensive (COMP) 38 65 103 63.1%
Stem (S) 16 78 94 83%
Options (O) 27 78 105 74.3%
Linguistic-Structural (L-S) 18 72 90 80%
Cultural (C) 11 86 97 88.7%
Total 110 379 489 77.5%

Characteristics of the Sample

Raw demographic data were combined to enable géiscriof the entire sample
and by individual survey and is presented in Appefd Data were coded and
categorized to facilitate comparison with the dhtt are available describing the

demographics of the population of nursing facuttyhie United States. Overall, the
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demographic characteristics of the sample populatiere fairly representative of the
general nursing faculty population, consisting fanity of educated white females over
age 45. The sample population was more likely teeldoctoral preparation, full-time
and tenured or tenure track status, certificatioadademic nursing education, and hold
higher academic rank than the general nursing fiapalpulation. Males were slightly
overrepresented in the sample, while African Ansergwere underrepresented. The
sample represented all regions in the United States 162 programs of nursing, and
diverse clinical specialties.

Gender and age Male participants were slightly overrepresentetheasample
population (7.4%n = 36) when compared with the 2012 Annual Surveyfthe
American Association of Colleges of Nursing (AAC(2D14a) in which males
represented 5.4% of the general nursing facultyfation. The participants reported
ages ranging from 27 to 87 with a mean age of BBsyavhich is consistent with the
general nursing faculty population mean age of &y for master’s and doctoral
prepared faculty at the ranks of Assistant Profegsssociate Professor, and Professor in
2012-2013 (American Association of Colleges of Ngs2014b). The NLN 2009
Faculty Census revealed similar ages with 57% dftpae and “nearly” 76% of full-
time faculty over the age of 45, with16% of fultré educators over age 60 (National
League for Nursing, 2010, p. 1).

Ethnicity and race. The minority representation of the sample poputatias
similar to that of nursing faculty reported in tdeN 2009 Faculty Census with respect
to Hispanic, American Indian/Alaska Native, andaksminority groups (2%, 1.8%, and

0.4% respectively); however, the percentage ofc&frtAmerican participants (4%) was
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half of that represented in the general nursinglfggopulation in 2009 (8%). Overall,
racial-ethnic minorities accounted for 6.3% of saenple population, while 12.3% of the
general nursing faculty belonged to a racial-ettmiicority in 2012 (American
Association of Colleges of Nursing, 2014a).

Highest degree.The sample population represented a much larggoption of
doctoral preparation (64.5%,= 315) than the general nursing faculty populatidme
NLN (2010) reported for full-time faculty in 200B8at 25% had a doctoral degree,
compared with 67% master’'s-prepared. Part of tisisrdpancy may be related to the fact
that the NLN reported only full-time faculty, whitee sample population represents both
full- and part-time faculty. The NLN did not speciivhether their data represented only
earned doctorates or also included in-progressegsgwhich may also explain part of
the discrepancy. This discrepancy may also beeebliat the fact that doctoral prepared
faculty are more motivated to participate in nugsaaducation research studies, a
possibility that was supported by the email comroations to the primary investigator
offering encouragement and support for completiioth® requirements for the doctorate
degree.

Experience.The participants had extensive clinical nursingezience with 60%
(n=293) reporting 20 or more years and close to 80%430) reporting at least 10
years. The range of FTE years of clinical nursirgegience was 0 to 50 years with a
mean of 22.7 years (+/- 11.3). Participants hasl é&esdemic nursing experience with
slightly over half (50.6%n = 247) reporting less than 10 years. The randg€l& years
of academic nursing experience was 1 to 40 yedtsaunean of 11.9 years (+/- 8.9). A

wide variety of clinical specialties were reportadd these were organized into seven
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broad categories. The most common specialties tegharere medical-surgical
(including adult health and oncology), family héalincluding women'’s health,
obstetrics, midwifery, maternal-child, and pedi)j and critical care (including
emergency, perioperative, and anesthesia).

Status.Almost all of the participants reported full-timmployment (95.7%) and
faculty status (98.4%) (including adjunct, visitjngnure track, clinical track, tenured,
and non-tenured), with the majority (59.5%) holdagpointments outside of the tenure
track (including adjunct, visiting, clinical tracknd non-tenured). Almost half (47.5%) of
the participants held the rank of Assistant Prafessth another 30% holding higher
ranks. These findings are consistent with the nurobgears of academic experience
within the sample population, but there are sorffer@inces from the general nursing
faculty population.

The NLN/Carnegie National Survey of Nurse Educator2006-2007 reported
90% of respondents holding full-time faculty pasis (Kaufman, 2007). The NLN
(2010) reported less than one third of nursinglfsdwlding tenure in 2009 with wide
discrepancies between professors and associatspoo$ for whom 75% and 65% are
tenured respectively, compared with clinical fagui% to 31% of whom are on the
tenure track. The NLN (2010) reported faculty réaykrace-ethnicity for 2009. Among
the White Non-Hispanic full-time nursing facultygdation, 35% were at the Instructor
rank, 26% Assistant Professor, 15% Associate Psofeand 12% Professor (National
League for Nursing, 2014b). The proportion of texuand tenure track faculty and
higher ranks in the sample population is consisigtht the number of years of academic

nursing experience and the percentage of faculty eoctoral preparation represented.
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Expertise. Slightly less than 20% of the participams<97) reported having
earned the Certified Nurse Educator (CNE) credkrttia majority of which were earned
in 2010 or later (70.1%) = 68). There are currently 4,220 CNEs (L. Simm@messonal
communication, March 3, 2014), comprising 13.2%hef 32,000 nursing faculty
reported in a recent national survey (McNeal, 20TBg percentage of CNEs in the
sample population is higher than the general ngrisioulty population, which is
consistent with the higher levels of academic mg&ixperience, tenure status, and
education also found in this population. Particisamere also asked to rate their
expertise using a Likert scale from novice to ekp@verall, the participants
demonstrated more expertise in teaching than iteitimg, with 66% 0 = 323) assigning
ratings of at least proficient in teaching compangith 34% @ = 168) at this level in item
writing. These findings are consistent with pubdidhreports that few nursing faculty
members have formal preparation and expertisesesasnent methods such as item
construction (Tarrant, Knierem, Hayes, & Ware, 200&rant & Ware, 2008, Zungolo,
2008).

Demographics by surveyThe sample populations within each survey category
were similar across most of the demographic vaempbAppendix S). A-test statistic
was calculated to compare the proportions of deapiygc variables between survey
groups p < .05). Thez-test for proportions is appropriate to test whetagge (1 > 30)
independent random samples differ on some catejaf@aracteristic (Stangroom,
2014). Overall, the survey participants were vemyilar in terms of demographic
characteristics. Differences between the samples significant only with respect to

specialty in the options survey, in which particifawith community health specialties
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were represented in significantly higher propori¢h6.3%) than in the other surveys
(4.4% to 7.2%). There were also fewer participavith critical care specialties
represented in the options survey, although tlferéince was not statistically
significant.

Adequacy of sample The accessible population is relatively homogshand a
small effect size was anticipated, so a large sarsigke was desired in order to increase
statistical power. The larger the sample, the mepeesentative of the population it is
likely to be, and the smaller the sampling errao(fan, 2001; Polit & Beck, 2012). The
common rule of thumb for scale development is teehED participants for every item
contained in the scal&(= 380). Another rule of thumb is that a samplatdkast 300
participants is usually acceptable (Worthington &itaker, 2006). For this research
study, the sample contained 379 completed surveysa additional 110 incomplete
surveys with usable data, which meets the benchfoaik 10:1 ratio of participants per
item contained in the scale. Separate surveys agrenistered for each dimension in the
FITr in order to minimize respondent burden andriowp completion rates, however,
resulting in a sample size for the MC test itenad tieere evaluated comprehensively
(according to all dimensions of bias) that rangedif64 to 163 participants when all
data were combined.

Results

The results of the data analysis in phase thrdebwidddressed according to each

research hypothesislypothesis 1The Fairness of ltems Tool (FIT) is a valid toal fo

identifying bias in multiple-choice examinationnite.Descriptive statistics were
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calculated for each test item and dimension of ibégs and were used for calculating the
validity and reliability statistics and are presshin Appendix T.

Construct validity. The known groups comparison technique was used to
establish construct validity of the FITr througle thelection of the sample test items
included in the REDCap survey. Samples of MCQs kntwbe biased and known to be
fair were purposefully selected through review yqously published research studies.
Participants indicated the guidelines for whichhetest item was in violation, and the
scores for those questions known to be biased emrigasted with the scores for those
guestions known to be fair. Pairs of known biasksk) and fair (Tlgp) scores for each
guideline were compared to test the hypothesisthigascores for the known fair items
would be lower than the scores for the known biatds. Similar pairs were compared
for the total scores in each dimension of bias\B, Bom-r) and for the total scores
(Tse, Tsp) for each test item. At the levels of the dimensamd test items, the total scores
were standardized by dividing by the number of gliges to facilitate comparison across
dimensions; all comparison scores ranged fromX) # one-tailed-test for independent
samples assuming unequal variances using the nfimrath® pairs of scores was used for

testing the following hypotheseg € .05):

Guideline Level H: ,uTGF:,LtTGB Hi: ,uT(3|:<,LtTGB
Dimension Level Kt ,uBD|M_|: =,LtBD|M_B Hi: ,uBD|M_|: <,uBD||\/|_B
Test Iltem Level It ,uT5|: =,uTSB Ha: ,uT5|:<,uTSB

It was expected that the scores for the knowniti@ins would be closer to zero, and the
scores for the known biased items would be clasent. Overall, the items performed

as expected with few exceptions. The guidelineescaainged from 0 to 25 for the known
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biased itemsN] = 2.7 +/- 2.4) and 0 to 10 for the known fair ite@ = 0.92 +/- 1.4). At
the dimension level, the means of the standardizeces for the known biased items
ranged from O to 9\ = .29 +/- .41) and 0 to 0.784(= .1 +/- .13) for the known fair
items. At the test item level, the mean total s¢orehe known biased items was 7.84 +/-
4.8 compared with 2.76 +/- 2.84 for the known f@ms. The comparisons of the means
of the scores assigned to each guideling {dtal and standardized scores for each
dimension of bias (Brem BopTions Bi-s, Bc) are presented in Appendix U.

Bias in the stem.Seven MC test items containing known bias anditeme
known to be fair in the stem were purposefully sigé for this research study. Known
bias was present in the selected MC test itemg @drthe 10 guidelines pertaining to the
stem (ES). All of the scores demonstrated hightregafor the known biased items than
the known fair items. Guideline mean scores forki@wn biased items ranged from .15
to .95, while mean scores for the known fair itearsged from .007 to .14. For all of the
guidelines pertaining to bias in the stem, meamesctor the known fair items were lower
than scores for the known biased items (05). The means of the standardized scores
for known biased items ranged from .1 to .52, whike mean standardized score for the
known fair item was .04. For the dimension of brathe stem, all of the mean scores for
known biased items were higher than those of knfaivritems p < .05).

Bias in the options.Eleven MC test items containing known bias and itexms
known to be fair were purposefully selected fostl@search study. Known bias was
present in the selected MC test items for 10 ofithguidelines pertaining to the options
(EO). Scores for 17 of the 20 pairs demonstratgtdrivalues for the known biased

items than the known fair items. The range of gindemean scores for the known
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biased items was .125 to .96, while the range ®htlean scores for the known fair items
was .007 to .14. Guideline EO1Avoid repeating words in the stem and correct aptio
demonstrated mixed results in the known fair itewi#f) one item (F-8M = .5) scoring
higher than the biased item and the other (AV18,.34) scoring lower than the biased
item. Additionally, both known fair items scoredjher than expected.

The known biased item for guideline EOX¥rite options that require a high
level of discrimination to select the correct ans\{-36) scored much lower than
expected (.125) and lower than both of the knovimitems. The range of means of the
standardized scores for known biased items was .83t compared with mean scores of
.08 and .27 for the known fair items. For the disien of bias in the options, all of the
mean scores for known biased items were highertti@se of known fair itemgp(< .05).

Linguistic-structural bias. Seven MC test items containing known linguistic-
structural bias and two items known to be fair waugposefully selected for this research
study. Known bias was present in the selected MCitems for seven of the nine
guidelines pertaining to linguistic-structural b{&s). Scores for seven of the eight pairs
demonstrated higher values for the known biasedstidan the known fair items;
however, the difference in mean scores for the geaitaining to guideline LS2&ise
straight-forward, uncomplicated language. Test imgscontent, not vocabulary or
readingwere not significanty= .16).

The range of guideline mean scores for the knowasda items was .9 to .75,
while the range of the mean scores for the knowritéans was 0 to .45. Guideline
LS23:Use correct grammar, punctuation, capitalizationdaspellingdemonstrated

mixed results in the known biased items, with demi(B-18,M = .33) scoring higher
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than the fair item and the other biased item (BM®; .14) scoring lower than the fair
item; item B-10 scored lower than expected for aviim biased item. The range of means
of the standardized scores for known biased iteass . W45 to .32 compared with a mean
score of .144 for the known fair item. For the disien of linguistic-structural bias, all

of the mean scores for known biased items wereehititan those of known fair items;
however, the difference in means between one gga{BA20 and F-10) was not
significant p = .488).

Cultural bias. Four MC test items containing known cultural biag &vo items
known to be fair were purposefully selected fostlasearch study. Known bias was
present in the selected MC test items for fivehefeight guidelines pertaining to cultural
bias (C). All of the mean scores for the guidelipegaining to cultural bias
demonstrated higher values for the known biasedstidan the known fair items
(p < .05). The range of guideline mean scores fokttevn biased items was .27 to .97,
while the range of the mean scores for the knowriteans was 0 to .06. For all of the
guidelines pertaining to cultural bias, mean scéweshe known fair items were lower
than scores for the known biased items ((05). The range of means of the standardized
scores for known biased items was .083 to .52, emetpwith mean scores of .007 and
.019 for the known fair items. For the dimensiorcoltural bias, all of the mean scores
for known biased items were higher than those ofdknfair items j < .05).

Test item level. Three MC test items containing known bias and iteims known
to be fair were purposefully selected for this egsh study and evaluated
comprehensively according to all four dimensionbiak. The comparison of the means

of the standardized item total scores)(iE presented in Table 4. All of the total item
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scores for the known fair items were lower tharresdor the known biased items

(p < .05). Overall, the items for the known groupmparison performed as expected
with few exceptions. Scores for the known fair isewere lower than scores for the
known biased items, and mean scores for the &imstwere close to zero at all levels of
the analysis. Mean scores for biased items atdidetine level were closer to one than
those at the dimension and item levels. The resftilisis analysis support the construct
validity of the FITr. Discussion of the conclusicersd explanations for the exceptions
will be explored in the next chapter.

Table 4

Known Groups Comparison: Difference of Means ot Tiem Scores

Biased Item ST ds(w) Fair Item ST Be(w) p
B-11 20.3 (.265) F-10 4.8 (.073) +
B-13 15.1 (.224) F-10 4.8 (.073) +
B-18 16.5 (.246) F-10 4.8 (.073) +

+p<.05

Hypothesis 2: The Fairness of Iltems Tool (FIT) releable tool for identifying
bias in multiple-choice examination itenfeliability was assessed through multiple
means to document the degree of stability, congigteand equivalence of the FIT.
Stability was assessed by calculating split-hdidbdity for the comprehensive items
(those that were evaluated according to all fooratisions of bias). Internal consistency
was evaluated by calculating a Cronbach’s alpheetadion coefficient for each MC test

item contained on the comprehensive survey. Eqemca was evaluated with
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nonparametric measures of the independence ofssaarkby calculating inter-rater
agreement for each guideline on each test item.

Equivalence Independence of scores and inter-rater reliabiitye used to test
the hypothesis that the FITr produces similar tediok different users. Nonparametric
tests (Mann Whitney and Kruskal-Wallis) were used to explore the thsiiion of
yes/no scores across demographic variables, bettaidéstribution of the yes/no
responses identifying violations of item-writingidelines were highly skewed,
depending on whether the test item was biasedrdiofathat guideline. If the yes/no
responses and demographic variables demonstrapdandence, there is strong support
for the equivalence reliability of the FITr.

Analysis of independence. Twenty-eight MC test items were evaluated with the
FITr in this research study, each selected to sgprtespecific guidelines and dimensions
of bias. This study used the scores obtained fieendifferent surveys (comprehensive,
stem, options, linguistic-structural, and culturdihe comprehensive survey contained
six MC items to evaluate all 38 guidelines, andheafcthe other surveys contained 10
MC items to evaluate the guidelines within the stelé dimension of bias (the number of
guidelines in each survey were 10, 11, 9, and Bacttfully). Seventeen demographic
variables were included in this analysis. A total 490 values for the independence of
scores were obtained with this analysis: 170 peresufor the dimensions and 510 for
the comprehensive survey; 70 per demographic Variath2 per dimension of bias; and
102 for the E from the items in the comprehensive survey. Theselts are presented in
Appendix V. Overall, independence of scores wasaretnated in over 95% of the

correlations for this research study#£ 1,136) p < .05). These results demonstrate
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strong support for the hypothesis that the FITdpi®s consistent results when used by
nursing faculty, regardless of user demographich s gender, ethnicity, level of
education, experience in academic nursing educadiwh level of expertise.

Analysis of agreement. Inter-rater reliability was evaluated by calculgtiime
agreement between the participamMs=(513 items). Raw agreement indices were
evaluated according to the following scale, witlogdo perfect agreements providing
support for the tool’s equivalence (see Table 5).

Table 5

Interpretation of Raw Agreement Indices

Perfect agreement if the agreement coefficientts BO.
Excellent agreement if the agreement coefficiers i® .89.
Very good agreement if the agreement coefficiern i® .79.
Good agreement if the agreement coefficient is .69.

Fair agreement if the agreement coefficient i9.59.

Poor agreement if the agreement coefficient isvbeto

Note.J. Ying, personal communication, October 7, 2014.

Agreement indices for the items are presented ipeddix W and organized
according to the dimension of bias. Overall, raneagent indices of at least .6 were
demonstrated in 90% of the iterms<463) with perfect agreement for almost half
(47%). Within each dimension of bias, good to perégreements were demonstrated in
88% to 94% of the items. ltems within the dimensdwcultural bias demonstrated the
highest agreement (94%), followed by linguistiaistural bias (92%) and bias in the

stem and options (88% in each). Perfect agreemwars demonstrated in 32% to 74% of
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items, with the highest number of perfect agreemdatnonstrated in the dimension of
cultural bias (83 of 112 items) and the lowest nandf perfect agreements in linguistic-
structural bias (40 of 126 items).

Only two items demonstrated poor agreement, an dmires were .49, which is
just shy of fair agreement. Both of these itemseepnted the dimension of bias in the
options. Poor agreement was demonstrated for akfi@witem pertaining to guideline
EO15:Avoid repeating words in the stem and correct op(fe-8) and a biased item
pertaining to guideline EO2Write options that require a high level of discnration to
select the correct answéB-1). These two items also demonstrated guidelowees (E)
that failed to meet the expectations of scoresecltiszero for fair items and closer to one
for biased items.

Agreements indices were also sorted by guidelirexpdore the number of items
pertaining to each guideline at each level of ttedes Overall, the guidelines contained in
the FITr demonstrated strong agreements. Overtortedf the guidelinesn(= 13)
demonstrated agreements of at least .6 for 100@teafelevant items. Four guidelines
demonstrated agreements of at least .8 for aHefé¢levant items:

ES1:Use a question format.

ES4:Avoid negatively phrased questions, double negateed the use of except.

EO12:Avoid none-of-the-above and all-of-the-above. Wsed options instead.

C32:Eliminate all names.

Nine additional guidelines demonstrated agreemafrds least .6 for all of the relevant
items:

ES9:Avoid testing student opinions (e.g., use nursieatsof you as the subject).
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ES10:Test important content and avoid trivia.

EO17:Eliminate multiple-multiples.

LS23:Use correct grammar, punctuation, capitalizatiangd spelling.

LS24:Use precise terms (avoid frequently, appropriate).

LS25:Avoid absolute terms (always, never, all).

LS30:Use consistent spacing, question numbering/letieage numbering.

Make sure options appear on the same page as #siqo.

C33: Eliminate all slang.

C38:Present the person first, not the diagnosis.
Only one guideline failed to demonstrate agreeroégbod and above for at least 60%
of the relevant items. ESBresent a single, clearly defined question withghablem in
the stemdemonstrated fair agreement with 55% of relevi@mh$ scoring .5 to .59.
Overall, the results of the raw agreements dematesstrong inter-rater reliability and
provide support for the equivalence of the FITr.

Consistency.Internal consistency reliability was establisheohgshe

total scores for each dimension of biast, Bortions Bi-s, and &) to calculate a
Cronbach’s alpha correlation coefficien) for each sample test item for which
responses for the comprehensive tool were availgbke Table 6). For this study,
demonstrated acceptable internal consisteney.60) for five of the six test items
evaluated, and three of the test items dadefficients greater than .7p € .05). The
known fair test item (F-10) had the lowest coriielacoefficient & = .598,p < .05). This

test item also had high agreement indices and mealeline scores d) near zero.
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Table 6

Comparison of Cronbach’s Alpha Coefficients

a if ltem
Test Item a n Dimension Deleted u +/- SD
B-18 137 67 B18-S .601 2.55, 1,743
B18-O .585 3.48, 2.149
B18-LS 571 2.99, 1.942
B18-C .82 0.33,0.613
B-13 .73 70 B13-S .697 2.71, 1.589
B13-O .567 3.09, 1.924
B13-LS 617 1.83,1.769
B13-C 741 0.91, 1.004
B-1 .706 66 B1-S .648 3.2,1.511
B1-O .566 1.18, 1.201
B1-LS 611 1.02, 1.583
B1-C 712 0.27,0.621
B-11 .694 80 B11-S 519 4.14, 1.682
B11-O .603 3.03, 1,713
B11-LS .569 2.6, 1.946
B11-C 741 0.19, 0.576
B-35 .651 65 B35-S .595 5.14, 2.106
B35-O .504 3.46, 1,985
B35-LS 578 1.03, 1.541
B35-C .638 2.11, 1.522
F-10 .598 67 F10-S 513 0.39, 0.797
F10-O 416 0.97,1.18
F10-LS 404 1.3, 1.557
F10-C .644 0.06, 0.239

Note.B = Biased item; F = Fair item; S = Bias in ther8f O = Bias in the Options; LS = Linguistic-
Structural Bias; C = Cultural Bias.

The dimension of cultural bias demonstrated thekestacorrelation for all of the
items evaluated in items for which no cultural bigs present (8= 0). Cultural bias

had the strongest relationship with the other dsiars in item B-35, an item that did
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contain cultural bias and for which agreement iaediaere lower. Overall, correlations
were higher when bias was present than when biaswigpresent in a test item. These
results suggest that the dimensions representasinohstructs of item bias and provide
support for the internal consistency reliabilitytoé FITr.

Stability. Split-half reliability was measured using the Kuéchardson (KR-
20) reliability coefficient to examine the hypotiethat the FITr will produce similar
results on different occasions. The participangs/gio responses for the comprehensive
items (B-1, B-11, B-13, B-18, B-35, and F-10) wgraded against the score that was
pre-assigned for each guideline based on the fasiion of bias during survey
development. A KR-20 of .799 € .05) was calculated using the graded responses,
which is above the benchmark of .70 for a relidbt. The results support the hypothesis
that the FITr will produce similar results on diéat occasions.

Additional Findings

Significant technical issues occurred on two oarasiduring the first week of
data collection; therefore, the period for datdemion was extended to six weeks in
order to meet the target sample of 60 participotsach surveyN = 300). Patterns of
participant enrollment and survey completion wengawed in order to explore whether
the technical issues had any impact. Almost hathefinterest forms (46.8%) were
submitted on or before the date of the first inséaof technical issues; however the
majority of participation (77.8%) took place aftee technical issues were resolved.
Close to half of the incomplete surveys were sthlbiefore the technical issues (41.2%),

and only one participant with an incomplete surbefore the technical issues finished
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the survey at a later date, compared with 27 whomed to complete surveys that were
started after the technical issues.

