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ABSTRACT

The purpose of this study was to evaluate the relationship between standardieed cont
specific mastery assessments and NCLEX-RN outcomes. Three contght-spendardized
assessments testing Fundamentals, Pharmacology and Mental Healgiioace used to
explain the dichotomous NCLEX-RN outcome of pass or fail. The three ass¢ssveee
developed by Assessment Technologies Institute, LLC (ATI). The assetsswere
administered to baccalaureate nursing students (N = 119) during thersifya nursing
program in one public university over a period of five consecutive semesters. Group comsparis
between those passing and those failing NCLEX-RN on the first attempt aathtons were
calculated using SAS, Version 9.2. Multivariate analysis of the quantitiiaewas completed
using the logistic regression procedure. The Stepwise iterative methoénmidetthe most
accurate model revealed the Pharmacology assessment score predidtedEXeRN outcome
of the sample with 73.7% accuracy. Use of the Pharmacology content assessnassist
nurse educators in early identification of at risk students for implementatioroof@ehensive

remediation plan to decrease NCLEX-RN failures.
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Chapter One: Introduction

Significance of the Problem

The scope of nursing practice has expanded significantly over the decades si
Nightingale’sNotes on Nursingvere authored in 1859. No longer is the scope of nursing limited
to the physical and psychological needs evident to Florence Nightingale durfDgrtiean War
and throughout her career. “The challenges that face the nursing protessipmmave become
increasing complex” (Billings & Halstead, 2005, p. xiii). Nursing has grown tadecadvanced
practice skills in specialized units where evidence-based nursing intengeate supported with
strong scientific research. Nurses are leaders in health care, inflgi@oticies. They perform as
scientists to support and create evidence-based nursing interventions. Kuesaplayed in
academia, corporate and political arenas (Holstein, Zangrilli & TaboaB) a88Qvell as in the
community and at the bedside.

To meet the variety of roles in the profession, schools of nursing and nurse educators
continually strive to improve the success and educational experience of studeotgiReg
the needs of students to achieve success is critical to the profession and teachice pr
hallmark measure of success for schools of nursing, nurse educators and nursiriggiadua
passing the National Council Licensure Exam for Registered Nurses (NN For schools
of nursing, the first-attempt pass rate of its graduates is a defimamgateristic of a quality
program. The licensure examination validates the nursing student’s acquisitierkobivliedge
base needed to provide safe nursing practice (Holstein et al., 2006).

Likewise, NCLEX-RN failures can have many negative ramificatibog pass rates on
NCLEX-RN can have serious implications impacting the academic instifuitie nursing

program faculty, graduates and employers as well as society at lad¢eniB, London &
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Manieri, 2011). While the impact of failures is widespread, the outcome isytartjamportant
for three major stakeholders (a) graduate nurses, (b) healthcare digasiaad (c) programs of
study (Roa, Shipman, Hooten & Carter, 2011). The immediate impact for the riavatgra
becomes evident in personal and financial consequences. When students becometheiare of
failure on NCLEX-RN, they can be overwhelmed with feelings of inadequadyagd loss. In
addition, the financial impact becomes apparent with loss of potential incomegisteree
nurse and costs of reapplication for additional attempts (Roa et al., 2011). Manysshadent
incurred loans to fund their educational goals. The new graduate expectse eexeturn on
investment following completion of the program (Roa et al., 2011). Without the expected
income, loan repayment can be difficult if not impossible. As the reality afandeattempt
approaches, anxiety levels can increase (Roa et al., 2011) and for good readaa, United
States educated nursing students failing NCLEX-RN on the first-attenigd, &gain at 55.8%
(National Council State Boards of Nursing, 2011).

Employers of nurse graduates are also impacted by failures. Hudghigeaning costs of
new graduates are significant and on the rise. A failure creates a yadainb increases costs
to the health care facility and also impacts the community through outpaiéitiefs,
community health nursing, school nursing and nursing homes (Roa et al., 2011).

Nursing programs too, feel the impact. Those consistently falling baewational
average for first attempt pass rates could experience lower enrobewmnise the student may
choose another program with a higher success rate to improve chances of NGLEXdRss
(Roa et al., 2011). If poor pass rates become common, nursing programs are in jeopaidy of |

approval from their respective State Boards of Nursing (Carrick, 2011) anditingrbodies



3
such as the National League for Nursing Accrediting Commission (NLNACpormission on
Collegiate Nursing Education (CCNE).

Many variables can impact success or failure on NCLEX-RN for stsid®ne variable
is the student’s attitude toward preparation for licensure. Procrastinaticepiaring for
NCLEX-RN until near completion of the nursing program results in little timadeded
remediation efforts. Jacobs and Koehn (2006) studied student attitudes towarddicensur
preparation. Many students in the study reported being unconcerned with NOLEXeRchose
to wait until after graduation to prepare. In addition, recent changes itimaitor a second
attempt at NCLEX-RN from 90 days to 45 has some students wanting to “see whst ihe te
like” before serious attempts at preparation are completed. Implementatiaaridardized
assessment program can assist in addressing these student attitudesstirmabon and wait-
and-see by providing a means of simulation the licensure exam well beddnest-attempt on
NCLEX-RN.

In 1994, the NCLEX-RN was converted in method of delivery by the National Council of
State Boards of Nursing (NCSBN) to computerized adaptive testing (fdAdetermining safe
entry-level practice (NCSBN, 2010). CAT created new challenges for nursidgages as well
as nurse educators. This technological advancement brought additional teacheagrand |
options for students and programs of nursing. In addition, this change in method of
administration offered testing companies with NCLEX preparation prognamopportunities.
To assist schools of nursing in recognizing at-risk students early in the edugatimess,
commercially developed standardized assessment programs werevaiéad#@eato evaluate
student mastery of content. In an effort to minimize licensure failurespguwshools have

voluntarily incorporated these evaluation strategies and tools into curttolktdin et al.,
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2006). Research on these strategies since that time has strengthenadketioé suhools of
nursing to utilize commercial companies for assistance through compdtestieig programs
that simulate CAT for RN licensure.

The available commercially prepared NCLEX preparation programsiecl
computerized testing option allowing students to simulate the NCLEX-RN testuigpnment
and process. Computerized testing can be used to assess learning needseradraiaistl post
tests to determine mastery or provide students with an opportunity to pradtiedites In
addition, computerized testing is used for preparing student for licensure ficatesti exams
(Zwirn, 2005; Billings, 1998). With computerized testing a rapid turnaround time id[Bodst
provides feedback to students and faculty for early identification of af@ssa&ness. Results
are almost immediately available to the students and faculty for score tsmnpand
evaluations related to the content areas (Assessment Technologies Jidt{yt2011). The
assessment program is implemented throughout the nursing curriculum allowntificiakson of
poor knowledge acquisition very early in the educational process. This earifigdéan allows
for remediation to begin immediately to assist students to acquire redmiswdedge and not
just at the end (Holstein et al., 2006).

Testing companies specializing in NCLEX-RN preparation provide a sdries
assessments in specific content areas to detail student mastery gitsdoicthe purpose of
identifying those at-risk for failure earlier in the educational procdssséries of standardized
content mastery assessments can be aligned within the curriculum atotimenendation of
company of origination. Companies such as Educational Resources Incorpordjed (ER
Assessment Technologies Institute, LLC (ATI), Health Education Sgstaa (HESI) and the

National League for Nursing (NLN), as well as others, develop a vafietysessments to assist
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nursing programs in the evaluation of student mastery of learning. The company tised by
school of nursing included in this study was Assessment Technologies In&lilQteATI). ATI
provides a series of mastery assessments in specific content aredsaasaveeimprehensive
predictor to be administered at the end of the program of study. The contenyreasesris
composed of review modules and assessments based upon the NCLEX-RN blueprint (ATI,
2011). The modules include Fundamentals, Mental Health, Maternal/Newborn, Nursengf Car
Children, Community Health, Nutrition and Leadership and Management. At the regaest of
school of nursing purchasing the review and assessment package, AVadte educational
programs and align the modules and assessments strategically within thg aursculum to
coincide with the appropriate course content (Assessment Technologiegdnkt.C, 2011;
Holstein et al., 2006).

To address the issue of licensure preparation, nurse scholars have conduciedl empir
studies to identify variables that predict success on the NCLEX-RN. The ostobthese
studies have served to identify variables that will support student achieveinsentess on
NCLEX-RN (De Lima et al., 2011). The plethora of publications studying prediofddCLEX-
RN pass rates lacks sufficient evidence to suggest that the methods ankstuitespd by
many nursing programs are adequately supported. Decades of publioatitvesproblem of
pass rates have yielded little evidence of substantially effectitegta to correct the problem.
Data analysis has failed to identify consistently predictors foressc@ hus, failure rates have
not changed substantially over the past several years regardless &rtisebgfschools of
nursing to eliminate NCLEX-RN failures completely.

Multiple studies evaluate the relationship of the end-of-program compre@ensi

standardized assessment exams to predict success on NCLEX-RN fraatyaofarompanies.
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The literature largely supports the ability of the end-of-program compeigeassessments to
indicate accurately which students are more likely to be successful bBXNRN. However,
fewer studies were found utilizing standardized content-specific assetssas independent
variables. Of those few studies, content specific standardized assessaiemsagnized
significant correlations with NCLEX-RN success were varied in figsli In the studies
reviewed, most researchers utilized a variety of commercial veaddrg/pes of content-
specific standardized assessments as variables. The use of multiple caeadors and
varied assessments has resulted in fragmented findings and little carysistereliability in
predicting NCLEX-RN outcomes, especially in the population of NCLEX-RNres. The lack
of consistency and variability of instruments in the research hasdigeteeralizability to many
nursing programs. In a study by Crow, Handley, Morrison and Shelton (2004) high scores on
content specific standardized assessments for mental health and commueatyeéhdistrong
correlation with NCLEX-RN success. Ukpabi (2008) utilized eighteen srssggs from ATI
and the National League for Nursing (NLN) as variables to predict NCRE)success. Content
specific assessments found to be significant in predicting NCLEX-RNssioa@re developed
by both the NLN and ATI.

Lacking in the body of literature were consistent findings of standardizeslsassnts
accurately predicting failures. Only one recent study investigated camecific assessments as
predictors of failure on NCLEX-RN. Findings by the scientists supported thef ssendardized
assessments developed and provided by the NLN. The assessments were suppedaxdoas pr
of students most likely to fail NCLEX-RN (De Lima et al., 2011). The findingkisfdtudy are

summarized in Chapter Two.
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Using educational strategies to facilitate learning measuresuahi,as standardized
content-specific assessment scores of first-year nursing studentteadady early identification
of those at-risk for failure on NCLEX-RN and ultimately more successe®eting the ever
growing health care needed for qualified registered nurses.

Significance of the Study

The stakes are high in nursing education. Nursing programs are under continuous
pressure to produce more graduates, more quickly, with fewer faculty membtdessfinancial
and clinical resources (Siler, DeBasio & Roberts, 2008). Failures ingioecttribute to the
already critical nursing shortage and affect a school’s reputation whsatohaequences for
faculty and admissions (McGahee et al., 2010). The current projected shortageohasrse
heightened educators’ interest in identifying students at-risk for éailRespite efforts by nurse
educators to predict success on NCLEX-RN, addressing the needs of studektfoafailsire
is an ongoing problem (DiBartolo & Seldomridge, 2004).

Nursing programs utilize a variety of teacher generated methodstatevstudent
mastery of content but teacher generated methods of evaluation to measure saatsgtah
content and understanding have limitations. Teacher developed tests can beereonsuming
and establishing reliability and validity for such tests is an arduous pré€essstablish test
validation, correlational methods and factor analysis are common statestiwaiques” (Crocker
& Algina, 1986, p. 9). An additional limitation of teacher generated evaluation mathtbas
ability to compare student performance to other programs of nursing. Comllggyepared
standardized assessment programs can address many of these limitatiasse$hment
offerings available through the commercial developers provide support fanmaptation of a

standardized program to facilitate successful completion of NCLEX-RN.
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Nurse educators should insure students are adequately prepared to be suecessful
NCLEX-RN and for the complexities of the workplace. Nursing programs atdasess the
ethical responsibility of graduating students who meet the academic ritpar adrriculum but
cannot pass boards (Roa et al., 2011). They should also produce practitioners with requisite
knowledge, critical thinking abilities and work behaviors to meet the ever clganegtth care
needs of the population by delivering competent, compassionate care with tha@hbiliapt to
change (Johnson & Halstead, 2005; Roa et al., 2011). To assist in achieving this goal, it is
important for faculty critically to examine the student body of theireetsge programs and
implement early interventions that will support students who are recogrszetiak for failure
on NCLEX-RN (De Lima et al., 2011). Scientists have support for charaaeiiggntifying at-
risk students. These characteristics include low grade point average, lowdiatiegst scores
and decreased critical thinking skills. With the knowledge of charactesstiosunding at-risk
students, faculty members must make ethical decisions to identify these stuttkiitervene
when necessary (Johnson & Halstead, 2005; Pennington & Spurlock, 2010).

The purpose of this study was to explore the relationship between content-specific
content assessment scores administered during the first year of abgeatal nursing program
and outcomes on NCLEX-RN. A finding of this study further informs nurse educttrs
predictive ability associated with the three content-specific aiss#gs used in this study. Also,
early identification of at-risk students has the potential to decrease NGDEfilures for
programs of nursing by allowing intervention with remedial activities befardinal academic
year of a nursing program. With more successful graduates, the nation as aviliaeefit

(Roa et al., 2011).



Educational Foundations

To determine achievement of measurable outcomes from teaching and learning,
evaluation becomes necessary. And, is the final step in the educational proceevééa &
Norton, 2005). Evaluation can be presented in a variety of forms. Formative evatoats and
strategies can be considered diagnostic and serve to assist faculty iyimtgatiéas of
deficiency or difficulty for students. These diagnostic tools allow for coveemtervention
designed to further facilitate learning (Vandeveer & Norton, 2005). Surereataluation
methods refer to data collected at the end of the activity or course with focusvamteesvent
with all work completed (Bourke & lhrke, 2005). For the purposes of this study, starethrdi
content mastery assessments provided by ATI were used as a formative mettabdadioa to
determine mastery of content-specific concepts as related to NRNER}ent Need categories.

Acquisition of nursing knowledge is believed to be constructed beginning with a
foundation specific to the discipline and progressing to mastery of content.arbdnmes when
students must memorize information. Memorization is a traditional learmatggy used
effectively for centuries. Every discipline has its own terms, names,dadtrules on which to
construct the foundational principles. The challenge to educators is whether a chndesg
these foundational constructs effectively to solve new problems and develop newaschem
(Woolfolk, 2010).

According to Damon (2005), the contrast between the “discovery learning” of

constructivism and the “practice-and-drill” of traditional learningfiglse dichotomy.

Students benefit from both, they require both, and the two complement rather than fight

each other in the actual dynamics of mastering knowledge. The usefulnesnofized
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facts and definitions are stored and used at a later time, when they ararimdtstood

in lived experiences (p. 27).

Constructivism provides a solid framework for the educational processes in nursing
education with each course building upon previous knowledge in subsequent courses. Use of
content-specific assessments to evaluate knowledge level serves as Ildldksgo construct
the concepts of nursing. Without the foundations of nursing, additional concepts within the
discipline are more difficult to acquire. The combination of knowledge acquisitithn a
constructivist views supports the educational practice of using standardiesdraents to assist
in preparation for NCLEX-RN. This framework is discussed further in Chapter Tw
Research Design

This non-experimental quantitative retrospective case study saudgitermine the
relationship between student scores on three content-specific assessith@&NTE BX-RN
outcomes. The three content-specific assessments administered ist theafitemic year of the
nursing program required by the Eleanor Mann School of Nursing were (a) Fundar(i@ntal
Pharmacology and (c) Mental Health, developed by ATI. The independent vaviaéethe
individual student scores on each of the assessments administered during yearfiitsvo
semesters) of the nursing program. The dependent variable was the dichotomous oupas®se
or fail on the first attempt of NCLEX-RN. Five consecutive semesteaidmitted students
between fall 2008 and spring 2010 provided data for the analysis. The descriptiveeearttiadf
between group statistics of those passing NCLEX-RN on the first atierdghose failing on
the first attempt were used for comparison.

Research Question

The research question guiding the inquiry was:
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. What are the odds or the probability that student scores on the following ATI
assessments: Fundamentals, Pharmacology, and Mental Health will gredioutcome
of pass or fail on the NCLEX-RN exam?

Definition of Terms

. Standardized content-specific assessment: Refers to the “measuremstidgnt’s
abilities and changes in knowledge, skills and attitudes after participation in
courses”(Bourke & Ihrke, 2005, p. 444) aligned with the content in each of the specific
assessments. The three content-specific assessments provided by UsEdairethis
study as independent variables. The assessments are (a) FundamentalsngmdRbgy
and (c) Mental Health.

. First year of academic program: Refers to courses offered durinigsthisvb

consecutive semesters of the baccalaureate program at the Universitaiogas,
Eleanor Mann School of Nursing.

. NCLEX-RN: A Computerized Adaptive Test (CAT) developed by the National Counci
of State Boards of Nursing (NCSBN), designed to test knowledge, skills, anakabiliti
essential to the safe and effective practice of nursing at the entryDegrtment of
Consumer Affairs, 2011).

. NCLEX-RN Failure: Unsuccessful first-attempt on NCLEX-RN for tisere.

