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ABSTRACT

The Utilization and Effectiveness of the HESI E* Exit Exam as a Graduation
Requirement toward Increasing NCLEX-RN® Pass Rates in
Baccalaureate Nursing Programs

by

Debra Henline Sullivan

Dr. Mary Bondmass, Dissertation Committee Chair
Associate Professor of School of Nursing
University of Nevada, Las Vegas

Due to a desire to better prepare BSN students for the Nurse Council Licensure
Examination for Registered Nurses (NCLEX-RN™) and to increase first-time pass rates,
nursing programs across the US are using predictive testing to implement policies that
require students to pass a standardized exit exam to graduate (National League for
Nursing, 2010). Evolve Learning Systems owned by Elsevier, Inc. offers such an exit
exam named the HESI E?, which recommends a benchmark score to predict success on
the NCLEX-RN®. To offset an expected decrease in NCLEX-RN®™ pass rates due to
recent changes in the passing standard, BSN program faculty may consider implementing
a graduation requirement using predictive exams such as the HESI E%, to motivate
students to better prepare for NCLEX-RN®. From a student’s perspective, a requirement
to pass a single exam to graduate may seem unfair, after spending time and money for an
education. A single high stakes exam can cause pronounced individual student personal
and social stress (Spurlock & Hunt, 2008).

Adult Education Theory and Classical Test Theory were used as a conceptual
framework to design this quasi-experimental retrospective study. A large sample of BSN

student graduates and potential graduates from nursing programs across the US that may

or may not incorporate the HESI E* exit exam as part of their curriculum were examined.
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The sampling of this study is hierarchical in that graduate BSN students were sampled
within graduation periods of BSN programs and BSN programs were sampled within the
population of BSN programs in the United States.

The purpose of the study was threefold. The first purpose compared the NCLEX-
RN" first-time pass rates of BSN students in nursing programs that use the HESI E? exit
exam with other computerized exit exams, and those using no exit exam. NCLEX-RN®
first-time pass rates for students taking HESI E* did not show a statistically significant
increase compared to students that took no exit exam. The results would suggest that the
education acquired in nursing school prepares students adequately for the NCLEX-RN®
without the use of a standardized exit exam. It may also be that the assessment results
provided by the HESI E* are not being utilized by the BSN students to better prepare for
NCLEX-RN®.

A second purpose, compared NCLEX-RN® first-time pass rates of BSN students
in nursing programs utilizing the E* that require a minimum benchmark score as a
graduation requirement with those BSN students that use HESI E* but are not subjected
to this requirement. The results from this study did show a statistically significant
increase in NCLEX-RN® first-time pass rates for students in BSN programs in the South
and West, regions of the US that used the E* minimum benchmark score as a graduation
requirement. The third purpose was to determine an estimated percentage of BSN
students that would have actually failed NCLEX-RN® among students that failed to
graduate because of a failure to meet an E? minimum benchmark score. Application of
an algorithm, designed by the author, revealed that E* predicted failure on NCLEX-RN®

73% of the time. This finding did not agree with a previous study by Spurlock and Hanks
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(2004), which stated that E* was good at predicting success on NCLEX-RN® but was not
able to predict failure 81% of the time. In other words, 81% students that failed to pass
E*went on to pass NCLEX-RN®. Their study did not consider the motivator of a
graduation requirement, and when this was included in this study, the result was very
different: only 27% of the students that failed E* would have passed NCLEX-RN® and
73% would have failed NCLEX-RN".

Lauchner et al.(2006), Morrison et al. ( 2002), Newman et al.(2000) Nibert &
Young (2001), and Nibert et al. (2002) offer evidence that HESI E? exit exam has
predictive value in predicting success on NCLEX-RN®. The results of this study agree
with their assertion and offers new information in that the HESI E* exit exam has value in
predicting failure on NCLEX-RN® when a motivator such as a graduation requirement is
in place. Although this study did reveal that HESI E? exit exam was accurate at
predicting failure, nursing faculty are advised to consider the profound impact of a “high
stakes” exam on a student’s livelihood. Recommendations from this study suggest that
the use of the predictive value of HESI E* exit exam in nursing programs be only part of
a constellation of evaluation criteria to assist BSN students to prepare to pass NCLEX-

RN,



ACKNOWLEDGEMENTS

I would like to sincerely thank the members of my dissertation committee
for their time, talent, and commitment to this research. To Dr. Bondmass, my
mentor and chair of the dissertation committee, I would like to extend gratitude
especially when personal events delayed my completion of this project. Her dedication
and knowledge regarding this research is inspiring.