Complicating this analysis is the fact that papi@eit recruitment took place
during the summer, a time when many faculty arecofftract and therefore check email
infrequently or are inaccessible. The time permdrécruitment took place toward the
end of the summer when some faculty were busy prep#or fall semester and had less
time to participate. Feedback from the pilot stpdyticipants indicated that there is no
ideal time for faculty; however, a few weeks atteg beginning of a term through the
middle of the term was identified as a time in whiaculty may be more available. It is
suspected that both technical issues and the tiofitige participant recruitment had a
negative impact on participation rates for thiggtu

Summary of the Findings

This dissertation study used systematic methodsteblish the validity and
reliability of the Fairness of Items Tool as paraanulti-phase process of tool
development. Two hypotheses were proposed, anstilkdg was designed to use multiple
measures to address each hypothesis.

Hypothesis 1: The Fairness of Items Tool (FIT) isahd tool for identification of
bias in multiple-choice examinations by nurse etlusaContent validity and face
validity were established through review of thel topa panel of item-writing experts.
The FIT was revised using systematic methods base¢ke analysis of the data from the
expert panel. The second review demonstrated ssopgort for content and face
validity. Construct validity was established thraugsting of the FITr (Appendix F) by

nursing faculty to evaluate sample MC test itenfge Known groups comparison
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technique was used to compare responses to kn@asadand known fair items and
provided support for the hypothesis that the F§Ta measure of item bias. Analysis of
the data provided strong support for the tool’'sstarct validity.

Hypothesis 2: The Fairness of Iltems Tool (FIT) releable tool for identifying
bias in multiple-choice examination itenieliability was established through testing of
the tool by nursing faculty to evaluate sample M6l items. Tests for independence of
scores supported the hypothesis that scores otitasieg the FITr do not vary according
to demographic variables. Analysis of agreementexisupported the hypothesis that
different users of the FITr would obtain the sam®uits. These measures supported the
tool’s equivalence reliability. The KR-20 as a measof stability supported the
hypothesis that repeat use of the FITr to evaltreesame items would have similar
results. Cronbach’s alpha was calculated to estalitie tool’s internal consistency
reliability. Correlation coefficients demonstratedequate reliability for a newly
developed tool. The results of the analysis suppdtie hypothesis that the FITr reflects
the constructs and dimensions of bias in MC testst Further development of the FITr
will improve its ability to measure the constru€irterest.

Overall, the results of this research study supiharthypothesis that the FITr is a
valid and reliable tool for identifying bias in M&amination items. A more detailed
discussion of the findings and implications forsing education and research is

presented in the next chapter.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this dissertation study was toaeshtervention to improve the
quality of nursing examinations — specifically eealuate the Fairness of Items Tool
(FIT) and, subsequently, the Revised FairnessaidtTool (FITr) for its use in the
identification of bias in multiple-choice questioiMCQs). This study examined the
guestionis the Fairness of Items Tool (FIT) a valid andable tool for identification of
bias in multiple-choice examination items by nwedacators?This chapter presents a
discussion and analysis of the findings and linote of this research study in light of
the current literature and theoretical framewoikse implications for nursing education
are discussed, followed by recommendations foréutesearch and conclusions.

Discussion of the Findings

The Fairness of Items Tool (FIT and FITr) was depel to address the need
within nursing education for a discipline-speciiol to assist faculty in improving the
quality of MC test items. For the FITr to meet theed, it must meet several
characteristics:

e Valid — Does the FITr measure what it is supposeti¢asure — bias in MC

test items?
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e Reliable — Does the FITr measure bias in MC teshd consistently and

dependably?

e Practical — Does the FITr provide a clear and cndescription of the most

relevant item-writing guidelines in an easy-to-tm@nat?
This dissertation research study was designeddreasd the first two characteristics,
establishing the validity and reliability of theTFihrough expert review and comparison
of faculty scores on MC test items. Overall, theuits of this research study support the
hypothesis that the FITr is a valid and reliable for identifying bias in MC
examination items.

This research study also demonstrated that paaitits made similar decisions
when using the FITr to evaluate MC test items. €Hexlings are consistent with
previous research reports that provide evidendettieause of clearly written guidelines
facilitates faculty agreement on the quality ot iemms. Previous research evaluating
inter-rater reliability reported high agreementsoagnfaculty using similar guidelines to
evaluate test items. Ellsworth, Dunnell, and D(@E90) and Hansen and Dexter (1997)
reported agreement with two reviewers on 96% to ®7%ems respectively, and
Downing (2005) reported that three judges indepethglelassified test items with “few
disagreements” (p. 135). Six nursing faculty rexaesMn Masters et al. (2001) also
reported 97% agreement on a sample of test items.study demonstrated similar high
agreements among much larger numbers of revie@ersd agreements were
demonstrated on 90% of the items with 66 to 87ensers. These findings suggest that
faculty using the FITr to evaluate MC test itemd i able to reach similar conclusions

about the presence of bias in those test items.
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The findings for internal consistency reliabilityere not as conclusive as the
other reliability and validity measures. Internahsistency indicates that the tool
represents similar constructs of item bias andevatuated for this study at the item
level to yield information about the correlationtbé dimensions to each other and to the
total tool for each of the test items evaluated pa@hensively. The Cronbachiswas at
or above the benchmark of .60 for five of the sixris ( for the sixth item = .0598).
Further analysis of the results showed that thexg loe a relationship between the
presence of bias within a dimension anddlmefficient. Comparing the coefficient
with the means shows that the closer the meanzertm the less likely the dimension or
item is to demonstrate a stromgoefficient. ltems with means closer to zero iatkc
bias is less likely to be present, and the scarethese items contain many values of zero
that may be affecting statistical analysis. Furtiesearch is needed to explore this
phenomenon.

Practicality

This research study was not specifically desigoegkamine the practicality of
the FITr; however, there are some inferences thate made based on the results. For a
tool to be effective, it must be used. For it toused, it must provide a clear and concise
description of the most relevant guidelines in asyeto-use format that facilitates writing
and revising fair, valid, and reliable MC test iemithin a nurse educator’s full
workload. The results of the evaluation of validatyd reliability demonstrate that the
FITr provides a clear and concise description efrtfost relevant guidelines. It is not so
clear whether faculty will make time for the FITrtheir full workloads. During the

review by the expert panel, concerns were expresisedt the length of the FITr, and



111

one expert commented that it was not reasonaldggect faculty to use it to evaluate
every test item.

Analysis of the survey completion rates may supfiostconcern. The
comprehensive survey was the lengthiest surveyttadnly one to use the complete
FITr to evaluate MCQs; this survey had the loweshpletion rate at 64%, compared
with 75% to 89% for the other surveys. Commentmftbe pilot group indicated that the
FIT was difficult to use at first but became mueisier as they progressed through the
guestions. Participant instructions for the suniegtuded the pilot group’s advice to
“stick with it” through the first few questions. &tsurveys did not contain space for
participant comments, but a few participants endaite primary investigator stating that
the survey was taking “too long” or that they dmt have time to complete it.
Conversely, the primary researcher also receiveddack from participants commenting
on how much fun the survey was, how much they khfrom the process, and how
excited they were to use the FITr to evaluate themn test items. Survey completion
rates likely related more to completing a survegirdya very busy time of the year than
the utility of using the FITr to evaluate MCQs; hewer, usability of the tool cannot be
ruled out as a factor. Future research studiesldlciude space for participant
comments to gain insight into the thought proces$éaculty as they evaluate MCQs
and the time investment involved in the process.

Previous researchers have discussed the time eeggit for writing quality test
items (Clifton & Schriner, 2010; Morrison & Fre€Q@1). Authors have also discussed
the relative lack of time designated for the itemtiwg process in faculty workloads;

however, only one published research study wasdolat examined item writing from
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the perspective of faculty time commitments. Pitisg2010) surveyed 75 faculty
members who participated in MCQ writing workshopsiévelop MC test items for a
national licensure examination. Participants reggbdpending, on average, 52 minutes to
write one test item with supported rationale. Tiesearch was conducted with
experienced item writers, so it is likely that it&riting is a longer process for the typical
faculty member. Further research needs to be degignevaluate the time that faculty
spend on the process of test development, as wdkrmining the impact that
implementation of the FITr has on the time requiiedest item development.

In summary, the findings of this research studyiag® evidence of the validity
and reliability of the FITr for identifying bias iMC examination items by nursing
faculty. Further research is needed to exploredlaionship between the presence or
absence of bias in a test item and the internadistancy reliability of the FITr. Future
research studies also should incorporate spageafticipant comments to gain insight
into the thought processes of faculty as they kisd-tTr to evaluate MCQs. Finally,
research studies need to be designed to investigatene investment faculty make in
the item-writing process before and after implermenthe FITr. Additional
recommendations for future research are discusgedih this report.

Other Findings

The study findings were reviewed to identify patkeamong poorly performing
test items, dimensions, and guidelines. Two guigsliwere selected for further analysis:
EO15:Avoid repeating words in the stem and correct optamd EO21Write options
that require a high level of discrimination to seti¢he correct answeBoth of these

guidelines demonstrated unanticipated results dtin mter-rater reliability and the
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known groups comparison. Further examination ottélseitems offers some explanation
for these findings.
Guideline EO15 demonstrated mixed results in thenwknfair items, with item
F-8 scoring higher than the biased item, item Bddring lower than the biased item,
and both items scoring higher than expected. IteBrals0 demonstrated poor agreement
for guideline EO15. The test item F-8 was idendifess a fair item by Morrison, Nibert, &
Flick (2006):
The nurse notes that a client does not exhibiti#fming characteristics of the
priority problem identified in the plan of care. \ttaction does the nurse
implement?
A. Document that the client’s defining characteristios inconsistent with the
priority problem.
B. Change the plan of care to include the problemithebnsistent with the
client’s defining characteristics.*
C. Revise the plan of care so that the identified j@whs a high-risk problem
rather than a priority problem (p. 36).
The correct response for this item is B. The intdrihis guideline is to avoid providing
clues to the correct answer that enable testwiskests to select the correct response
without having the required ability (McDonald, 2Q1Eor this MCQ, every option
repeats words from the stem; therefore, the redemteds do not provide a clue to lead
students to the correct answer, and guideline E®hbt violated. There is no way to
know what participants were thinking when they megfed to this item; however, a
significant number either failed to recognize thardvrepeats in all of the options or did
not understand the intent of this guideline.
For guideline EO21, poor agreement (.49) was detrates for item B-1. Item

B-36 scored much lower than expected (.125) fan@n biased item and lower than

both of the known fair items for this guidelinev@ver, participant agreement was
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excellent for this test item (.81) related to thisdeline. An explanation for these
discrepancies may found be in the definition ofghéleline itself. Discrimination in the
options relates to the effectiveness of the digtraand is established through analysis of
the frequency of distracter selection and ovetathiresponse statistics following test
administration. To be discriminating, the distrasteust be plausible so that all options
are equally appealing to test takers who lack kedg¢ of the constructs being tested
(McDonald, 2014). In this case, both of the temti$ contained bias for guideline EO21;
however, it may have been difficult for participsatd evaluate option discrimination for
these test items without the post-examination nespatatistics. Bias in guideline EO21
was present and correctly identified by particiganteight other test items. These results
are important to consider when selecting test ittmfuture research studies for the
FITr. Consideration may be given to evaluatingFhEr as one component of the item
development process that also includes post-adrahian item analysis. This process
will be discussed later in this report.

Finally, there were two guidelines from the dimensof linguistic-structural bias
that were not evaluated with this research study:

LS29:Be specific and clear with directions.

LS30:Use consistent spacing, question numbering/letiemmage numbering
Make sure options appear on the same page as #siqo.

For this research study, participants were predenith individual test items. These
linguistic-structural guidelines relate more to twerall structure of the examination and
are difficult to capture in a single MCQ. Futureearch can address this gap by having

participants use the FITr to evaluate a samplectagtaining a limited number of MCQs.
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Theoretical Implications

The findings of this research study are consisiatfit its foundational theoretical
frameworks. According to the Framework for Qualtysessment adapted for this study
from Quinn’s (2000) Cardinal Criteria of Assessmamd Scheuneman’s (1984)
conceptualization of bias, every effective assessmeist be valid, reliable,
discriminating, practical, and unbiased. Well-vemttMCQs are designed to fulfill these
criteria as one component of a comprehensive tgptiogram. The process of item
writing and evaluation used in this research siadyased on The Conceptual Model for
Test Development (see Figure 1), which identifietear process for constructing high
quality test items within the domain of nursing€Tilentification and revision of biased
items is an integral component of the item-writangl evaluation phases of the model.

The results of this research study demonstrateltea=ITr can be instrumental in
the identification of biased items as part of thecpss of item development, but this
study did not evaluate whether the FITr will as&@sulty in writing and revising test
items as well. An additional essential componerihefprocess identified by Khan,
Danish, Awan, and Anwar (2013) is “repetition amedgtice” (p. 718). It is speculated
that use of the FITr by nursing faculty to identifas in MC test items will also facilitate
improvement of those items through revision, whighthen lead to writing new items
using the same process.

An important component of the Conceptual ModelTest Development is
faculty expertise. Faculty must be clinical expartsl be proficient in item-writing
practices, and both are pre-requisites for devetppeliable, valid, discriminating, and

unbiased assessments of student learning. Fa@ugtapment in item writing is
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therefore a critical component of the test develepnprocess. This component is often
overlooked or left up to the faculty member (Tatr&Ware, 2012). Previous research in
multiple disciplines suggests that faculty develepirin item-writing principles,
combined with the use of pre-established guidejiresults in significant improvement in
the quality of MC test items (Caldwell & Pate, 20J@zefowicz et al., 2002; Naeem, van
der Vleuten, & Alfaris, 2011; Reese, 1988; Van &#lazzard, 1985; Wallach, Crespo,
Hotzman, Galbraith, & Swanson, 2006). ImplementhmgFITr as a component of
faculty development and a clear process for coaosig high quality test items, along
with repetition and practice, will logically lead improvement in MC test items. Further
research needs to be designed to evaluate thierelaip, however, by testing the use of
the FITr in writing and revising test items as anpmnent of this model.
Limitations

This research study had several limitations. Hirgre were potential sampling
biases. Eighty-six percent of the invited eligipkaticipants did not respond to the survey
invitation. It is not clear whether the charactiesof the non-respondents were different
than those of the participants. It is also notrclelaether the sample population from
which participants were invited contained only mugsaculty names and email
addresses. Several responses from invited pamisgkeclared their ineligibility due to
non-faculty status, non-nursing status, retiremamd, administrative/staff roles. It is
highly likely that there were others on the listomlere not nursing faculty and who did
not declare their ineligibility. Another contributto non-response is the fact that
participant recruitment took place during the sumradime when many faculty are off

contract and therefore check email infrequentlgrerinaccessible. Systematic sampling



117

bias was also a factor during participant recruitm&he primary researcher was notified
that participants from two large programs of nugsivere ineligible without approval
from the Institutional Review Boards (IRB) at batistitutions. These participants were
therefore systematically prevented from participgin the research study.

It is likely that the significant technical issuast occurred during the first week
of data collection also contributed to non-respaarse participant attrition. Patterns of
participant enrollment and survey completion sugtes the technical issues may have
negatively impacted both participant enroliment andzey completion. Other
unanticipated technical issues that were identifiedng data collection were with
individual participants’ technology — several ragaf screen freezing and links that
directed participants to random webpages were tigaged by the primary investigator.
It is highly likely that additional events occurrdght were not reported. A final technical
issue was the fact that the REDCap survey wasvaitahle on mobile devices, an issue
that may have prevented access for some particip@ftiile some technical issues are
expected whenever technology is used for a projetttis magnitude, it is suspected that
the negative impact on participation rates for ghigly was more significant. For future
research, alternate survey and database managsofievdre should be investigated and
close attention should be paid to planning parictgecruitment around scheduled
outages.

Finally, following the recommendation of the pifotus group, participants were
provided detailed instructions for completing thevey in both written and video format.
These instructions were optional, and there wasanpto track who viewed them. As

previously discussed, research has demonstratethehgquality of MC items can be



118

improved through faculty training in principlesitdm writing (Jozefowicz et al., 2002;
Khan et al., 2013; Naeem et al., 2012). It is gdedhat participants who viewed these
video instructions performed differently on thevay than they would have without the
instructions or from those who did not view thetinstions. Further research studies
should be designed to test the impact of both iteovinstructions and more extensive
education for faculty to improve the quality of M€t items.
Generalizability

Much of the discussion in the nursing literatwgkated to improving test items is
focused on preparation for the National Councikelnisure Examination (NCLEX);
however, these item-writing guidelines are consiséeross nursing programs that use
MC examinations. Therefore, the results of thislgtare generalizable within nursing
education for writing and revising MC test item&eTindings of this research study are
not generalizable beyond nursing faculty. This gtwds designed specifically to
evaluate a discipline-specific tool for nursingutyg use in identifying bias in MC test
items. Previous published research reports haviige similar needs in other practice
disciplines, such as medicine and pharmacy (Alg-#@iorainy, Abdel-Hameed, & Al-
Rukban, 2010; Breitbach, 2010; Caldwell & Pate,2@owning, 2002; Downing, 2005;
Jozefowicz et al., 2002). There is also evidenaéitem-writing guidelines may be
applied across practice disciplines (Naeem eR@l2). Future research should examine
whether the FITr can be applied to other practiseiplines.

Importance for Nursing Education
The FITr was developed to meet the need for dis@mpecific guidelines to

assist nursing faculty in improving the qualityM€ test items. As previously discussed,
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the FITr is one component of a comprehensive tggingram, the implementation of
which has the potential to transform assessmeutipesa in schools of nursing. This
statement may appear to be overly enthusiasticekierythe potential impact on
stakeholders is far reaching. It is outside thenlamies of this research study to
generalize beyond the implementation of the FITaseessment practices, however, so
the discussion of the importance for nursing edanawill be limited in scope.

All of the guidelines with the FITr are consistevith those used for MCQs on
standardized and licensure examinations with ogepion. As previously discussed, the
use of three options was incorporated into the BBlran alternative to using none-of-the-
above or all-of-the-above. The efficacy of threg¢i@mptest items is strongly supported by
empirical data in educational and nursing literati@onsidine, Bottie, & Thomas, 2005;
McDonald, 2014; Piasentin, 2010; Redmond, HartiBagers, & Cobbett, 2012;
Rodriguez, 2005; Sidick et al., 1994; Tarrant & \&/#2010; Weaver, 1982) and needs to
be implemented in teaching practice, which is wllikuntil it is adopted by licensing
bodies, and specifically, NCLEX. As previously dissed, research demonstrates that
three-option test items are psychometrically coralplarto four-option items but have the
advantage of saving significant faculty time immtevriting. Using three-option test items
means that more items can be included on a tegthwiill more comprehensively
measure the constructs being tested and provider laestsessment of student learning.
The use of three-option items must be implemensesl tandard alternative in nursing
education in order to ensure that assessment @eaatontinue to be based on the best

available evidence.
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Previous research suggests there is a relatiobsitngeen the use of clearly
written item-writing guidelines, faculty developmen item writing, and improved
guality of MC test items (Caldwell & Pate, 2013;rtdan & Dexter, 1997; Morrison &
Free, 2001). The most obvious impact of the implaateon of the FITr as a component
of assessment practices is on students and fa&ukyious studies have demonstrated
that the presence of flawed test items negativefaicts student success and may
particularly impact high achieving students andsthfor whom English is an additional
language (EAL) (Bosher & Bowles, 2008; Downing, 200arrant & Ware, 2008).
Improving the quality of MC test items used in moigsexaminations has the potential to
improve student success and better prepare alihgustudents for licensure and
certification examinations (Clifton & Schriner, ZIMcDonald, 2014). Indirectly, the
FITr has the potential to increase the quality,qiixg and diversity of nurses joining the
workforce. These improvements in student successhave a positive impact on nursing
program accreditation rates and ability to rednigh quality students.

For faculty, increased student success equatespimved evaluations of faculty
teaching effectiveness and less time devoted tedeting students who are performing
poorly on examinations containing biased test itePnevious research has established
that, although faculty frequently use textbook tesmtk items in assessments, these item
banks are not secure and contain flawed test itdmasefore, they should not be used for
examination purposes without revision (Clifton &8aer, 2010; Cross, 2000; Masters
et al, 2001; Tarrant, Knierim, Hayes, & Ware, 2008)is research study has
demonstrated that the FITr is useful for identifylias in MC test items, and this

usefulness has the potential to assist facultgwsmg biased items obtained from
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textbook test banks, saving faculty time in temtitdevelopment and enhancing test
security through modifying test items that are rgaaailable to students. The FITr can
also be instrumental for faculty in developing itbamks of quality MC test items both
through revising test items and writing new iteiaving a readily available test bank of
high quality MC test items can save faculty timeédast development and provides a
means to incorporate pilot questions in examinationcontinually improve and add to
the item bank.

Finally, a discussion of the impact on nursing facmust include the benefits of
implementing the FITr as one component of a systiertest development process (based
on The Conceptual Model for Test Development),niwst obvious of which is
assistance in developing high quality MC test itelmgproving the quality of test items is
only relevant if those test items accurately réftbe curriculum and learning outcomes
through deliberate planning during the test develept process (Tarrant & Ware, 2012,
Ware & Vik, 2009). However, there are broader irogions for faculty as well —
implementing a college-wide systematic test develeqmt process provides a means for
recognizing the value of high quality assessmemdistlhe time commitment from faculty
to develop these assessments. Such a processgue@videans for documenting the
workload impacts of item writing, sharing the resgibility for development and peer
review among faculty, and accessing much-needediress (such as item-banking and
analysis software) and faculty development funamtdued research needs to be
conducted, however, to evaluate the impact of impgMC test items on licensure
exam pass rates, progression, and faculty workiog@dovide support for the

implementation of these changes.
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Recommendations for Further Research

The next step in validating the FITr is to use aomatory factor analysis (CFA)
methods to strengthen the inferences about inteoradistency. This research study
demonstrated internal consistency reliability tvas adequate for a newly developed
tool (¢ > .60). A much larger sample size will be neededifeesearch study using CFA.
The common rule of thumb for scale development isave 10 participants for every
item contained in the scale £ 380); however, some authors recommend 20 paatits
per item for factor analysis & 760) (Bannigan & Watson, 2009). In this reseatcialy,
data were collected from over 380 participants; énmv, these were divided among the
five surveys, so the maximum number of particip@vsuating a test item with the
complete FITr was 80. Subsequent research will teédaw from a much larger pool of
potential participantdN > 10,000) in order to achieve a sufficient sange for CFA. A
research design in which all of the participantsleate the same sample test is
recommended to meet the requirements for CFA aaddoess the previous
recommendations for including all guidelines in #malysis.

The FITr was designed for evaluating the qualitiv@@Qs. During this research
study, feedback from one of the expert revieweggested expanding the FITr to
incorporate guidelines for the development of akliée item formats as well. An alternate
item format, also known as innovative item typea test item that uses technology to
deliver items in “a format other than the standéwdr-option, multiple-choice items”
(National Council of State Boards of Nursing, 201%4d). Examples of alternate item
formats currently in use include multiple respoitems that require examinees to select

multiple correct responses, calculation questiansgifill-in-the-blank, “hot spot” items
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in which examinees identify areas on a pictureraply, and ranking items (National
Council of State Boards of Nursing, 2014a). Altéenéem formats have been used on
the national licensure examinations for nursing &) since 2003 (National Council
of State Boards of Nursing, 2014a). A recent sutwethe National Board of
Certification and Recertification for Nurse Anedtbis (NBCRNA) (2013) found that
these items are also being used on specialtyicatidn exams in nursing. Research
studies evaluating alternate item formats have aatnated that these items are
psychometrically comparable to MC test items arwbiole a means to test higher level
cognitive processes and constructs that are nailgesvith MC test items (McDonald,
2014; Wendt, 2008; Wendt & Harmes, 2009a; Wendtariks, 2009b; Wendt &
Kenny, 2009). McDonald (2014) recommends that sttglleave practice with alternate
item formats prior to the licensure exam, and nedgcators commonly believe that MC
tests prepare students for the licensure and icattdn exams (Walloch, 2006). It is
logical to conclude, then, that there is a needjtodelines related to the development of
these items as well. A review of literature relate@lternate item formats yielded only
empirical studies related to items used in NCLEMb&quent research needs to be
designed to investigate these item types and igerdlid and reliable guidelines for their
development.