. NCLEX-RN Success or Passing: Achievement of the passing benchmasigrsatkl

by the NCSBN resulting in licensure as a registered nurse.

. Content Specific Assessment Benchmark: The national average scorehfassessment

provided by ATI. This benchmark is determined by the Eleanor Mann School of Nursing.
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7. At-risk students: Those students who are at a level of achievement on stawndardize
assessments below the recommended benchmark set by the University of Arkansas
Eleanor Mann, School of Nursing.

8. Fundamentals assessment: A 65-item test offering an assessment wd¢né€sbasic
comprehension and mastery of the fundamental principles for nursing practice. €oncept
assessed include: 1) foundations of practice (health care delivery, thitrkitegies for
nursing practice, communication, professional standards, nursing through thenjifespa
health assessment); 2) basic nursing care (admission, transfer ancdggigebaesses,
medication administration and error prevention, safety, infection control, comébrt a
basic needs and care of wounds); 3) support of psychosocial needs (psychosakial, fam
cultural and spiritual health, end-of-life); 4) support of physiologic needs éoaympn,
circulatory, fluid, electrolyte and acid-base balance, gastrointestiinalh&tion,
neurosensory); and 5) health assessment (e.g., assessment of vital signehcuge
system specific assessments).

9. Pharmacology assessment: A 65-item test offering an assessmenstofiém’s basic
comprehension and mastery of pharmacologic principles and knowledge of prototype
drugs. Concepts assessed include: basic pharmacologic principles (pharmaadosy
pharmacokinetics, safe medication administration, medication error prevegion, a
specific considerations) and knowledge related to the safe administration anorimgnit
of prototype drugs that are used to treat infections, pain and inflammationlj as we
those that affect the immune, nervous, cardiovascular, respiratory, renalydigesti

endocrine, reproduction systems and the blood.



13

10.Mental Health assessment: A 65-item test offering an assessfrikatstudent’s basic
comprehension and mastery of mental health nursing principles. Assessed concepts
include: 1) basic concepts in mental health nursing (assessment, legdlpethaples,
therapeutic communication, therapeutic nurse-client relationship, anrktyedense
mechanisms, mental health nursing in diverse populations); 2) non-pharmacologic
therapy of mental health disorders; 3) pharmacologic therapy of mentél tisaltders;
and 4) nursing care of clients with various mental health disorders.
Assumptions
The following assumptions were identified in this research study:

1. Data received from the University of Arkansas were accurate and appelypridlected
the scores and pass or fail status for graduates between fall 2008 and spring 2010.

2. The reliability and validity of the commercially prepared standardigedssments from
ATI has been established by the developer.

3. Students desire to perform at their optimal level to reflect accumatglyired knowledge
of content specified in the assessments.

4. Students are capable of reading and comprehending the English language at the
proficiency level required of NCLEX-RN.

5. All students in the study sample received the same educational instructiorefmaster
to semester.

6. The testing environment for all students was consistent.
Limitations
There were several limitations in this study. The first was sampleBazause most

nursing programs have fewer failures than passing students, the samplasssadfsimiting due
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to the dichotomous outcome of NCLEX-RN as either pass or fail. Additionally, theeséanks
randomization and was purposive in that participant selection was consistent vpitingbge of
the study. The generalizability of the findings was limited to nursing pregveith similar
curricular structures that include administration of the three selectedsé@$sments during the
first academic year. Also, use of the findings by schools of nursing ngilather commercial
preparers of assessments could prove problematic. Assessments includédigents for this
study were limited to the 2007 versions provided by ATI. The available data focémlye
updated 2010 versions of content-specific assessments were available te studtently
enrolled and progressing through the nursing program beginning fall 2010. No NRNEé&ta
were available for these students and thus, were not included in the samipile $trdy.
Summary

Nursing student preparation continues to be a valid concern for nurse educators. The
projected shortage coupled with 10% failure rates nationwide brings attentiorhtmis&i
decrease NCLEX-RN failures. Empirical evidence on the use of standardizedtespecific
assessments in predicting NCLEX-RN success or failure was limited cksddansistency and
generalizability. In addition, the lack of available research idengfyse of standardized
assessments ability to contribute to early identification of NCLEXt&Nres is evident. Those
studies including assessments developed by ATI were even fewer in number. jdse mirthis
study was to explore the relationship between content-specific cordessasent scores
administered during the first year of a baccalaureate nursing pregm@uautcomes on NCLEX-
RN. To guide the inquiry, one primary research questions was identified. tDesmof terms,
assumptions and potential limitations were described. The educational fsaawintegrating

knowledge acquisition and constructivism was introduced in relation to use of staadardiz
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assessments as a means of formative evaluation. A thorough review of thheqeosavailable

literature is provided in Chapter Two.
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Chapter Two: Review of Literature

Overview

This chapter contains a review of the current literature regarding the stssdérdized
assessments, specific to the domain of nursing, to predict success and/or fail@eE0GRN.
A brief historical overview of standardized assessment development and useng edusation
are described. This literature review presents research studies utlizidg variety of
commercially prepared standardized assessments from multiple companiedu¢agonal
framework describes the use of standardized content-specific asseshumieigtshe first
academic year of a nursing program as a foundation for constructing nursingdgewo
impact performance on NCLEX-RN. Finally, the gaps in the existingtiterare revealed as
support for the completion of this research study.
History of Standardized Testing and NCLEX-RN

One of the most important developments of educational measurement came from
psychologists Alfred Binet and Theodore Simon in the form of the intelligencé@gst bie 1Q
test was originally developed for the purpose of identifying students in need @& gukciation.
The original 1905 version was brought to the United States in 1908 by Henry Goddard for use i
a school for retarded children. Through repeated implementation and modification oithe or
testing methods, the IQ test became a tool for predicting success. As metassisssiment
improved, scientists realized the possibility that training could impact outq@uten &
Provenzo, 1989).

In 1904, Thorndike published the first textbook on test theory. Since that time, many
scholars have contributed to the body of knowledge surrounding testing theorysthatha

evolved intoClassical Test TheoryThis theory provides the theoretical foundation for the
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development of most aptitude, achievement, personality and interest measdieshise
century.” (Cocker & Algina, 1986, p. v).

Measurement is quantitative in nature and describes an event using numbers. The
guantitative statistical approach, using numbers, from Belgium native, AlQuwas borrowed
by Florence Nightingale to show the terrible shortcomings of Crimean Watdleggutton &
Provenzo, 1989). Measurement allows for comparison of performance with a sgtecifiard or
the performance of others on the same task (Woolfolk, 2010). Thegsseasmerns used to
describe the process of gathering data about student learning. Assesdmeader than testing
and measurement because a variety of methods are used to sample a studigknevakitige
and abilities. “Standard methods of developing items, administering the testgstand
reporting the scores are all implied by the tstendardizedest.” (Woolfolk, 2010, p. 606). The
roots of today’s use of standardized assessments in nursing stems from the nestite me
“inputs” and “outputs” of education.

Measurement and evaluation of student achievement has continued to advance rapidly.
Student outcomes such as test scores, grade point averages, attrition natesizéal
assessment test scores and NCLEX-RN performance serve askeledips to assist in
determining the effectiveness of nursing programs (Carrick, 2011). ThenbllaGouncil of
State Boards of Nursing (NCSBN) was developed in 1978 with the goal of insugng saf
competent nursing care to protect the public. NCSBN recognized the best way¢csefe
nursing care for the public was development of the legally defensible nssuie exam. The
NCSBN insures the NCLEX examination is appropriate for the profession of nbgsing
establishing content, face, construct, predictive and scoring validityoMhtCouncil State

Boards of Nursing, 2011b). In 1982, the NCLEX-RN replaced the State Board Test Pool
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Examination as the accepted method of mandating that a nurse has met the minimum
requirement for safe nursing practice (Holstein et al., 2006). In 1994, the prgwnandwritten
exam moved to administration by use of computerized adaptive testing (EBABwing the
implementation of CAT for NCLEX-RN licensure a significant decline in trst-ittempt
passing rate of new graduates was realized. Since 1994, over 2.4 million caretidatdsd in
the United States have taken NCLEX utilizing the computer adaptive test (Nl&munzcil
State Boards of Nursing, 2011b).

In 2004 NCSBN changed from multiple choice only items for NCLEX-RN. Hitghes|
guestions were incorporated into the NCLEX-RN test blueprint (Carrick, 2011} Thasges
were reflected in the emphasis placed on construct and content represezgatioe each of the
Client Need categories. Of particular interest was the increasatent associated with
Pharmacology and Physiological Integrity. The NCSBN, which controls MERH, increases
the passing standard every three years to reflect the complexities ptient population
encountered by nurses. The latest update occurred in April 2010 (National Couedd@&tats
of Nursing, 2011a). Consistent with expectations, the national pass percentageirigr nurs
programs declined over the next few years. Current trends in national passtvates (2007
and 2011 to date are reported at 85.5%, 86.7%, 88.4%, 87.4% and 87.9%, respectively.

Recent projections indicate a shortage of approximately one million nursesafigtoy
the year 2020 (Bargaliotti, 2009; as cited in Roa et al., 2011). The end of yearnaport f
NCSBN for 2011 shows the first-attempt US educated baccalaureate ntusiegt iumber was
58,264 with a national pass rate of 89.1%, continuing the trend of approximately 10% of nursing
students failing NCLEX-RN. Existing NCLEX-RN failure rates couplechwiite aging RN

workforce has created a heightened awareness of the impending shortagdied quases for
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healthcare organizations (Roa et al., 2011). The resulting first-attempe$adii10.9% reflect
over 6300 US educated baccalaureate graduates unable to contribute to the nutsigg. shor
Hiring and training costs for each new graduate has risen to $27,600. When a neve dadlduat
NCLEX-RN, the result increases cost to $87,197 (Greenspan, Springer & Ray, 2009).
Decreasing NCLEX-RN first attempt failures can assist to dseréhe impact of the expected
shortage as well as decrease the cost of orientation for newly graduatsd nurs

Because nursing programs should produce graduates with requisite knowiiidge,
thinking abilities and work behaviors to meet the health care needs of the populatiopthhe de
and breadth of learning required to master the body of knowledge in nursing anpptyethat
knowledge in appropriate context using clinical judgment are overwhelming to newgur
students. As students attempt to navigate through the learning process,ndaingifiicult to
differentiate information that is important to learn and that which is less iampoMany
students lack experience in nursing that could assist them in sense-makingpfafrthation and
the appropriate context for application (Carrick, 2011).

To assist students and supplement teaching and evaluation methods to address NCLEX-
RN outcomes, commercially prepared standardized assessment progranmengasngly
adopted by schools of nursing. Standardized assessment programs developed for nursing
education serve to evaluate knowledge in specific content areas and conipeghanthe end
of the nursing program. Testing companies specializing in NCLEX-RN @tepaprovide a
series of content-specific assessments for use throughout the nursicigwurto detail student
progress in knowledge acquisition.

After 1994, CAT was adopted as the method of delivery for NCLEX-RN. This move

required companies specializing in NCLEX preparation to develop programsett tieé
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current licensure standards for administration. With standardized compditessessments, a
rapid turn-around time with immediate feedback on students’ level of performasceadily
available. This educational tool identified low student scores and provided fkentbareas of
weakness earlier in the educational process than ever before and not jushdtahéhe
program (Holstein et al., 2006). Companies such as Educational Resources Iheor(iir),
Assessment Technology Institute, LLC (ATI), Health Education Systerms(HESI), the
National League for Nursing (NLN) and Mosby developed a variety mpaterized
assessments to assist nursing programs in the evaluation of student acquisitionexfdaow

ERI offered the first testing program in 1997. Since that time, the avaikd#@esment
packages have expanded to contain content-specific and predictive comprehensive end-
program exams. In addition to the assessment packages, ATI offers remedi&tioalsrend
tools to assist students and faculty in the educational process. The inclusion difveresitng
has increased use of comprehensive assessment programs exponentiallly, Reperts of a
near 7-fold increase in the use of HESI testing in the past 5 years have miéedd&ayles,
Shelton & Powell, 2003). Crow et al. (2004) studies 160 nursing programs use of standardized
assessments and found 90% utilized a standardized comprehensive end-of-programm exam t
evaluate student performance. Currently, ATI reports a collaborative testignship with
more than 2100 schools of nursing (Assessment Technologies Institute, LLC, 2hé1a).
addition of content-specific assessments in specialty areas of nursirilpwasl for evaluation
of student knowledge acquisition and early identification of at-risk studentsredration

throughout the nursing program well before the critical NCLEX-RN exaroimat
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Predicting NCLEX-RN Performance

As evident in the literature, nurse scientists have been interestenednsive
relationship of standardized assessment exams in identifying studelytsdike successful and
unsuccessful on NCLEX-RN for some time. While many studies evaluate earrafhted to
success, fewer are evident in the literature attempting to identify \esiaith a relationship to
students at-risk for failure (Alexander & Brophy, 1997; De Lima et al., 2@Lbh$ & Koehn,
2006; Spurlock & Hunt, 2008; Uyehara, Magnussen, Itano, & Zhang, 2007). The initial search in
the available literature focused on content-specific assessments iatg gariursing
preparation programs, using NCLEX-RN failure as the dependent variabletefatiie search
revealed relatively few studies regardless of academic preparatisrfinding was supported
by De Lima et al. (2011). Even fewer studies were found using content-spssifissments as
independent variables within a sample population of baccalaureate nursing stndemsrast,
the literature comparing end-of-program assessments and NCDNEs4tess or failure with
samples from a variety of nursing preparation programs revealed a multitude e$.stun
focus of this study required the review of literature to expand and include researcarimtya
of standardized and content-specific assessments and their relationshipEX{RGLoutcomes
and various techniques surrounding their use in schools of nursing. The following section
includes the current evidence in the literature consistent with the purpose oidhe st

Literature on NCLEX-RN failures.

De Lima, et al. (2011) completed a retrospective study using demogdaphiand
academic records to identify common characteristics of the students wiangeiccessful on
NCLEX-RN. Some of the independent variables included were a standardized psgasnis

assessment, NLN content-specific assessment scores and a HESI eosipeend-of-program
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assessment score. The dependent variable was identified as successtenipsta NCLEX-
RN. The sampleN = 38) consisted of 19 students failing NCLEX-RN on the first attempt and 19
students randomly selected from those passing NCLEX-RN on the first aftempine
associate degree program of nursing. An independent two sateptevas used to compare the
independent variables mean scores between the groups. Statisticallgaigniiiues were
indicated p < .05) for the standardized pre-admission PAX-RN the score on the HESI
comprehensive exit assessment and the NLN content-specific agsessanes on the
Fundamental, Parent-Child and Mental Health assessments. The authors reponigsl tiadii
support standardized content-specific assessment results as thegmfisaist variables
identified as profiling the student most likely to fail NCLEX-RN.

Vandenhouten (2008) also recognized the lack of consistency in findings related to
NCLEX-RN failures. In her retrospective study for dissertatiRmedictors of Success and
Failure on NCLEX-RN for Baccalaureate Graduat@sonvenience sample of graduatés=(
296) was tested using a dichotomous outcome of success or failure on the licemsure ex
Regression analysis indicated scores on standardized content-specsftreesgs from ATI
were able to predict NCLEX-RN succeps<(.05). However, the regression models were less
effective in predicting NCLEX-RN failures. The most significantdfing in detecting failures
resulted from the regression model utilizing a combination of content-spessissment scores
including Nursing Care of Children, Leadership, Mental Health, Commumijthiand
Pharmacology. The combinations of interactions in assessments were abidbNCLEX-

RN failures 30.8% of the time. Individual ATI content assessment scoresrfdafentals,
Medical Surgical, and Maternal Newborn assessments were predictaitice fo a lesser

degree in arange of 7.7% - 8.7%. The researcher recommends further studidsgncl
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graduates from multiple nursing programs with more diverse student bodiesesdesirio
improve generalizability of findings.

Steunkel (2008) focused her study on exploring the predictive value of various
standardized assessments and achievement measures with NCLEX-RMaectoespecially
on those students who were likely to fail. The author used an archival correlatiogaltdes
examine nursing student records from six graduating clase8{2). The overall pass rate on
the first attempt for the convenience sample was #v0241). Of this number 71 students
failed NCLEX-RN on the first attempt. A variety of content-specifiedtadized assessments
were utilized from the NLN. Of the five standardized content specifisssmnts used, the most
predictive of NCLEX-RN failures was the NLN Community Health assestwmieich detected
24% (= 17) of the failures. In the combination effects, the NLN Community Health and NLN
Adult Health examination detected 29% (n = 20) failures. The findings indicatgtdnadardized
assessments are upheld in predicting NCLEX-RN failures but fall welndikle ability to
predict successful performance. Steunkel suggests the identification of studemnts! fail
remains elusive.

Bondmass, Moonie, and Kowalski (2008) evaluated standardized admission and content-
specific assessments for their relationship to NCLEX-RN pass ratesuiffeesacompared 16
ERI standardized assessment scores in a sample of baccalaureateg@dduad7) who
passed or failed NCLEX-RN. One aim of the study was to determine if a steredinurse
entrance assessment (NET) and ERI content-specific assessmentgtarbstween
baccalaureate graduates passing NCLEX-RN on the first attempt and timsle wot. Of those
who graduated, 87.8% € 129) passed on the first attempt and 12.8% 18) did not.