I am indebted also to my colleagues at Middle Tennessee State University and
cohort graduate students at University of Nevada, Las Vega for their support and
guidance. I especially want to acknowledge the support and understanding of Lynn
Parsons and Deborah Weatherspoon.

An immeasurable amount of appreciation is to be given to my husband, Elroy
Sullivan, for his unceasing encouragement, understanding, and support over the duration
of this project. His expertise in statistics was an invaluable contribution, without which I
could not have completed this work. His kind words of encouragement and realistic
guidance as I completed each milestone will be forever remembered. To my daughter
Virginia Sullivan, who never complained, when this project caused strains on schedules
and took away time meant for her. My sons Scott Bissmeyer and Jacob Godley, who
were ever accommodating and supportive. Also, my stepsons, Eric and Matthew
Sullivan, as well as Rebecca Shockley and Clotivel Hernandez, who have shown
understanding and support. My mother, Barbara Henline, and my sisters, who have made
sacrifices on my behalf and I sincerely appreciate their support. Lastly, I would like to
dedicate this work to my incredible father James Johnson Henline who passed away

during the process of this work and never saw the completion of this project.

vi



TABLE OF CONTENTS

ABSTR A CT e iii
ACKNOWLEDGEMENTS ..o vi
LIST OF TABLES .o ix
LIST OF FIGURES ... e Xi
CHAPTER 1 INTRODUCTION ...t 1
Background of the Study .........ccoiiiiiii 2
Statement of the Problem ......... ... 7
Study Purposes, Research Questions, and Hypotheses .....................oooeant. 8
Rationale for Research Question and Hypotheses ................ccooiviiiiiiinn. .. 10
Definition Of TeIMS .. ...vuiei e 12
NS00 0131 ) 16
SUMMEATY .ot et 17
CHAPTER 2 CONCEPTUAL/THEORY FRAMEWORK ............cciiiiiiiiiin.. 18
Adult Education Theory ........cccoiiiiiiiiiiii e 18
Classical Test TREOTY .....c.ovniiiiiiii e 25
CONCIUSION .ot e 26
CHAPTER 3 REVIEW OF LITERATURE ... e 27
Evidence Supporting Validity, Reliability and Predictability of the E*.............. 27
Evidence Supporting the use of E? in Nursing Curriculums ........................ 29
Evidence Evaluating the use of E? as a Benchmark for Graduation ................. 33
SUIMIMATY L.ttt e e e et e et e e e e 36
CHAPTER 4 METHODS ... .o 39
Ethical Considerations ..............oouiuiniitiitiii e 39
131 39
D 1] 2 s P 38
S AP ..o s 41
Study Variables .........ooiiiiii e 42
Operational Definitions ..........cceoiiiiiiiii e 43
Data Collection InStrument .............coooiiiiiiiiiiiii e 45
Data ColleCtion. ... ...oui i 45
Data ANALYSIS .. oouiitiit it 46
Statistical POWer ANalysiS.........ovuiiiiiiiiiii e 59
LAMIAtIONS . .ouettt ittt e 62

vil



CHAPTER 5 RESULTS ... 64

Descriptives and Potential Confounds ..............coooviiiiiiiiiiiiiii i, 64
Research questions and hypotheses, and the HLM analysis approach .............. 71
CHAPTER 6 DISCUSSION ...ttt 88
Purpose of the Study.........coooiiiii i 88
Conceptual Framework ............ocooviiiiiiii e 91
Literature ReVIEW. ... .o 93
SUMMATY ..o e 100
CHAPTER 7 SUMMARY OF FINDINGS, CONCLUSIONS, AND
RECOMMENDATIONS ... 103
Summary of FINAINGS ..o, 103
CONCIUSIONS ...ttt e, 105
Recommendations ........ ..ottt e 108
APPENDIX 1 DATA COLLECTION INSTRUMENT ........cooviiiiiiiiiienee, 111