This research study confirms the validity and telity of the FITr for identifying
bias in MC test items; however, this is only thstfstep toward improving the quality of
test items. Further research needs to evaluateseéhef the FITr for faculty use in writing
and revising quality test items. Research studiesilsl also be designed using the FITr

as a framework to validate each of the item-writjuidelines empirically. Further
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research is also needed to evaluate how a systepratiess for test development and
evaluation that incorporates the FITr impacts sttigeeogression and success on
licensure examinations.
Conclusion

There is a need for development of a valid anciédi tool for use by nurse
educators in evaluating and revising MC test itehfss dissertation study contributed to
the body of knowledge by establishing the validibd reliability the Fairness of Items
Tool (FITr) for nursing faculty use in identifyirntgas in MC test questions. The FITr
provides a means to facilitate systematic rese@rellidate item-writing guidelines,
testing procedures, and the actual quality ofitests. Use of the FITr in nursing
education has the potential to improve MC assestaneetter prepare students for
success on the licensure examination, and enhbaagiintity and diversity of the

nursing workforce.
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Fairness of Items Tool (FIT)
Copyright 2012 by Nikole A. Hicks

Evaluate the Stem

Use a question format.

Eliminateof the following

Present a single, clearly defined question withptedlem in the stem.

Avoid absolute terms (always, never, all).

Avoid negatively phrased questions, double negstiaad the use @xcept
Best answer format — underline, capitalize, and tely words BEST, MOST).
Avoid trick questions.

Avoid conditional expressions (should, would) amdgve voice.

Write questions at the application or above cogaitevel.

. Write questions that require multi-logical thinking
. Make sure content is current.

. Avoid testing student opinions.

. Test important content and avoid trivia.

Evaluate the Options

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

Make sure options are similar in length and amaodintetail.

Make sure options are grammatically and visualtyilsir.

Avoid none-of-the-above and all-of-the-above.

Avoid negatively phrased options.

Avoid repeating material in the options — move tijwe words to the stem.

Avoid repeating words in the stem and correct aptio

Make sure there is one, and only one, correct answe

Eliminate multiple-multiples.

Make sure all distracters are plausible.

If the stem asks what should be done first or whiction is best, all options must be correct with
only one option being the first or best.

Avoid overlapping options.

Write options that require a high level of discniaiion to select the correct answer.

Linguistic Bias

26.
27.
28.
29.

Use a parsimonious style and short simple sentences

Use precise terms (avoid frequently, appropriate).

Use straight-forward, uncomplicated language. fiassing content, not vocabulary or reading.
Ensure that items are independent of each other.

Structural Bias

30.
31.
32.
33.

Use correct grammar, punctuation, capitalizatiow, spelling.

Write items that can be read and comprehendedyeastihe first reading.

Be specific and clear with directions.

Use consistent spacing, question numbering/letiepage numbering. Make sure options appear
on the same page as the question.

Cultural Bias

34.

35.
36.
37.
38.
39.
40.
41.

Avoid dominant culture (literature, music, movispprts, foods) unless essential to safe, effective
nursing practice.

Eliminate all names.

Eliminate all slang.

Use terminology from textbook, notes, and commomndadtoilet vs. commode).

Eliminate humor.

Avoid stereotyping and over-representation of aaltgroups.

Use gender-neutral language.

Present the person first, not the diagnosis.
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Office: 800.950.2728, ext. 6910 = hobile: 832.675.1561 = a.nibert@elsevier.com
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From: \Woods, Amy [mailto: AmyWoods@cengage.com]
Sent: Tuesday, February 07, 2012 5:52 AM

To: Hicks, Nikole thicksnk)

Subject: RE: Permission Requested

Dear Nikole Hicks
The Principles and Practice of Murse Education 4th edition by Quinn - 0742733959

15 The material to be quoted/produced was published without credit to another source. If another
source is acknowledged, please apply directly to that source for permission clearance,

2. Permission is for non-exclusive, English language rights, and covers use in your dissertation only
tprint and/or electronic format of dissertation) only. Any further use shall be the subject of a separate
application far permission.

3, Full acknowledgement must be given to the original source, with full details of figure/nage
numbiers, title, authior(s), publisher and year of publication.

Yours sincerely

Amy-Woods
Permissions & Subsidiary Rights Administrator

Cengage Learning (EMEA) Ltd
Cheriton House, Naorth Way, dndovern, Hampshire, SP10 SBE, United Kingdam
() +44 (0) 1264 342873 | (f) +44 (0) 1264 342792 | (&) amy.woods@cengage.com
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Confidential
Page 1l of8

\I;alidlation of the Fairness of Items Tool (FIT) - Expert
ane

Thank you for agreeing to participate in this dissertation study to validate the Fairness of Items Tool (FIT). You have
been selected to participate on an expert panel for this dissertation study because of your expertise in test item
construction and analysis in nursing. Your feedback is appreciated and will contribute to the advancement of nursing
science in test item construction.

There is a need for development of a valid and reliable tool for use by nursing faculty in evaluating bias in
multiple-choice test items. Developing a clear and concise guideline for nursing faculty will improve the guality of
nursing assessments, thereby improving the quality of the decisions made based on these assessments. This
dissertation study will contribute to the body of knowledge by establishing the validity and reliability of such a tool.
This tool can then be used for further research to validate item-writing guidelines, evaluate the impact of item bias
on student success, and better prepare nurse educators to design valid and reliable assessments of student learning.

The Fairness of Items Tool (FIT) was developed by the primary researcher through an exhaustive search of the
literature from 1978-2011. The FIT is intended to serve as a discipline-specific taxonomy for use by nurse educators
in evaluating and revising multiple-choice test items. The FIT contains 41 item-writing guidelines according to five
dimensions of bias: the stem, the options, linguistic, structural, and cultural,

In this survey, you will be asked to review the FIT and evaluate the relevance of each guideline, the tool's
organization, ease of use, and completeness. The survey contains write-in space for listing additional items for
inclusion in the tool and for general comments/feedback. If needed, you will have the option to save and return later
to complete the survey.

Please review the Fairness of Iltems Tool (FIT) (attachment below) and evaluate the relevancy of each guideline, the
tool's organization, ease of use, and completeness. If you wish to comment on any of your replies, there is space
below each for you to do so.

[Attachment: "Fairness of Items Tool.pdf*]
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Please evaluate the relevance of each guideline under EVALUATE THE STEM.

Use a question format.

Comments

Eliminate of the following.

Comments

Present a single, clearly defined
question with the problem in the
stem.

Comments

Avoid absolute terms (always,
never, all).

Comments

Avoid negatively phrased
questions, double negatives, and
the use of except.

Comments

Not relevant

O

Not relevant

O

Not relevant

O

Not relevant

O

Not relevant

O

Somewhat relevant

il

Somewhat relevant

O

Somewhat relevant

il

Somewhat relevant

il

Somewhat relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

O

Highly relevant
]

Highly relevant
d

Highly relevant
O

Highly relevant
O

Highly relevant

O



Best answer format - underline,

capitalize, and bold key words
(BEST, MOST).

Comments

Avoid trick questions.

Comments

Avoid conditional expressions
(should, would) and passive
voice.

Comments

Write questions at the
application or above cognitive
level.

Comments

Write questions that require
multi-logical thinking.

Comments

Make sure content is current.

Comments

Avoid testing student opinions.

Comments

Test important content and
avoid trivia.

Comments

Not relevant

O

Not relevant

O

Not relevant

|

Not relevant

O

Not relevant

O

Not relevant

O

Not relevant

O

Not relevant

O

Somewhat relevant

O

Somewhat relevant

il

Somewhat relevant

a

Semewhat relevant

O

Somewhat relevant

il

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

|

Quite relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

O

Highly relevant
[l

Highly relevant
([l

Highly relevant
O

Highly relevant
[l

Highly relevant
([l

Highly relevant
Il

Highly relevant
[l

Highly relevant
Il
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Please evaluate the relevance of each guideline under EVALUATE THE OPTIONS.

Make sure options are similar in
length and amount of detail.

Comments

Make sure options are
grammatically and visually
similar.

Comments

Avoid none-of-the-above and
all-of-the-above.

Comments

Avoid negatively phrased
options.

Comments

Avoid repeating material in the
options - move repetitive words
to the stem.

Comments

Avolid repeating words in the
stem and correct option.

Comments

Make sure there is one, and only
one, correct answer.

Comments

Eliminate multiple-multiples.

Comments

Make sure all distracters are
plausible,

Comments

Not relevant

a

Not relevant

|

Not relevant

|

Not relevant

a

Not relevant

O

Not relevant

a

Not relevant

|

Not relevant

a

Not relevant

|

Somewhat relevant

O

Somewhat relevant

O

Semewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

|

Somewhat relevant

|

Somewhat relevant

a

Somewhat relevant

|

Quite relevant

|

Quite relevant

a

Quite relevant

|

Quite relevant

a

Quite relevant

|

Quite relevant

|

Quite relevant

|

Quite relevant

a

Quite relevant

|

Highly relevant

Highly relevant
O

Highly relevant
O

Highly relevant
O

Highly relevant
O

Highly relevant
O

Highly relevant
]

Highly relevant
O

Highly relevant
O
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Not relevant
If the stem asks what should be O
done first or which action is best,
all options must be correct with
only one option being the first or

best.
Comments

Not relevant
Avoid overlapping options. O
Comments

Not relevant

Write options that require a high O
level of discrimination to select
the correct answer.

Comments

Somewhat relevant

|

Somewhat relevant

|

Somewhat relevant

a

Quite relevant

O

Quite relevant

O

Quite relevant

O

Highly relevant
a

Highly relevant
O

Highly relevant
O

Please evaluate the relevance of each guideline under LINGUISTIC BIAS.

Not relevant

Use a parsimonious style and Oa
short simple sentences.

Comments

Not refevant

Use precise terms (avoid O
frequently, appropriate).

Comments

Not relevant

Use straight-forward, O
uncomplicated language. Test

nursing content, not vocabulary

or reading.

Comments
Not relevant

Ensure that items are O
independent of each other.

Comments

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Quite relevant

a

Quite relevant

|

Quite relevant

|

Quite relevant

a

Highly relevant

O

Highly relevant
O

Highly relevant
O

Highly relevant
O
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Please evaluate the relevance of each guideline under STRUCTURAL BIAS.

Not relevant Somewhat relevant Quite relevant Highly relevant
Use correct grammar, | O | |
punctuation, capitalization, and
spelling.
Comments

Not relevant Somewhat relevant Quite relevant Highly relevant
Write items that can be read and O O O O
comprehended easily on the first
reading.
Comments

Not relevant Somewhat relevant Quite relevant Highly relevant
Be specific and clear with | O | |
directions.
Comments

Mot relevant Somewhat relevant Quite relevant Highly relevant
Use consistent spacing, question Od O Oa O

numbering/lettering, page
numbering. Make sure options
appear on the same page as the
question.

Comments
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Please evaluate the relevance of each guideline under CULTURAL BIAS.

Not relevant
Avoid dominant culture O
(literature, music, movies,
sports, foods) unless essential to
safe, effective nursing practice.

Comments

Not relevant
Eliminate all names. O
Comments

Not relevant
Eliminate all slang. |
Comments

Not refevant
Use terminology from textbook, O
notes, and common words (toilet
vs. commode).

Comments

Not relevant
Eliminate humor. O
Comments

Mot relevant
Avoid stereotyping and O
over-representation of cultural
groups.
Comments

Mot relevant
Use gender-neutral language. fril
Comments

Mot relevant
Present the person first, not the |
diagnosis.
Comments

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

d

Somewhat relevant

O

Somewhat relevant

O

Quite relevant

|

Quite relevant

]

Quite relevant

a

Quite relevant

O

Quite relevant

]

Quite relevant

O

Quite relevant

O

Quite relevant

O

Highly relevant
a

Highly relevant
a

Highly relevant

|

Highly relevant
O

Highly relevant
a

Highly relevant
O

Highly relevant
O

Highly relevant
O

Please evaluate the following attributes considering the overall FIT as a tool for nursing
faculty to evaluate and revise multiple-choice test items.

Not organized
The FIT's overall organization. |

Comments

Not easy to use

The FIT's ease of use. O

Comments

Not complete
The FIT's completeness. |

Comments

Somewhat organized

|

Somewhat easy to

us§

Somewhat complete

|

Quite organized

|

Quite easy to use

a

Quite complete

Ol

Please comment on any additional guidelines that should be included in the FIT.

Please use this space for additional feedback or general comments not included above.

Highly organized
U

Highly easy to use
O

Highly complete



158

APPENDIX F

EXPERT PANEL SURVEY- REVISED FIT
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Confidential
Revised Fairness of Items Tool (FIT) - Expert Panel

Page 1 of 8

Thank you for agreeing to participate in this dissertation study to review the Revised Fairness of items Tool (FIT).
Your feedback is appreciated and will contribute to the advancement of nursing science in test item construction.

The Fairness of Items Tool (FIT) was revised by the primary researcher based on data analysis from the expert panel.
Several changes were made to the FIT based on expert feedback and analysis of literature. The revised FIT contains
38 item-writing guidelines according to four dimensions of bias: the stem, the options, linguistic/structural, and
cultural.

In this survey, you will be asked to review the revised FIT and evaluate the relevance of each guideline, the tool's
organization, ease of use, and completeness. The survey contains write-in space for listing additional items for
inclusion in the tool and for general comments/feedback. If needed, you will have the option to save and return later
to complete the survey.

Please review the revised Fairness of Items Tool (FIT) (attachment below) and evaluate the relevancy of each
guideline, the tool's organization, ease of use, and completeness. If you wish to comment on any of your replies,
there is space below each for you to do so.

[Attachment: "Fairness of Items Tool - Revised.pdf]

Please evaluate the relevance of each guideline under EVALUATE THE STEM.

Not relevant Somewhat relevant Quite relevant Highly relevant
Use a question format. O O O O
Comments

Not relevant Somewhat relevant Quite relevant Highly relevant
Eliminate extraneous words = O @ O
(e.qg., of the following).
Comments

Mot relevant Somewhat relevant Quite relevant Highly relevant
Present a single, clearly defined O O O O
question with the problem in the
stem.
Comments

Not relevant Somewhat relevant Quite relevant Highly relevant
Avoid negatively phrased O (@] O
questions, double negatives, and
the use of except.
Comments

Not relevant Somewhat relevant Quite relevant Highly relevant
Use active verbs and present O O @] Q
tense.
Comments

Not relevant Somewhat relevant Quite relevant Highly relevant
Write questions at the @] O @] O
application or above cognitive
level.

Comments



Write questions that require
multilogical thinking (require
knowledge of more than one
facticoncept).

Comments

Make sure content is current.

Comments

Avoid testing student opinions
(e.q., use nurse instead of you
as the subject).

Comments

Test important content and
avoid trivia.

Comments

Avoid overlapping options.

Comments

Eliminate multiple-multiples.

Comments

Make sure all distracters are
plausible.

Comments

Mot relevant

@]

Mot relevant

O

Mot relevant

O

Not refevant

&)

Not relevant

O

Not relevant

O

Not relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

@}

Somewhat relevant

O

Somewhat relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

C

Quite relevant

®]

Quite relevant

O

Quite relevant

O

Quite relevant

O
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Highly relevant
@]

Highly relevant

O

Highly relevant

O

Highly relevant

O

Highly relevant

O

Highly relevant
O

Highly relevant
O



Please evaluate the relevance of each guideline under EVALUATE THE OPTIONS.

Make sure options are similar
grammatically and in length and
amount of detail.

Comments

Avoid none-of-the-above and
all-of-the-above. Use three
options instead.

Comments

Avoid negatively phrased
optians.

Comments

Avoid repeating material in the
options - move repetitive words
to the stem.

Comments

Avoid repeating words in the
stem and correct option.

Comments
Avoid overlapping options.

Comments

Eliminate multiple-multiples.

Comments

Make sure all distracters are
plausible.

Comments

If the stem asks what should be
done first or which action is best,
all options must be correct with
only one option being the first or
best.

Comments

Make sure there is only one
correct answer.

Comments

Write options that require a high
level of discrimination to select
the correct answer.

Comments

Mot relevant

@]

Not relevant

O

Not relevant

@]

Not relevant

o

Not relevant

@]

Not relevant

O

Not relevant

O

Not relevant

O

Not relevant

o

Not relevant

O

Not relevant

@]

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

@)

Somewhat relevant

O

Somewhat relevant

o

Quite relevant Highly relevant

@) o

Quite relevant

o)

Highly relevant

Quite relevant Highly relevant

O o

Quite relevant

)

Highly relevant

Quite relevant

Q

Highly relevant

Quite relevant Highly relevant

O O

Quite relevant Highly relevant

O O

Quite relevant Highly relevant

@] O

Quite relevant

O

Highly relevant

Quite relevant

Q

Highly relevant

Quite relevant Highly relevant

Q @}
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Please evaluate the relevance of each guideline under LINGUISTIC/STRUCTURAL BIAS.

Not refevant Somewhat relevant Quite relevant Highly relevant
Use a parsimonious style and O O O O
short simple sentences.
Comments
Not relevant Somewhat relevant Quite relevant Highly relevant
Use correct grammar, O O O O
punctuation, capitalization, and
spelling.
Comments
Not relevant Somewhat relevant Quite relevant Highly relevant
Use precise terms (avoid O O O %)
frequently, appropriate).
Comments
Not relevant Somewhat relevant Quite relevant Highly relevant
Avoid absolute terms (always, O O O O
never, all).
Comments
Not relevant Somewhat relevant Quite relevant Highly relevant
Use straight-forward, O O O
uncomplicated language. Test
nursing content, not vocabulary
or reading.
Comments
Not relevant Somewhat relevant Quite relevant Highly relevant
Write items that can be O O @] @]
comprehended on the first
reading. Avoid tricky or
misleading items.
Comments
Not relevant Somewhat relevant Quite relevant Highly relevant
Ensure that items are o O @ o
independent of each other.
Comments
Mot relevant Somewhat relevant Quite relevant Highly relevant
Be specific and clear with O O @]
directions.
Comments
Mot relevant Somewhat relevant Quite relevant Highly relevant
Use consistent spacing, question 3! O O @]

numbering/lettering, page
numbering. Make sure options
appear on the same page as the
question.

Comments
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Please evaluate the relevance of each guideline under CULTURAL BIAS.

Avoid dominant culture
(literature, music, movies,
sports, foods) unless essential to
safe, effective nursing practice.

Comments

Eliminate all names.

Comments

Eliminate all slang.

Comments

Use terminology from textbook,
notes, and common words
(home vs. abode).

Comments

Eliminate humor,

Comments

Avoid stereotyping and
over-representation of cultural
qroups.

Comments

Use gender-specific language
only when necessary to test
nursing content.

Comments

Present the person first, not the
diagnosis.

Comments

Mot relevant

O

Not refevant

O

Mot relevant

O

Not refevant

O

Mot relevant

@)

Not relevant

O

Not relevant

O

Not relevant

O

Somewhat relevant

@]

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Somewhat relevant

O

Quite relevant

O

Quite relevant

O

Quite relevant

@]

Quite relevant

@]

Quite relevant

O

Quite relevant

@]

Quite relevant

O

Quite relevant

@]

Highly relevant

O

Highly relevant

o

Highly relevant

O

Highly relevant
O

Highly relevant

O

Highly relevant

O

Highly relevant

o

Highly relevant
]
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Please evaluate the following attributes considering the revised FIT as a tool for nursing

faculty to evaluate and revise multiple-choice test items.

Mot organized Somewhat organized Quite organized
The revised FIT's overall O @) @}
organization.
Comments

Not easy to use Somewhat easy to Quite easy to use

The revised FIT's ease of use. O sy @]
Comments

Not complete Somewhat complete Quite complete
The revised FIT's completeness. O O
Comments

Please comment on any additional guidelines that should be included in the FIT.

Please use this space for additional feedback or general comments not included above.

Highly organized

O

Highly easy to use

Highly complete
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APPENDIX G

RESULTS OF EXPERT PANEL SURVEY 1 & 2
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Table G.1

Ratings from Expert Panel Review 1: ltems Rated8Ban a 4-point Relevance Scale

Number in
Item Expert 1 Expert 2 Expert3 Expert4 pé&mt5 Agreement Iltem CVI
1 X X -- X X 4 .8
2 X X -- -- X 3 .6
3 X X X X X 5 1.0
4 X X X X X 5 1.0
5 X X X X X 5 1.0
6 -- -- X X -- 2 4
7 X X X X X 5 1.0
8 -- X X -- X 3 .6
9 X X -- X X 4 .8
10 X X X X X 5 1.0
11 X X -- X X 4 .8
12 X X -- X X 4 .8
13 X X X X X 5 1.0
14 X X X X X 5 1.0
15 X X X X X 5 1.0
16 X X X X X 5 1.0
17 X X X X X 5 1.0
18 X X X X X 5 1.0
19 X X X X X 5 1.0
20 X X X X X 5 1.0
21 X X -- X X 4 .8
22 X X X X X 5 1.0
23 X X X X X 5 1.0
24 X X X X X 5 1.0
25 X X -- X X 4 .8
26 X X X X X 5 1.0
27 X X X X X 5 1.0
28 X X X X X 5 1.0
29 X X X X X 5 1.0
30 X X X X X 5 1.0
31 -- X -- X X 3 .6
32 X X X X X 5 1.0
33 X X X X X 5 1.0
34 X X -- X X 4 .8
35 X X X -- X 4 .8
36 X X X X X 5 1.0
37 X X -- X X 4 .8
38 X X X -- X 4 .8
39 X X X X X 5 1.0
40 X X X X X 5 1.0
41 X X -- X X 4 .8
Organization X X X X X 5 1.0
Ease of Use X X X X X 5 1.0
Completeness X X X X X 5 1.0
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Table G.1

Ratings from Expert Panel Review 2: ltems Ratedan a 4-point Relevance Scale

Number in
Iltem Expert 1 Expert 2 Expert 3 XxpErt 4 Agreement __Item CVI
1 X X X X 4 1.0
2 X X X X 4 1.0
3 X X X X 4 1.0
4 X X X X 4 1.0
5 X X X X 4 1.0
6 X X X X 4 1.0
7 X X X X 4 1.0
8 X X X X 4 1.0
9 X X X X 4 1.0
10 X X X X 4 1.0
11 X X X X 4 1.0
12 X X X X 4 1.0
13 X X X X 4 1.0
14 X X X X 4 1.0
15 X X X X 4 1.0
16 X X X X 4 1.0
17 X X X X 4 1.0
18 X X X X 4 1.0
19 X X X X 4 1.0
20 X X X X 4 1.0
21 X X X X 4 1.0
22 X X X X 4 1.0
23 X X X X 4 1.0
24 X X X X 4 1.0
25 X X X X 4 1.0
26 X X X X 4 1.0
27 X X X X 4 1.0
28 X X X X 4 1.0
29 X X X X 4 1.0
30 X X X X 4 1.0
31 X X X X 4 1.0
32 X X -- X 4 75
33 X X X X 4 1.0
34 X X X X 4 1.0
35 X X X X 4 1.0
36 X X X X 4 1.0
37 X X X X 4 1.0
38 X X X X 4 1.0
Organization X X X X 4 1.0
Ease of Use X X X X 4 1.0
Completeness X X X X 4 1.0
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APPENDIX H

THEMES FROM EXPERT PANEL REVIEW 1
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Notes from Expert Panel 1 — Open Comments

Theme Comments
Provide 4 — Without some examples, I'm not clear on whét juideline is
Examples referring to (#2)
3 — Not certain of the meaning here (#38)
2 — Not sure what you mean by “high level of disgnation”
2 — Give some item examples (i.e. multilogical kinng)
Options 2 — Similar does not mean exact
Similar 2 — Similar does not mean exact
5 — Avoid use of the exact same words in everyoopti
Three 2 — Use three options instead (#15)
Options 2 — Additional guidelines — three options are ataiglp.
Gender 1 — Avoid he/she — if a pronoun makes the readasiee, then state th
Neutral client’s sex, for example: “a male client” or “adudt female”
Language 2 — Whenever you can — if it makes the questioareleyou can use

wife, husband, son — just vary it

5 — If inclusion is needed to test content preskentéhin the question,
then | have no objection to identification of gendad use of he/she.
not necessary for selection of the correct anssviran extraneous.

Organization

1 —Too long.

Ease of Use | 1 — Doubt faculty will use this toal éeery question.
Additional 2 — Alternative formats
Guidelines | 2 — Clinical relevance — why is this important magtice?
2 — Use quotes extensively to make it realistic laanke students
analyze.
Feedback 4 — Expand to workbook/package for nevef@spced faculty

members develop high quality test items.
1 — Good job of operationalizing Morrison’s book.
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EXPERT PANEL DECISION RUBRIC



Decision Rubric
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Guideline

Literature (Frequency)

Empirical Support

STEM-2: Eliminate of the
following. (0.6)

Morrison et al. (2006)
specifies of the following.