Graduates who passed the NCLEX-RN had statistically higher NET goodmission and



24
scores significantly higher on 13 out of 16 ERI exams (p < .05) than those who failed NCLEX-
RN. Significant findings were reported for scores on gerontology, adelttterapeutic
communication, critical care and end-of-program RN assessments. Conkisgteores for
pharmacology, mental health and maternal child were found to be higher although leetlo a
of significance. Findings support the belief that students with lower stanedreikam scores
may require intervention to increase their knowledge level to achieve hagites ®n
standardized tests.

Spurlock and Hunt (2008) conducted a retrospective descriptive correlational desig
studying poor outcomes following the implementation of a progression policy thatedahe
use of a comprehensive standardized end-of-program assessment exam provid&d by H
Logistic regression analysis was used to predict NCLEX-RN faifuves the HESI end-of-
program examination. Data was collected from one large college of nuxsing49). The
student name, number of attempts on the HESI end-of-program examinationawitipaaying
scores and pass/fail status were gathered from student records. Bhehestdoenchmark for
progression to graduation was determined by the college of nursing at 850. Wheentist sc
used the first-attempt score only on the HESI end-of-program examiaaiibcorrelations were
calculated, results revealed a statistically significant reldtiprizetween first examination score
and NCLEX-RN outcomeg(< .05). Using the highest HESI end-of-program assessment score
for each student regardless of number of attempts showed that of those predicted to pass
NCLEX-RN (n = 167), 22 failed. Based on final HESI scores of the 12 expected to fail, 10
passed NCLEX-RN. The results showed that two of those expected to fallyafetiled. Further
analysis classified HESI end-of-program assessments tiiestyat scores dwir predictors of

NCLEX-RN outcomes. Only students’ first-attempt scores on the HESbepgram
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examination were found to be statistically significant in predicting EKGIRN outcomes.
Students who repeat the examination until the benchmark was successfthigd-elilute the
relationship between the variables. Students requiring repeat testirigeioeaihe benchmark
are more likely to fail after three, four or five attempts than those who reabkrihemark on
the first attempt. Allowing repeated testing to reach a benchmark on the HE&Herodyram
examination for prediction of NCLEX-RN success or failure was not supportedieatipi The
authors also recommend decreasing the cutoff score below the recommendeiddgdean
increase the predictive accuracy of the HESI examination. Predictibng XN failures were
not supported using HESI end-of-program assessments alone.

Seldomridge and DiBartolo (2004) conducted a retrospective study of bacdslaurea
students{l = 186) to determine variables that best predict success and failure on NCLEX-RN.
The researchers were interested in three points during the curriculum $antpée of
baccalaureate students (a) preadmission, (b) after the first year oigncosrses and (c)
immediately prior to graduation. The NLN comprehensive end-of-prograessasent was
analyzed and a positive correlation was found with NCLEX-RN success. Thesiegrenodel
identified the ability of the NLN comprehensive end-of-program assesss@at#o accurate
in predicting success and 25% accurate in predicting failures. The firaditigs study suggest
that the NLN comprehensive assessment and course scores in selectsdveessery accurate
in predicting NCLEX-RN successes; they were much less accuratediotprg NCLEX-RN
failures. Findings of the interaction models between the NLN comprehensivé-pragram
assessment and the pathophysiology course grade showed the higheso glvéitct failures at
50% of the time. Overall, the variables under study were not consistent inipgediCLEX-

RN failures.
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Literature on NCLEX-RN success.

The strongest evidence found in the literature for predicting NCLEXtRBEeSS in
baccalaureate nursing students was reported in a meta-analysis edrimu@rossbach and
Kuncel (2011). Meta-analysis is the dominant approach to research synthesis iartbessci
Meta-analysis evaluates quantitative data and provides summanesitdétethe content in
guestion (Aguinis, 2011). The authors reviewed 31 studies of baccalaureate nursinig §tude
=7,159) on first attempt at NCLEX-RN. Inclusion of studies for the meta-asags based on
correlational methods used to analyze data or findings that could easily legtdcimgo
correlations. Program type was a limiting factor and only studies withlearmf baccalaureate
nursing students were considered. The extensive review identified 13 seggua@émic
variables including standardized assessment examinations as possiblengrefiidCLEX-RN
success. ACTr(= .42) and SATr(= .46) scores and to a lesser extent prenursing GRA30)
proved predictive. Interactions between the standardized assessment scoresegudsjpe
grades also demonstrated a strong relationship to performance on NCLEX-RkgNuades
in general and second year grades in particular.49) were highly predictive of NCLEX-RN
success which rivaled predictive validity for some standardized NLN andyMwosbof-program
assessments as claimed by the authors. Standardized admissionsesgsesses and grades
earned in nursing programs were identified as the two best predictorsarfier€e on
NCLEX-RN with prenursing GPA and standardized end-of-program assesspnedgictive to a
lesser extent.

Harding (2010) completed a systematic literature search assoeititestandardized
comprehensive end-of-progam assessments’ ability to predict succesd BXIRBI. Sixteen

studies were reviewed utilizing a variety of commercially availafaledardized comprehensive
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end-of-program assessments. The inclusion criteria for the systeevatie were (a) reported a
relationship between computerized assessment measures and NCLpa6RMtes (b)
administered a commercially available standardized end-of-progxamination comparable to
the NCLEX-RN, using the same test blueprint and similar computerizeddsdt)rand
presented new information not already reported in an earlier source. Hadangiof end-of-
program comprehensive testing was found to be a consistently strong predictorEoX-NRBL
success among students scoring high on the comprehensive end-of-progssmersise
However, the review of the literature found the end-of-program assessmegataot significant
in predicting failures.

Pennington and Spurlock (2010) conducted a systematic review to assess the quality of
studies focused on remediation only in the context of improving NCLEX-RN resultstudies
included in the review were prior to the CAT administration method for NCLEX whiésh
implemented in 1994. A total of eight studies met the criteria for inclusiontuilies were
single descriptive studies. No experimental or quasi-experimental desigdsedatated to
evaluate the effectiveness of remediation interventions on improving NCLEXmes. Several
themes were apparent in the recommendations of the included studies. For the purpases of t
study, the noteworthy finding was that the use of standardized assessaentsognized as
possibly beneficial in assisting students to identify areas of weakneascoimdined with other
factors. However, the review provided no substantial evidence of effectively sagpor
remediation plans, even those including standardized assessments.

Matos’ (2007) correlational study examined the relationship between selecte
nonacademic variables and students’ standardized assessment scores on ttensmpIERI

produced examination given at the end of the program and successful passage of RICLEX
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Participants were selected from a convenience samipte201) from one school of nursing
from 2002 to 2005. Qualified participants successfully completed a baccalaucgaterpand
were eligible to take the NCLEX-RN-test comparison showed a significant difference in
scores on standardized end-of-program assessments from ERI betweerhthpsssedn(=
273,M =59.03,p < .05) and those who failed € 18,M = 54.89p <.05) NCLEX-RN. The
Pharmacology course grade was found to be signifigant@5) in predicting NCLEX-RN
outcomes. The author indicated that the use of the results can assistifeicidiyifying at-risk
students early in the nursing program and prior to sitting for NCLEX-RN.

Treas (2006) studied the degree to which use of a nursing achievement tetass we
other variables, account for the success of failure on NCLEX-RN for bacatzarel associate
degree programs using logistic regression analysis procedures. The @ampPIié8) was from
34 programs of nursing in the United States. The comprehensive predictor endrafypro
assessment developed by ATl was used in conjunction with other strategies toN/@hdiX-

RN outcomes. The test of significance showed the differences in the bebsesn those
passing and those failing NCLEX-RN were found significantly differprt (05). Using the
Stepwise procedure, the reduced model, combining the comprehensive end-of-pregiatarpr
assessment with five additional variables predicted outcome status on NClaiHR81.5%
accuracy. The model revealed correct classification of passing at 97.7%vétothe author
espouses that the assessment is less likely to be an accurate predidtoesf fa

Crow, Handley, Morrison and Sheldon (2004) conducted a descriptive correlational study
of schools of nursing\ = 160) to identify predictors of success and interventions that increase
pass rates on NCLEX-RN across baccalaureate programs. The purposesuafythheest (a) to

identify specific program requirements and educational interventions thatpogjtively
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impact NCLEX-RN success and (b) to determine the best predictors of NChES(#€tess used
by baccalaureate programs. The study included admission parameters, soetdit-
assessments for progression and comprehensive end-of-program assassedesggraduation
requirements. Of the schools surveyed, only a few utilized standardized asddsstrezores,
such as NLN, as a means for progression. Fifty-nine of the 160 programs represgunited a
standardized end-of-program examination before graduation. Ninety percent ofrfigogra
surveyed utilized comprehensive standardized end-of-program assessmertEtdN@ieEX-
RN success or failure for students. For programs using NLN content-speasiéissments to
determine student readiness to progress, the at-risk benchmark scores idsgntifeedrograms
found only two examinations significantly correlated with passing NCLEX.&tese Mental
Health nursingr(= .55,p =.02) and Community nursing €.76,p =.02). Two graduation
requirements were found to be significantly correlated with NCLEX-Ridess: clinical
proficiency f =.03) and use of a standardized comprehensive end-of-program assegsment (
=.05). The findings of the study indicate a strong positive relationship betwed¢nvghtal
Health and Community content examinations as well as clinical proficiencyndraf-@rogram
examinations with passing NCLEX. The authors suggest that baccalaumeatems should
continue using at-risk scores on content specific assessments for progredseamuirsing
program or at least to identify at-risk students.

In the study by Ukpabi (2008), nursing students from one universit\80) were
sampled to determine significant variables to indicate success on the NCLEMé&RN scores
for those who passed compared to those who failed NCLEX-RN were significantly
discriminating. The eleven significant assessments were: ATic&rithinking, ATI TEAS

Comprehensive, ATl Reading, ATl Math, ATl English, NLN Adult I, NLN Adult I, Nugi
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Care of Newborn, Pediatric, Mental Health ATI, Pharmacology ATl and Fundah#€TI. The
findings suggest that NCLEX-RN success for students in the convenience sagngléuates in
the 2006 nursing program can be predicted by a combination of eleven identified Asgessm
Technology Institute, LLC (ATI) assessments and National Leaguduiaing (NLN)
assessments more than others. Eleven of the assessment test varialdlesawaneed to be
statistically significantf < .05). Implications of the study suggest that scores on the various ATI
and NLN assessments may be useful in advising students and for developing asagert
services to increase student success in nursing programs and as a [wesiticess on
NCLEX-RN.

Esper (2009) utilized the Test of Academic Skills (TEAS) and Fundameotabnt-
specific assessments from ATI to determine a relationship with stademmes for the first
semester in an associate degree nursing program. In her exploratamysaaly for her doctoral
dissertation, freshman nursing studehis=(120) were examined to assess the relationship of
variables to predict first semester success. The study sought to detérenstiength of
relationships between the predictor variables (TEAS scores overall and cpeetfic; math,
science, and English course grades; age and gender) and the dependent variabkso{pbgrm
and math exam grade, Nursing Fundamentals course grade, Nurse HealkmAssesurse
grade, and standardized ATI Nursing Fundamental content-specific scheesiandardized
TEAS assessment provided by Assessment Technologies InstituteADIGMas utilized along
with other additional admissions variables. An additional focus of the study wasridetéhe
best indicator of first semester academic outcomes. Simple correlatidmegression analysis
procedures were used to determine the contributions of each of the predictor vamiable

determining student success in the first semester of the nursing progranthé€REAS total
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score showed significant positive correlation with a broad range of sudosssfse grades and
the standardized ATl Fundamentals content-specific assesgmerdy).

In dissertation work, Carl (2008) completed a retrospective quantitatiradatan study
(N = 65) that included nursing students in an associate degree program between 2003 and 2006.
The scientist study included eight ATl assessments. The study desbehldel/elopment of a
nursing program performance improvement model to measure pass/fail raieengix93.8%)
students passed NCLEX-RN on the first attempt with four (6.2%) students failin@igHieAT
standardized content specific and comprehensive end-of-program assssgenerdritical
thinking, leadership, math, science, English, reading, total TEAS scores anthhrelcensive
predictor end-of-program assessment. Pearson’s product-momenrdtoamrelas used to
identify relationships between variables. Statistical analysis resultaled higher ATI test
scores were associated with passing the NCLEX-RN on the first attathfmveer scores were
associated with nursing program failures. Positive significant coaetawere found in GPA,
reading, science, English, TEAS total score, critical thinking and thefepiabgram RN
Comprehensive 2.0 predictor. The strongest relationship based on inferentiad stagistwith
English ¢ = .447,p <.01). The combination of English and critical thinking correlation found
the higher the scores in those areas, the more likely the student was to pasisEXeRICon
the first attempt. Reading and science scores also demonstrated a sigoifsiéve: correlation
to NCLEX-RN pass rates. The relationship between NCLEX-RN success amd vaas not
found to be significant with age, math and leadership.

Work by McGahee, Grambling, and Reid (2010) examined predictors from a
baccalaureate nursing prograimh< 153) over a three year period. The purpose of the study was

to examine student academic variables from a baccalaureate nursingrptogietermine
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factors that may be predictive of student success on NCLEX-RN. Academiclesigxamined
were scores on the Scholastic Aptitude Tests (SAT), American CollegeATER), performance
in pre-nursing, science GPA, selected nursing courses and scores ordstaddairsing
assessments. The standardized assessment included a critical thinlkdemnasseand an end-of-
program RN comprehensive assessment designed to be predictive of NCLEXdeNSss End-
of-semester teacher generated comprehensive exams specific to thg program were also
identified as independent variables. In this retrospective correlationghdkxjistic regression
for analysis of the data was used with NCLEX-RN passing success apémelelet variable.
The logistic regression analysis indicated the variables with a samtificain effect on NCLEX-
RN success were RN Assessment Test scores, passing grades oft€r an béeoretical
Foundations and passing grades in Pathophysiology. The combined variables haynifgcandi
main effect on NCLEX-RN success were the RN Assessment Test and paibloglyys he
variables that were significant in the interaction models included scienceFRB¥Y Assessment
Test, the Fundamentals course scores, and scores in Health Assessment angsiédigyph
Science GPA was found to be significant in four different interaction modelstrohgest
predictors of NCLEX-RN success were found among the interactions.

Sayles, Shelton and Powell (2003) conducted a correlation study investigating the
relationship between scores on commercially prepared standardized asdessams created by
ERI and success on NCLEX-RN. The purpose of the study was to determine tbagkiat
between performance on the standardized nurse entrance assessmean(Ni&&)end-of-
program PreRN comprehensive assessment scores and success on theRMN OBE¥-sample
population N=78) consisted of one graduating class of an associate degree in nursingpprogra

Sixty-eight students (87.2%) successfully passed NCLEX-RN on thatleshpt. Pearson’s
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product-moment was used to determine strength of relationship between vaFablestween
group comparisons, the two tailed independdast statistic was calculatepl € .05). Variables
found to have significance from the standardized NET scores included mathg rexadiitne
overall composite scores. The end-of-program PreRN comprehensive ex@amioanposite
score correlated higher values positively with success on NCLEX-RN.

Jacobs and Koehn (2006), in a case study approach, described the implementation
process for a commercially available standardized testing prograrangeaMidwestern
university. The standardized testing program offered by ATI was adopted fiodricemeet
recommendations to address the need for increasing NCLEX-RN pass ratestt&mpt pass
rates were compared before and after implementation of the program. Thptokesstatistic
showed an increase from 86% to 92%. Senior level student feedback from 36 students reported
29 students reacting positively to the ATI program. Those in descent report&datiate to
prepare. The obstacles to implementing the ATI program were discussed angabieafthe
ATI program on curriculum decisions was identified. The article goes on tarekipta
implementation process in detail to assist schools of nursing in similar endeavors

In the qualitative study by Rogers (2010), students recognized standastizegnaents
as instrumental in their success on NCLEX-RN. Three faculty and five fatondents passing
NCLEX-RN on the first attempt were interviewed. Three major thencatiegories emerged (a)
student related, (b) collaborative and (c) curriculum related. Within thiewum related theme,
use of standardized assessments that mimic NCLEX-RN were recognaeeagsurring
activity identified by participants as contributing to preparation and success.

Uyehara, Magnussen, Itano, and Zhang (2007) used NLN content specific assessment

scores as predictors of NCLEX-RN and program success and as indioatdtgtion. The
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study was conducted at one school of nursing over a five year period after im plsoneita
new curriculum. Data were collected retrospectively at three phassdnfegsions, (b) within
the program and (c) at exit with a convenience sanipteZ80) of generic baccalaureate
nursing students. Within the program, NLN content-specific assessment scdvienfar
Health, Maternal Newborn, Pediatric nursing and Adult Health nursing wahea¢ed. Of those
passing NCLEX-RN on the first attempt significant correlations werectidt between the Adult
Health ¢ < .05), the Maternal Newborp € .05) and, the Pediatric Nursing< .05)
assessments. When variables were analyzed by statistical regresdeln, rthe best predictor of
success was the score on the Adult Health pest.(5). Of the eleven students who were
unsuccessful, no significant correlations among the variables were defdatanlitcome of the
study indicated that early recognition of the student as being at-risk basdddNocontent-
specific assessment scores, course grades and GPA are warrantedtadeng are able to
prepare sufficiently prior to taking NCLEX-RN.

Alexander and Brophy (1997) conducted a study identifying predictors of NGRIEX-
success and failures in baccalaureate students. Data was collectedifrerpear period
beginning in July 1988 and ending February 1994, just prior to implementation of the CAT for
licensure. The study contained a convenience samiptedd) of students failing NCLEX-RN on
the first attempt and compared this group with a sanipte 94) of students passing the exam.
The independent variables tested included all admission criteria, nursingnpiamrese and
exam scores and a standardized comprehensive end-of-program exam from gisti&
regression model selected four significant variables related to NGRIEXtccess (a) NLN
comprehensive end-of-program assessment, (b) Childbearing course,iogMuadult 1 course

and (d) Mental Health course grades. The authors claim using theseesfoalgrogression
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would allow for identification and intervention of students at-risk in nursing programesstlidy
recognized the importance of early evaluation for student counseling and intervent
Summary of the Literature Reviewed

The literature reflects student preparation for safe, entry-leveaiqeand successful
completion of the NCLEX-RN for licensure is a priority for nurse educatoasnyMtudies seek
to identify predictive factors and interventions that enhance success of gsanlu#tte NCLEX-
RN. Multiple studies indicated that nursing standardized comprehensive erajodspr
assessments are significantly correlated with NCLEX-RN sucegasdiess of company
affiliation (Alexander & Brophy, 1997; Bondmass et al., 2008; Carl, 2008; Crow et al., 2004;
DeLima et al., 2011; Grossbach & Kuncel, 2011; Harding, 2010; Matos, 2007; McGahee et al.,
2010; Noel, 2009; Sayles et al., 2003; Seldomridge & DiBartolo, 2004; Spurlock & Hunt, 2008;
Treas, 2006; Ukpabi, 2008). In the one meta-analysis (Grossbach & Kuncel, 2011) found in the
literature reviewing a variety of standardized assessments asleamialated to NCLEX-RN,
results show the strongest statistically correlated evidence waseddietiveen ACT and SAT
and end-of-program comprehensive examinations.

Nursing content-specific standardized assessments used to detenmmetetions with
NCLEX-RN outcomes were varied in content and company affiliation from $tushydy.
Mental Health (Alexander & Brophy, 1997; Bondmass et al., 2008; Crow et al., 2004; Be Lim
et al., 2011; Steunkel, 2008; Ukpabi, 2008), Community (Crow et al., 2004), Parent Child
(Bondmass et al., 2008; De Lima et al., 2011), Pharmacology (Bondmass et al., 2008; Ukpabi,
2008) and Fundamentals (De Lima et al., 2011; Esper, 2009; Ukpabi, 2008) as well as other
content-specific assessments were significantly correlated V@tiEN-RN success. Studies

show the relationships between standardized comprehensive end-of-prograsraagam
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NCLEX-RN failure not significant and inconclusive. However, end-of-prograsessments
were found predictive of NCLEX-RN success consistently. A varietpofent-specific
assessments were studied to determine their relationship to NCLEX-RN euttaimvere also
inconsistent in findings.

This completes the review of the most recent and significant literaferant to the
study. The theoretical support for the educational foundations for utilizing stizgreth
assessments will be described in the following section.

Educational Framework Applied to Nursing Education

Behaviorism and constructivism.

Knowledge about the world does not simply exist out there, waiting to be disdpbet
is rather constructed by human beings in their interaction with the world (Gordon, 2009). As
students gain knowledge and apply that knowledge in the social context of professiongl nursi
practice, understanding of concepts become more evident. Ultimately stomestige able to
demonstrate their level of understanding on standardized assessments shastémg of
specific content within the discipline needed for safe nursing practice.

Behaviorism forms the basis of traditional learning environments in whidiedbber is
the authority in the classroom and students do as the teacher instructs. Histoticsing has
utilized a behaviorist approach to learning. Behavioral theories focus on direattiost where
the teacher transmits the knowledge to students in a well-organized manner (LiG@@rsm
of the limitations of behaviorism, as a system for explaining learning led tcogevenht of other
theoretical formulations in cognitive and developmental psychology that tbonseow people
learn. Some students did not respond well to the behaviorist approach and need the opportunity

to explore and discover their own ideas..... (Norton, 1998; Vandeveer & Norton, 2005).
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Behaviorist teaching is able to account for measurable goals and outcomesation but
cannot be uncritically applied to education. Kohn (as cited in Gordon, 2009) critscimes of
behaviorism’s main concepts when appropriated into classroom management.

Prominent nursing educators of the 1970s and 80s made extensive use of the principles of
behaviorism. The move from the pure behaviorist approach toward a constructivist plyilosoph
supports the educational framework in nursing programs. Nursing is defifdd®BN as “both
an art and a science, founded on a professional body of knowledge that integreggssciopom
the liberal arts, and the biological, physical, psychological and sociatssié (National
Council State Boards of Nursing, 2010a).To Accomplish the less visible processigsd in
complex mental functions such as concept formation, problem solving, and critical thanking
move from the behavioristic paradigm was required.

Foundations of cognitive learning theory originated from the Gestalt psyctlislogdie
believed that people respond to complex situations or patterns rather than gust pasituation
which provides insight into a phenomenon (Vandeveer & Norton, 2005). Cognitive theorists
focus on and emphasize the mental processes and knowledge structure that careddrorferr
behavioral actions. The specific focus is on mental processes of perception, thkinkintpdge
representation and memory with emphasis on understanding and knowledge acquisitidn not jus
on a new behavior or learning how to perform a task (Vandeveer & Norton, 2005). In cognitive
models of learning students have active rather than passive roles in instrodtenew
responsibility for learning.

Constructivism in general terms, as explained in Gredler (2005), emphasizes t
importance of social processes along with cognitive learning in the prodwétknowledge.

The constructivist sociocultural theory accounts for the important roles thdtretati@ns,
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community, and culture play in cognition and learning. The goal of learning withid soci
constructivism is to shift the focus from correctly replicating the &@skvords and actions to
the successful organization by the student based on experiences. Educationattasistr
theory suggests that learners actively develop their own knowledge and rsecadtions
(Woolfolk, 2010).

According to Windschitl (as cited in Gredler, 2009) constructivism is based on the

assertion that learners actively create, interpret, and organize knewteddividual

ways. These fluid intellectual transformations, he maintains, occur wisanss

reconcile formal instructional experiences with their existing knowledke the

cultural and social contexts in which ideas occur, and with a host of other infltleaces

serve to mediate understanding (p. 39).

Cognitive constructivism acknowledges that new knowledge is developed and builds on
previous knowledge. To accomplish the building of knowledge, a learner-cerperedch is
required, where the teacher aims to elicit and understand what previous knowlddge eac
individual has and helps to construct new knowledge to develop new schemas (Woolfolk, 2010)
within the discipline of nursing (Li, 2007). The previous knowledge should include those
learned terms, conditions and principles that apply to nursing. Learners build upon previous
knowledge and life experiences in the acquisition of knowing and understanding. One method to
acquire this needed foundation is through development of declarative knowledge. eclarati
knowledge is knowledge that can be declared through words and symbol systems. &rocedur
knowledge is recognizing the process of doing something. It is knowing in actionf¢ipol
2010). Understanding involves declarative knowledge about characteristics and anagdl as

procedural knowledge for application in context. People learn best when they hewe base
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of knowledge in the area they are studying. With well-defined schemagi® @pgnition new
material makes more sense.

In the context of nursing, declarative knowledge is important to development ofaschem
toward understanding. Schemas originated from Piaget. Woolfolk (2010) describes sahiemas
the “basic building blocks of organized thinking” (p. 46). They are systems of thdagtink
objects with events in the environment. A person’s thinking processes become mormedrgani
and new schemas develop; behavior becomes more sophisticated and better suited to the
environment. Examples of such content in schema development are medical terminology,
pharmacology classifications and mathematical principles to calcuéattieation dosages for
administration to patients. “Understanding binds together knowledge learneddin@mas to
make sense of the world. Without understanding only unclear, isolated or unhelpfuldacts ar
seen.” (Wiggins & McTighe, 2005, p. 7).

“Nursing is a dynamic, continually evolving discipline that employs atlititinking to
integrate increasingly complex knowledge, skills, technologies and clienactvities into
evidence-based nursing practice.” (NCSBN, 2010a). Consistent with the théeaynifg
described the foundations of nursing practice for recall of information besmuessary to
create the basis for continued complexity of learning required throughout subsagserg
courses. Students must be active participants in the learning processg8kifion becomes
necessary to manage learning needs. Self-regulatory knowledge is knowingrawsage your
learning. It is knowing when and how to use declarative and procedural knowledge. In this
framework, the locus of control no longer rests with the teacher. Students nesd twle to

learn (Li, 2007).
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The ATI standardized content-specific assessments evaluate the Sthdsiut
foundational concepts and principles required at the beginning level (Assessnierdldgies
Incorporated, LLC, 2011b). Students’ prior knowledge and experiences are organized into
schema, patterns and connections for understanding and remembering (Woolfolk, 2010) nursing
content. Learning is augmented by active events in the classroom and sktiiceys requiring
participation in authentic learning opportunities for transfer of knowledge. f€raofs
knowledge to the authentic environment is evidence of understanding concepts learned. The
evidence can then be measured by multiple means including use of standasdieatspecific
assessments. Mastery of this foundation is then built upon through subsequent course work and
clinical experiences toward understanding of the domain of nursing culminasngdass on
NCLEX-RN.

As mentioned previously, foundations of nursing practice are evaluated in the content-
specific assessments offered by ATI. The Fundamentals assessnhgatesvstudents’ basic
comprehension and mastery of the fundamental principles of nursing practicet ©he lis
concepts includes communication techniques, health assessment, medicationratiomnist
safety and support of psychosocial needs. The Pharmacology assessment liasliedes
pharmacologic principles and knowledge related to safe administration anmngnof drugs.
The Mental Health assessment covers basic assessment, therapeutiientirssationships,
anxiety and defense mechanisms as well as pharmacologic and non-pharroat@ogintions
for clients with a variety of mental health disorders (Assessment Techemlogtitute, LLC,
2011b). Chapter one has a complete description of concepts contained in each assessinre

this study.
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Foundational concepts of nursing

The combination of declarative and constructivist influences described previously for
the educational framework for this study. The foundations of learning in nursing osgyne
and recall of concepts developed in the didactic setting and build upon those concepts through
authentic clinical experiences. It is hypothesized that a student’s socdassre on NCLEX-

RN is directly related to the acquisition of the cognitive knowledge of foundationaipbes
the domain of nursing and are influenced by the educational framework of constmucthe
knowledge constructed during the first academic year influences perfmeroarstandardized
content-specific assessments which will ultimately impact the kalgelacquisition and
formation of principles and concepts expressed in future performance on NCLEX-RN.

The concepts and processes assessed by ATI are consistent with the foundatidas basi
nursing practice. The content of NCLEX-RN is organized into Client Needgaaes and
subcategories. The categories described by the NCLEX-RN bluepriraferar®l Effective
Care Environment, Health Promotion and Maintenance, Psychosocial Integrity anoldjigal
Integrity (National Council State Boards of Nursing, 2010a). Table 1 shows tipagsom of
concepts consistent between the three ATl assessments under study and RIC CHi¥nt
Need categories.

Table 1

Concept Comparison

ATI NCLEX-RN
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Fundamentals

Health care delivery

Thinking strategies
Communication

Professional standards
Nursing through the lifespan
Health Assessment
Admission, transfer, discharge
Medication administration
Error prevention

Safety

Infection control

Comfort

Basic needs

Wound Care

Psychosocial family, cultural and
spiritual health

End of life care

Oxygenation

Circulatory

Fluid and electrolyte, Acid/Base
Elimination

Neurosensory

Pharmacology

Pharmacodynamics
Pharmacokinetics

Safe medication administration and
monitoring

Medication error prevention

Age specific considerations

Mental Health

Legal/ethical principles
Therapeutic communication

Therapeutic nurse-client relationship

Anxiety
Defense mechanisms

Safe Effective Care Environment

Legal rights and responsibilities
Ethical practice

Confidentiality

Advocacy

Error prevention

Safety

Variance reporting

Safe use of equipment

Use of restraints/safety devices
Handling infectious materials

Health Promotion and Maintenance

Aging processes
Health promotion
Disease prevention

Physiological Integrity

Assistive devices

Elimination

Mobility/immobility
Non-pharmacologic comfort
interventions

Medication adverse effects
Blood and blood products
Dosage calculation

Vital signs

Fluid and electrolyte imbalances

Psychosocial Integrity

Behavioral interventions

Chemical and other dependencies
Coping mechanisms

Crisis interventions

Cultural diversity




43

e MH nursing in diverse populations e End of life care
e Non-pharmacologic therapies e Family dynamics
e Pharmacologic therapies for various

mental health disorders

Conclusion

This chapter provides a brief history of the development and use of standardized
assessments and student outcomes on the NCLEX-RN licensure examinattgie gtudies
were reviewed that examined the relationship of standardized assessnstatdent
performance on the licensure exam. Studies utilizing content-specifssass@s as predictor
variables for NCLEX-RN outcomes were limited in the literature. Thietyaof content-specific
assessments used as independent variables within those studies was incans@iéent and
company of origination. No studies were found to predict NCLEX-RN outcomes ursingear
content-specific assessments only as the independent variables. Marg/ ilidesl associate
degree nursing programs as the population of interest whereas the populatioresif iotehis
study was baccalaureate prepared nursing students.

Based upon the lack of studies to identify any relationship between ATI ceptsific
assessment scores of baccalaureate students during the first acgeimaith NCLEX-RN
outcomes, the findings of this study will further inform schools of nursing and addhodkief
knowledge surrounding the subject. Reliable predictors of passing and failing are imethee
first year of a nursing program. Early identification can allow foryetion to increase the
probability of passing NCLEX-RN on the first attempt which will ultimatelcrease the number
of nurses graduating to fill the projected shortages needed to care for the gagedig

population.



44

Some educators criticize the use of standardized assessments (Spurlock 20B4int
Wiggins, 1991). One limitation identified is the exams have a history of moldingdtistral
content to teach to the test (Gordon, 2009). Other nurse educators support the implementation of
a standardized assessment program. Jacobs and Koehn (2006), describe the need daestandar
assessments as part of a program for early identification of at-riskttudibeir
recommendations included using individual student percentile scores from contafit-spe
assessments offered by ATI.

Even though Bondmass et al., (2008) identified critical assessments netmsstangent
progression to include Fundamentals of nursing, Pharmacology and Mental Health.ilesi
studies were found evaluating the relationships among these three ATitespeeific
assessments to NCLEX-RN outcomes for baccalaureate prepared nwdergsstluring the
first year of a nursing program. The rationale for including FundameRtasmacology and
Mental Health content-specific assessments was influenced by tleuleurframework of the
Eleanor Mann School of Nursing generic baccalaureate program. In additidiC teX-RN
Client Need categories identified by NCSBN include psychosocialritytelgasic care and
comfort and pharmacological therapies. Chapter 3 contains tables explaifirglieat Need
category as related to the three ATl assessments.

Studies reviewed utilized a variety of companies and types of contentispecif
standardized assessments as variables. The sample populations wereatneamdriety of
nursing program. In most studies samples were small, especially when udiBgKNRD
failures as the outcome of interest. Those studies utilizing ATI standéiaizessments were
also limited. Of the four studies found utilizing ATl assessments, twotegbsample

populations from a university setting. In summary, the gaps in the literature Wwhesstlts of
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this study could be useful were identified as predicting NCLEX-RN outcomed basEores

from content-specific assessments administered during the firstfy@daccalaureate program.
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Chapter Three: Method

Introduction

This chapter is presented using the organizing framework developed by Collins,
Onwuegbuzie and Sutton (2006). The authors’ conceptualize the research process asdccompris
of 13 steps. The steps were developed primarily for mixed-methods researchhattieoug
framework is appropriate for monomethod quantitative and qualitative studied.aSolms
and colleagues describe the process beginning at;

theResearch Formulatiostage followed by thBlanningandimplementatiorstages.

Within each stage multiple steps describe the research process thooyghtmon. The

proposed study will be described in the following steps; (1) determining #hefgibe

study, (2) formulation of the research objectives(s), (3) determiningskanch
rationale, (4) determining the research purpose, (5) determining thechegaastions,

(6) selecting the sampling design, (7) selecting the research dé&3igallécting the

data, (9) analyzing the data, (10) validating the data and data interprefgtions

interpreting the data, (12) writing the final report, and (13) reformul#ti@gesearch

questions (p. 69-70).

Formulation Stage

In this stage, five steps represent a linear process to begin the foomolatine research
design. The overall approach of the design was quantitative. The type otajieninquiry was
correlational with predictive analysis in an attempt to determine iafioethip exists between
the independent and dependent variables. The approach utilized descriptive andahferenti
statistical procedures to analyze the data. No variables were mardmnatenferences were

made based on retrospectively collected assessment scores, results otRIKCBEd
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demographics. The potential impact of the study on the field of nursing edusatisoussed at
length in Chapter Five.

Goal of the Study

Findings of this study further informs nurse educators regarding the use of dizealar
content-specific assessments provided by ATI in predicting NCLEX-Riéaiwithin the first
year of a nursing program and adds to the body of knowledge surrounding use of conymerciall
prepared standardized testing programs. Early identification of atuidérgs has the potential
to decrease NCLEX-RN failures for programs of nursing by allowing for implementation of
a remedial plan before and during the final academic year of a nursingmrawgddafirst-attempt
on the licensure exam. Examining students’ past performance can servenotirdor
stakeholders in nursing education for future impact on NCLEX-RN failure rates

Research Objective

The objective for this study is to identify any relationships between the imdiepute
variables (ATl assessments) and the dichotomous dependent variable (NCLBMXd®Re).