Guideline

Intent is extraneous words,
unnecessary information

Bosher (2003)

Case & Donahue (2008)
Haladyna & Downing (1985
Haladyna & Downing
(1989a, 1989b); Haladyna e
al. (2002)

Klisch (1994)

Masters et al. (2001)
Tarrant et al. (2006)
Tarrant & Ware (2008)
Vacc et al. (2001)

Van Ort & Hazzard (1985)

Review of literature/data - EAL
Not research

Validated through review of
empirical research

I Comparative review

Not research - EAL

Review of literature

Review of literature
Developed from previous study
Not research

Review of literature — piloted
with graduate students

STEM-6: Best answer format
— underline, capitalize, and
bold key words BEST,
MOST). (0.4)

Bosher (2003)
Bosher & Bowles (2008)

Review of literature/data - EAL
Research — linguistic
modification - EAL

Comments indicated this is inconsistent with statidad exams and NCLEX — suggest using

this strategy for negatively phrased terms onlydfadsed in p

receding guideline).

STEM-8: Avoid conditional
expressions (should/would)
and passive voice. (0.6)

Bosher (2003) — conditional

Review of literatusdfl- EAL

Intent is verb tense.

Bosher (2003)
McDonald (2007)
Morrison et al. (2006)

Review of literature/data — EAI
Textbook
Review of literature

Comments indicate shouisl
desirable.

McDonald (2007)

Textbook

STRUCTURAL-31: Write
items that can be read and
comprehended easily on the
first reading. (0.6)

Klisch (1994)

Not research - EAL

Intent is understandable,
comprehensible, clear — still
needs to be read carefully.

Bosher (2003)

Brady (2005)

Klisch (1994)

McCoubrie (2004)

Van Ort & Hazzard (1985)

Review of literature/data - EAL
Based on Quinn framework
Not research — EAL

Not research

Review of literature — piloted
with graduate students

Use gender-neutral language
(3 similar comments)

.Anthony (2004)

Boland et al. (2010)
McDonald (2007)
Morrison et al. (2006)
Vacc et al. (2001)

Literature review
Textbook

Review of literature
Not research

Unless necessary to test nursing content.
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APPENDIX J

REVISED FAIRNESS OF ITEMS TOOL (FITr)
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Fairness of Items Tool (FITr)
Copyright 2014 by Nikole A. Hicks

Evaluate the Stem
Use a question format.
Eliminate extraneous words (e.gf,the following.
Present a single, clearly defined question withpitudlem in the stem.
Avoid negatively phrased questions, double negstigad the use @xcept
Use active verbs and present tense.
Write questions at the application or above cogailevel.
Write questions that require multilogical thinki(rgquire knowledge of more than one
fact/concept).
8. Make sure content is current.
9. Avoid testing student opinions (e.g., usgseinstead ofyouas the subject).
10. Test important content and avoid trivia.
Evaluate the Options
11. Make sure options are similar grammatically ankkimgth and amount of detail.
12. Avoid none-of-the-above and all-of-the-above. Uge¢ options instead.
13. Avoid negatively phrased options.
14. Avoid repeating material in the options — move tepe words to the stem.
15. Avoid repeating words in the stem and correct aptio
16. Avoid overlapping options.
17. Eliminate multiple-multiples.
18. Make sure all distracters are plausible.
19. If the stem asks what should be done first or whiction is best, all options must be
correct with only one option being the first or bes
20. Make sure there is only one correct answer.
21. Write options that require a high level of discmaiion to select the correct answer.
Linguistic/Structural Bias
22. Use a parsimonious style and short simple sentences
23. Use correct grammar, punctuation, capitalizatiow, spelling.
24. Use precise terms (avoid frequently, appropriate).
25. Avoid absolute terms (always, never, all).
26. Use straight-forward, uncomplicated language. has$ing content, not vocabulary or
reading.
27. Write items that can be comprehended on the féading. Avoid tricky or misleading
items.
28. Ensure that items are independent of each other.
29. Be specific and clear with directions.
30. Use consistent spacing, question numbering/leiegage numbering. Make sure
options appear on the same page as the question.
Cultural Bias
31. Avoid dominant culture (literature, music, movispprts, foods) unless essential to safe,
effective nursing practice.
32. Eliminate all names.
33. Eliminate all slang.
34. Use terminology from textbook, notes, and commondsghome vs. abode).
35. Eliminate humor.
36. Avoid stereotyping and over-representation of ealtgroups.
37. Use gender-specific language only when necessdegtmursing content.
38. Present the person first, not the diagnosis.

NogosrwdhE
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«Dear First Name, Last Name»

You are invited to participate in aresearch study to evaluate a tool designed to assist
nursing faculty in improving multiple-choice test items.

| am a candidate for the PhD in Nursing Education at the University of Northern Colorado and an
Assistant Professor of Clinical Nursing at the University of Cincinnati. | developed the Fairness of
Items Tool (FIT) and am conducting a research study to determine if the FIT is a valid tool for
nursing faculty to use in identifying bias in multiple-choice questions.

Nurse educators who are currently teaching in a program of nursing and use faculty-generated
multiple-choice examinations are eligible to participate. Faculty-generated MC examinations
include those that are developed by faculty through writing new test items, using test bank items,
revising test items from any source, or any combination of these activities. Participants will
complete an online questionnaire that will take approximately 30 minutes. All participants will
receive a final copy of the FIT for their personal use following the completion of the research
study.

To participate in the study, please click below to complete and submit the interest
form. You may also copy and paste this link into your browser: http://eepurl.com/WW Mcj

I'm interested.

Please note that after you complete the interest form, you will be required to verify your email
address before | will receive your information. Please watch for a confirmation email and respond
to verify your email address. You will then receive the link to the survey within the next day.

Thank you in advance for your time and dedication to advancing the science of academic nursing
education.

Nikole Hicks, PhD(c), RNC, CNE
Email: Nikole.Hicks@bears.unco.edu
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Study Participation Interest - FIT

| am interested in participating in this research study. Please send me a link to the survey.
Email Address
First Name

Last Name

Are you currently actively teaching in nursing?

e E w

Yes

Have you used faculty-generated MC exams?

e E w

Yes

Subscribe to list

1
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Validating the Fairness of Items Tool (FIT)

Thank you for participating in this dissertation research.

The Fairness of Items Toal (FIT) was developed through an extensive review of literature. The FIT was designed to
assist nursing faculty to identify bias in multiple-choice (MC) test items and revise them to improve faculty-developed
tests administered in nursing programs. The FIT contains 38 item-writing guidelines organized into four dimensions:
bias in the stem, bias in the options, linguistic/structural bias, and cultural bias.

If you would like to view a 15-minute video that provides an overview of the FIT and each of the guidelines, Click
Here or copy the URL into your web browser: http://www.youtube.com/watch?v=4mP_CYgVOHO

You will be participating in a survey to evaluate whether the FIT is a valid and reliable tool for nursing faculty use.
The first section of the survey contains demographic questions to assist the researcher in comparing the study
population with the target population of academic nurse educatars.

You will be asked to review six (6) MC test questions and evaluate each question by using the FIT. An attachment
with a copy of the FIT is included in the survey for you to download and use, since the survey tool did not allow me to
use formatting features like bold, italics, and underining.

Each MC question will be followed by a section of the FIT guidelines: Evaluate the Stem, Evaluate the Options,
Linguistic/Structural Bias, and Cultural Bias. In order to make it easier for you to evaluate each section, you will see
each sample test item four times &ndash; once for each section of the FIT.

To assist you in using the FIT, each of the guidelines have been written in question format. Please evaluate the MC
test item and answer Yes/No to each guideline guestion. You will need to answer all questions on a page to proceed
to the next page.

Each sample test item and corresponding sections of the FIT will appear on a separate page, and you will have the
ability to go back and view previous sections until you submit the last page, and then you will not be able to
back-track.

If you would lik to view a 14-minute video demonstrating how to evaluate the questions using the FIT, please Click
Here or copy this URL into your web browser: https://www.youtube.com/watch?v=JAkmTITMfs4

When this survey was piloted, the participants wanted me to be sure to tell you to stick with it &ndash; the task
seems difficult at the beginning, but after the first couple of questions, the pilot group said they enjoyed the activity
and learned from it.

Thank you again for agreeing to participate in this dissertation study.
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Please respond to the following demographic questions.

Are you currently actively teaching in a program of nursing?

) Yes
O No

Have you ever used faculty-generated multiple-choice examinations for student assessment? (Faculty-generated
examinations are developed by faculty through writing new test items, using test bank items, revising test items
from any source, or any combination of these activities.)

O Yes
O No

What is your gender?

() Female
) Male

What is your age?

Please indicate your ethnicity:

() Hispanic or Latino
{_) Not Hispanic or Lating

Please indicate your race (select all that apply):

(] American Indian or Alaska Native

[ Asian

[] Black or African American

[] Native Hawaiian or Other Pacific Islander
[] White

Please select the state in which you are employed as an academic nurse educator. If more than one state, please
select the primary state.

(O Alabama (O Alaska (O Arizona (O Arkansas (O California (O Colorado () Connecticut

(O Delaware (O Florida () Georgia () Hawaii (O ldaho (O lllincis (O Indiana (O lowa

(O Kansas (O Kentucky O Louisiana (O Maine (O Maryland () Massachusetts (O Michigan

(O Minnesota (O Mississippi (O Missouri (O Montana (O Nebraska (O Nevada (O New Hampshire
) New Jersey (O New Mexico (O New York (O North Carclina (O North Dakota (O Ohio

() Oklahoma (O Oregon O Pennsylvania (O Rhode Island () South Caralina O South Dakota

(O Tennessee () Texas (O Utah O Vermont (O Virginia (O Washington (O West Virginia

() Wisconsin () Wyoming

Please indicate your educational background - select the highest degree completed or in progress:

(O Diploma in nursing

() Associate degree in nursing
() BSN

() Non-nursing bachelor's degree
) MSN

() Non-nursing master's degree
() PhD in nursing

() DNP

(» Other nursing doctoral degree
(O Non-nursing doctoral degree
(O Other (please list below)

Please list other degree

In what year did you/will you receive your highest degree?




Please estimate your full-time equivalent years of clinical nursing experience.

What is your clinical specialty?

Please estimate your full-time equivalent years of experience in academic nursing education.

Please indicate your faculty status (select all that apply):

[] Adjunct

[] Visiting

[] Part-time

] Full-time

] Administration

O staff

[ Tenure track faculty

[ Clinical track faculty

[[] Tenured faculty

[] Faculty, non-tenure-granting institution
[] Other (please list below)

Please list other faculty status:

Please indicate your rank:

O Lecturer

) Instructor

() Assistant Professor

() Associate Professor

() Professar

() Other (please list below}

Please list other rank:

Are you a certified academic nurse educator (CNE)?

) Yes
) No

In what year were you certified in academic nursing education?

181

Please reflect upon your own expertise in teaching and test item writing. Indicate how you

rate yourself in each category below.

Novice Advanced Competent Proficient
Beginner
Teaching Expertise O ® o @]

Test Item Writing Expertise O O O @]

Expert

O
O
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You will now be reviewing six (6) MC test items and evaluating each using the FIT.

A copy of the FIT is attached here for you to download and use, as the survey tool does not allow formatting such as
bold, underlined, and italicized fonts.

Please review each sample test item. The correct answer option is indicated with the * symbaol.

Each test item will be followed by a section of the FIT guidelines: Evaluate the Stem, Evaluate the Options,
Linguistic/Structural Bias, and Cultural Bias. In order to make it easier for you to evaluate each section, you will see
each sample test item four times - once for each section of the FIT.

To assist you in using the FIT, each of the guidelines have been written in question format on the survey. Please
evaluate each MC test item and answer Yes/No to each guideline questian. You will need to answer all questions on a
page to proceed to the next page.

Each sample test item and corresponding sections of the FIT will appear on a separate page, and you will have the
ability to go back and view previous sections until you submit the last page, and then you will not be able to
back-track.

Please stick with it - the task seems difficult at the beginning, but after the first couple of questions, the pilot group
said they enjoyed the activity and learned from it.

[Attachment: "Fairness of Items Tool.pdf"]

Multiple Choice Question 1

Evaluate the Stem
Which of the following would not be a characteristic of an adult who may have potential for abusing children?

A. The person is challenged by chronic stress.

B. The person is socially isolated.

C. The person is in a stable environment with good support.*
D. The person was treated abusively as a child.

Yes - it meets the guideline. No - it violates the guideline.
Is the stem written in a question O &
format?

Does the item present a single, O o
clearly defined question with the
problem in the stem?

@]
O

Is the stem written in the
present tense with active forms
of the verbs?

Is the stem written at the
application or above cognitive
level?

Is multi-logical thinking required
to answer the test item

correctly? .
Does the test item contain

current content?

c ¢ O
O O ©O

Does the item test impartant 0] @]
content rather than trivial
information?
Yes - it violates the guideline. Mo - it meets the guideline.



Does the stem contain
extraneous words (for example,
“of the following")?

Does the stem contain a
negatively phrased question, a
double negative, or use
"except"?

Does the item test student
opinions?

Evaluate the Options
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Which of the following would not be a characteristic of an adult who may have potential for abusing children?

A. The person is challenged by chronic stress.

B. The person is socially isolated.

C. The person is in a stable environment with good support.*
D. The person was treated abusively as a child.

Are the options similar
grammatically and in length and
amount of detail?

Are all distracters plausible?

If the stern asks what should be
done first or what action is best,
are all options carrect with only
one option being the first or
best?

Is a high level of discrimination
required to select the correct
answer from the options?

Do the options include
none-of-the-above or

all-of-the-above?
Are any of the options phrased

negatively?

Do the options contain repeating
material or repetitive words that
should be moved to the stem?

Does the correct option contain
a word(s) that is repeated in the
stemn?

Are any of the options
overlapping?

Does the item contain complex
multiple-multiples combinations
in the options?

Is there more than one correct
answer?

Yes - it meets the guideline.

O

O
2

@]

Yes - it violates the guideline.

O

O

No - it violates the guideline.

O

o
o

No - it meets the guideline.

O

@]
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Evaluate Linguistic/Structural Bias
Which of the following would not be a characteristic of an adult who may have potential for abusing children?

A. The person is challenged by chronic stress.

B. The person is socially isolated.

C. The person is in a stable environment with good support.*
D. The person was treated abusively as a child.

Yes - it meets the guideline. Ne - it violates the guideline.

Is the test item written in a O O
parsimonious style with short
simple sentences?

Does the test item contain O O
straight-forward, uncomplicated

language that tests nursing

content, rather than vocabulary

or reading?

Is the test item comprehended O O
easily on the first reading

without being tricky or

misleading?

Is the test item independent of O O
other items?

Are the directions specific and O @]
clear?

Is there consistent spacing, o O
guestion numbering/lettering,

and page numbering with all

options appearing on the same

page as the question?

Yes - it violates the guideline. No - it meets the guideline.
Does the test item contain any @] O
errors in grammar, punctuation,
capitalization, and spelling?

Does the test item contain O O
imprecise terms (such as
frequently and appropriate)?

Does the test item contain O O
absolute terms (such as always,
never, or all)?
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Evaluate Cultural Bias
Which of the following would not be a characteristic of an adult who may have potential for abusing children?

A. The person is challenged by chronic stress.

B. The person is socially isolated.

C. The person is in a stable environment with good support.*
D. The person was treated abusively as a child.

Yes - it violates the guideline. No - it meets the guideline.

Does the test item contain a O O
reference(s) to dominant culture

(literature, music, movies,

sports, foods) that is NOT

essential to safe, effective

nursing practice?

Does the test item contain O o
individuals' names?

Does the test item include slang O O
expressions?
Does the test item contain O @]

terminology that is NOT
commonly used or found in the
textbook or notes (for example
home vs. abode)?

Does the test item contain o )]
humaor?
Does the test item stereotype or O O

over-represent cultural groups?

Does the test item contain O Q
gender-specific language that is

NOT needed to test nursing

content?

Does the test item present the @) O
diagnosis before the person?
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Multiple Choice Question 2

Evaluate the Stem

Before her patient goes to surgery, the nurse obtains and records the patient's vital signs. This is important because

it provides:

A. Routine information needed from all hospitalized patients
B. Information the doctor will use when deciding where to place the patient after completion of the surgical

procedure

C. A time for the nurse to get acquainted with the patient before he/she goes to surgery
D. Baseline data for comparison during and after surgery*

Is the stem written in a question
format?

Does the item present a single,
clearly defined question with
the problem in the stem?

Is the stem written in the
present tense with active forms
of the verbs?

Is the stem written at the
application or above cognitive
level?

Is multi-logical thinking required
to answer the test item

correctly?
Does the test item contain

current content?

Does the item test important
content rather than trivial
information?

Does the stem contain
extraneous words {for example,
“of the following")?

Does the stem contain a
negatively phrased question, a
double negative, or use
“except"?

Does the item test student
opinions?

Yes - it meets the guideline.

O

O

@]

Q Q 9 0

Yes - it violates the guideline.

O

O

No - it violates the guideline.

O

@)

O o o O

No - it meets the guideline.

O

O
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Evaluate the Options

Evaluate the Options

Before her patient goes to surgery, the nurse obtains and records the patient's vital signs. This is important because

it provides:

A. Routine information needed from all hospitalized patients
B. Information the doctor will use when deciding where to place the patient after completion of the surgical

procedure

C. A time for the nurse to get acquainted with the patient before he/she goes to surgery
D. Baseline data for comparison during and after surgery*

Are the options similar
grammatically and in length and
amount of detail?

Are all distracters plausible?

If the stem asks what should be
done first or what action is best,
are all options carrect with only
one option being the first ar
best?

Is & high level of discrimination
required to select the correct
answer from the options?

Do the options include
none-of-the-above or

all-of-the-above?
Are any of the options phrased

negatively?

Do the options contain repeating
material or repetitive words that
should be moved to the stem?

Does the correct option contain
a word(s) that is repeated in the
stem?

Are any of the options
overlapping?

Does the item contain complex
multiple-multiple combinations
in the options?

Is there more than one correct
answer?

Yes - it meets the guideline.

O

o
O

C

Yes - it violates the guideline.

0}

@}

Ne - it violates the guideline.

O

O
O

No - it meets the guideline.

O

@]
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Evaluate Linguistic/Structural Bias

Before her patient goes to surgery, the nurse obtains and records the patient's vital signs. This is important because
it provides:

A. Routine information needed from all hospitalized patients

B. Information the doctor will use when deciding where to place the patient after completion of the surgical
procedure

C. A time for the nurse to get acquainted with the patient befare he/she goes to surgery

D. Baseline data for comparison during and after surgery*

Yes - it meets the guideline. No - it violates the guideline.
Is the test item written in a O O
parsimonious style with short
simple sentences?

Does the test item cantain O O
straight-forward, uncomplicated

language that tests nursing

content, rather than vocabulary

or reading?

Is the test item comprehended (@) O
easily on the first reading

without being tricky or

misleading?

Is the test item independent of O O
other itermns?

Are the directions specific and (@] @]
clear?

Is there consistent spacing, O O
question numbering/lettering,

and page numbering with all

options appearing on the same

page as the question?

Yes - it violates the guideline. No - it meets the guideline.
Does the test item contain any O @
errors in grammar, punctuation,
capitalization, and spelling?

Does the test item contain O @]
imprecise terms (such as
frequently and appropriate)?

Does the test item contain @) O
absolute terms (such as always,
never, or all)?
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Evaluate Cultural Bias

Before her patient goes to surgery, the nurse obtains and records the patient's vital signs. This is important because
it provides:

A. Routine information needed from all hospitalized patients

B. Information the doctor will use when deciding where to place the patient after completion of the surgical
procedure

C. A time for the nurse to get acquainted with the patient befare he/she goes to surgery

D. Baseline data for comparison during and after surgery*

Yes - it violates the guideline. No - it meets the guideline.
Does the test item contain a O O
reference(s) to dominant culture
(literature, music, movies,
sports, foods) that is NOT
essential to safe, effective
nursing practice?

Does the test item contain 9] O
individuals' names?

Does the test item include slang O O
expressions?
Does the test item contain [&] O

terminology that is NOT
commonly used or found in the
textboak or notes (for example
home vs. abode)?

Does the test item contain 8] O
humor?
Does the test item stereotype or 8] O

over-represent cultural groups?

Does the test item contain O @]
gender-specific language that is

NOT needed to test nursing

content?

Does the test item present the O O
diagnosis before the person?
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Multiple Choice Question 3

Evaluate the Stem

Which of the following would be the best intervention(s) for persons who may not have oral fluids and are
experiencing thirst as a result of intracellular volume depletion?

A. providing unlimited ice chips

B. providing ice water mouth rinses*
C. providing lemon wedges to suck on
D. all of the above

Yes - it meets the guideline. No - it violates the guideline.

Is the stem written in a question O @]
format?

Does the item present a single, O O
clearly defined question with the
problem in the stem?

O
O

Is the stem written in the
present tense with active forms
of the verbs?

Is the stem written at the
application or above cognitive

level?
Is multi-logical thinking required

to answer the test item

correctly?
Does the test item contain

current content?

o © O

o O O ©

Does the item test important
content rather than trivial
information?

Yes - it violates the guideline. No - it meets the guideline.
Does the stem contain O C
extraneous words (for example,
"of the following")?

Does the stem contain a Q O
negatively phrased question, a

double negative, or use

“axcept'?

Does the item test student O @]
opinions?
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Evaluate the Options

Which of the following would be the best intervention(s) for persons wha may not have oral fluids and are
experiencing thirst as a result of intracellular volume depletion?

A. providing unlimited ice chips

B. providing ice water mouth rinses*
C. providing lemon wedges to suck on
D. all of the above

Are the options similar
grammatically and in length and
amount of detail?

Are all distracters plausible?

If the stem asks what should be
done first or what action is best,
are all options correct with only
one option being the first or
best?

Is a high level of discrimination
required to select the correct
answer from the options?

Do the optians include
none-of-the-above or

all-of-the-above?
Are any of the options phrased

negatively?

Do the options contain repeating
material or repetitive words that
should be moved to the stem?

Does the correct option contain
a word(s) that is repeated in the
stem?

Are any of the options
overlapping?

Does the item cantain complex
multiple-multiples combinations
in the options?

Is there more than one correct
answer?

Yes - it meets the guideline. No - it violates the guideline.

@] O
@] O
O O
O O

Yes - it violates the guideline. No - it meets the guideline.

o O
o @]
o O
0} O

O

@]
o O
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Evaluate Linguistic/Structural Bias

Which of the following would be the best intervention(s) for persons who may not have oral fluids and are
experiencing thirst as a result of intracellular volume depletion?

A. providing unlimited ice chips

B. providing ice water mouth rinses®
C. providing lemon wedges to suck on
D. all of the above

Yes - it meets the guideline. No - it violates the guideline.

Is the test item written in a O O
parsimanious style with short
simple sentences?

Does the test item contain O O
straight-forward, uncomplicated

language that tests nursing

content, rather than vocabulary

or reading?

Is the test item comprehended o O
easily on the first reading

without being tricky or

misleading?

Is the test item independent of O @]
other items?

Are the directions specific and O O
clear?

Is there consistent spacing, @} ®)
guestion numbering/lettering,

and page numbering with all

options appearing on the same

page as the question?

Yes - it violates the guideline. No - it meets the guideline.

Does the test item contain any O @
errors in grammar, punctuation,
capitalization, and spelling?

Does the test item contain O 8]
imprecise terms (such as
frequently and appropriate)?

Does the test item contain @) Q
absolute terms (such as always,
never, or all)?
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Evaluate Cultural Bias

Which of the following would be the best intervention(s) for persons who may not have oral fluids and are
experiencing thirst as a result of intracellular volume depletion?

A. providing unlimited ice chips

B. providing ice water mouth rinses*
C. providing lemon wedges to suck on
D. all of the above

Yes - it violates the guideline. No - it meets the guideline.

Does the test item contain a @] O
reference(s) to dominant culture

(literature, music, movies,

sports, foods) that is NOT

essential to safe, effective

nursing practice?

Does the test item contain ) @
individuals' names?

Does the test item include slang O O
expressions?

Does the test item contain o O
terminology that is NOT

commonly used or found in the

textbook or notes (for example

home vs. abode)?

Does the tast item contain @] @]
humor?

Does the test itam stereatype or O O
over-represent cultural groups?

Does the test item contain O @]
gender-specific language that is

NOT needed to test nursing

content?

Does the test item present the @) O
diagnosis before the person?
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Multiple Choice Question 4

Evaluate the Stem

The nurse administers acetaminophen (Tylenol) 650 mg orally to a client with type 2 diabetes and urosepsis whose
temperature is 104 degrees F. One hour later, the client is diaphoretic. Based on these findings, which client
assessment is it MOST important for the nurse to obtain?

A. Temperature.*

B. Serum glucose.
C. Pain level.

D. Blood pressure.

Is the stem written in a question
format?

Does the item present a single,
clearly defined question with the
problem in the stem?

Is the stem written in the
present tense with active forms
of the verhs?

Is the stem written at the
application or above cognitive
level?

Is multi-logical thinking required

to answer the test item

correctly?
Does the test item contain

current content?

Does the item test important
content rather than trivial
information?

Does the stem contain a
negatively phrased question, a
double negative, or use
"except"?

Does the item test student
opinions?

Yes - it meets the guideline.

O

O

@]

o O O

Yes - it violates the guideline.

&)

O

Ne - it violates the guideline.

O

®]

o © O

No - it meets the guideline.

O

o
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Evaluate the Options

The nurse administers acetaminophen (Tylenol) 650 mg orally to a client with type 2 diabetes and urosepsis whose
temperature is 104 degrees F. One hour later, the client is diaphoretic. Based on these findings, which client
assessment is it MOST important for the nurse to obtain?

A. Temperature.*

B. Serum glucose.
C. Pain level.

D. Blood pressiire.

Are the optiens similar
grammatically and in length and
amount of detail?

Are all distracters plausible?

If the stem asks what should be
done first or what action is best,
are all options correct with only
one aption being the first or
best?

Is a high level of discrimination
required to select the carrect
answer from the options?

Do the options include
none-of-the-above or

all-of-the-above?
Are any of the options phrased

negatively?

Do the optians contain repeating
material or repetitive words that
should be maved to the stem?

Does the correct option contain
a word(s) that is repeated in the
stem?

Are any of the options
overlapping?

Does the item contain complex
multiple-multiples combinations
in the options?

Is there mare than one correct
answer?

Yes - it meets the guideline.

O

O
®

Yes - it violates the guideline.

O

o

No - it violates the guideline.

O

O
O

Nao - it meets the guideline.

O

@]
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Evaluate Linguistic/Structural Bias

The nurse administers acetaminophen (Tylenol) 650 mg orally to a client with type 2 diabetes and urosepsis whose
temperature is 104 degrees F. One hour later, the client is diaphoretic. Based on these findings, which client
assessment is it MOST important for the nurse to obtain?

A. Temperature.*

B. Serum glucose.
C. Pain level.

D. Blood pressure.

Yes - it mests the guideline. No - it violates the guideline.

Is the test item written in a @] O
parsimonious style with short
simple sentences?

Does the test item cantain @] O
straight-forward, uncomplicated

language that tests nursing

content, rather than vecabulary

or reading?

Is the test item comprehended (] O
easily on the first reading

without being tricky or

misleading?

Is the test itern independent of O O
other items?

Are the directions specific and o O
clear?

Is there consistent spacing, @] @)
question numbering/lettering,

and page numbering with all

options appearing on the same

page as the question?

Yes - it violates the guideline. Na - it meets the guideline.
Does the test item contain any O @
errors in grammar, punctuation,
capitalization, and spelling?

Does the test item contain O 8]
imprecise terms (such as
frequently and appropriate)?

Does the test item contain @) Q
absolute terms (such as always,
never, or all)?
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Evaluate Cultural Bias

The nurse administers acetaminophen (Tylenol) 650 mg arally to a client with type 2 diabetes and urasepsis whose
temperature is 104 degrees F. One hour later, the client is diaphoretic. Based on these findings, which client
assessment is it MOST important for the nurse to obtain?

A. Temperature.*

B. Serum glucase.
C. Pain level.

D. Blood pressure.

Yes - it violates the guideline. No - it meets the guideline.
Does the test item contain a @] O
reference(s) to dominant culture
(literature, music, movies,
sports, foods) that is NOT
essential to safe, effective
nursing practice?

Does the test item contain @] @]
individuals' names?

Does the test item include slang O O
expressions?
Does the test item contain @] @]

terminology that is NOT
commonly used or found in the
textbook or notes (for example
home vs. abode)?

Does the test item contain O O
humor?

Does the test item stereotype or
over-represent cultural groups?

Does the test item contain O O
gender-specific language that is

NOT needed to test nursing

content?

Does the test item present the @] O
diagnosis before the person?



199

Multiple Choice Question 5

Evaluate the Stem
Which one of the following is the main, overarching goal for Healthy People 20107

A. Reduction of health care costs

B. Elimination of health disparities*

C. Investigation of substance abuse

D. Determination of acceptable morbidity rates

Yes - it meets the guideline. Mo - it violates the guideline.
Is the stem written in a question O O
format?
Does the item present a single, O O
clearly defined question with the
problem in the stem?
Is the stem written In the @] O
present tense with active forms
of the verbs?
Is the stem written at the (@) O
application or above cognitive
level?
Is multi-logical thinking required O O
to answer the test item
correctly?
Does tha test item contain O O
current content?
Does the item test important 8 @]
content rather than trivial
information?

Yes - it violates the guideline. Na - it meets the guideline.
Does the stem contain a O O
negatively phrased question, a
double negative, or use
"except"?
Does the item test student O @

opinions?
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Evaluate the Options
Which one of the following is the main, overarching goal for Healthy People 20107

A. Reduction of health care costs

B. Elimination of health disparities*

C. Investigation of substance abuse

D. Determination of acceptable morbidity rates

Yes - it meets the guideline. No - it violates the guideline.
Are the options similar @] @)
grammatically and in length and
amount of detail?

Are all distracters plausible?

O
If the stem asks what should be ]
done first or what action is best,
are all options correct with only
one option being the first or
best?

Is a high level of discrimination O @]
required to select the correct
answer from the options?

@)
@]

Yes - it violates the guideline. Nao - it meets the guideline.
Do the options include O O
none-of-the-above or

all-of-the-above?
Are any of the options phrased 0] O
negatively?

Do the options contain repeating O O
material or repetitive words that
should be moved to the stem?

Does the correct option contain O O
a word(s) that is repeated in the
stem?

Are any of the options O O
overlapping?

Does the item contain complex O O
multiple-multiples combinations
in the options?

Is there mare than one correct O O
answer?
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Evaluate Linguistic/Structural Bias

Which one of the following is the main, overarching goal for Healthy People 20107

A. Reduction of health care costs
B. Elimination of health disparities*
C. Investigation of substance abuse

D. Determination of acceptable morbidity rates

Is the test item written in a
parsimonious style with short
simple sentences?

Does the test item contain
straight-forward, uncomplicated
language that tests nursing
content, rather than vocabulary
or reading?

Is the test item comprehended
easily on the first reading
without being tricky or
misleading?

Is the test item independent of
other items?

Are the directions specific and
clear?

Is there consistent spacing,
guestion numbering/lettering,
and page numbering with all
options appearing on the same
page as the question?

Does the test item contain any
errors in grammar, punctuation,
capitalization, and spelling?

Does the test item contain
imprecise terms (such as
frequently and appropriate)?

Does the test item contain
absolute terms (such as always,
never, or all)?

Yes - it meets the guideline. Ne - it violates the guideline.

o O
o O
O O

O

O

O

Yes - it violates the guideline. Nao - it meets the guideline.

O O
O O
O @



Evaluate Cultural Bias

Which one of the following is the main, overarching goal for Healthy Peaple 20107

A. Reduction of health care costs

B. Elimination of health disparities*
C. Investigation of substance abuse
D. Determination of acceptable morbidity rates

Does the test item contain a
reference(s) to dominant culture
(literature, music, movies,
sports, foods) that is NOT
essential to safe, effective
nursing practice?

Does the test item contain
individuals' names?

Does the test item include slang
expressions?

Does the test item contain
terminology that is NOT
commonly used or found in the
textbook or notes (for example
home vs. abode)?

Does the test item contain
humor?

Does the test item stereotype or
aver-represent cultural groups?

Does the test item contain
gender-specific language that is
NOT needed to test nursing
content?

Does the test item present the
diagnosis before the person?

Yes - it violates the guideline.

O

(@)
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No - it meets the guideline.
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Multiple Choice Question 6

Evaluate the Stem

Men should be encouraged to enter nursing primarily because:

A. They work with physicians better

B. They have physical strength
C. They can't get pregnant

D. They will change the perception of nursing*

Is the stem written in a question
format?

Does the item present a single,
clearly defined question with the
problem in the stem?

Is the stem written in the
present tense with active forms
of the verbs?

Is the stem written at the
application or above cognitive
level?

Is multi-logical thinking required
to answer the test item

correctly?
Does the test item contain

current content?

Does the item test important
content rather than trivial
information?

Does the stem contain a
negatively phrased question, a
double negative, or use
"except"?

Does the item test student
opinions?

Yes - it meets the guideline.

®
o

O

o O O

Yes - it violates the guideline.

&)

O

No - it violates the guideline,

O
O

c O O

Nao - it meets the guideline.

O

®)
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Evaluate the Options

Men should be encouraged to enter nursing primarily because:

A. They work with physicians better

B. They have physical strength
C. They can't get pregnant

D. They will change the perception of nursing*

Are the options similar
grammatically and in length and
amount of detail?

Are all distracters plausible?

If the stem asks what should be
done first or what action is best,
are all options carrect with only
one option being the first or
best?

Is a high level of discrimination
required to select the correct
answer from the options?

Do the optians include
none-of-the-above or

all-of-the-above?
Are any of the options phrased

negatively?

Do the options contain repeating
material or repetitive words that
should be moved to the stem?

Does the correct option contain
a word(s) that is repeated in the
stem?

Are any of the options
overlapping?

Does the item cantain complex
multiple-multiples combinations
in the options?

Is there more than one correct
answer?

Yes - it meets the guideline.

o

o}
o

O

Yes - it violates the guideline.

o

B

No - it violates the guideline.

O

O
©]

O

No - it meets the guideline.

O

@]
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Evaluate Linguistic/Structural Bias

Men should be encouraged to enter nursing primarily because:

A. They work with physicians better

B. They have physical strength
C. They can't get pregnant

D. They will change the perception of nursing*

Is the test item written in a
parsimonious style with short
simple sentences?

Does the test item contain
straight-forward, uncomplicated
language that tests nursing
content, rather than vocabulary
or reading?

Is the test item comprehended
easily on the first reading
without being tricky or
misleading?

Is the test item independent of
other items?

Are the directions specific and
clear?

Is there consistent spacing,
question numbering/lettering,
and page numbering with all
options appearing on the same
page as the question?

Does the test item contain any
errors in grammar, punctuation,
capitalization, and spelling?

Does the test item contain
imprecise terms (such as
frequently and appropriate)?

Does the test item contain
absolute terms (such as always,
never, or all)?

Yes - it meets the guideline.

O

O

Yes - it violates the guideline.

®]

O

No - it violates the guideline.

O

@)

No - it meets the guideline.

o

o



206

Evaluate Cultural Bias
Men should be encouraged to enter nursing primarily because:

A. They work with physicians better

B. They have physical strength

C. They can't get pregnant

D. They will change the perception of nursing*

Yes - it violates the guideline. No - it meets the guideline.

Does the test item contain a O O
reference(s) to dominant culture

(literature, music, movies,

sports, foods) that is NOT

essential to safe, effective

nursing practice?

Does the test item contain O O
individuals' names?

Does the test item include slang @] o
expressions?
Does the test item contain O O

terminology that is NOT
commanly used or found in the
textbook or notes (for example
home vs. abode)?

Does the test item contain (] O
humar?
Does the test item stereotype or O O

over-represent cultural groups?

Does the test item contain O O
gender-specific language that is

NOT needed to test nursing

content?

Does the test item present the ] O
diagnosis before the person?
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APPENDIX O

MC TEST ITEM SELECTION FOR FIT SURVEYS —
STEM, OPTIONS, LINGUISTIC-STRUCTURAL,
CULTURAL
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Stem Survey

B-1. Which one of the following is the main, overarching goal for Healthy People 2010?
A. Reduction of health care costs

B. Elimination of health disparities*

C. Investigation of substance abuse

D. Determination of acceptable morbidity rates

B-5. All of the following are correct statements about the American Nurses Association

EXCEPT:

A. Is a professional organization whose membership consists of physicians, nurses, and
citizens interested in improving health care

B. Works to improve the quality of nursing practice

C. Identifies the appropriate academic credentials for entry into nursing practice*

D. Fosters the development of nursing theory by promoting nursing research

B-12. Mr. Stone is scheduled for lithotripsy. The nurse develops a teaching plan in which
the procedure is described as the:

A. Surgical removal of stones

B. Capture of stones via scope

C. Fragmentation of stones by electrical charge*

D. Dissolution of stones with medication

B-13. Before her patient goes to surgery, the nurse obtains and records the patient's

vital signs. This is important because it provides:

A. Routine information needed from all hospitalized patients

B. Information the doctor will use when deciding where to place the patient after
completion of the surgical procedure

C. Atime for the nurse to get acquainted with the patient before he/she goes to
surgery

D. Baseline data for comparison during and after surgery*

B-18. Which of the following would be the best intervention(s) for persons who may not
have oral fluids and are experiencing thirst as a result of intracellular volume depletion?
A providing unlimited ice chips

B providing ice water mouth rinses*

C. providing lemon wedges to suck on

D all of the above
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F-10. The nurse administers acetaminophen (Tylenol) 650 mg orally to a client with type
2 diabetes and urosepsis whose temperature is 104 degrees F. One hour later, the client
is diaphoretic. Based on these findings, which client assessment is it MOST important for
the nurse to obtain?

A.

B.
C.
D.

Temperature.*
Serum glucose.
Pain level.

Blood pressure.

B-27. The nurse is assessing clients in a mental health clinic. Major depression is the
greatest risk for a

A.

B.
C.
D.

man who was widowed in the last year.

person who recently moved to this country.

man who retired from the military one month ago.
woman who is unemployed because of poor health.*

B-30. Prior to assisting an elderly client to take a tub bath, the nurse should complete all
of the following interventions EXCEPT

A.

B.
C.
D.

Check the bath water temperature.
Close the bathroom door.*

Remind the client to void.

Provide extra towels.

B-35. Men should be encouraged to enter nursing primarily because:

A.

B.
C.
D

They work with physicians better

They have physical strength

They can't get pregnant

They will change the perception of nursing*

B-36. You are teaching a client who has an obstructed bile duct secondary to
cholelithiasis. What changes in bowel movements will you tell the client to expect?
A. Clay-colored stool with fatty streaks.*

B. Hard, liquid brown stool with bloody streaks.

C. Liquid, yellow stool.

D. Black, tarry stool.
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Options Survey

B-2. The care manager role is demonstrated when the nurse:

A Helps a diabetic client learn to give her own injection
B. Meets with the client’s family prior to discharge

C. Organizes and manages a client’s plan of care*

D. Changes a client’s wound dressing

B-3. Which description of the breast examination is true:

A. Postmenopausal women do not need to do a breast exam.

B. Palpate the breast tissue systematically in a clockwise motion.*

C. Male breasts are not examined because males can't develop breast cancer.
D. Percussion is used to further assess any palpable breast masses.

B-10. In which of the following situations should the nurse have a high index of
suspicion for water intoxication?

A. Persons experiencing SIADH

B. Persons who have experienced head trauma
C. Persons with a diagnosis of lung cancer

D. All of the above*

B-11. Which of the following would not be a characteristic of an adult who may have
potential for abusing children?

A The person is challenged by chronic stress.

B. The person is socially isolated.

C. The person is in a stable environment with good support.*
D. The person was treated abusively as a child.

B-14. A medication order reads: “Digoxin, 0.125 mg PO god." The nurse correctly gives
this drug:

A. Daily before bedtime

B. By mouth every other day*

C. Twice a day by way of the oral route

D. Once a week after recording an apical rate

B-29. A client diagnosed with congestive heart failure complains of thirst. Which
intervention is MOST important for the nurse to implement?

A. Provide small sips of water as needed for thirst.
B. Remind the client that fluid is being restricted.*
C. Document the client’s hourly intake and output.
D. Slowly increase the peripheral IV infusion rate.
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F-8. The nurse notes that a client does not exhibit the defining characteristics of the
priority problem identified in the plan of care. What action does the nurse implement?

A.

Document that the client’s defining characteristics are inconsistent with the
priority problem.

Change the plan of care to include the problem that is consistent with the
client’s defining characteristics.*

Revise the plan of care so that the identified problem is a high-risk problem
rather than a priority problem.

B-31. May B. High is 36 weeks pregnant. The nurse should conduct further assessment
for pregnancy induced hypertension (PIH) based on which finding?

A.
B.
C.

D.

A blood pressure reading of 160/90 with the client in a supine position.*

A client complaint of swelling in the lower extremities.

A systolic blood pressure 30 points higher than the previous reading 4 weeks
ago.*

A white blood cell count (WBC) of 15,000 mm?>.

B-34. What steps will you implement before starting a blood transfusion on your client?

ik wn e

Discontinue saline solution and hang dextrose.

Identify proper type blood and correct client with another RN.

Use a central IV line since a peripheral line cannot be used.

Assess vital signs and skin integrity of face, chest, and back.

If refrigerated, allow blood to warm for several hours before starting infusion.
A. 1,24 B. 2,3,4 C. 2,4,5 D. 2,4*

B-36. You are teaching a client who has an obstructed bile duct secondary to
cholelithiasis. What changes in bowel movements will you tell the client to expect?
A. Clay-colored stool with fatty streaks.*

B. Hard, liquid brown stool with bloody streaks.

C. Liquid, yellow stool.

D. Black, tarry stool.
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Linguistic/Structural Survey

B-10. In which of the following situations should the nurse have a high index of suspicion
for water intoxication?

A Persons experiencing SIADH

B. Persons who have experienced head trauma
C. Persons with a diagnosis of lung cancer

D. All of the above*

B-13. Before her patient goes to surgery, the nurse obtains and records the patient's

vital signs. This is important because it provides:

A. Routine information needed from all hospitalized patients

B. Information the doctor will use when deciding where to place the patient after
completion of the surgical procedure

C. Atime for the nurse to get acquainted with the patient before he/she goes to
surgery

D. Baseline data for comparison during and after surgery*

B-18. Which of the following would be the best intervention(s) for persons who may not
have oral fluids and are experiencing thirst as a result of intracellular volume depletion?

A. providing unlimited ice chips

B. providing ice water mouth rinses*
C. providing lemon wedges to suck on
D. all of the above

B-20. When an individual experiences metabolic acidosis, which of the following
potassium fluctuations would the nurse expect to see initially?

A. Increased serum potassium levels*
B. Decreased serum potassium levels
C. Acidosis has no influence on potassium

B-21. To avoid infection after receiving a puncture wound to the hand, a nurse should:

A Always go to the immunization center to receive a tetanus shot.
B. Be treated with an antibiotic only if the wound is painful.

C. Ensure that no foreign object has been left in the wound.*

D. Never wipe the wound with alcohol unless it is still bleeding.

B-22. Severe obesity in early adolescence

usually responds dramatically to dietary regimens

often is related to endocrine disorders

has a 75% chance of clearing spontaneously

shows a poor prognosis*

usually responds to pharmacotherapy and intensive psychotherapy

mooOw>
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B-23. Following a second episode of infection, what is the likelihood that a woman is
infertile?

A.

mOoOOw

Less than 20%
20to 30%
Greater than 50%
90%

75%

B-25. When instilling a client’s eye drops, which technique is used by the nurse?

oukwnNnE

Cleanse the eyelid by wiping from inner to outer canthus.
Gently compress the outer canthus after the instillation.
Hold the medication dropper six inches above the eye.
Keep the opposite eye open while instilling the drops.
Ask the client to look up while instilling the eye drops.
Carefully drop the medication on the client’s cornea.

A. 1,2, 3,and6.
2, 3,and 5.
3 and 6 only.
1 and 5 only.*
All of the above.

moOw

B-32. A nurse should recognize that a client who has elevated intracranial pressure will
most likely receive which of these medications?

A.

B
C.
D

Mannitol (Osmitrol).*
Digoxin (Lanoxin).
Indomethacin (Indocin).
Nadolol (Corgard).

B-33. The nurse should plan to monitor the client for side effects of the medication in
the previous question, which include

A.

B.
C.
D.

hyponatremia.*
bradycardia.
hematuria.
agranulocytosis.
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Cultural Survey

B-2. The care manager role is demonstrated when the nurse:

A Helps a diabetic client learn to give her own injection
B. Meets with the client’s family prior to discharge

C. Organizes and manages a client’s plan of care*

D. Changes a client’s wound dressing

B-10. In which of the following situations should the nurse have a high index of suspicion
for water intoxication?

A. Persons experiencing SIADH

B. Persons who have experienced head trauma
C. Persons with a diagnosis of lung cancer

D. All of the above*

B-12. Mr. Stone is scheduled for lithotripsy. The nurse develops a teaching plan in which
the procedure is described as the:

A. Surgical removal of stones

B. Capture of stones via scope

C. Fragmentation of stones by electrical charge*
D. Dissolution of stones with medication

B-13. Before her patient goes to surgery, the nurse obtains and records the patient's
vital signs. This is important because it provides:

A Routine information needed from all hospitalized patients

B. Information the doctor will use when deciding where to place the patient after
completion of the surgical procedure

C. A time for the nurse to get acquainted with the patient before he/she goes to
surgery

D. Baseline data for comparison during and after surgery*

B-15. A six-year-old is scheduled for surgery to repair a ventricular septal defect. The
child is placed on a low sodium diet. The nurse teaches the mother that the menu
containing the lowest sodium content is:

A Hot dog and baked beans

B. Beef patty and baked potato*

C. Tomato soup and tossed salad

D. Bologna sandwich and French fries
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F-8. The nurse notes that a client does not exhibit the defining characteristics of the
priority problem identified in the plan of care. What action does the nurse implement?

A Document that the client’s defining characteristics are inconsistent with the
priority problem.

B. Change the plan of care to include the problem that is consistent with the
client’s defining characteristics.*

C. Revise the plan of care so that the identified problem is a high-risk problem

rather than a priority problem.

B-16. When Sotheby's auctioned off items from the Jackie Kennedy Onassis estate,
those who paid "top dollar" for items were most likely using the behavioral mechanism
of:

Projection

Identification *

Rationalization

Reaction formation

oo w»

B-28. The nurse administers acetaminophen (Tylenol) 650 mg orally to a diabetic client
with urosepsis whose temperature is 104°F. One hour later, the client is diaphoretic.
Based on these findings, which intervention should the nurse implement?

A. Assess the client’s temperature.*

B. Assess the client’s serum glucose.
C. Assess the client’s pain level.

D. Assess the client’s blood pressure.

B-31. May B. High is 36 weeks pregnant. The nurse should conduct further assessment
for pregnancy induced hypertension (PIH) based on which finding?

A. A blood pressure reading of 160/90 with the client in a supine position.*

B. A client complaint of swelling in the lower extremities.

C. A systolic blood pressure 30 points higher than the previous reading 4 weeks
ago.*

D. A white blood cell count (WBC) of 15,000 mm?>.

B-35. Men should be encouraged to enter nursing primarily because:
A. They work with physicians better

B. They have physical strength

C. They can't get pregnant

D. They will change the perception of nursing*
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APPENDIX P

PARTICIPANT INVITATION EMAIL
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Dear Colleague,

Thank you for your interest in participating in my dissertation research study to evaluate the Fairness of
Items Tool (FIT) for its use in identifying bias in multiple-choice (MC) questions.

Nurse educators who are currently teaching in a program of nursing and who use faculty-generated MC
examinations are eligible to participate in this research study. Faculty-generated MC examinations include
those that are developed by faculty through writing new test items, using test bank items, revising test items
from any source, or any combination of these activities. If you agree to participate in this research study, you
will be asked to complete a web-based survey. | anticipate that completion of the survey will take
approximately 30 minutes.

The first part of the survey contains questions about your nursing and teaching experience and expertise in
developing test items. In the second part of the survey, you will be presented with sample MC questions
followed by guidelines from the FIT. You will be asked to review the test item and indicate if the item violates
one or more of the guidelines. Your obligation is then concluded.

| foresee no risks to participants beyond those normally encountered in web-based surveys, including the
risk of technical difficulties and the time you will need to spend in completing survey. As a token of my
appreciation for your time and effort in participating in this research study, | would like to send you a copy of
the FIT following the completion of this research study.