Research Rationale

The vision for this study was guided by the gaps in the literature utitomgnercially
prepared content-specific assessments developed by ATI to predicoNRNBuUtcomes in
first-year baccalaureate nursing students. Use of ATI assesswestimited in the research
literature. No studies utilizing the combination of content-specific assggs analyzed as
independent variables to predict NCLEX-RN failures for first-yeacakaureate nursing
students were found in the literature.

An electronic search for the most current research was conducted dunosgititeof

June 2011 and October 2011. The computer-based search engines used were pAB@aly E
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and OVID. The descriptors used to locate the available literature includedasdized
assessment, exam, assessment, nursing, education, Assessment Teclinstibgiespredicting
NCLEX-RN, predictor NCLEX-RN, licensure and NCLEX-RN success aitgréa Searches for
the latest educational literature surrounding the topic were also cemhfilein electronic
educational newsletters, such@sronicles of Higher Educatioand from personal holdings.

The Eleanor Mann School of Nursing program Standardized Tests policy for
implementation of the ATI CARP program for the first academic yealeguihe selection of the
content-specific assessments identified for use as independent varidhkestudy. Analysis of
relationships between the variables of content-specific assessmertsdining the first year of
the nursing program could prove to assist in early identification of at-risknésudbich can
ultimately influence NCLEX-RN pass and fail rates.

Purpose of the Research

As explained in Chapter One, the purpose of this study was to determine ibagkipt
and predictive ability between ATI developed content-specific assessowat and student
outcomes on NCLEX-RN. Scores were collected from archived dataldeditaough the
Eleanor Mann School of Nursing and ATI.

Research Question

The question guiding the selection of the research design was:
What are the odds or the probability that student scores on the following ATI asstssm
Fundamentals, Pharmacology, and Mental Health will predict their outcomesadmpiasl on the
NCLEX-RN exam?
Planning Stage and Implementation Stage

Sampling and Research Design
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The University of Arkansas is a public university and considered to be the $i@gehip
higher educational institution having provided advanced learning opportunitieaftyr H&0
years. The total student population has exceeded 23,000 students for the fall 2011 enroliment
period. Students from approximately 100 nations attend the University seeking continued
educational experiences. The University boasts nearly 200 academic progtiameus emphasis
on teaching, research and service (University of Arkansas, 2011a).

The Arkansas Board of Nursing reported a total of 272 graduates between 2008 and
2010. The report also indicates 228 students successfully passing NCLEX-RN ost the fir
attempt for the same time frame (Arkansas Board of Nursing, 2011). These sumiliEated a
potential of 44 NCLEX-RN failures for the 2008 through 2010 time frame. The number of those
reported graduating from the generic baccalaureate program was naedpé@tié sample
containing student records on the first-attempt of NCLEX-RN was collectednmber was
expected to be significantly larger for NCLEX-RN pass category thratmdse failing NCLEX-
RN on the first attempt. The anticipated total sample was expected to be wittangkeeof 200-
250. The final number of participants included in the sample was quite lower at 119. The
dependent variable was dichotomous with two groups (a) those who failed NCLEX-RB& on t
first attempt and (b) those who passed NCLEX-RN on the first attempt.

The participants for this study were from one university, which is consigiéna case-
study research strategy. Quantitative studies characteristisgliarge, representative samples
with the purpose of generalizability (Green, 2007, p. 149). However, a case catebionihis
studies’ sampling design to meet the characteristics of purposive sangtiegaibed by
Teddlie and Tashakkori (2009) where researchers want to generate a wealtmuadtiofofrom

a few cases. The sampling design was purposive in that the sample addregsesifibhe
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purpose of the study and was selected to achieve representativeness pilisftthe larger
population and for comparability across studies (Teddlie & Tashakkori, (2009). Behaus
study includes a dichotomous outcome of passing or failing NCLEX-RN, the size ofrthle sa
varied significantly between the two groups. The total sample size was 119. Oneechiuvelve
participants passed and seven failed NCLEX-RN on the first attemps &ldsHopkins (1996)
declare convenience samples as “accidental” (p.226). The selection of the feantipéestudy
was not accidental and the sampling characteristics align moreydiogelrposive. Based upon
the evidence in the literature, the sample design for this study was &tkasfipurposive.

The sample selected for this study was from a generic baccalapireatsing program
offered by one University. Johnson (1988) studied differences in nursing perferbetmeen
baccalaureate prepared nurses and the more technical programs of assgr@ataradkediploma.
Baccalaureate prepared nurses showed significant differences iruoacation, knowledge,
problem-solving and the professional role. Associate degree and diploma progvams ha
traditionally prepared nurses for the direct patient care roles. In additpatient care skills,
baccalaureate nurse are provided didactic courses on research, leadershipssyedn®at and
community focused health care. The addition of the described courses limits the otimbe
credits devoted to direct patient care for baccalaureate education asextop@ssociate degree
and diploma programs. This difference in philosophy of nursing programs could meszotré
differences on standardized assessments. NCLEX-RN is developed andepré&saititlevels of
education for entry into practice as a registered nurse with the focus on pateetd promote a
safe effective care environment (NCSBN, 2011c). Thus, it might be expedtedenage scores
on the content-specific assessments differ across program types witlabeeate prepared

students performing at a lower level.
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Inclusion criteria for the sample were (a) completion of the genectalzaureate nursing
program (b) completion of the 2007 versions of the content specific mastery asgessme
provided by ATI and (c) record of the pass or fail status on the first{attt@iNCLEX-RN.
Archived student data for the graduates completing the 2007 version of the ATI cpeeific
assessments between 2008 and 2010 from one university were used in the sample. Subsequent
graduates received the updated 2010 versions of the ATI content-specific assessd were
not included in this study. Data were incomplete for those students taking the 2010 versions of
the content-specific assessments as NCLEX-RN pass or fail statbhsfpopulation will not be
available until summer of 2012. Exclusion criteria omitted those students vgsimmscores on
any of the three assessments identified as variables in the study or who beord®f first-
attempt on NCLEX-RN.

To further guide the investigation, the research design selected ussdagics
guantitative research techniques to develop and measure the relationship betwagaltes.v
All data collected were retrospective in nature and considered non-expialichge to lack of
implementation of a treatment.

Description of the nursing program.

The Eleanor Mann School of Nursing resides on the campus of the University in
Fayetteville, Arkansas. The school of nursing offers baccalaureate andtgradograms in
nursing. The baccalaureate nursing program prepares graduates fetyaofarare settings
including acute care facilities and community settings where they manatggeand chronic
patient care and promote health and wellness. The first nursing program offitre&ahool of
Nursing (SN) was at the associate degree level approximately 30agearThe baccalaureate

program was first offered in 1992.
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The SN offers four options for granting baccalaureate degrees inclugermgac
program, generic with honors program, licensed practical nurse to baccguogaam (LPN —
BSN) and registered nurse to baccalaureate program (RN-BSN). The &bl agntimes per
year. The two generic and LPN — BSN programs prepare graduatke theédNCLEX-RN for
licensure as a registered nurse (University of Arkansas, 2011b).Théecdemmalaureate
program is four semesters in length for full time students requiring twe f@atompletion. The
SN holds accreditation from the Commission on Collegiate Nursing EducatiodEH)Cd
approval from the Arkansas State Board of Nursing. CCNE accreditation masl @&a2002 and
continued approval is granted through June 20, 2017. The state board of nursing approval is
current and granted through January 2013. The minimum GPA expected of studentg dpplyi
the SN is a 3.0 with the application process being competitive using a ranking &yste
admissions.

Use of ATI in the nursing program.

The SN began using the ATI Comprehensive Assessment and RemediatiorePackag
(CARP) in the fall of 2008. The student handbook for nursing students at the University of
Arkansas contains a policy f8tandardized Testequiring all baccalaureate students to achieve
the national average or higher on the content-specific assessments for icongbltte nursing
program. Administration of the Fundamentals, Pharmacology and Mental Healisments
occurs during the first two semesters of the nursing program. The Standardste policy
followed by the Eleanor Mann School of nursing allows for multiple attemptsith tee
benchmark accompanied with supplemental remediation activities.d-puthoses of this
study, first-attempt scores on content-specific assessments wer&padock and Hunt (2004)

found that programs allowing multiple attempts to achieve a minimum scoranutasdized



53
assessments were not significant in identifying those students at-risi{dioe on NCELX-RN.
Further, the authors indicate only the first-attempt scores were sagrtifn relation to NCLEX-
RN outcomes and were considered the best indicators of level of knowledge in nursing. The
content-specific assessments and associated nursing course placemspidysdlin Table 2.
The completéStandardized Testingplicy is included as Appendix A.
Table 2

Content-Specific Assessment Placement within the Curriculum

Content-Specific Assessment Nursing Course
Fundamentals of Nursing NURS 3422: Foundations of Nursing Practice
Pharmacology NURS 3634: Adult Health and lliness 1
Mental Health Nursing NURS 3742: Mental Health and lliness

ATI offers the CARP via computerized means or the more traditional paper and penc
method. ATI provides schools of nursing with standardized procedures for admonsbfat
proctored assessments. The Eleanor Mann School of Nursing administersthmeaste
utilizing the computerized option. The assessment administration environmenthaasraom
space with computers available to each student. The testing paramettuséots were
provided to proctors in thieroctor Manual for ATl On-line Assessmenithis document is
available to proctors on-line for reference. The proctor manual is availableodabutty
members with a valid identification code and password from institutions purclassiegsment
products from ATI. The specific physical environment for computerizechtesids claimed to
be appropriate and consistent with the standards expected by ATI. Accommoda&tiorzslar

available for students with disabilities to comply with the Americans Righabilities Act



54
(ADA) “requiring reasonable testing accommodations for students wbitiies” (Airasian,
2010, p. 341).

Data Collection

Retrospective data was collected from archived files from the Univefsitrkansas
admissions office and the Eleanor Mann School of Nursing. “Retrospective studiestoseal
data to look backward in time and are particularly useful for studying thenslkip between
variables whose occurrences are difficult to predict” (Kirk, p. 9). Peromiger use of the data
was sought from the Institutional Review Board (IRB) at the Universifyrkdinsas and the
Eleanor Mann School of Nursing. Following approval, the data collection process was
coordinated with the Eleanor Mann School of Nursing. Demographic data of age and gender
were provided by the administrative contact from the SN. Additional demograptiimatfon
was not gathered for purposes of admission to the SN therefore no additional demographics wer
included in this study.

Ages, gender, ATI content-specific assessment scores and NCLEX-RN paisstatus
from the first academic year of the nursing program were combined into ensetlaData were
correlated and then de-identified by replacing student names witindatambers that could
not be re-linked. Date of birth was transformed into age in number of years atéhsf first-
attempt on NCLEX-RN. During the research process the data and all tsdaldauments were
maintained in a locked system in electronic format. All data were reportedregate form.

The original file correlating student names with corresponding aseessoores, NCLEX-RN
status and demographic data was discarded and deleted from all devices. Tiifcetidata
files were and will continue to be secured by the principle investigator wstwpad protected

files in electronic format.
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Age was calculated and placed into ranges. Gender was categorieathies(1) or male
(2) and dummy coded in the analysis. A summary of the age ranges and genoladexd in
table format in Chapter Four.

Instruments and procedure.

ATI claims to assist students in achieving NCLEX-RN success at doatr to 100%
than any other commercially prepared educational system on the marketridddgaaclaims to
be the leader in on-line learning (Assessment Technologies Institi@e2011). The
comprehensive assessment and review program (CARP) offered by ATdgeogmediation
and assessment activities to assist students throughout the nursing programRPhal€0A
includes academic measuring tools to identify potential problems for eanyention to
promote student success.

As part of the CARP package, the content mastery series (CMS) providesresges
information regarding a student’s mastery of concepts in specific e e correlated to the
NCLEX-RN test plan. The CMS is designed to evaluate assessment scores aal grovi
formative indication of developing NCLEX-RN readiness in specific conteasa€&roup
performance information can be obtained by participating schools of nursing pogcinesATI
CARP. The CMS contains eight content specific assessments. Threeegjtlihwere used in
this study: (1) Fundamentals, (2) Pharmacology and (3) Mentalh-&alt the purposed of this
study, these mastery assessments are referred to as “content-ggsesgement” for the
remainder of this paper. Table 1 provides a complete list of concepts addressdd in e
assessment utilized as independent variables for this study. Theressssare criterion
referenced indicated a specific behavior or outcome associated with theeftanting

performance on a set of standards expected of the registered nurse. A tombirthe Angoff
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and the Bookmark standard setting methods were used to establish reliabilityiditdofahe
assessments and determine cut scores for three levels of proficiency onthacGMB
assessments. In this process, expert nurses (judges) were consulteditamisestaluated and
scored according to set criteria. Each level cut score range wakatadcat a 95% confidence
interval (Kelley, 2007).

From the reports of the scientists and psychometricians at ATI, it is conchaded t
reliability and validity of the content-specific assessments has bedsigstd for the intended
use and purposes of the test. Cultural bias is addressed by ATI with ethnic ancegpadsr
Multiple revisions and modifications are suggested to display the assesserastwithout bias
to gender or ethnicity. It is concluded that bias within the existing 2007 ass¢s$ag been
satisfactorily addressed by ATI.

Students receive a report (Appendix B) following administration of thesament
providing overall raw percentage correct, a norm-reference of peecearthk comparing each
student’s respective score to all students taking the assessment froralauraate program of
study and comparisons to all students in registered nursing programs nat®nalgnts are also
provided an assigned level of performance based on their respective scoes8. dediribes
students expected behaviors at each level. Table 4 shows the levels of perfomdance a
associated cut score for each assessment used in this study.

ATI aligns assessment content with NCLEX-RN Client Need categydfi@ch category is
assigned a specified number of assessment items. Table 5 identifies goeesnd number of
items to evaluate student performance in each content-specific achaadsa@ssment includes an
additional 5 items for analysis and possible use in future assessments. Theessl@datnot

included in the student performance analysis in the results.
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Levels of Proficiency
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Level 1

Level 2

Level 3

-is expected to just meet NCLEX-RN
standards in this content area.

- should demonstrate the minimum level of
knowledge in this content area required to
support academic readiness for subsequent
curricular content.

- should meet the absolute minimum
expectations for performance in this content
area.

- is expected to readily meet NCLEX-RN
standards in this content area.

- should demonstrate a level of knowledge in
this content area that more than adequately
supports academic readiness for subsequent
curricular content.

- should exceed minimum expectations for
performance in this content area.

- is expected to exceed NCLEX-RN standards
in this content area.

- should demonstrate a high level of knowledge
in this content area that confidently supports
academic readiness for subsequent curricular
content.

- should exceed most expectations for
performance in this content area.

Table 4

Content-Specific Assessment Levels With Cut Scores

Assessment Level 1 Level 2 Level 3
Fundamentals 58.3% 66.7% 80.0%
Pharmacology 50.0% 63.3% 76.7%
Mental Health 61.7% 70.0% 85.0%

Nursing
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Fundamentals assessment.

The 65 item assessment evaluates the student’s basic comprehension amycirthste
fundamental principles for nursing practice. Concepts assessed include fmusmdéfpractice
(health care delivery, thinking strategies for nursing practice, commiamgcptofessional
standards, nursing through the lifespan, health assessment), basic nursjagroasion,
transfer and discharge processes, medication administration and errotipre\aafety,
infection control, comfort and basic needs and care of wounds), support of psychosasal ne
(psychosocial, family, cultural and spiritual health, end-of-life), suppgrhgsiologic needs
(oxygenation, circulatory, fluid, electrolyte and acid-base balance, gastrale elimination,
neurosensory) and health assessment (assessment of vital sign and gengstrmngpgcific
assessments).

Pharmacol ogy assessment.

The 65 item assessment evaluates the student’s basic comprehension argcbmaster
pharmacologic principles and knowledge of prototype drugs. Concepts assefsdel basic
pharmacologic principles, safe medication administration, medicationpeeneention, age
specific considerations and knowledge related to the safe administration and imgpoitor
prototype drugs that are used to treat infections, pain and inflammatiodi as ®se that
affect the immune, nervous, cardiovascular, respiratory, renal, digestiverieagdmproduction
systems and the blood.

Mental health assessment.

The 65 item assessment evaluates the student’s basic comprehension arydamhast

mental health nursing principles. Assessed concepts include, basics inmeafttahursing

(assessment, legal/ethical principles, therapeutic communication, tingcapese-client
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relationship, anxiety and defense mechanisms, mental health nursing in givauaions),
non-pharmacologic therapy of mental health disorders, pharmacologic therapgitaf health
disorders, and nursing care of clients with various mental health disorders.
Table 5

Item Distribution in Client Need Categories

Content Specific Assessment

NCLEX-RN Client Fundamentals Mental Health Pharmacology
Need Categories

Management of Care 4 - -

Safety and Infection 8 2 -

Control

Health Promotion and

Maintenance 16 - -
Psychosocial Integrity 11 55 -
Basic Care and 13 - -
Comfort

Pharmacological and

Parenteral Therapies 5 2 60
Reduction of Risk 2 1 -
Potential

Physiological

Adaptation 1 - -

Note (-) indicates no test items in the Client Need category

Two versions of each content-specific assessment are availableBRswistributed for
the initial attempt. If a retake of the assessment becomes necéssay 6n program policies),
version A is available upon request. Students are typically allowed one mintéstgeem.