Names and identifying information will not appear in any professional report of this research. Participation is
voluntary. You may decide not to participate in this study, and if you begin participation, you may decide to
stop and withdraw at any time. Your decision will be respected and will not result in loss of benefits to which
you are otherwise entitled. Having read the above and having had the opportunity to ask any questions,
please click the link below if you would like to participate in this research, and you will be directed to the
web-based survey. By completing the web-based survey, you will grant permission for your participation.
You may keep this form for future reference.

Please feel free to phone or email me if you have any questions or concerns about this research. If you have
any concerns about your selection or treatment as a research participant, please contact the Sponsored
Programs and Academic Research Center, Kepner Hall, University of Northern Colorado, Greeley, CO
80639; 970-351-1907.

| appreciate your participation in this research study and your support of the nursing profession.

Sincerely,
Nikole Hicks, PhD(c), RNC, CNE

Project Title: Establishing Validity and Reliability of the Fairness of ltems Tool (FIT)
Researcher: Nikole Hicks, PhD Candidate, School of Nursing

Research Advisor: Janice Hayes, PhD, School of Nursing

Phone: (606) 759-6677

Email: Nikole.Hicks@uc.edu

You may open the survey in your web browser by clicking the link below:
Validating the Fairness of Iltems Tool (FIT) b

If the link above does not work, try copying the link below into your web browser:
https://redcap.research.cchmc.org/surveys/?s=XX00xxXXXx

This link is unique to you and should not be forwarded to others.
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UNIVERSITY of

NORTHERN COLORADO

i,

Institutional Review Board

DATE: December 12, 2013

T@; Nikole Hicks

FROM: University of Northern Colorado (UNCO) IRB

PROJECT TITLE: [632951-1] Establishing the Validity and Reliability of the Fairness of ltems
Tool (FIT)

SUBMISSION TYPE: New Project

ACTION: APPROVAL/NERIFICATION OF EXEMPT STATUS
DECISION DATE: December 10, 2013

Thank you for your submission of New Project materials for this project. The University of Northern
Colorado (UNCO) IRB approves this project and verifies its status as EXEMPT according to federal IRB
regulations.

Nikole -
Hello and thank you for a very clear and thorough IRB application.

Best wishes with your research and don't hesitate to contact me with any IRB-related questions or
concerns.

Sincerely,
Dr. Megan Stellino, UNC IRB Co-Chair

We will retain a copy of this correspondence within our records for a duration of 4 years.

If you have any questions, please contact Sherry May at 970-351-1910 or Sherry.May@unco.edu. Please
include your project title and reference number in all correspondence with this committee.

This letter has been electronically signed in accordance with all applicable regulations, and a copy is retained within University of
Narthern Colorado (UNCO) IRB's records.



1af2

220

https://epas.research.cchme.org/ePAS PRD/Doc/0/DQ7T668PG4EAS. ..

Institutional Review Board - Federalwide Assurance #00003152

University of Cincinnati

Date: 3/5/2014
From: UC IRB
To: Principal Investigator: Nikole Hicks

CON AD for Academic Nursing

Study 1D: 2013-8080

B Study Title: Establishing the Validity and Reliability of the Fairness of ltems Tool (FIT)

The Institutional Review Board (IRB) received the above referenced proposal. After review of the maierials
submitted, the UC IRB has determined that this research is EXEMPT from IRB review in accordance with
45 CFR 46.101 (b) (see below) on 3/3/2014. Ongoing IRB oversight is not required. This study has also
been review through the University of Northern Colorado IRB. Due to the Exempt status determined at
UNCO and that IRB oversight is not required UNCO declined to sign the Authorization Agreement form.

Please note the following reguirements:

AMENDMENTS: The principal investigator is responsible for notifying the IRB of any changes in
the protocol, participating investigators, procedures, recruitment, consent forms, FDA status, or
conflicts of interest. Approval is based on the information as submitted. New procedures cannot be
initiated untif IRB approval has been given. If you wish to change any aspect of this study, please submit
an Amendment via ePAS to the IRB, providing a justification for each requested change.

UNANTICIPATED PROBLEMS: The investigator is responsibie for reporting unanticipated problems
promptly to the IRB via ePAS according to current reporting policies.

Please note: This approval is through the IRB only. You may be responsible for reporting to
other regulatory officials (e.g. VA Research and Development Office, UC Health — University
Hospital). Please check with your institution and department to ensure you have met all
reporting requirements.

Statement regarding [nternational conference on Harmonization and Good clinical Practices.
The Institutional Review Board is duly constituted (fulfilling FDA requirements for diversity),
has written procedures for initial and continuing review of clinical trials: prepares written
minutes of convened meetings and retains records pertaining to the review and approval
process; all in compliance with requirements defined in 21 CFR Parts 50, 56 and 312 Code of
Federal Regulations. This institution is in compliance with the ICH GCP as adopted by
FDA/DHHS.

Thank you for your cooperation during the review process.

§46.101 (b) {2) Research involving the use of educational tests (cognitive, diagnostic, aptitude,
achievement), survey procedures, interview precedures or observation of public behavior, unless {i}

3/6/2014 11:24 PM
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UNIVERSITY of

NORTHERN COLORADO

i,

Institutional Review Board

DATE: June 5, 2014

T@; Nikole Hicks

FROM: University of Northern Colorado (UNCO) IRB

PROJECT TITLE: [632951-3] Establishing the Validity and Reliability of the Fairness of ltems
Tool (FIT)

SUBMISSION TYPE: Amendment/Modification

ACTION: APPROVAL/NERIFICATION OF EXEMPT STATUS
DECISION DATE: June 4, 2014

Thank you for your submission of Amendment/Modification materials for this project. The University of
Northern Colorado (UNCO) IRB approves this project and verifies its status as EXEMPT according to
federal IRB regulations.

Nikole -

Thank you for a clear explanation of the modifications. These changes are approved exempt.
Please be sure to utlize the described revisions to your participant recruitment and newly
developed forms as you go forward with this data collection.

Don't hesitate to contact me with any IRB-related questions or concerns.
Sincerely,

Dr. Megan Stellino, UNC IRB Co-Chair

We will retain a copy of this correspondence within our records for a duration of 4 years.

If you have any questions, please contact Sherry May at 970-351-1910 or Sherry.May@unco.edu. Please
include your project title and reference number in all correspondence with this committee.

This letter has been electronically signed in accordance with all applicable regulations, and a copy is retained within University of
Northern Colorado (UNCO) IRB's records.



Institutional Review Board - Federalwide Assurance #00003152
_ University of Cincinnati

i Date: /15/2014
From: UCIRB

. Principal Investigator: Nikole Hicks
. [CONAD for Academic Nursing

k. | [FtudyID: 2013-8080 5
(| i [Study Title: Establishing the Validity and Reliability of the Fairness of tems Tool (FIT) |

' {To:

The Institutional Review Board (IRB) received an amendment to the above referenced
proposal.

Revised Study Documents

NE Surveys.pdf

Original CNE Surveys

Original Invitation Announcement

Revised Cover Letter and Informed Consent.docx
Revised Invitation Announcement - Track Changes.docx
Revised Invitation Announcement.docx

Revised IRB Application Narrative.docx

Revised NE Surveys - Track Changes.pdf
Amendment Documents:

Modification Participant Recruitment - UC.docx
IRB Amendment Approval UNCO.pdf

IRB Review Date: 7/15/2014

! it was determined that this research remains EXEMPT from IRB Review in accordance with 45
CFR 46.101 (b).

Please note the following: Ongoing IRB oversight is not required. !

AMENDMENTS: The principal investigator is responsible for notifying the IRB of any |
ichanges in the proposal. Approval is based on the information as submitted. New !
procedures cannot be initiated until IRB approval has been given. if youwishto change any |
! laspect of this study, please submit an Amendment via ePAS to the IRB, providing a jUStIﬁcatIOH;
- [for each requested change.

Statement regarding Intemational conference on Harmonization and Good Clinical Praclices: |
[The Institutional Review Board is duly constituted (fulfilling FDA reguirements for diversity), has

- lwritten procedures for initial and continuing review of clinical trials;

| lprepares written minutes of convened meetings, and retains records pertaining to the review |
| jand approval process; all in compliance with requirements defined in 21 CFR Parts 50, 56 and |
| Eﬁ Code of Federal Regulations. This institution is in compliance with the ICH GCP as

| ladopted by FDA/DHHS.

Thank you for your cooperation during the reviewprocess.
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APPENDIX R

RATIONALE FOR REVISIONS TO
FAIRNESS OF ITEMS TOOL



Evaluate the Stem

Evaluate the Options
«l-vl 3.

tLin guistic/Structural Bias]

Cultural Bias

Fairness of Items Tool (FIT)

1. Usea question format.
2. [Eliminate extraneous words (e.g., of the following)‘

224

Comment [NH1]: |-cvi 0.6

Feedback indicated this guideline was unclear.
Extranaous words was addad to darify (as
suggested) with of the following as an example.

3. Presenta single, clearly defined quesmon with the problem in the stem.

4 R
5. Avoid negatively ph.rased questlons double negatives, and the use of except.
_ B % dboldl de-(BEST MOST).
6
0 Peeerdsendibrenal ok Ldd-asd-p {Use active verbs and present tense]

9-8. Write questions at the apphcatmn or above cogmtlve level.

o ‘Write questions that require multi-logical thinking, kreguire knowledge of more than one

fact/concept) |

H-10 Make sure content is current.
1211, Avoid testing student opiniond (e.g.. use nurse instead of you as the subject).
43-12.  Test important content and avoid trivia.

ake sure options are s1mllar grammatlcally and m length and amount of detail.

ally-and

tHFe-op ot e

A Avoid none-of-the-above and all-of-the-above.
Avoid negatively phrased options.
Avoid repeating material in the options — move repetitive words to the stem.
Avoid repeating words in the stem and correct optiot.

Sodal th el o = Avoid overlapping options.

< it [NH2]: 1-ovio4

Feedback indicated that thisguideline was
inconsistent with standardized tests and NCLEX and
iy create confusion and inconsistency when used
in other ways.

Literature analysis revealed that this guideline
appeared in literature by Bosher and Bosher &
Bowles related to ELL population. Other experts
recommend bolding and capitalizing only if negative
expressions are used, which is addressed in the
previousguideline.

Thisguideline was eliminated for lack of support.

Comment [NH3]: Thissuideline was moved to
structural bias for clarity — see comment.

Comment [NH4]: -cvi o6

Feedback supportad using active verbs and present
tense —comments related to use of should vs.
would.

Literature analysis revealed that use of should as a
conditional expression was mentioned by Bosher
and Bosher & Bowds. Other nursing literature
supported using should and not would.

Guideline revised to addressverb tense.

Comment [NH5]: Expert comment
recornmended dlarifying this term.

Eliminate mulﬁple—multiples.
Make sure all distracters are plausible.

2321 If the stem asks what should be done first or which action is best, all options must be correct

with only one option being the first or best.
2422 L ake sure there is only oneasd-enbyeste: correct answer Aveid 4

i

Comment [NH6]: This phrase was added based
on feedback to provide an example of a way to
avold testing student opinion.

Comment [NH7]: These twoguidelines
overlapped somewhat so were combined for
simplicity.

2523, ‘Write options that require a high level of discrimination to select the correct answer.

26:24. Use a parsimonious style and short simple sentences.

25. Use correct grammar, punctuation, capitalization, and spelling,

2726, Use precise terms (avoid frequently, appropriate).

%8« 7. void absolute terms (alwavs, never, all),

2028 Use straight-forward, uncomplicated language. Test nursing content, not vocabulary or reading.
wme items that can be comprehended on the first reading] Avoid tricky or misleading items.

&Ensure that items are independent of each other.

3631, Be sgemﬁc and clear with directions.

Comment [NH8]: One expert recommended
adding aguideline about number of options.
Empirical literature suggests that 3-4 optionsis
ideal. Three options f preferable to creating a
fourth option that is not good quality. However,
standardized tasts and NCLEX still use four options.
Rather than creating a new guideline, it was decided
toadd the suggestion of three options in this
guideline. Number of optionswill be revisited if
changes are miade in practice.

Comment [NH9]: This guideline was moved for
clarity —it logically follows the previous guideline.

Comment [NH10]: Categ ories combined
because there are overlapping guidelines (feedback
from pilot). Guidelines reordered to flow logically.

Comment [nah11]: Rationale: Absolute terms
need to be aveided in both the stem and options.
Whileitis a testwise cue, use of absolute terms also
contributes to linguistic complexity.

36. Avoid dominant culture (literature, music, movies, sports, foods) unless essential to safe, effective
nursing practice.
37. Eliminate all names.

38. Eliminate all slang.

39, Use terminology from textbook, notes, and common words [(teilebve—eommedelome ve, nl:mlc)]
40. Eliminate humor.

41. Avoid stereotyping and over-representation of cultural groups.

42. Use gender-nentratspecific language only when necessary fo test nursing content,

43. Present the person first, not the diagnosis,

Comment [NH12]: -cvio.6

Reworded for clarity. Avoid trick questions
combined with this guideline for clarity and to
convey theintent.

Comment [NH13]: I-cvio.s

Reworded for clarity. Avoid trick questions
combined with this guideline for clarity and to
convey the intent.

Comment [NH14]: Example changed based on

| feedback/suggestion.

Comment [NH15]: Feedback advised revision -
gender may be necessary to test some nursing
concepts (OB, ete.) but sheuld not be used

| unnacessarily.
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Comments Enlarged

Comment [NH1]: I-cvio6

Feedback indicated this guideline was unclear.
Extranecus words was added to darify (as
suggestad) with of the following as an example.

Comment [NH2]: I-cviog

Feedback indicated that thisguideline was
inconsistent with standardized tests and NCLEX and
may create confusion and inconsistency when usad
in other ways.

Literature analysis revealad that thisguideline
appeared in literature by Bosher and Bosher &
Bowles related to ELL population. Other experts
recammand bolding and capitalizing only if negative
expressions are usad, which is addressed in the
previous guidelines.

Thizsguidelinewas eliminated for lack of support.

Comment [NH3]: This suideline was moved to
structural bias for darity — see commeant.

Comment [NH4]: I-cvios

Feedback supported using active verbs and present
tense —comments related to use of should vs.
would.

literature andysis revealed that use of should asa
conditional expression was mentionad by Bosher
and Bosher & Bowds, Other nursing literature
supportad using should and not would.

Guideline revised to address verb tense,

Comment [NH5]: Expert comment
recommanded d arifying this term.

Comment [NH9]: Thisguideline was moved for
clarity —it logically follows the previous guideline.

Comment [NH6]: This phrase was added based
on feedback to provide an example of a way to
awvoid testing student opinion.

Comment [NH10]: Categories combined
because there are cverlapping guidelines (feedback
from pilot). Guidelines reordered to flow logically.

Comment [NH7]: These nwoguidelines
owarlapped somewhat so were combined for
simplicity.

Comment [NH8]: Cre expert recommendad
adding aguideline about number of options.
Empirical literature suggests that 3-4 options is
ideal. Three options i f preferable to creating a
fourth option that is notgood quality. Howewer,
standardized tests and MCLEX still use four options,
Rather than creating a new guideline, itwas dedded
to add the suggestion of three optionsin this
cuideline. Number of options will be revisited if
changes are made in practce.

Comment [nahl1]: Raticnale: Absolute terms
need to be avoided in both the stem and options.
Whileit iz atestwise cue, use of absclute termsalso
contributes to linguistic complexity.

Comment [NH12]: I-cvice

Reworded for clarity. Avoid trick questions
comrhined with thisguideline for clarity and to
convey the intent.

Comment [NH13]: I-ovio.e

Reworded for clarity. Avoid trick questions
combined with thisguideline for clarity and to
convey theintent.

Comment [NH14]: Example changed based on
feedback/suggestion.

Comment [NH15]: Feedback advised revision —
gender may be necessary to test some nursing
concepts (OB, etc.) but should notbe usad
unnecessarily.
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APPENDIX S

DEMOGRAPHIC CHARACTERISTICS



Table S.1

General Demographic Characteristics of Sample Pafoih
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Survey
% ()
Characteristic COMP S @) L-S C Tota
Gender
Male 6.8% (7) 7.4% (7) 10.6%4) 3.3% (3) 8.2% (8) 7.4% (36)
Female 93.2% (96) 92.6% (87) 89(8%) 96.7% (93) 91.8% (89) 92.6% (452)
Age
<30 O 1.1% (1) 1% (1) 0 3.1% (3) 1% (5)
31-45 20.4% (21) 19.1% (18) 24.22) 24.4% (22) 19.8% (19) 20.9% (102)
46-60 58.3% (60) 60.6% (57)885.(58) 52.2% (47) 50% (48) 55.4% (270)
Over 60 21.4% (22) 19.1% (18) 22(3) 23.3% (21) 27.1% (26) 22.6% (110)
Ethnicity
Not Hispanic  99% (102) 100% (94) 97.1% (198.9% (89) 94.8% (92) 98% (478)
Hisp. /Latino 1% (1) 0 2.9% (3) 1.1% (1) %Z5) 2% (10)
Race
White 95.1% (98) 94.7% (89) 97.120X) 96.7% (87) 92.8% (90) 95.3% (465)
Black 3.9% (4) 53%(5) 1.9% (2 2.2% (2) 6.2% (6) 3.9% (19)
Am. Indian 1% (1) 0 1% (1) 1.1% (1) 1% (1) 0.8% (4)
Other Race
Black O 1.1% (1) O 0 0 0.2% (1)
Am. /Native 1% (1) 22% (2) 1% (1) 0 1% (1) 1% (5)
Asian O 1.1% (1) 1% (1) 0 0 %.42)
Hawaii/Pac. 0 0 0 0 0 0
Region
Northeast 12.6% (13) 11.7% (11) 16.3%9( 12.2% (11) 12.4% (12) 13.1% (64)
Midwest 31.1% (32) 34% (32) 30.8% (33p.7% (33) 28.9% (28) 32.2% (157)
South  25.2% (26) 28.7% (27) 26%) 20% (18) 26.8% (26) 25.4% (124)
Southwest  16.5% (17) 6.4% (6) 16.3% (114.4% (13) 11.3% (11) 13.1% (64)
West  14.6% (15) 19.1% (18) 10.6%)(116.7% (15) 20.6% (20) 16.2% (79)

Note.(COMP) = Comprehensive; (S) = Stem; (O) = Opti¢hsS) = Linguistic-Structural; (C) = Cultural;
Hisp. = Hispanic; Am. /Native = American Indian/Ala Native; Hawaii/Pac. = Hawaiian Native/ Pacific

Islander.



Table S.2

Demographic Characteristics of Sample — Educatiod Bxperience
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Survey
% 0)
Characteristic COMP S @) L-S C Tota
Highest Degree
Master's 34% (35) 40.4% (38) 32.734)( 33.3% (30) 37.1% (36) 35.5% (173)
Doctorate 66% (68) 59.6% (56) 67.3%)(766.7% (60) 62.9% (61) 64.5% (315)
Degree Year
Before 1980 1% (1) 1.1% (1) 1% (1) 1.1% (1) 198.(3) 1.4% (7)

1980-1999
After 1999

Clinical FTE
<10 Years
10-19 Years
20+ Years

Specialty
Critical Care
Med-Surg
Mental Health
Community
Family
Gerontology
Other

Academic FTE
<10 Years
10-19 Years
20+ Years

24.3% (25) 18.1% (17) 21(22) 20% (18)
74.8% (77) 80.9% (76) 77.9% (8IB.9% (71)

11.7% (12) 12.8% (12) 9.6 (1 13.3% (12)
29.1% (30) 22.3% (21) 33.7% (3%.6% (32)
59.2% (61) 64.9% (61) 56.7% (520.1% (46)

27.2% (28) 21.3% (20) 14.4B5)( 21.1% (19)
28.2% (29) 26.6% (25) 31.7% (333.9% (26)

12.4% (12)
84.5% (82)

12.4% (12)
19.6% (19)
68% (66)

23.7% (23)
21.6% (21)

6.7% (6)9.3% (9)

26.89% (26)

3.3% (3)6.2% (6)

4.9% (5) 9.6%(9) 5.8% (6)

6.8% (7) 6.4% (6) 16.3% (17)* 4.48% ( 7.2% (7)
27.2% (28) 25.5% (24) 26%8)  26% (27)

1.9% (2) 5.3%(5) 2.9% (3)

3.9% (4) 5.3%(5) 2.9%(3) %.0)

48.5% (50) 51.1% (48) 51% (53) %5@5)
26.2% (27) 30.9% (29) 28.8% (3.7 (24)
25.2% (26) 18.1% (17) 20.2% (213.3% (21)

5.2% (5)

52.6% (51)
27.8% (27)
19.6% (19)

19.3% (94)
79.3% (387)

11.9% (58)
28.1% (137)
60% (293)

21.5% (105)

27.5% (134)
7.2% (35)
8.4% (41)

26.4% (129)
3.9% (19)
5.1% (25)

50.6% (247)
28.1% (137)
21.3% (104)

Note.(COMP) = Comprehensive; (S) = Stem; (O) = Opti¢hsS) = Linguistic-Structural; (C) = Cultural;
FTE = Full-Time Equivalent; Critical Care includEmergency, Perioperative, and Anesthesia; Med-Surg
= Adult, Medical-Surgical, Oncology; Community indles Public Health, Home Care, and Palliative Care;
Family = Women'’s Health, Family Health, Obstetrigidwifery, Maternal-Child, Pediatrics.

*p<.05



Table S.3

Demographic Characteristics of Sample — Facultyi&tand Expertise
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Survey
% ()
Characteristic COMP S @] L-S C Tota
Faculty Status
StafffAdmin.  1.9% (2) 21% (2) 1% (1) 2.2% 1% (1) 1.6% (8)
Faculty 98.1% (101) 97.9% (92) 9@@4) 97.8% (88) 99% (96) 98.4% (481)
FT/PT Status
FT 94.9% (93) 94.3% (83) 99%Q)L 95% (76) 94.8% (92) 95.7% (444)
PT 5.1% (5) 57% (5) 1% (1) 5% 5.2% (5) 4.3% (20)
Tenure Status
Not Tenured 54.9% (50) 61.6% (45) 64.4% (67)%647) 54.5% (42) 59.5% (251)

Tenured/Track

Rank
Lecturer
Instructor
Assistant Prof.
Associate Prof.

45.1% (41) 38.4% (28) 35.6% (37) 399)  45.5% (35)

1.9% (2) 6.4%(6) 1.9% (2)5.6% (5)
21.4% (22) 19.1% (18) 16.3%)(1Z1.1% (19)
46.6% (48) 42.6% (40) 51.9% (547.8%6 (34)

18.4% (19) 24.5% (23) 21.299 (224.4% (22)

3.1% (3)
13.4% (13)
57.7% (56)

40.5% (171)

3.7% (18)
18.2% (89)
47.5% (232)

21.6 % (21) 21.9% (107)

Professor  10.7% (11) 7.4% (7) 7.7% (8 10% (9) 4.1% (4) 8% (39)
Other 1% (1) 0 1% (1) 1.1% (1) 0 %0.63)
CNE 20.4% (21) 13.8% (13) 19.2% (20) 22.2% (20) 22%) 19.9% (97)
Expertise — Teaching
Novice 1% (1) 11% (1) 5.8%(6) 1% (1) 1.1% (1) 2.1% (10)
Adv. Beginner 7.9% (8) 9.6% (9) 4.9% (5) 9% (8) 49.(8) 7.9% (38)
Competent 19.8% (20) 30.9% (29) 22.3% (23).2% (18) 22.1% (21) 23% (111)
Proficient 43.6% (44) 31.9% (30) 44.7%)(482.7% (38) 42.1% (40) 41.1% (198)
Expert 27.7% (28) 26.6% (25) 22.3%)(227% (24) 26.3% (25) 25.9% (125)
Expertise — Item Writing
Novice 7.9% (8) 8.5% (8) 9.7% (10) 6PB.(10) 6.7% (6) 8.6% (42)
Adv. Beginner 12.9% (13) 26.6% (25) 20.4% (21) 1@%) 16.9% (15) 18.2% (89)
Competent  34.7% (35) 36.2% (34) 35.9% (37).9% (30) 51.7% (46) 37.2% (182)
Proficient 42.6% (43) 24.5% (23) 30.1%)(334% (32) 19.1% (17) 29.9% (146)
Expert 2% (2) 4.3% (4) 3.9% (4) 748 5.6% (5) 4.5% (22)
Total 103 94 104 90 97 488
Note.(COMP) = Comprehensive; (S) = Stem; (O) = OptighsS) = Linguistic-Structural; (C) = Cultural;

FT = Full-Time; PT = Part Time; CNE= Certified NarEducator.
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APPENDIX T

DESCRIPTIVE STATISTICS
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Table T.1

Descriptive Statistics — Test Item B-1

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-1 ES1 6@owrl 65 ES1 83w 4 79

ES3 6 60 ES3 9 74
ES5 2 64 ES5 8 75

ES6 46 20 ES6 61 22

ES7 49 17 ES7 60 23

ES8 32 34 ES8 47 36

ES10 9 57 ESI10 16 67

ES2 55 11 ES2 63 20

ES4 1 65 ES4 0 83

ES9 10 56 ES9 6 77

EO11 6Gomp 3 63 LS22 6Bowm 9 57 C31 6fowm 1l 65
EO18 15 51 LS26 18 48 C32 0 66
EO19 9 57 LS27 10 56 C33 2 64
EO21 33 33 LS28 4 62 C34 7 59
EO12 1 65 LS29 6 60 C35 1 65
EO13 0 66 LS30 1 65 C36 3 63
EO14 0 66 LS23 7 59 C37 0 66
EO15 3 63 LS24 11 55 C38 4 62
EO16 5 61 LS25 1 65

EO17 0 66

EO20 9 57

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimengibbias in the stem; EO = guideline in the dinenof
bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each testitégn= total number of

times each guideline is selected as violated foh ¢ast item; T = total number times each guideline is
selected as not violated for each test item; (COMEpmprehensive; (S) = Stem.
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Table T.2

Descriptive Statistics — Test Items B-2, B-3

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-2 EO11 8% 13 72 C31 8z 3 84

EO18 6 79 C32 0 87
EO19 13 72 C33 0 87
EO21 25 60 C34 2 85
EO12 1 84 C35 0 87
EO13 2 83 C36 5 82
EO14 9 76 C37 38 49
EO15" 42 43 C38 58 29
EO16 9 76

EO17 3 82

EO20 33 52

ltem GL  Tegooy) Te Tn GL  Terooy) Te Tn GL  Teroor) Te T

B-3 ES1 7%mwewm72 7 EO11 83 36 47

ES3 38 41 EOI18 34 49
ESS 9 70 EOI19 20 63
ES6 54 25 EO21 45 38
ES7 62 17 EO12 1 82
ES8 5 74 EO13"® 59 24
ES10 11 68 EO14 8 75
ES2 19 60 EO15 19 64
ES4 0 79 EO1l6 5 78
ES9 0 79 EO17 1 82
EO20 3 80

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimengibbias in the stem; EO = guideline in the dimenof
bias in the options; C = guideline in the dimengéeultural bias; F = number of participants evaluating
each test item; d = total number of times each guideline is seleetediolated for each test item;

Ty = total number times each guideline is selectedoasiolated for each test item; (COMP) =
Comprehensive; (S) = Stem; (O) = Options; (C) =t@ual; * = indicates a guideline that contains know
bias for this test item.



Table T.3

Descriptive Statistics — Test Items B-5, B-10
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Item GL  Terooy Te Tn GL  Tpgooy Te Tn GL  Tprooy Te Tn
B5 ESL 8@rem7l 9
ES3 53 27
ES5 12 68
ES6 62 18
ES7 52 28
ES8 3 77
ES10 21 59
ES2 61 19
ES4N 75 5
ES9 4 76
Item GL  Terooy Te Tn GL  Tpgooy Te Tn GL  Tprooy Te Tn
B-10 EOl1l 83, 38 45 LS22 79s 30 49 C31 87y 1 86
EO18 14 69 LS26 39 40 C32 0 87
EO19 27 56 LS27 26 53 C33 8 79
EO21 30 53 LS28 9 70 c3agn 23 64
EO127 80 3 LS29 9 70 C35 0 87
EO13 1 82 LS30 4 75 C36 0 87
EO14 31 52 LS237 11 68 C37 0 87
EO15 1 82 LS24 18 61 C38 4 83
EO16 8 75 LS25 21 58
EO17 1 82
EO20 44 39

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test

item that is biased; ES = guideline in the dimemgibbias in the stem; EO = guideline in the dinien®f

bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each test;it€g= total number of

times each guideline is selected as violated foh ¢ast item; T = total number times each guideline is

selected as not violated for each test item; (COMEpmprehensive; (S) = Stem; (O) = Options;
(L-S) = Linguistic-Structural; (C) = Cultural; ~mdicates a guideline that contains known biagHas test

item.
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Table T.4

Descriptive Statistics — Test Item B-11

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-11 ES1 T7kowr 12 64 LS22 7gowr42 33 C31 7kowr)5 70

ES3 26 50 LS26 30 45 C32 0 75
ES5" 33 43 LS27 53 22 C33 4 71
ES6 44 32 LS28 6 69 C34 2 73
ES7 44 32 1S29 23 52 C35 0 75
ES8 7 69 LS30 4 71 C36 2 73
ES10 7 69 LS23 16 59 C37 0o 75
ES2 63 13 LS24 21 54 C38 2 73
ES4 64 12 LS25 1 74

ES9 16 60

EO11 7%owmpd5 30 EO11 8%, 40 42

EO18 16 59 EO18 20 62

EO19 23 52 EO19 16 66

EO21 55 20 EO21 50 32

EO12 2 73 EO12 2 80

EO13 11 64 EO13 13 69

EO14" 48 27 EO14" 47 35

EO15 10 65 EO15 10 72

EO16 10 65 EO16 7 75

EO17 4 71 EO17 0 82

EO20 9 66 EO20 4 78

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimengibbias in the stem; EO = guideline in the dinenof
bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each testitégn= total number of

times each guideline is selected as violated foh ¢ast item; T = total number times each guideline is
selected as not violated for each test item; (COMEpmprehensive; (O) = Options; * = indicates a
guideline that contains known bias for this tesirit
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Table T.5

Descriptive Statistics — Test Items B-12, B-14

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-12 C31 8% 1 86

C32 75 12
C33 20 67
C34 21 66
C35 10 77
C36 0 87
C37 47 40
C38 2 85

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-14 EO11" 8y 45 36

EO18 21 60
EO19 18 63
EO21 81 O

EO12 0 81
EO13 0 81
EO14 0 81
EO15 2 79
EO16 1 80
EO17 3 78
EO20 1 80

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test
item that is biased; EO = guideline in the dimengibbias in the options; C = guideline in the dirsien

of cultural bias; F = number of participants evaluating each test;it€g= total number of times each
guideline is selected as violated for each test;iffy = total number times each guideline is selectedoas
violated for each test item; (O) = Options; (C) elt@ral; » = indicates a guideline that containgkn bias
for this test item.
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Table T.6

Descriptive Statistics — Test Item B-13

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-13 ES1 6%owmr) 65 8  ES1 78w 65 13 EOILl 6@owmp) 60 12

ES3 40 33 ES3" 24 54 EO18 21 51

ES5 7 66 ES5 3 75 EO19 19 53

ES6 26 47 ES6 24 54 EO21 38 34

ES7 34 39 ES7 37 41 EO12 0o 72

ES8 1 72 ES8 2 76 EO13 0o 72

ES10 6 67 ES10 3 75 EO14 9 63

ES2 16 57 ES2 11 67 EO15 27 45

ES4 0 73 ES4 0 78 EO16 19 53

ES9 5 68 ES9 11 67 EO17 2 70
EO20 25 47

LS22 6%omp) 37 34 LS22 75 49 27

LS26 18 53 LS26 21 55

LS27 18 53 LS27 24 52

LS28 7 64 LS28 6 70

LS297 16 55 LS29" 15 61

LS30 5 66 LS30 8 68

LS237 13 58 LS23" 12 64

LS24 6 65 LS23° 9 67

LS25 8 63 LS25 9 67

C31 6%owm3 66 C31 8% 3 83

C32 0 69 C32 0 86

C33 3 66 C33 2 84

C34 3 66 C34 3 83

C35 1 68 C35 1 85

C36 6 63 C36 8 78

C37 40 29 C37 59 27

C38 7 62 C38 3 83

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimemgibbias in the stem; EO = guideline in the dinien®f
bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each test;it€g= total number of

times each guideline is selected as violated foh éast item; , = total number times each guideline is
selected as not violated for each test item; (COMEpmprehensive; (S) = Stem; (O) = Options;

(L-S) = Linguistic-Structural; (C) = Cultural; ~indicates a guideline that contains known biagHgs test
item.
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Table T.7

Descriptive Statistics — Test Items B-15, B-160B-2

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-15 C31" 8g, 23 63

C32 0 86
C33 8 78
C34 7 79
C35 0O 86
C36 17 69
C37 17 69
C38 1 85

ltem GL  Tprooy Te Tn GL  Tprooy Te Tn GL  Tpagoony Te  Tn

B-16 C31" 8 75 11

C32 74 12
C33 81 5

C34 44 42
C35 12 74
C36 44 42
C37 19 67
C38 11 75

ltem GL  Tpgoon Te Tn GL  Terooy) Te Tn GL  Teroor) Te T

B-20 LS22 7% 18 57

LS26" 21 54
LS27 15 60
LS28 7 68
LS29 7 68
LS30 6 69
LS23 8 67
LS24 8 67
LS25 8 67

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test
item that is biased; LS = guideline in the dimensif linguistic-structural bias; C = guideline met
dimension of cultural bias;s= number of participants evaluating each testitégn= total number of

times each guideline is selected as violated foh éast item; , = total number times each guideline is
selected as not violated for each test item; (E-8)nguistic-Structural; (C) = Cultural; » = inditzs a
guideline that contains known bias for this tesirit
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Descriptive Statistics — Test Item B-18
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Item GL  Terooy Te Tn GL  Tpgooy Te Tn GL  Tprooy Te Tn
B-18 ESL 6fowml 65 ESL 78 2 76 EOLL 6@Gowr 13 53
ES3 30 36 ES3 28 50 EO18 26 40
ES5A 18 48 ES5” 24 54 EO19 25 41
ES6 10 56 ES6 11 67 EO21 36 30
ES7 16 50 ES7 16 62 EO127 58 8
ES8 8 58 ES8 1 77 EO13 1 65
ES10 6 60 ES10 3 75 EO14" 37 29
ES2 57 9 ES2 61 17 EO15 3 63
ES4 17 49 ES4 8 70 EO16 18 48
ES9 6 60 ES9 9 69 EO17 3 63
EO20 10 56

ltem GL  Tprooy)y Te Tn GL  Tpooyy Te Tn GL  Tpaoony Te  Tn
LS22" 6Geomm 45 21  LS227 7gsy 46 26 C31  6@owrd 62
LS26 35 31 LS26 39 33 C32 0 66
LS27 48 18 LS27 49 23 C33 4 62
LS28 9 57 LS28 11 61 C34 4 62
LS29 19 47 LS29 18 54 C35 5 61
LS30 5 61 LS30 8 64 C36 0 66
LS23 22 44 LS23 16 56 C37 1 65
LS24 6 60 LS24 10 62 C38 4 62
LS25 8 58 LS25 22 50

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimengibbias in the stem; EO = guideline in the dinenof
bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each testitégn= total number of
times each guideline is selected as violated foh éast item; = total number times each guideline is
selected as not violated for each test item; (COMEBpmprehensive; (S) = Stem; (L-S) = Linguistic-
Structural; = indicates a guideline that containswn bias for this test item.
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Table T.9

Descriptive Statistics — Test Items B-21, B-223B-2

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-21 LS22 735 13 60

LS26 13 60
LS27 23 50
LS28 4 69
LS29 4 69
LS30 1 72
LS23 10 63
LS24 11 62
LS25n 55 18

B-22 LS22 735 15 58
LS26 26 47
LS27 29 44
LS28 12 61
LS29 30 43
LS30 13 60
LS23 23 50
LS24n 53 20
LS25 11 62

B-23 LS22 735 14 59
LS26 29 44
LS27 54 19
LS28 36 37
LS29 29 44
LS30" 17 56
LS23 9 64
LS24 21 52
LS25 5 68

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; LS = guideline in the dimensif linguistic-structural bias;I= number of

participants evaluating each test iterg;3total number of times each guideline is seleetzgiolated for
each test item; J= total number times each guideline is selecteabasiolated for each test item;

(L-S) = Linguistic-Structural; ~ = indicates a galthe that contains known bias for this test item.
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Table T.10

Descriptive Statistics — Test Items B-25, B-278B-2

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-25 LS22 725 25 47

LS26 23 49
LS277 44 28
LS28 12 60
LS29 30 42
LS30 10 62
LS23 6 66
LS24 6 66
LS25 14 58
B-27 ESIM 7&rem) 67 11
ES3 36 42
ES5 8 70
ES6 29 49
ES7 37 41
ES8 7 71
ES10 8 70
ES2 9 69
ES4 177
ES9 21 57
B28 C31 8g 0 86
C32 0 86
C33 0 86
C34 1 85
C35 0 86
C36 2 84
C37 2 84
C38n 52 34

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimemgibbias in the stem; LS = guideline in the dimenof
linguistic-structural bias; C = guideline in therdinsion of cultural bias;s= number of participants
evaluating each test itemgF total number of times each guideline is seleetediolated for each test
item; Ty = total number times each guideline is selectedbasiolated for each test item; (S) = Stem;
(L-S) = Linguistic-Structural; (C) = Cultural; ~indicates a guideline that contains known biagHgs test
item.
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Table T.11

Descriptive Statistics — Test Items B-29, B-30

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-29 EO11 7§, 9 70
EO18 8 71
EO197 34 45
EO217 5 74
EO12 0 79
EO13 1 78
EO14 2 77
EO15 4 75
EO16 4 75
EO17 0 79
EO20 20 59

ltem GL  Tegoon Te Tn GL  Terooy) Te Tn GL  Terroor) Te T

B-30 ES1 7@&em 69 9

ES3 34 44
ESS5 18 60
ES6 24 54
ES7 29 49
ES8 5 73
ES10" 12 66
ES2 46 32
ES4” 74 4

ES9 10 68

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimemgibbias in the stem; EO = guideline in the dinien®f
bias in the options; 7= number of participants evaluating each test;ifE€gr total number of times each
guideline is selected as violated for each test;iffy = total number times each guideline is selectedoas
violated for each test item; (S) = Stem; (O) = Opsi; = indicates a guideline that contains knteas

for this test item.
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Table T.12

Descriptive Statistics — Test Items B-31, B-323B-3

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-31 EO11 7§, 38 40 C31 8 5 81

EO18 25 53 C32" 83 3
EO19 29 49 C33 11 75
EO21 15 63 C34 5 81
EO12 1 77 C35° 41 45
EO13 2 76 C36 12 74
EO14 8 70 C37 4 82
EO15 7 71 C38 4 82
EO16" 36 42
EO17 5 73
EO20" 67 11
B-32 LS22 725 18 54
LS26 9 63
LS27 4 68
LS28 2 70
LS29 5 67
LS30 2 70
LS23 5 67
LS24 18 54
LS25 2 70
B-33 LS22 72s 22 50
LS26 20 52
LS27 34 38
LS287 65 7
LS29 18 54
LS30 2 70
LS23 20 52
LS24 3 69
LS25 1 71

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; EO = guideline in the dimensibbias in the options; LS = guideline in the dimsion

of linguistic-structural bias; C = guideline in tHamension of cultural bias;sT= number of participants
evaluating each test itemgF total number of times each guideline is seleetediolated for each test
item; Ty = total number times each guideline is selectedbasiolated for each test item; (O) = Options;
(L-S) = Linguistic-Structural; (C) = Cultural; ~indicates a guideline that contains known biagHgs test
item.
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Table T.13

Descriptive Statistics — Test Items B-34, B-36

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-34 EO11 7@, 27 51

EO18 23 55
EO19 22 56
EO21 9 69
EO12 3 75
EO13 9 69
EO14 2 76
EO15 5 73
EO16 10 68
EO17/" 50 28
EO20 20 58

ltem GL  Tegoon Te Tn GL  Terooy) Te Tn GL  Terroor) Te T

B-36 ES1 7&mew 3 75 [EO11 8Q) 37 43

ES3 3 75 EO18 18 62
ESS 8 70 EO19 15 65
ES6" 18 60 EO21* 10 70
EST? 29 49 EO12 0 80
ES8 0 78 EO13 0 80
ES10 1 77 EO14 20 60
ES2 4 74 EO15 1 79
ES4 0 78 EO16 7 73
ES9 15 63 EO17 3 77
EO20 3 77

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimengibbias in the stem; EO = guideline in the dimenof
bias in the options; 7= number of participants evaluating each test;if€g total number of times each
guideline is selected as violated for each test;iff, = total number times each guideline is selecteaboas
violated for each test item; (S) = Stem; (O) = Ops; » = indicates a guideline that contains kniers

for this test item.
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Table T.14

Descriptive Statistics — Test Item B-35

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

B-35 ES1 6&owp57 9  ES1  7&mewm 67 11

ES3 31 35 ES3 43 35
ES5 28 38 ES5 29 49
ES6 51 15 ES6 64 14
ES7 54 12 ES7 71 7
ES8 20 46 ES8 35 43
ES10 44 22 ESI0 66 12
ES2 4 62 ES2 4 74
ES4 1 65 ES4 2 76
ES9 50 16 ES9 64 14
EO11 6%omp) 24 41 LS22 6Bowpy2 63

EO18 35 30 LS26 10 55
EO19 18 47 LS27 6 59
EO21 49 16  LS28 5 60
EO12 1 64 LS29 4 61
EO13 38 27 LS30 3 62
EO14 27 38 LS23 13 52
EO15 17 48 LS24 16 49
EO16 2 63 LS25 8 57
EO17 0 65

EO20 14 51

C31 6%owr 28 37 C31 8g) 33 53

C32 1 64 C32 0 86
C33 3 62 C33 3 83
C34 3 62 C34 7 79
C35 22 43 C35 33 53
C36 47 18 C36 61 25
C37 31 34 C37 39 47
C38 2 63 C38 2 84

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; B = designates test
item that is biased; ES = guideline in the dimemgibbias in the stem; EO = guideline in the dinien®f
bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each test;it€g= total number of

times each guideline is selected as violated foh éast item; [ = total number times each guideline is
selected as not violated for each test item; (COMEpmprehensive; (S) = Stem; (C) = Cultural;

A = indicates a guideline that contains known lhdaghis test item.
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Table T.15

Descriptive Statistics — Test Item F-10

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

F-10 ES1 6@Gowrm 0 66 ES1 78mewm 1 77

ES3 9 57 ES3 10 68
ES5 2 64 ES5 177
ES6 1 65 ES6 177
ES7 5 61 ES7 7 71
ES8 1 65 ES8 0o 78
ES10 1 65 ESI0 177
ES2 7 59 ES2 13 65
ES4 0 66 ES4 177
ES9 0 66 ES9 4 74
EO11 6Gomm O 66 EO11 78 9 69
EO18 3 63 EOI18 12 66
EO19 11 55 EO19 13 65
EO21 10 56 EO21 11 67
EO12 1 65 EO12 0o 78
EO13 0 66 EO13 4 74
EO14 0 66 EO14 22 56
EO15 23 43 EOI15 39 39
EO16 0 66 EOI16 23 55
EO17 0 66 EO17 8 70
EO20 17 49 EO020 29 49
LS22 66comp) 30 36  C31  6Bowpy O 66
LS26 14 52 C32 0 66
LS27 20 46 C33 0 66
LS28 7 59 C34 0 66
LS29 4 62 C35 0 66
LS30 1 65 C36 0 66
LS23 11 55 C37 0 66
LS24 0 66 C38 4 62
LS25 0 66

Note.GL = FITr guideline — guidelines are listed in threler they appear on the FITr; F = designates test
item that is fair; ES = guideline in the dimensafrbias in the stem; EO = guideline in the dimengé

bias in the options; LS = guideline in the dimensid linguistic-structural bias; C = guideline tmet
dimension of cultural bias;s= number of participants evaluating each test itégn= total number of

times each guideline is selected as violated foh ¢ast item; T = total number times each guideline is
selected as not violated for each test item; (COMEpmprehensive; (S) = Stem; (O) = Options;

" = indicates a guideline that contains known Iéaghis test item.
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Table T.16

Descriptive Statistics — Test Item F-8

Item GL  Tpooy Te Tn GL  Tprooy Te Tn GL  Tpaoony Te  Tn

F-8 EO11 7% 9 69 C31 8 O 86

EO18 12 66 C32 0 86
EO19 13 65 C33 1 85
EO21 11 67 C34 12 74
EO12 0 78 C35 0O 86
EO13 4 74 C36 0 86
EO14 22 56 C37 0O 86
EO15 39 39 C38 0 86
EO16 23 55

EO17 8 70

EO20 29 49

Note.GL = FITr guideline — guidelines are listed in theler they appear on the FITr; F = designates test
item that is fair; EO = guideline in the dimensifrbias in the options; C = guideline in the dimensof
cultural bias; F = number of participants evaluating each test;ifE€gr total number of times each
guideline is selected as violated for each test;iffy = total number times each guideline is selectedoas
violated for each test item; (O) = Options; (C) elt@ral; » = indicates a guideline that containgkn bias
for this test item.
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Table T.17

Descriptive Statistics by Dimension for the Itemgtee Comprehensive Survey

Test Item (Survey) A Tk@iF BsteMm Boptions  BLs Bc
B-1(COMP) 66 . 211 78 67 18
B-11 (COMP) 75 7 316 233 196 15
B-13 (COMP) 69 11 200 220 128 63
B-18 (COMP) 66 11 169 230 197 22
B-35 (COMP) 65 12 340 225 67 137
F-10 (COMP) 66 0 26 65 87 4

Note.(COMP) = Comprehensive; E number of participants evaluating each test;it€g = total score
assigned to each test item known to be biasediynfar = total score assigned to each test item known to
be fair (unbiased); -- = item not designated asamthrough review of literature; Bey = total number of
guidelines selected for bias in the stem for eashitem; Bprions= total number of guidelines selected for
bias in the options for each test item;B= total number of guidelines selected for lingeistructural bias

for each test item; 8= total number of guidelines selected for cultinalk for each test item.