Individual testing parameters can be adjusted for special needs.
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NCLEX-RN licensure exam.

The reliability and validity of NCLEX-RN has been established by th&BIXE
Adjustments are made to the test every three years. Because pplaatiges over time, the
NCSBN performs job practice analysis studies every three yearfetti securately current
nursing performance expectations and provide psychometrically sound and legaikilalef
licensure examinations. The performance of practice analysis servetuttetae validity of
the test plan guiding content distribution of the licensure examination. The meiippdskd for
the three year review include: (a) descriptions of subject matter expettgracesses (b)
guestionnaires (c) sample selection (d) data collection procedures (e) indororaaissurance of
confidentiality (f) response rates and (g) participant representassven¢he population of
newly licensed nurses. The process convenes a panel of experts in practieatiiog @ list of
nurse activities and behaviors expected of the newly licensed registeredDates were also
collected from a randomized sample of individuals passing the NCLEX-RN exami(&/endt
& O’Neill, 2008). For the purposes of this study, the NCLEX-RN serves as the outcaatdesa
of interest. Complete reliability and validity documents are availabavat.ncsbn.org.

Description of Data Analysis

Once the data were received, an initial exploratory analysis was teddaaetermine
missing values, outliers and distributions. Parameters describing the samphipomldta
including range, means, variances and standard deviations were calculateébeuSitagistical
Analysis System (SAS), Version 9.2 program and univariate procedurempsens of
normality were analyzed. However the use of logistic regression laeksetd for normality to
be established. Tables displaying the data and associated distributiomewsdoped. Once the

exploratory data analysis was completed the researcher moved forwattenihferential
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statistical analysis of the methods associated with answeringsbarch question. The
independent two sampléest procedure was used for between group comparisons.

To analyze further the data to answer the research question guiding ting ipigairy
logistic regression models of inferential statistical analysi® werployed to determine strength
of relationship of the three ATI content-specific assessments for predifihgX-RN
outcomes. Binary logistic regression was determined to be the approm@istécat model to fit
the observed data. The interval scale used for scoring ATI content-spssegsments
combined with the dichotomous dependent outcome of pass or fail support use of the binary
logistic regression model. “The outcome of pass or failure NCLEX-RN onrtafiempt is
mutually exclusive.” (Leech et al., 2008, p. 152). The assessment scores aligmiak witerval
classification because a score of zero cannot accurately detemmafsence of knowledge
regarding the content on the exam. Because the dependent variable was dichotomous and doe
not fall on a continuum, the assumptions of bivariate normality cannot be met. ¢algisti
regression does not assume a linear relationship between the independent and dependent
variables (Glass & Hopkins, 1996). A condition of binary logistic regression igeadample
size for accuracy. Some researchers indicate a minimum of 20 casesdietopwith a
minimum of 60 cases (Leech et al., 2008). Other scientists recommend a minimum of 50
participants per predictor variable (Wright, 1995). For this study, the sampleaszself-
limiting because of the finite number of graduates and retrospective niaitneasing the
sample size above the available 119 would require participation by schools of nursitg thasi
University of Arkansas as the administration of the 2007 versions of all the comerftes

assessments have been replaced with the updated 2010 versions.
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The conventional level of significance for risk of error was establishie 205 level.
Data were imported for use in the SAS, Version 9.2 program supported by the gradegée col
at the University of Arkansas. Remote access was provided to the SAS progragh throu
purchase from the Information Technology department at the University ofigaka
Correlations between the independent variables were evaluated for moégoaty.
According to Pedhuzar (1982), Multicollinearity suggests a strong linkeéioreship
among the independent variables and could be a potential source of confusing or
misleading interpretation of findings. Slight fluctuations in corretetibetween the
multiple independent variables (due to sampling or random errors) and the outcomes
coupled with multicollinearity may lead to very large fluctuations in theessipn
coefficient estimates The definition of a strong linear relationship amdegendent
variables is not consistent within the research community. In fact, Pedhuzar
espouses that the definition of multicollinearity is not consistent (p. 246).
Additionally, each score is determined to be independent of each other and lieladely to the
natural log of the odds ratio of the dependent variable. The odds ratio describes tfle sfren
association between the two binary values in each of the categories of passoorNeCLEX-
RN. “The odds ratio is the ratio determining the odds of an event occurring in one group and
compared to another group.” (Leech et al., 2008, p. 152). This measure is appropdata for
with dichotomous variables.
Once the calculated values were determined, comparisons were magassanated
critical values. Effect size estimateB (vere calculated to further describe between group

differences to complement the inferential statistics. Odds ratio éstimare calculated by SAS
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and analyzed. Confidence intervals (CI) were calculated for a 95% chamcéusfan in the
established range. The results of the data analysis are presented in Ebapter

Even though the sample population of this study was limited to one university and one
nursing program, generalizations can be appropriate. External genemasiz#tthe findings
provide faculty and students with predictive value of content-specific assgssmalentify
students at-risk for NCLEX-RN failure. Early identification of studentkitag the necessary
knowledge level of these content-specific assessments presented durirgg #oadlemic year
of a nursing program serves to inform faculty and students to direct teachiegiss and
methods to address NCLEX-RN outcomes. Since ATI acknowledges a relgtiith2100
colleges and universities nationwide utilizing their products, generalizabiktlyme
baccalaureate programs is anticipated and feasible (ATI, 2012). Signifiedingé for any one
of the content-specific assessments would inform many baccalaureatey quogirams
implementing the CARP developed by ATI.

Description of Data Validation

The plan for validation of the data was followed to include a visual inspection of values
and numerical data for any discrepancies to insure accuracy. Thechesaemained aware of
the emerging relationships in the data. “The data were validated by corgitlestworthiness,
credibility, dependability, applicability, consistency, neutrality atality, objectivity,
transferability and interpretation evident” (Collins et al., 2006, p. 72). Personabwiaisl the
subject under study was recognized as important in the validation of the results.

Description of Data Interpretation

The plan for interpretation of the statistical analysis presented by th@i®4&m

included careful evaluation of the output for relationships between the independent and
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dependent variables through inductive reasoning. The principle use of statifiences in
research is to obtain knowledge about a larger population from a relatively smaémaim
persons intuitively from the particular to the general (Glass & Hopkins, 1996, p. 223).
Consideration for the purpose of the study directed the interpretation to ansveseidweh
guestion leading the inquiry. Inferences were identified for gendbdityaof findings to the

population of nursing students in baccalaureate programs.
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Chapter Four: Data Analysis

The purpose of this retrospective study was to determine the ability ols8@$sments
utilized during the first year of a baccalaureate nursing program to piatlict on NCLEX-

RN. The question guiding the inquiry was: What are the odds or the probability thait stude
scores on the following ATl assessments: Fundamentals, Pharmacologyeatad iNealth will
predict their outcome of pass or fail on the NCLEX-RN exam? Pearson’s prodoan
correlationst-tests and logistic regression were appropriate model fits for the obsetaeahda
were utilized to identify relationships with the dichotomous outcome of passinging fail
NCLEX-RN.

Sample Description

All students who graduated from a generic baccalaureate program bet@&08 and
spring 2010 from one university were included in the sample. Participants must havetedmpl
the first year ATl assessments of Fundamentals, Pharmacology and Meaital and taken the
NCLEX-RN at least once. First-attempt scores on the content spesiissasents were tested to
explain the pass or fail status on the first-attempt of NCLEX-RN.

The appropriate permissions and letters of approval were obtained from thecRese
Review Board at the University of Arkansas and the Eleanor Mann School of Nursingedine D
of the School of Nursing provided written electronic notification of permission.didusment
was submitted with the Research Protocol form for review by the InstituRavéew Board
(IRB). The study was granted exempt status with permission to move foowde darchival
data collection phase. Appendices C and D provide these documents for review and tonfirma

of permissions for the study.
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All information related to student identify was carefully protected in a secur
environment to ensure confidentiality. The electronic version of the datasebavatained on a
personal computer requiring a password for access. Archival data receivelédhage; gender;
student scores on the three content specific assessments of fundamental$eaktntahd
pharmacology provided by ATI; date of first attempt on NCLEX-RN; and pa&sl status on
the first attempt of NCLEX-RN. At the conclusion of the study, all names veenoved from
the original dataset and discarded. Participants were identified bgrilesmonding number line
in the dataset during the analysis.
Data Validation

Prior to data analysis, the explanatory variables and binary outcomes of the 167
participants were inspected for accuracy, plausibility, missing informaiisunl distributions
and outliers. Age was calculated from the date of birth and date of finstpatbes NCLEX-RN
using functions in the Excel software program. In the age category, oingppattwas
calculated as 19 years of age. This was recognized as a possible eramfanted through the
Eleanor Mann School of Nursing. The age of the participant was determined todwt. ddre
assigned graduating class for each participant was not provided in the Exsebfitted with
the sample data. All categories of data were provided in aggregate forrtipBats’ data with
missed results for any of the assessments or NCLEX-RN were elichinate the study. The
majority of omitted information was due to lack of NCLEX-RN first-attentgtus. As reported
by the School of Nursing, several participants from the spring 2010 class had ndtiGikeX-
RN to date. One participant with incomplete content-specific assessmesd aaibr a
corresponding failure status on NCLEX-RN was eliminated. No other participatihis failure

category were eliminated from the study. Forty-eight participartsmissing results from one
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or more assessments or NCLEX-RN were eliminated from the study, lédwrid 9
participants. No participant data was removed due to extreme values. The Sk, 96 was
utilized as the program for analyzing the dataset.
Data Interpretation

Descriptive analysis.

The national average benchmark established by ATI was utilized by tneEMann
School of Nursing to determine those who had met the requirements of the Standardingd Tes
Policy and those needing remediation and additional instruction. Table 6 provides a sompari
of the two groups with the national average on each of the three assessments.

Table 6

Group Score Compared to National Average

ATI Content Assessment National Average Group Scores
Pass Fail
Fundamentals 69.1 74.1 68.6
Mental Health 71.1 80.3 76.7
Pharmacology 62.3 71.1 63.1

To calculate the descriptive statistics the PROC UNIVARIATE piocewas used in
SAS. The distributions of the variables were visually inspected for normBEhéyaverage age of
the population sampled at the time of taking NCLEX-RN was 23.6, SD = 4.51 years. #gé ran
from the youngest participant reported at 19 years of age and the oldegbaairat 58.
Seventy-five percenn(= 89) of the participants were aged 22 or 23. Ninety-three percent of the

participants fell in the age range of 19-29, 5% in the 30-39 range and 2% in the 40-49 and 50+
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categories. The age distribution revealed a positive kurtosis of 30.17 with a leptekape
with the median and mode falling at the age point of 22. The Shapiro-Wilk test for ngrmali
statistic reveale@ < .001. This value indicates the distribution of age in the sample violates
normality as expected. Table 7 displays the age and gender distributionsogiqratd who
passed or failed NCLEX-RN.
Table 7

Participants (N = 119) by Group, Gender and Age

Group
NCLEX-RN Pass NCLEX-RN Fail

Age by Category 19-29 104 19-29 7

30-39 6 30-39 0

40-49 1 40-49 0

50+ 1 50+ 0

Gender Male 12 Male 0

Female 100 Female 7

In analysis of gender designation to describe the sample, the vast mdjpatsi@pants
were female at 90%n (= 107). All male participanti(= 12) successfully passed NCLEX-RN on
the first attempt. The seven failures accounted for 6.5% of the femalepaartsiThe number
of male participants in the sample was consistent with the percentage dtedimethe
literature indicating that “5-10% of the professional nursing workforceeis’ fBrown, 2009, p.

120).
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Group comparisons.

Inferential statistical techniques were employed to compare thesod scores between
the group that passed NCLEX-RN and the group that failed NCLEX-RN on the tirsipat
Independent two samptdests compared those who failed on the first attempt®) and those
who passedn(= 112) for the three content assessments. In tests for Equality of Vapance,
values were analyzed to determine the appropriate use of the Pooled or Sateedtatistic for
equal or unequal variances respectively. Results of the analysis reveaadieant difference
between the two groups on the Fundamentals assessthéni) = -2.25p = .03. In the
Pharmacology assessment two-group comparison showed evidence of easidifference in
the means between those who passed and those wha fdilet) = -2.35p =.02. For the
Mental Health assessméntl17) = -1.41p = .16, the independetitest statistic findings for
equal variances is greater than the established alpha of .05 which indicatetfioasig
differences between the two groups of those passing and those failing NOWLE>GRage, the
Satterthwaite statistic for unequal variant€s4.86) = -0.09p = .93 indicated no difference in
the mean age of the two groupable 8 displays the means, standard deviations, standard error,
confidence intervals and range for group comparison of those passing and thus®&@ilEX-
RN.

The index of effect sizall was calculated for each explanatory variable and age to detect
the degree of difference in the means of the two groups of those passing and lihgseafzh
assessment. The statistic is expressed in terms of standard deviation'®utgK& Hatcher &
Stepanski, 2005). According to Cohen (1992) the effect size for Fundamertads3(7)
indicated a large difference between the two groups. Similar findingsrexealed for the

Pharmacology assessmedtH0.91). A moderately significant difference was displayed in the
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Mental Health assessment calculatidr=(0.54) between groups. For age=(0.01) no
significant difference was detected in those that passed and those fail &KNRDL
Table 8

Content Assessment Scores by Group

Content Assessment M SD SE Range 95%lI
Pass Fail Pass Fail Pass Fail Pass Fail Pass Fail
Fundamentals 741 68664 49 06 19 56.7- 63.3- 72.94- 64-

86.7 783 7535 73.14

Mental Health 80.3 76.764 92 06 35 61.7-61.7- 79.08- 68.19-
93.3 86.7 81.46 85.19

Pharmacology 71.1 63.188 85 08 3.2 46.7- 50- 69.48- 55.27-
90 76.7 72.78 70.93

Multicollinearity was addressed by examining the computed Pearsamé&ation
coefficients using the PROC CORR procedure in SAS. The strength of relgtiogygbrted by
the Pearson’s correlation coefficients between the explanatory varadendamentals,
Mental Health and Pharmacology assessment scores ranged=fr@%;p = .007 tor = .39; p =
<.001. No strong relationships were detected between the explanatory variasigagahe
assumption of logistic regression that multicollinearity does not exisebattine variables. This
conclusion was supported by the SAS, version 9.2 logistic regression analysis wioteddeb
highly correlated variables. Table 9 displays the relationships among theesria

Binary logistic regression.

In analyzing the results, a meaningful relationship was sought betweeerglanatory

variables of assessment scores on three content specific ATI developethtegte outcome of
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pass or failure on NCLEX-RN. The use of the binary logistic regressiondunecen the
available dataset was appropriate for this study due to the intervalnaseessores and the
dichotomous outcome. In terms of validating the data at the interval level gao$@aro (0)
would not accurately describe the level of knowledge in the content areas of Fotalame
Mental Health and Pharmacology.
Table 9

Between Variable Correlations

Fundamentals Mental Health Pharmacology
Fundamentals 1.00
Mental Health .30* 1.00
Pharmacology .25* .39* 1.00

*p <.01

In the initial analysis, the traditional logistic regression procedusep&dormed for
predicting the log likelihood for explaining the outcome. “When a binary outcoméheaisa
modeled using logistic regression, it is assumed that the logit transfamrofthe outcome
variable has a linear relationship with the predictor variables.” (Intrmatutci SAS, 2012). The
initial full model with all main effects and possible interactions resulted ideified
significant relationship between the explanatory variables and pasdeigny NCLEX-RN.
Table 10 displays the main effects and interactions with correspopiaiges in the initial

analysis.
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Table 10

Full Model Main and Interaction Effects with p-Values

Effects p-Value
Fundamentals .7652
Mental Health .8585
Pharmacology .8368
Fundamentals + Mental Health .8332
Fundamentals + Pharmacology .8014
Mental Health + Pharmacology .9106
Fundamentals + Mental Health+Pharmacology .8838

Because the findings showed no significance, the model was possibly owk(Hitte
Zhao, personal communication, March 16, 2012). Over-fitting can occur when a mogizéanal
random error instead of the underlying relationship between the explanatatylesmand the
outcomes. To simplify, the model is asking too much of the available data. In additien, over
fitting generally occurs when a model is excessively complex resuttipgdr predictive ability
(Babyak, 2004). To adjust for the over-fit, a model selection command was apprmpriate
further analysis of the data.

While many models are available, the Stepwise procedure was chosen gediresay
technique to answer the research question. This procedure analyzes the data itveceigood
model-fit in an effort to explain the relationship between the explanatory \emiablthey relate

to the pass or fail outcome.
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Stepwise logistic regression combines forward and backward selection modilgouil

strategies. Using the maximum likelihood method, the individual predictor ceets

(b) are tested by entering and removing them from the model. Whenever a predictor is

entered into the model, other variables in the model are tested for removal. Thés proce

continues until all variables are entered and analyzed for significancplaingxg the
outcomes. The Stepwise logistic regression at any point in the procedurewniilly the
variable with the highest correlation to the outcome producing the largesididelratio

statistics (Wright, 1995).

The Stepwise procedure was coded to remove the explanatory variables from thdeaodel
insignificant at alpha .05.