Table T.18

Descriptive Statistics by Dimension for the Itemglee Stem Survey

Test Item (Survey) A Tk@iF BsteMm Boptions  BLs Bc
B-1 (S) 83 - 274
B-3 (S) 79 2 270
B-5 (S) 80 5 414
B-13 (S) 78 2 180
B-18 (S) 78 2 163
B-27 (S) 78 2 223
B-30 (S) 78 4 321
B-35 (S) 78 6 445
B-36 (S) 78 4 81
F-10 (S) 78 0 39

Note.(S) = Stem; § = number of participants evaluating each test;if€gg = total score assigned to each
test item known to be biased (unfair):F total score assigned to each test item knovettair
(unbiased); -- = item not designated as known thinaeview of literature; Brem = total number of
guidelines selected for bias in the stem for eashitem; Bprions= total number of guidelines selected for
bias in the options for each test item;B= total number of guidelines selected for lingeistructural bias
for each test item; 8= total number of guidelines selected for cultinals for each test item.
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Table T.19

Descriptive Statistics by Dimension for the Itemglee Options Survey

Test Item (Survey) TkeF Bstem Boptions  Bus Bc
B-2 (O) 85 2 156
B-3 (0) 83 3 231
B-10 (O) 83 2 275
B-11 (O) 82 1 209
B-14 (O) 81 1 172
B-29 (O) 79 3 87
B-31 (O) 78 3 233
B-34 (O) 78 2 180
B-36 (O) 80 1 114
F-8 (O) 78 0 170
F-10 (O) 78 0 170

Note.(O) = Options; F = number of participants evaluating each test;it€gg = total score assigned to
each test item known to be biased (unfaig) ¥ total score assigned to each test item knoviettair
(unbiased); Brgm = total number of guidelines selected for biathm stem for each test item;

Bortions = total number of guidelines selected for biathm options for each test item;_B= total number
of guidelines selected for linguistic-structuraadifor each test item;B= total number of guidelines
selected for cultural bias for each test item.
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Table T.20

Descriptive Statistics by Dimension for the Itemglee Linguistic-Structural Survey

Test Item (Survey) A Tk@iF BsteMm Boptions  BLs Bc
B-10 (L-S) 79 2 167
B-13 (L-S) 76 4 153
B-18 (L-S) 72 4 219
B-20 (L-S) 75 1 98
B-21 (L-S) 73 1 134
B-22 (L-S) 73 2 212
B-23 (L-S) 73 1 214
B-25 (L-S) 72 1 170
B-33 (L-S) 72 1 185
B-32 (L-S) 72 0 65

Note.(L-S) = Linguistic-Structural; #= number of participants evaluating each test;if€g = total score
assigned to each test item known to be biasediynfar = total score assigned to each test item known to
be fair (unbiased); &ew = total number of guidelines selected for biathastem for each test item;
Bortions = total number of guidelines selected for biathim options for each test item;_B= total number

of guidelines selected for linguistic-structuraadifor each test item;B= total number of guidelines
selected for cultural bias for each test item.
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Table T.21

Descriptive Statistics by Dimension for the Itemgtge Cultural Survey

Test Item (Survey) A Tk@iF BsteMm Boptions  BLs Bc
B-2 (C) 87 2 106
B-10 (C) 87 1 36
B-12 (C) 87 2 176
B-13 (C) 86 2 79
B-15 (C) 86 1 73
B-16 (C) 86 4 360
B-28 (C) 86 1 57
B-31 (C) 86 2 165
B-35 (C) 86 1 178
F-8 (C) 86 0 13

Note.(C) = Cultural; & = number of participants evaluating each test;if€gg = total score assigned to
each test item known to be biased (unfaig) ¥ total score assigned to each test item knoviettair
(unbiased); Brgm = total number of guidelines selected for biathm stem for each test item;

Bortions = total number of guidelines selected for biathm options for each test item;_B= total number
of guidelines selected for linguistic-structuraadifor each test item;B= total number of guidelines
selected for cultural bias for each test item.
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APPENDIX U

COMPARISONS OF MEANS FOR GUIDELINE
AND DIMENSION



252

Table U.1
Known Groups Comparison: Difference of Means ofd8lime Scores — Evaluate the
Stem (ES)
FITr Biased Fair
Guideline Item &s(Mean) Item TBr(Mean)
ES-1 B-27 67 (.86) F-10 1 (.007) +
ES-3 B-11 29 (.35) F-10 19 (.13) +
B-13 64 (.42) F-10 19 (.13) +
B-27 36 (.46) F-10 19 (.13) +
ES-4 B-5 75 (.94) F-10 1 (.007) +
B-11 68 (.84) F-10 1 (.007) +
B-30 74 (.95) F-10 1 (.007) +
ES-5 B-11 37 (.45) F-10 3 (.02) +
B-18 42 (.95) F-10 3(.02) +
ES-6 B-36 18 (.23) F-10 2 (.014) +
ES-7 B-36 29 (.37) F-10 12 (.08) +
ES-10 B-30 12 (.15) F-10 1(.014) +

+p<.05



Table U.2
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Known Groups Comparison: Difference of Means ofd8lime Score — Evaluate the

Options (EO)

FITr Biased Fair
Guideline Item &s(Mean) Item TBr(Mean)
EO11 B-14 45 (.56) F-8 9 (.114) +
B-14 45 (.56) F-10 0 (0) +
EO12 B-18 59 (.88) F-8 0 (0) +
B-10 80 (.96) F-10 1(.15) +
EO13 B-3 59 (.71) F-8 4 (.05) +
B-3 59 (.71) F-10 0 (0) +
EO14 B-11 88 (.58) F-8 22 (.28) +
B-18 37 (.55) F-10 0 (0) +
EO15 B-2 42 (.49) F-8 39 (.5)
B-2 42 (.49) F-10 23 (.34) +
EO16 B-31 36 (.46) F-8 23 (.295) +
B-31 36 (.46) F-10 0 (0) +
EO17 B-34 50 (.64) F-8 8 (.1) +
B-34 50 (.64) F-10 0 (0) +
EO19 B-29 34 (.43) F-8 13 (.165) +
B-29 34 (.43) F-10 11 (.164) +
EO20 B-13 25 (.34) F-10 17 (.25) +
B-31 67 (.86) F-8 29 (.37) +
EO21 B-36 10 (.125) F-8 11 (.14)
B-36 10 (.125) F-10 10 (.15)

+p<.05
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Table U.3

Known Groups Comparison: Difference of Means ofd8lime Score — Linguistic-
Structural Bias (LS)

FITr Biased Fair
Guideline Item &s(Mean) Item TBr(Mean) p

LS22 B-18 92 (.66) F-10 30 (.45) +
LS23 B-10 11 (.14) F-10 11 (.16)

B-18 22 (.33) F-10 11 (.16) +
LS24 B-22 53 (.73) F-10 0 (0) +
LS25 B-21 55 (.75) F-10 0 (0) +
LS26 B-20 21 (.28) F-10 14 (.209) p=.16
LS27 B-25 44 (.61) F-10 20 (.299) +
LS28 B-33 65 (.9) F-10 7 (1) +

+p<.05
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Table U.4

Known Groups Comparison: Difference of Means ofd8lime Score — Cultural Bias (C)

FITr Biased Fair
Guideline ltem Te (Mean) ltem Er(Mean) P
c31 B-15 23 (.27) F-8 0 (0) +
B-16 75 (.87) F-10 0 (0) +
c32 B-31 83 (.97) F-8 0 (0) +
B-31 83 (.97) F-10 0 (0) +
C33 B-16 81 (.94) F-8 1(.01) +
B-16 81 (.94) F-10 0 (0) +
C35 B-31 41 (.48) F-8 0 (0) +
B-31 41 (.48) F-10 0 (0) +
C38 B-28 52 (.6) F-8 0 (0) 4
B-28 52 (.6) F-10 4 (.06) +

+p<.05
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Known Groups Comparison: Difference of Means of &ision Scores
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Biased Fair
Dimension ltem ST Bu-s (v ltem ST Bm-r () p
Stem B-5 41.4 (.52) F-10 6.5 (.04) +
B-11 60.9 (.37) F-10 6.5 (.04) +
B-13 38.4 (.25) F-10 6.5 (.04) +
B-18 33.6 (.23) F-10 6.5 (.04) +
B-27 22.3 (.29) F-10 6.5 (.04) +
B-30 32.1(.41) F-10 6.5 (.04) +
B-36 8.1 (.10) F-10 6.5 (.04) +
Options B-2 21.5 (.25) F-10 5.9 (.09) +
B-3 25.5 (.31) F-8 21.5 (.27) +
B-10 31.3(.38) F-8 21.5 (.27) +
B-11 46.8 (.29) F-8 21.5 (.27) +
B-13 20.3 (.28) F-8 21.5 (.27) +
B-14 21.1 (.26) F-10 5.9 (.09) +
B-18 21.2 (.32) F-8 21.5 (.27) +
B-29 14.4 (.18) F-8 21.5 (.27) +
B-31 26 (.33) F-8 21.5 (.27) +
B-34 21.4 (.2739) F-8 21.5 (.2727) +
B-36 16 (.2) F-10 5.9 (.09) +
Linguistic-  B-11 23.1 (.29) F-10 9.7 (.14) +
Structural B-18 46.6 (.33) F-10 5.9 (.14) +
B-20 10.9 (.145) F-10 5.9 (.144) p=.488
B-21 14.9 (.20) F-10 5.9 (.14) +
B-22 23.6 (.32) F-10 5.9 (.14) +
B-25 18.9 (.26) F-10 5.9 (.14) +
B-33 20.6 (.285) F-10 5.9 (.14) +
Cultural B-15 9.1 (.106) F-10 0.5 (.007) +
B-16 45 (.52) F-8 1.6 (.019) +
B-28 7.1 (.083) F-8 1.6 (.019) +
B-31 20.6 (.24) F-8 1.6 (.019) +

+p<.05
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APPENDIX V

RESULTS OF TESTS OF INDEPENDENCE
OF SCORES



Table V.1

Independence of Cultural Bias and Demographic aga
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Test Item

Variable

B-12 B-13 B-15 B-16 B-28

Gender
Age
Ethnicity
Race
Region
Highest
Degree
Year
Clinical
FTE
Academic
Specialty
Faculty
FT/PT
Status
Tenure
Rank
CNE

Teaching
Expertise

Item Writing

.038

Note: B = designates test item that is biased; F = dasggrtest item that is fair; FTE = years of fubhi
equivalent experience; FT/PT = full-time/part-tin@\E = Certified Nurse Educator;
-- indicatesp > .05,Cl = 95; measures of independence are liste@ for05,Cl 95;N = 103



Table V.2

Independence of Linguistic-Structural Bias and Dgraphic Variables
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Test Item

Variable

B-10 B-13 B-18

B-20 B-21 B-22 B-23 [B-2B-32

Gender
Age
Ethnicity
Race
Region
Highest
Degree
Year
Clinical
FTE
Academic
Specialty
Faculty
FT/PT
Status
Tenure
Rank
CNE

Teaching
Expertise

Item Writing

.027

.006

.013

.022

.009

.003

.009

Note: B = designates test item that is biased; F = desép test item that is fair; FTE = years of futlé

equivalent experience; FT/PT = full-time/part-tin@\E = Certified Nurse Educator;

-- indicatesp > .05,Cl = 95; measures of independence are listeg for05,Cl 95;N = 103



Table V.3

Independence of Bias in the Options and Demograyar@bles
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Test Item

Variable

B-11 B-14 B-29 B-31

B-34-36

Gender
Age
Ethnicity
Race
Region
Highest
Degree
Year
Clinical
FTE
Academic
Specialty
Faculty
FT/PT
Status
Tenure
Rank
CNE
Teaching

Expertise
Item Writing

Note: B = designates test item that is biased; F = desép test item that is fair; FTE = years of futlé

equivalent experience; FT/PT = full-time/part-tin@\E = Certified Nurse Educator.

-- indicatesp > .05,Cl = 95; measures of independence are listeg for05,Cl 95;N = 106
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Table V.4

Independence of Bias in the Stem and DemographiaiMes

Test Iltem

Variable B-3 B-5 B-11 B-13 B-18 B-27 B-30 B-38-36 F-10

Gender - -- -- - - - - - - -
Age -- -- - - -- -- - - - -
Ethnicity 048 - - - .008 - - - - -
Race -- .048 -- -- -- -- .037 .023 -- --
Region -- -- -- -- -- -- -- -- - -
Highest -- -- -- -- -- -- -- - - -
Degree

Year -- -- -- - - - - - - -
Clinical -- -- -- -- -- - -- - - .029
FTE

Academic .033 -- -- .028 -- -- - .
Specialty -- -- -- -- S -- -- - -
Faculty -- -- - - -- -- - ~- ~- --
FT/PT -- -- -- - -- -- -- - ~- -
Status

Tenure -- -- -- - -- - - - - -
Rank -- - - - - - - - - -
Teaching -- -- -- -- -- -- -- - - -

Expertise
Item Writing - .048 -- .001 -- - .012 -- -- --

Note: B = designates test item that is biased; F = des#s test item that is fairsF Total score assigned
to a test item; S = Bias in the stem; O = Biahmaptions; L-S = Linguistic-structural bias; C zltoral
bias; FTE = years of full-time equivalent experieneT/PT = full-time/part-time; CNE = Certified Nag
Educator.

-- indicatesp > .05,Cl = 95; measures of independence are listeg for05,Cl 95;N = 103
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Table V.5

Independence of Comprehensive Iltems and Demogr&jahiables — B1, B-11

Test Iltem
B-1 B-11
Dimension of Bias

Variable & S o L-S C E S 0] L-S C

Gender -- -- -- -- -- - - 029  -- -
Age - -- -- -- -~ .049.007  -- -
Ethnicity -- -- -- -- -- - - - -
Race -- -- -- - -- - - -
Region -- -- -- -- -- - - -

Highest -- - - - - - - - -
Degree
Year -- -- -- -- - - - - - -

Clinical -- - - - -- - - - - -
FTE
Academic - -- - - - - 019 -- - -

Specialty -- -- -- -- -- -- - - - -
Faculty - - - - - - -- -- - -

FT/PT -- -- -- -- - - -- -- -- --
Status
Tenure - -- -- - - - - - - —

Rank - -- -- - - - - - - .
CNE -- -- - - - - - — — -

Teaching -- -- -- -- -- -- -- -- - -
Expertise
Item Writing - -- -- - 036 - - - - - -

Note: B = designates test item that is biased; F = desis test item that is fairsF Total score assigned
to a test item; S = Bias in the stem; O = Biahmaptions; L-S = Linguistic-structural bias; C zltoral
bias; FTE = years of full-time equivalent experieneT/PT = full-time/part-time; CNE = Certified Nag

Educator.
-- indicatesp > .05,Cl = 95; measures of independence are listeg for05,Cl 95;N = 103
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Table V.6

Independence of Comprehensive Items and Demogr&jahiables — B-13, B-18

Test Iltem
B-13 B-18
Dimension of Bias

Variable & S o L-S C E S 0] L-S C

Gender - - -- - -- -- - - - -
Age - -- - -- - -- - -- - .004
Ethnicity -- -- -- -- -- S — -- - -
Race -- -- -- -- -- -- -- -- - -
Region -- - -- - -- - - - - -

Highest - - - - - - - - - -
Degree
Year -- -- -- -- - - - - - -

Clinical -- -- -- - - - - - - -
FTE
Academic -- - -- -- -- - - - - -

Specialty -- -- -- -- -- -- - - - -
Faculty -- - - - - - -- -- - -

FT/PT -- -- -- -- - - -- -- -- --
Status
Tenure - -- -- - - - - - - —

Rank - -- -- - - - - - - -
CNE - - - - - - - 012 - 30

Teaching -- -- -- -- -- -- -- -- - -
Expertise
Item Writing - -- -- -- -- - - - -

Note: B = designates test item that is biased; F = des#s test item that is fairsF Total score assigned
to a test item; S = Bias in the stem; O = Biahmaptions; L-S = Linguistic-structural bias; C zltoral
bias; FTE = years of full-time equivalent experieneT/PT = full-time/part-time; CNE = Certified Nag
Educator.

-- indicatesp > .05,Cl = 95; measures of independence are listeg for05,Cl 95;N = 103



Table V.7

Independence of Comprehensive Items and Demogr&jahiables — B-35, F-10
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Variable

Test Iltem

B-35

F-10

Dimension of Bias

L-S

C

T S O

Gender
Age
Ethnicity
Race
Region

Highest
Degree
Year

Clinical
FTE
Academic

Specialty
Faculty

FT/PT
Status
Tenure

Rank
CNE

Teaching
Expertise

Item Writing

Note: B = designates test item that is biased; F = des#s test item that is fairsF Total score assigned
to a test item; S = Bias in the stem; O = Biahmaptions; L-S = Linguistic-structural bias; C zltoral
bias; FTE = years of full-time equivalent experieneT/PT = full-time/part-time; CNE = Certified Nag

Educator.

-- indicatesp > .05,Cl = 95; measures of independence are listeg for05,Cl 95;N = 103
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APPENDIX W

AGREEMENT INDICES
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Table W.1

Agreement Indices — Guideline Level — Bias in tleenSES)

Perfect Excellent  Very Good Good Fair oo
(.9-1) (.8-.89) (.7-.79) (.6-.69) (.5-.59) B
B3-ES4 B35-ES2  B13-ES9 B1-ES2 B30-ES6 B18-ES3
B3-ES9 B13-ES10 B1-ES9 B35-ES9 B3-ES6 B30-ES2
B13-ES4 B18-ES8 B5-ES1 B11-ES9 B13-ES6 B11-ES6
B36-ES8 B18-ES10 B3-ES5 B3-ES7 B5-ES3 B11-ES7

B36-ES4 B5-ES4 B27-ES2 B18-ES7 B11-ES3 B13-ES3
B1-ES4 B3-ES8 B30-ES1 B5-ES6 B5-ES7 B11-ES5
F10-ES1 B30-ES8 B30-ES9 B30-ES5 B27-ES6 B30-ES3
F10-ES8 B13-ES5 B35-ES7 B36-ES6 B30-ES7 B27-ES3
F10-ES4 B1-ES5 F10-ES3 B35-ES10 B36-ES7 B1-ES8

B27-ES4 F10-ES7 B35-ES1 B5-ES2 B35-ES8 B13-ES7

B36-ES10 B3-ES1 F10-ES2 B3-ES2 B35-ES5 B27-ES7
F10-ES6 B27-ES8 B13-ES1 B5-ES10 B3-ES3
F10-ES10 B11-ES8 B3-ES10 B1-ES7 B35-ES3
B13-ES8 B11-ES10 B27-ES1 B27-ES9

B18-ES1 B1-ES3 B18-ES6 B1-ES6

F10-ES5 B18-ES9 B5-ES5 B18-ES5

B35-ES4 B36-ES5 B30-ES10

F10-ES9 B27-ES10 B11-ES1

B1-ES1 B27-ES5 B1l1-ES4

B5-ES8 B1-ES10
B36-ES1 B11-ES2
B36-ES3 B18-ES4
B5-ES9 B13-ES2
B30-ES4 B18-ES2
B36-ES2 B36-ES9
B35-ES6
Total 44 26 16 11 13 0

Note.ltems are listed in descending order in each colbynMC test item and guideline. B = Biased
item; F = Fair item.



Table W.2

Agreement Indices — Guideline Level — Bias in tp&dds (EO)
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Perfect Excellent  Very Good Good Fair oo

(.9-1) (.8-.89) (.7-.79) (.6-.69) (.5-.59) B
B1-EO13 B14-EO15 B2-EO14 B35-E020 B31-EO18 B3-EOERB-EO15
B1-EO14 B11-EO12 B2-EO16 B14-EO19 B10-EO19 B35-EABEO21
B1-EO17 B1l1-EO17 B11-EO16 B36-E018 B11-EO21 B35-EO01
B13-EO12 B29-EO14 B29-EOl11 B1-EO18 B34-EO11 B29-201
B13-EO13 B31-EO13 B34-EO21 B11-EO18 B13-EO20 B3-EO1
B14-EO21 B34-EO14 B34-EO13 B3-EO15 F10-EO15 B184£01
B14-EO12 B13-EOl17 F8-EO11 B3-EO19 B34-EO17 B14-EO11
B14-EO13 B35-EO16 B18-EO12 B11-EO19 B10-EO21 B11tEO
B14-EO14 B2-EO17 B36-EO21 B35-E021 B35-EO11 B18-EO2
B29-EO12 B3-EO20 B13-EO14 B36-EO014 B31-EO19 B3-EO021
B29-EO17 B10-EO12 B11-EO15 B29-E0O20 F8-EO20 B10-EO1
B35-EO17 B14-EO17 B34-EO16 B34-EO020 B10-EO14 B31&O
B36-EO12 B36-EO17 B1l-EO19 F10-EOQ20 B13-EO15 B36-EO1
B36-EO13 B36-EO20 B1-EO20 B14-EO18 B18-EO19 B35-801
F8-EO12 B34-EO12 B31-EO20 B35-EO015 B2-EO20 B10-EO20
F10-EO11 B1-EO11 F8-EO21 B13-EO19 B11-EO14 B13-EO21
F10-EO13 B1l-EO15 B11-EO13 B13-EO16 B18-EO18 B31-EO1
F10-EO14 B18-EO15 B18-EO20 B18-EO16 B2-EO15
F10-EO16 B18-EO17 F10-EO21 B35-E019
F10-EO17 F10-EO18 B2-EO11 B34-EO19
B2-EO12 B29-EO15 B2-EO19 F8-EO14
B3-EO12 B29-EO16 F8-EO18 B3-EO13
B3-EO17 F8-EO013 F8-EO019 B13-EO18
B10-EO13 B3-EO16 B13-EO11 B2-EO21
B10-EO15 B29-EO21 F10-EO19 B34-E018
B10-EO17 B31-EO17 B10-EO18 F8-EOQ16
B14-EO16 B34-EO15 B36-EO19
B14-EO20 B2-EO18 B31-EO21
B36-EO15 B1-EO16 B18-EO11
B29-EO13 B11-EO20
B31-EO12 B36-EO16
B1-EOl12 B31-EO015
B18-EO13 B3-EO14
F10-EO12 B10-EO16
B35-EO012 B29-EO18
B2-EO13 B31-EO14

F8-EO17

Total 73 29 26 17 18 2

Note.ltems are listed in descending order in each colbynMC test item and guideline. B = Biased
item; F = Fair item.



Table W.3

Agreement Indices — Guideline Level — Linguistitci&tral Bias (L-S)

Perfect Excellent  Very Good Good Fair olPo
(.9-1) (.8-.89) (.7-.79) (.6-.69) (.5-.59) &

F10-LS24 B25-LS24 B1-LS23 B22-L.S22 F10-LS27 B11-6S2
F10-LS25 B13-LS28 F10-LS28 B13-LS29 B33-LS22 BZXA2R
B11-LS25 B13-LS30 B20-LS23  F10-LS26 B11-LS29 B13PRS
B21-LS30 B1-LS29 B20-LS24 B11-LS23 B21-LS27 B25-BS2
B33-LS25 B35-LS27 B20-LS25 B18-LS25 B22-LS23 B112pS
B1-LS30 B20-LS28 B10-LS28 B10-LS24 B25-LS26 F1@RS
B1-LS25 B20-LS29 B10-LS29 B23-LS30 B10-LS27 B1826S
F10-LS30 B18-LS30 B13-LS25 B20-LS22 B18-LS22 B3
B32-L.S28 B33-LS28 B18-LS24  B21-LS25 B25-LS22 B1®bS
B32-LS30 B13-LS24 B23-LS23 B35-LS24 B22-LS26 B232BS
B32-LS25 B35-LS25 B32-LS22 B10-LS22
B33-LS30 B32-L.S26 B32-LS24 B25-L.S27
B35-LS22 B1-LS22 B33-LS29 B22-L.S27
B33-LS24 B21-LS23 B23-LS27 B23-LS26
B35-LS30 B25-LS30 B13-LS26 B23-LS29
B10-LS30 B10-LS23 B10-LS25
B11-LS30 B18-LS28 B18-LS29
B21-LS28 B21-LS24 B1-LS26
B21-L.S29 B22-L.S25 B18-LS23
B32-LS27 B1-LS27 B22-LS24
B1-LS28 B35-LS26 B33-LS26
F10-LS29 B22-L.S28 B33-LS23
B35-LS29 B25-L.S28 B11-L.S24
B23-LS25 B1-LS24 B20-LS26
B32-LS29 F10-LS23  B13-LS27
B32-LS23 B13-LS23 B23-LS24
B35-L.S28 B21-L.S22 B11-LS27
B11-LS28 B21-LS26 B18-LS27
B20-LS30 B22-LS30
B25-L.S23 B23-LS22

B25-LS25

B20-LS27

B35-LS23
Total 40 33 28 15 10 0
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Note.ltems are listed in descending order in each colbynMC test item and guideline. B = Biased

item; F = Fair item.



Table W.4

Agreement Indices — Guideline Level — Cultural Bi@¥
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Perfect Excellent Very Good Good Fair ooP
(.9-1) (.8-.89) (7-.79) (.6-.69) (.5-59) &

B1-C32 B12-C31 B1-C34 B16-C37 B2-C38 B35-C31

B1-C37 B15-C38 B12-C35 B12-C33 B13-C37 B2-C37

B2-C32 B28-C34 B16-C31 B12-C34 B35-C35 B12-C37

B2-C33 B13-C35 B16-C38 B10-C34 B28-C38 B35-C37

B2-C35 B1-C31 B31-C33 B15-C31 B31-C35

B10-C32 B1-C35 B12-C32 B35-C36 B16-C34

B10-C35 B18-C37 B16-C32 B16-C36

B10-C36 B2-C34 B16-C35

B10-C37 B12-C38 B31-C36

B11-C32 B28-C36 F8-C34

B11-C35 B28-C37 B15-C36

B11-C37 B35-C38 B15-C37

B12-C36 B11-C34

B13-C32 B11-C36

B15-C32 B11-C38

B15-C35 B1-C33

B18-C32 B13-C33

B18-C36 B2-C31

B28-C31 B31-C32

B28-C32 B13-C31

B28-C33 B13-C34

B28-C35 B35-C33

F8-C31 B1-C36

F8-C32 B10-C38

F8-C35 B31-C37

F8-C36 B10-C38

F8-C37 B31-C38

F8-C38 B11-C33

F10-C31 B2-C36 F10-C38

F10-C32 B16-C33 B13-C38

F10-C33 B31-C31 B35-C34

F10-C34 B31-C34 B11-C31

F10-C35 B1-C38 B18-C35

F10-C36 B18-C31 B15-C34

F10-C37 B18-C33 B13-C36

B35-C32 B18-C34 B10-C33

B10-C31 B18-C38 B15-C33

Total 83 12 6 4 7 0

Note.ltems are listed in descending order in each colbynMC test item and guideline. B = Biased
item; F = Fair item.
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