The Stepwise logistic regression procedure output was generated by tipeogeiesn.
Logistic regression does not remove the variance components from the model bdtusstea
measure of the overall fit expressed as the maximum likelihood, -2 log likelifidd.(-2LL
is also referred to as thikeviancean the literature. The -2LL statistic reflects the chance that the
data would be observed given the maximum likelihood parameter estimates. Whecasigaifi
is detected through the testing of the multiple coefficients, the resulsitigfiss were evaluated
to reject the null hypothesis of all regression coefficidntequals O in favor of the alternate
hypothesis that at least one regression coefficilyns (hot equal to 0 as tenable.

The model optimization technique used by SAS as the default method was Fisher’'s
scoring. Fisher’s scoring is an iterative method of estimating regngsarameters that yields
estimates of regression coefficients in terms of standard error. To mogebbadbility of those
failing (model pf = 0) in relation to the explanatory variables, the default ofdevels was

maintained.
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Akaike Information Criterion (AIC), Schwarz Criterion (SC) and maximag |
likelihood (-2LL) measurements were calculated by the SAS program limmevanodel fit. Each
method compares the models using intercept only and intercept combined withtes\warihe
multivariate distributions. The more complex fitted model, utilizing intercaptscovariates,
resulted in the smallest statistic reported and is correct and most aefiradnhalysis of the
variables under study. Table 11 displays the results of the model fit statigtigshesStepwise
logistic regression procedure.
Table 11

Model Fit Statistics

Criterion Intercept Only Intercept and Covariates
AIC 55.24 51.98
SC 58.02 57.54
-2log L 53.25 47.98

To validate the AIC, SC, and -2LL model fit measurements for a binary outcome, the
Hosmer-Lemeshow Goodness-of-fit was appropriate for the observed daigttésLACKFIT
procedure in the SAS, the Hosmer-Lemeshow Goodness;6fi2.97;p = .89 statistic reflects
a positive model-fit to the variables and dichotomous outcome and provides support of previous
findings. Without such analysis, the inferences may be misleading and conitauis serors that
could have been detected through model fitting procedures (Hosmer, Taber & LemE3ob).

The model convergence analysis describes whether the maximum-tikieéilgmrithm
has converged or not, using the relative gradient convergence criterion (Introductids, to SA

2012). For this study, model convergence was satisfied by SAS.
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From the three explanatory variables of Pharmacology, Fundamentalsatal Mealth
assessment scores entered into the model, the Pharmacology assessenshaaued as
significantp = .02; <0.05. The Fundamentals and Mental Health assessment scores did not
contribute significantly in the model and were eliminated in the Stepwiseitogigtession
procedure. No interaction modeling contributed significantly to the Pharmacadsgysanent in
explaining pass or failure on NCLEX-RN in the sample at the .05 level.

The Wald Chi-Squarg= 4.92;p = 0.03, Score Chi-Squayé = 5.36;p = 0.02 and
Likelihood Ratio Chi-Squarg’ = 5.26;p = 0.02 to test the global null hypothesis of all logistic
regression coefficient®) are equal to zero were consistent in rejecting the null in favor of the
alternate hypothesis at least one of the predictors regression coeffiojaatsdt equal to zero
as tenableWith alpha established at .05, the procedure tests the data to determine which model
is more likely to be correct given the parameter estimates. The reSigie&fuare test statistic
also supports the findings of the Global Null Hypothesis test of rejecting the nadandf the
alternate that at least one Chi-Square value is not equal to zero. To sumnearezeilts of the
Stepwise logistic regression model selection process, all analyses demedhsharmacology
assessment as significant in relation to the dichotomous outcome of pass or fail@eE%N
RN.

Logistic regression determines the extent of predictability in the indepevaigables of
assessment scores on the dichotomous outcome of passing or failing NCLEXdRaflstics
describing the maximum likelihood estimates for the Pharmacology ass#ssiodel using the
Stepwise iterative process is found in Table 12. For every one point change in the Blogynac
assessment score, the log odds of failure vs. success on NCLEX-RN increased by 0%0 o

Logistic regression also generates an odds ratio to determine the prgubeteeof each
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independent explanatory variable. The odds ratio estimates the increaseeasel@tithe odds
of membership in either of the dichotomous outcomes for every one unit increase wsealgcrea
the predictor score while controlling for the other predictors in the modeg)¥Vdi995). The
odds ratio was reported at 0.90 with 95% CI [0.83, 0.99]. In other words, the odds of passing
decreases 10% for any one point decrease in the score on the pharmacologeatsess
Table 12

Results of Stepwise Logistic Regression

Variable b SE Wald df Sign.
Intercept 3.98 2.93 1.85 1 0.17
Pharmacology -0.10 0.05 4.92 1 0.03

The Association of Predictive Probabilities and Observed Responses presenéed i
SAS output from the Stepwise logistic regression analysis displayed tlaged the positive
and negative predictive values across the pass or fail outcome. Logistgsiegmodels do not
always yield good classification for each category of dichotomous or catdgmitcomes. For
this reason, the mean predictive values across the pass or fail outcome is oftarest grterest
to researchers (Wright, 1995). The percent concordant indicated the Pharmassésgyreent
predicts NCLEX-RN outcomes of pass or fails accurately 73.7% of the time. denpe
discordant indicated the Pharmacology assessment failed to accpratibt those who failed
NCLEX-RN 22.1% of the time. The remaining 4.2% was recorded as tied in ttg bpredict
the outcome.

In summary, descriptive analysis of the variables in the study was compidtespbarted

using the appropriate SAS procedures to obtain the needed statistics. Compatvseas the
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groups of those passing NCLEX-RN and those failing NCLEX-RN on the fieshpt were
described. The correlations among predictors met the multicollineasityngsion of the logistic
regression model. To determine the most parsimonious model, the Stepwise legisssion
procedure was performed eliminating the explanatory variables unabdmifccantly predict
success or failure on NCLEX-RN at alpha .05. The analysis identified the &ttdogy
assessment as a significant predictor of pass or fail status. This mogeloneste 73.7% of the

time for predicting NCLEX-RN outcomes.
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Chapter Five: Discussion

The primary goal of this study was to determine if significant resoitiklde obtained to
identify students early in their programs in need of remediation to avoid NQRNERailures.
The selection of Pharmacology, Fundamentals and Mental Health assessmesdsct
NCLEX-RN outcomes was determined by the Eleanor Mann School of Nursing, Staedardiz
Testing Policy (Appendix A). Schools of nursing and students invest enormous resources in
commercially prepared standardized assessment packages to assist ingof@psICLEX-RN.
The 2011 end-of-year report from the NCSBN identified the number of first tioid=X-RN,
US educated nursing graduates from all registered nursing programs at 14i4h588ational
pass rate at 87.9%. The reported first-attempt failures of 12.1% reflect over 18,00 ¢3$d
graduates who are delayed in joining the profession at a time of a sea@ng ishortage that is
expected to continue with Baby Boomers reaching retirement age resultioigtinued
increasing need for health care workers (National Council State Boardssondy 2011d).

Review of the literature clearly supports the ability of the end-of-pnog@nprehensive
assessments prepared by multiple vendors, like HESI, Mosby, NLN and ATI, tot INEdIE X-
RN success with high levels of consistency and accuracy (Harding, 2010). Hotheve
literature was inconsistent and limited with studies containing contenfispemsessments’
administered early in a nursing program such as Pharmacology, Fundaraedtisisntal
Health to predict NCLEX-RN outcomes. The end-of-program comprehensessasnts have
traditionally been used to identify at-risk students too late in the educationesgrfoc the
approximately 10% of the nursing student population failing NCLEX-RN. Recograringk

students earlier in the nursing program can assist educators and institutiggiseofdarning to
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intervene well before the first attempt at licensure and ultimatelyantpa number of NCLEX-
RN failures.

The purpose of this retrospective study was to determine the relationshiprbtteee
explanatory variables of three content-specific standardized assesdmaitped by ATI and
the dichotomous outcome of success or failure on NCLEX-RN. The research question guiding
the inquiry was: What are the odds or the probability that student scores on the foAdwing
assessments: Fundamentals, Pharmacology, and Mental Health will gredioutcome of pass
or fail on the NCLEX-RN exam?

The literature on predicting NCLEX-RN outcomes is extensive in the area of
standardized testing (Alexander & Brophy, 1997; Bondmass et al, 2008; Carl, 2008; @fow et
2004; DeLima et al, 2011; Firth et al, 2005; Grossbach & Kuncel, 2011; Harding, 2010;
McGahee et al, 2010; Rogers, 2010; Seldomridge &DiBartolo, 2004; Spurlock & Hunt, 2008;
Steunkel 2008; Treas, 2006; Uyehara et al, 2007; Vandenhouten, 2008). Common
comprehensive standardized exams used as explanatory variables in thed dteeature
included ACT (Grossbach & Kuncel, 2011; McGahee et al,2010), SAT(Grossbach & Kuncel,
2011; McGahee et al, 2010), Nurse Entrance Exams (Carl, 2008; Esper, 2008; Grossbach &
Kuncel, 2011; Sayles et al, 2003; Ukpabi, 2008; Uyehara, et al, 2007) and end-of-program
assessments (Alexander & Brophy, 1997; Bondmass et al, 2008; Carl, 2008; Dellii2@%t;a
Firth et al. 2005; Harding, 2010; Sayles et al, 2003; Rogers, 2010; Seldomridge &DiBartolo,
2004; Spurlock & Hunt 2008; Steunkel 2008; Treas, 2006; Uyehara et al, 2007; Vandenhouten,
2008). As mentioned previously, many schools of nursing have adopted use of commercially
prepared standardized assessment programs such as those developed by ATIiro assi

preparing students for licensure (Alamedia et al., 2011). ATI professéstianship to more
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than 2100 colleges and universities (Assessment Technologies Institute, &0dlis using
standardized assessments offered by ATI as predictors of successrerdaiNCLEX-RN are
evident in the literature but limited, especially studies with samplesiiemmalaureate programs
of nursing. In fact, no studies were found utilizing the three content-specifasassas,
collectively, in this research to predict NCLEX-RN outcomes in a baccalaypeogram for first
year students.

The literature supports the claim that use of the results on standardiz=iresss can
assist faculty in identifying at-risk students early in the nursing prograhprior to sitting for
NCLEX-RN. Harding (2010), Matos (2007) along with Pennington and Spurlock (2010) and
others recognized the use of standardized assessments throughout nursing psolgemeicceal
in assisting students and educators to identify areas of weakness when comibirtdenit
factors. What has not been established, however, is the predictive value of scoresnin conte
specific assessment administered during the first year to determicEEXNRN performance. To
add to the body of research, use of content-specific standardized assesdmarissened early
in the students’ educational programs for prediction of NCLEX-RN outcomes has¢nhéalot
for identifying students, with supporting evidence, in need of rigorous remediaticgvenpr
failure. Firth, et al (2005) declares waiting until the last semestke &nd of a program of study
before preparing for NCLEX-RN is unwise. Nurse educators should be commitegado r
identification of at-risk students early in nursing programs so that renaetiities can be
implemented well before the date of graduation and ultimately before NQRNEAttempts.
Demographics

Demographics collected for analysis included age and gender. While age aed gend

were not intended as variables for determining significant relationships to timeaimous
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outcome, the data were analyzed. In the sample age was not found to have a significant
relationship to success or failure. Thus the review of the literature suppditalihgs of this
study that no relationship exists between age and NCLEX-RN outcomes (Alaeheadj&2011;
Beeson & Kissling, 2001; Giddens & Gloeckner, 2005).

The sample participants from the one school of nursing were predominantigetied
as female. In this study, the males12) all successfully passed boards on the first attempt. The
number of male participants in the sample is consistent with the percentageedtexlim the
literature indicating that “5-10% of the professional nursing workforceeis’ fBrown, 2009, p.
120). However, the literature was inconsistent with conclusions surrounding gedder a
outcomes associated with NCLEX-RN. Haas et al, (2004) and Firth et al, (008)that
males failed at a significantly higher rate than females while otrentsts conclude just the
opposite (Alameida et al, 2011; Beeman & Waterhouse, 2001; Giddens & Gloeckner, 2005;
Higgins, 2005, Sayles et al., 2003).
Correlation Among Variables

Even though correlations between the explanatory variables and the dependent outcome
of pass or fail status was not sufficient to answer the research question gugdimguiry, the
coefficients were calculated and addressed briefly here. The Pearsmhistamoment
correlation statistic was calculated among the variables suggestimgainto moderately weak
strength in relationships to the dependent outcome. The strongest correlation among the
explanatory variables and pass or fail status was with the Pharmacdadeggrasnt = 0.21.The
Fundamentals assessment 0.20 also revealed similar findings. The Mental Health assessment
r = 0.13 showed a minimal relationship to the outcome. One possible explanation for the low

correlation statistics is that pharmacology, fundamentals and menthl t@alent continues to
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be presented throughout the nursing program. Given another year of the progyattb e
completed, the correlations between the content-specific assessmenSlafd-RN outcome
might be expected to be relatively weak during the first year of a gyssagram.
Group Comparisons

Group scores on the three content-specific standardized assessmentsnwared,
using the independent two samplest procedure between those passing NCELX-RN and those
failing NCLEX-RN on the first attempt. This method of analysis identifigssagmnificant
differences in the group means on each of the content-specific assaesSignticance
difference was found between the means on the Fundamgnta({3) and Pharmacologp &
0.02) assessments for the pass and fail groups. The two group comparison findingedssociat
with the Mental Health assessment50.16) resulted in no statistically significant difference in
the means. However, the literature shows some studies with significéated te the Mental
Health content assessments from a variety of testing companies (AleXaBdgshy, 1997;
Crow, et al, 2004; Ukpabi, 2008). DeLima, et al (2011) found the scores on Fundamentals and
Mental Health assessments provided by NLN as revealing a signifitatimship among the
scores and NCLEX-RN successes. Findings were not conclusive in siginiétationships to
NCLEX-RN failures. In addition, Matos (2007) found a relationship between ERI Ptalogs
and Mental Health assessment scores and NCLEX-RN success using twotgsiup
comparisons. The finding in this study of significant differences between #esrfa the
Pharmacology and Fundamentals assesstest statistics lead to the possibility of similar
findings in the robust multivariate analysis.

In the simple contrast of means between groups, the index of effect size shsiveeda

significant difference among the Pharmacolod)y(0.91) and Fundamentald € 0.87)
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assessments. The Mental Heatth=(0.57) assessment also demonstrated a moderately strong
difference between the mean scores of the two groups. The greater thechkfiarthe means,
the more likely the sample of scores was drawn from different populations (R&Redal,
2005). Pedhazur (1997, p. 172) has indicated that “reliabilities of many measures used in
behavioral sciences are, at best, moderate”. In this study, effect@idéde overestimated
because the full effects of the additional covariates are not considered. & Bigngicant
concern when determining the accurate model for identifyingethlgelationship between the
variables.

Because the index of effect size and Pearson’s product-moment correlatimiecie
were inconsistent in strength of relationship, a better model-fit was nemdedibre complete
and accurate analysis. To further analyze the data and account for possibleement error,
multivariate analysis using logistic regression was found to be approginatethe sample data.
Binary Logistic Regression

Multivariate regression analysis techniques were utilized to furitaduate the data. The
logistic regression model was appropriate for the interval assessromd and dichotomous
outcome to answer the inquiry question. An additional benefit of using logistessagn was
the lack of assumptions, allowing for a dichotomous outcome and violations of normality in t
explanatory variables. In the initial analysis, using the full mode, no redhtmamong the
variables was found with gitvalues well above the .05 level of significance.

The Stepwise procedure was used to further the model development to eliminate those
variables not found to contribute significantly to the dichotomous outcome. The Stepwise
logistic regression iterative analysis indicated a significant pesiéilationship between the

explanatory variable of the Pharmacology assessment and the ability to fhredictcome on
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NCLEX-RN at thep = .05 level. However, according to Hosmer and Lemeshow (as cited in
Treas, 2006) some scientists suggespthe05 level to be too stringent for the Stepwise
procedure that could exclude important variables. Had the alpha been reduced, thedmdahgs
include additional explanatory variables. Also for consideration, the iteraticegses in the
Stepwise procedure completed multiple tests of the individual coefficienth wdidd
dramatically increase the Type 1 error rate for the overall study, tppsiing the need for
cross validation (Wright, 1995).

The ability of the Pharmacology assessment to correctly classibptbeme of pass or
fail 73.7% of the time was viewed as impressive. The result is important in tioaisof
nursing can utilize this assessment score as an indicator of risk for NChNEXHRre. Similar
findings have shown to have a predictive relationship between Pharmacology content and
NCLEX-RN success with various levels of significance (Bondmass, et al, 2008)ilURP@S;
Treas, 2006; Vandenhouten, 2008). However, the standardized assessments used within each
study differed in company of origin and placement within the curriculum. UkgabBj found
Pharmacology in combination with other factors as significant in predictingEMeRN
outcomes. The ability of the Pharmacology assessment alone to predict @alssas hot
reported. Vandenhouten (2008) in a study involving baccalaureate studert$q) found ATI
Fundamentals used in the first semester of study as worthy of evaluation ify iternsk
students earlier in the curriculum. In the same study, Pharmacology casgessment scores
were found to have the most predictive ability in identifying NCLEX-RN autes. However,
the Pharmacology assessment was administered at the end of the nursing anognatduring

the first academic year.
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The finding of this study should be considered with the existing literaturduadblea
based on the NCLEX-RN test plan that includes Pharmacology as a major comesiteehtar
licensure. The NCSBN reports Pharmacology content comprises 13-19% oéttseite exam.
Also reported in th010 NCLEX-RN Detailed Test PlaPsychosocial and Basic Care and
Comfort categories aligning with the mental health and fundamentals cqraxsmtsnt for 6-
12% of the licensure exam, respectively. The literature recognizes fundenaetanental
health content as possibly significant and warrants further study.

The odds ratio indicates for every 1 point variation in the Pharmacology assessme
score, the odds of passing or failing NCLEX-RN increased or decreasectirespdy 10%.
This is an indication that the lower the score on the Pharmacology asse$smeatd likely of
NCLEX-RN failure.
Implications

This study have several implications for generalization to baccalauresiegnorograms
utilizing ATI standardized content exams in the first academic year ahgwducation. First, it
should be noted that, the complete content assessment package offered by ATl inadndes an
line remediation option which may or may not be used by the nursing program. Thus,
remediation standards across nursing programs vary greatly based on agsgasroleased and
expectations of use by faculty. Second, this study supports that scores on thacBluayyn
assessment provided early in nursing programs can be used to predict with con@eygrass
or fail status on NCLEX-RN. The study finding of the Pharmacology assestoredurately
predict pass or fail outcomes at 73.7% supports careful consideration by nurs¢ersdadzoth
identifying students in need of remediation and developing formal rigorous remeligiles to

avoid NCLEX-RN failure.
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Scores on the Pharmacology content assessment may be useful for eaflgatdentof
students at-risk for NCLEX-RN failure. Academic advising and development efdiam
activities may be warranted to increase student success on the firgtt ateNCLEX-RN.
Findings can inform educators to consider that students with lower standardiesshasnts
scores on the Pharmacology content may require rigorous remediation to itlcegrase
knowledge level for improved probability of NCLEX-RN success. Treas (2006), UK@8)Y
and Vandenhouten (2008) are consistent in findings of predictive ability in the Phamgyacolo
content-specific assessments from ATI as indicators for pass or fail DEXNRBN given at
various times throughout a nursing program. These findings support the conclusiossifdi
to recognize that Pharmacology content-specific assessments scordsehoarefully
considered for implementation of rigorous remediation plans to maximasetid decrease the
likelihood of failing NCLEX-RN.
Limitations

Retrospective studies have multiple limitations. In this study, the Steperatve
process to determine significance in the explanatory variables was useod®elrselection.
Scientists warn that overall classification results for pass or failsstavealed in the logistic
regression analysis should be interpreted with caution. One reason is thelogiséct
regression model doesn’t always yield good classifications for both gidepfly, a study with
a goal of classification accuracy should fit the model on one group and then apply gieéanod
another group for cross validation to determine generalizability of accacaocys samples
(Wright, 1995). Thus, generalizability of the findings in this study should be used witbrca
until cross validation can be obtained. There is also some risk in using the Stepygise |

regression procedure as the model fitting is reliant on the algorithms wighpragram. It is
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recommended that the procedure be used as an exploratory analysis for gehypatineses.
Further studies should be used to confirm the relationship found here (L. DeShea, personal
communication, April 4, 2012).

This study has little known controls over the testing environment to insure consistency
across the multiple graduating classes. Of critical importance would betthigies of students
in efforts to increase knowledge levels during the second year of nursingiealypcetr to first-
attempt on NCLEX-RN. The remedial activities and individual motivation arareus
variables not controlled in this study.

The sample of 119 was from one university. A larger sample from multiple schools of
nursing would provide support for the findings presented here. Small sample sizeaitutke f
category did not lend itself to a predictive analysis on NCLEX-RN failures oheyrdrity of
failure on NCLEX-RN for the sample may have limited the analysis. A |aaaple would
provide more information for the logistic regression procedure to perform the nbagl(L..
DeShea, personal communication, April 4, 2012).

Recommendations for Practice

The student failure rate in first-time NCLEX-RN takers contributebdéshortage of
gualified registered nurses for an increasing need in soE@tulty and students should
recognize and understand that waiting until the last semester of a nursirapptogrepare for
the licensure exam is unwise (Firth et al., 2005). Understanding the inguigcat performance
on standardized content-specific assessments early in the nursing program rilame ot
identification of at-risk students during the first year of a nursing pnogidentification of areas
of weakness beginning with the foundations of nursing practice such as Pharmaeol@ggist

nursing educators and students for success on NCLEX-RN. It is recommended findirige
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of this study be considered carefully as part of the body of literature sumgustdndardized
content-specific exams.
Recommendations for Future Research

Further research with ATI standardized content-specific assessmdyatccalaureate
programs is needed as this is the first study utilizing these assessmeradict NCLEX-RN
outcomes in baccalaureate nursing students during the first year of a nurgiragrpr®ased
upon the evidence found in this study and in the existing literature, cross validatien of
findings is warranted. A replication of the study is recommended using asargele size over
multiple baccalaureate programs. Additionally, the enhanced 2010 versions of thenkeritc
assessments should be used as the instruments to more accurately reflectith®& CLEX-RN
exam. The updated versions of ATl include the alternate items now seen on NCLEXaRN
which was last revised in 2010. A study with a sample using only those students f@ILEKN
RN on the first attempt could prove valuable to educators.
Summary

Nurse scientists continue to strive to identify and predict outcomes for lieensam
effort to meet the elusive 100% pass rate consistently. In this changitiy degal climate the
nursing shortage continues to impact the profession and quality health catiéyifdgstrategies
to increase NCLEX-RN success rates is important to nursing programnss@aty in general.
Predicting NCLEX-RN outcomes continues to be a challenge for nurse edulretittgtions of
learning should continue to improve educational strategies to assist studentsésss Many
schools of nursing are opting to adopt standardized assessments as an integredearttreing
curricula (Firth, et al, 2005). Early identification of at-risk students wotitent-specific

assessments from companies, like ATI, maximizes the available timedodité a nursing
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program to implement a comprehensive rigorous remediation plan in continuedtefforts
minimize NCLEX-RN failures.

First year nursing courses provide the foundations of nursing practice. Bondnadss, et
(2008) espouse that fundamentals, pharmacology and mental health are ssésahents
necessary for progression in acquiring needed nursing knowledge. Without ant@dequa
understanding of nursing foundations, further concepts and knowledge are more thfigzult.
Therefore, first year assessments could possibly predict NCLEX-Ridrogs. Utilizing scores
on the Pharmacology content-specific standardized assessment daedassitors in making

another step toward predicting NCLEX-RN outcomes.
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Appendix A

Standardized Tests

1. Content Mastery Testing

All students (except RNs) enrolled in the Eleanor Mann School of Nursing BSNaRregh
take the secured, computer-generated Assessment Technologiagelnsiti€ (ATI) Content
Mastery Test(s) at the end of the semester in which they are as€8geeTable 1). For full-time
students, these exams will be administered during the 4 semesters of thsi@mafenursing

course work.

To be eligible for the RN Comprehensive Predictor at the end of the last seafegirsing
studies, a student must have successfully completed ALL required BSN Coulsagyvate of
C or higher and achieved the National average or higher on the Group Mean fin&bisatire

Content Mastery Tests.

Table 1: Content Mastery Tests

Content Mastery Test Associated Nursing Course
RN Fundamentals NURS 3422: Foundations
RN Pharmacology NURS 3634: Adult Health and lliness |
RN Mental Health NURS 3742: Mental Health and lliness
RN Adult Medical-Surgical NURS 4262: Adult Health and lliness II
RN Maternal Newborn NURS 4154: Children and Family
RN Nursing Care of Children NURS 4154: Children and Family
RN Leadership NURS 4242: Management in Nursing

The Content Mastery Tests will be used to achieve the following goals: rassesd student
progress in achieving professional nursing knowledge as compared to other BSNsstudent
identification of nursing knowledge deficiencies to aid in development of student self-
remediation plans, and improvement of student National Council of State Boards oigNursi

(NCLEX) passing rates.

a) To be eligible to take a Content Mastery Test, a student must have sulycessipleted the

associated nursing course with a grade of C or higher. Upon completion of each caeybute
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test, students will receive a computer-generated report that indicatesiisait scores within
each test as well as their composite final score, as compared to tmahaterage. Students
meeting or exceeding the national average on the composite final score ost geiinpt will
receive an additional 2 percent bonus on their course grade except for NURS 3313,

Pharmacology and N3634, Adult Health and lliness.

b) Students receiving a score lower than the national average on the compdstofaman the
first attempt will enroll in one credit hour of NURS 3171: Independent Study the fiofow
semester. For students with more than one ATI content exam lower than thel sa&oage in a
given semester, he/she must enroll in a one credit hour Independent Study for eagh Conte
Mastery Exam they failed. Students will be allowed to progress to the nelxiviaiethey
complete this Independent Study. Content Mastery Exams must be retakgexfenting

evidence of remediation. (See Academic Enhancement Policy

c) If a student is enrolled in a remediation Independent Study during tiedisémester of the
program and do not pass, he/she will need to meet with the Assistant DirectaaioDir
concerning the areas in which they need remediation, as indicated by the diagdasdtors

for improvement (nursing process, client needs, critical thinking process, amrtofscs)

found on the student report. The Assistant Director or Director will advise thenstide
resources available for remediation including coaching material, web linksntoagehing
DVDs provided to each student, textbooks, assignments, and other resources assititiated w
courses. The students are responsible for their remediation plan. The studeminmplestecall
content mastery exams at national level before they will be allowed tth@akkN

Comprehensive Predictor exam.
2. Content Mastery Test for LPN Exemption

LPN students who are admitted to the program will be permitted to receiveforddURS

3634 Nursing Concept: Adult Health and NURS 3643 Professional Role Implementation II:
Caregiver through a validation examination. The Adult Medical SurgicalQohtent Mastery
exam will be administered for this validation. The LPN student will have only onetapjigto
take this exam; if they do not meet the national average, they will be expeeteroll in both

courses.
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3. RN Comprehensive Predictor

All students (except RNs) enrolled in the Eleanor Mann School of Nursing BSNaRregh
take a secured, computerized ATI RN Comprehensive Predictor in the lasteseoh¢heir

program of study and prior to graduati®udents must achieve the National average or
higher before the Eleanor Mann School of Nursing director will sign the sident's state

board of nursing license examination application.

The RN Comprehensive Predictor requirement is designed to achieve the folmalag
assessment of student progress in achieving a professional nursing knowledggared to
other BSN students, identification of nursing knowledge deficiencies to asststlent
development of a self-remediation plan, and improvement of student passing rates on the
National Council of State Boards of Nursing (NCLEX).

a) To be eligible for the RN Comprehensive Predictor, a student must havesublces
completed all required BSN courses with a grade of C or higher and achievatitireaN
average or higher on the composite final score for all content masterystestsi Table 1.

b) Students receiving a score less than the National average on the RN CosipecPeedictor
composite final score will be scheduled for advisement regarding plans tovartpeir
performance on content associated with the National Council of State Boardssmig\
(NCLEX).

c) The EMSON assistant director or director will advise students about tmesli@gndicators
for improvement (nursing process, client needs, critical thinking process, capiest and
client needs subtopics) as found on their student report(s). Students are responsible for
developing and implementing self-remediation plans, based upon their identified nursing

knowledge deficiencies. The plan will contain the following items:

= Develop a calendar with detailed accounting of your preparation and timekdnltas
hours);

= Write detailed handwritten notes about the information from the Content Mastes Bxam
the RN Comprehensive Predictor reports identified for remediation;

= |dentify textbook readings related to Content Exams and the RN ComprehensiveoPredict
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= Describe and implement other activities to achieve NCLEX success sNEL&X review

courses, review manuals, tutoring, and provide proof of your work.

d) The remediation plan will include coaching material web-links found on the stegent, r
content coaching on DVDs provided to each student, specific course textbooks, assigamdents
other resources. Students are expected to complete their remediation plargnételstain a

score of the national average or higher.
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Appendix B

Assessment Results from ATI

Individual Performance Profile

RN Fundamentals 2007 atl
Individual Name: Adjusted Individual Total Score: 60.0%
Student Number: ATI Proficiency Level: Level 1
Institution: Mcan - Mational: €9.9%

g Tvpe: oS Mean Frogram: TO2 Y
Test Date: 410/29/2010 Fercentile Rank - Mational: 15
# of Questions: 60 Fercentile Rank - Program 15
= Mean
Sub-Scale Score Naticnal Prog aim
T
Management of Care 4 50.0% LN M TN A Y
Safety and Infection Contral 8 27 5% &3 6% 83.19%% 12 13 'y
He'r;‘lan Prownotion and 16 a2_5% T0.9% T2 4% 33 28 ‘
Maintenance
psychosocial Integrane 11 2% BE_ Y% 59 _6% IE) =y A
Basic Care and Comfort 13 G1.5% =4.2% o447 5z 51 &~
Pharmaccolagical and Parenteral = S0.0% &9.69% ¥0.0%¢ a7 a8 A
Therapies
Reduction of Risk Notential 2 50.0% rara rrA 12N (ST Y
PRysiniogical Adapranion Rl 0 0% mara [Ty s [*T7-Y a

MNOTE: Mcans and percentile ranks arc not presented for sub scales with fewer than five items.

Topilcs To Review

Management of Care (4 items)
Adwvance Directives (1 item)
Legal Responsibiliies: Durable Power of Attomey
I egal Kights and Responsihiimes (1 irem)
Admission Process” Managmng Chaent Valuables (R Fundamentals 61 (2hp 41)
Safety and Infection Contral (8 items)
Acclgent Prevenuon (1 Item)
Infanl (Birlh w1 Weur) Crib Saufely
Safe Use of Equipment (1 item)
Client Safety: I'V Medication Administration Per Pump
T issi Dased/Other Precautions (2 items)
Infoction Control: Recognizing Modes of Direct Transmission
Urinary Elimination Necds: Home Carc of a Client with an Indwelling Cathcter
Use of Restraints/S afoty Davices {1 itom)
Chent Satety: Assessing Chent Hesponse to Hestraints

FEEESE SE& DA0E S TOM AN SXDIENALON O NS SCOMES ANT | ODICS 10 HEVISW SECUoNS

TRt Cramred n

Topics To Review

Haalth Promotion and Maintenance (16 items)
s (1 mem)

Aging Proc
Middle AQUIL Abnormal Pnysical Assessment Finangs
Developmental Stages and Transilions (3 iterms)
Adolescent (12 1o 20 vears): Client Independence (RM Fundamentals G.1 Che 1%)
Adolescent (12 to 20 years): Therapsutic Communication (RM Mundamentals 6.1 Chp 19)
Family Systems (1 itcm)
Mursing Care of the Camily: Camily Structure (RM Mundamentals 6.1 Chp S)
Health Promotion Programs {1 itom)
Older Adult: Planning Education Programs
High Risk Behaviors (1 item)
Adnlescant (12 1o 201 Years)” Nuinfional Needs (HM Fundamentals 6 1 (Chp 18)
Psychosocial Integrity (11 items)
Grier and LOSS (2 tems)
Grer and Loss: Coping Witn a Sudaen Deatn
Sensory/Perceplual Allerations (1 item)
Assisting the Client with Sensoriperceptual Alterations: Hearing Impairment

Therapeutic Communications (3 items)

140 20 30 40 50 60 V0 60 80 100
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February 23, 2012

MEMORANDUM

TO: DeAnna Jan Emory
Tom E.C. Smith

FROM: Ro Windwalker
IRB Coordinator

RE: New Protocol Approval

IRB Protocol #: 12-02-499

Protocol Title: Use of Standardized Mastery Content Assessments Given During
the First Year of a Baccalaureate Nursing Program for Predicting
NCLEX-RN Failures

Review Type: X EXEMPT []EXPEDITED []FULL IRB

Approved Project Period: Start Date: 02/23/2012 Expiration Date: 02/21/2013

Your protocol has been approved by the IRB. Protocols are approved for a maximum period of
one year. If you wish to continue the project past the approved project period (see above), you
must submit a request, using the form Continuing Review for IRB Approved Projects, prior to the
expiration date. This form is available from the IRB Coordinator or on the Research Compliance
website (http://vpred.uark.edu/210.php). As a courtesy, you will be sent a reminder two months
in advance of that date. However, failure to receive a reminder does not negate your obligation
to make the request in sufficient time for review and approval. Federal regulations prohibit
retroactive approval of continuation. Failure to receive approval to continue the project prior to
the expiration date will result in Termination of the protocol approval. The IRB Coordinator can
give you guidance on submission times.

This protocol has been approved for 250 participants. If you wish to make any modifications
in the approved protocol, including enrolling more than this number, you must seek approval
prior to implementing those changes. All modifications should be requested in writing (email is
acceptable) and must provide sufficient detail to assess the impact of the change.

If you have questions or need any assistance from the IRB, please contact me at 210
Administration Building, 5-2208, or irb@uark.edu.
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Appendix D

NIVER

RKANSAS

(i
L

Eleanor Mann Schoo! of Nursing 217 Ozark Hall
College of Education and Health Professions (479)575-3904
Fayetteville, AR 72701 Fax: (479) 575-3218

Web: http://nurse.uark.edu

February 16, 2012

TO: University of Arkansas IRB

FR: Nan Smith.Blair, pho, R VNS YWUCTR B o
RE: IRB Request by Jan Emory

This is to verify that Jan Emory has permission to obtain student data including demographic data, ATI
testing data and NCLEX-RN report data for her study titled “Use of Standardized mastery Content
Assessments Given During the First Year of a Baccalaureate Nursing Program for Predicting NCLEX-RN
Failures”.
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