APPENDIX 2 COMMISION ON COLLEGIATE NURSING EDUCATION
ACCREDITED UNITED STATES BACHELOR OF SCIENCE IN
NURSING PROGRAMS PER AMERICAN ASSOCIATION OF
COLLEGES OF NURSING 2011 ...oooiiie, 117

APPENDIX 3 EMAIL FOR DIRECTOR, CHAIR, OR DEAN OF BACHELOR OF
SCIENCE IN NURSING PROGRAMS ... 134

APPENDIX 4 FORM ATTACHED TO EMAIL FOR SEMESTER BASED BSN

PROGRAMS 135
APPENDIX 5 FORM ATTACHED TO EMAIL FOR QUARTER BASED BSN

PROGRAMS 136
APPENDIX 6 IRB APPROVAL ... 137
REFERENCES .. 138
VT A 146

viil



LIST OF TABLES

Table 1 Distribution of Content for the NCLEX-RN® Test Plan .......................
Table 2 An Example of a Proxy Dataset .........ccocooiiiiiiiiiiiiiiiiiiiiceee e
Table 3 Frequency of the reporting of periods of graduation per BSN program ......
Table 4 Reporting periods and students for each type of exit exam used ..............

Table 5 Number of times allowed to take E* for reporting periods using 850 as
benchmark ...... ..o,

Table 6 Grouping of states INtO TEZIONS .......vivueiriieiiiiie et eieeieeeenaann
Table 7 BSN programs, reporting periods, and students per region ....................

Table 8§ BSN programs, reporting periods, and students, per public or private
INSHIEULION ..oute e

Table 9 BSN programs, reporting periods, and students, per minimum GPA
LT |11 10 1<) 1| A

Table 10 BSN programs, reporting periods, and students, per length of BSN
Program ......oooi s

Table 11 BSN programs, reporting periods, and students, per graduation times
015 1 S

Table 12 BSN programs, reporting periods, and students, per grouped GPA
ReqUITEMENt ... ... e

Table 13 HLM development of levels of hierarchy ....................coooiiiii,
Table 14 Pass rates for various €xit €Xams USEd ... .....oeerurmieeeeeetieeaae e,

Table 15 Statistical significance of possible predictors of whether or not a student
passes NCLEX-RN® ..o

Table 16 NCLEX-RN® pass rates per whether or not E? is used, stratified by region

Table 17 NCLEX-RN® pass rates per whether or not E* is used, stratified by public
OF PIIVate INSHEULION ...'ettitt et e e ene

X



Table 18 NCLEX-RN® pass rates per whether or not E? is used, stratified by GPA
TEQUITEINENT GTOUD . nvvt ettt et ette et et e e teeaeeateeaeeeaaeeaeeenaeenneenns 75

Table 19 NCLEX-RN® pass rates per whether or not E is used, stratified by length
OF BSN PrOgram .......oouiiniiiiiii e 76

Table 20 Statistical significance of possible predictors of whether or not a student
passes NCLEX-RN®, examining only BSN programs either using E* or
NOt USING ANY EXIT EXAIM .1 .uttnttententtettenteteentete et eeeteeeenaeaneaneans 78

Table 21 BSN programs, reporting periods, and students, per length of BSN
S0 1 o 78

Table 22 Statistical significance of possible predictors of whether or not a student
passes NCLEX-RN®, examining only BSN programs using E? either
with or without a benchmark ........... ... 80

Table 23 NCLEX-RN® pass rates among students required to take E?, per whether
or not an E? benchmark is used, stratified by region ........................... 81

Table 24 NCLEX-RN® pass rates among students required to take E* per whether
or not an E” benchmark is used, stratified by public or private institution... 81

Table 25 NCLEX-RN® pass rates among students required to take E?, per whether
or not an E? benchmark is used, stratified by GPA requirement group........ 82

Table 26 NCLEX-RN® pass rates among students required to take E*, per whether
or not an E* benchmark is used, stratified by length of BSN program ....... 82

Table 27 Statistical significance of possible predictors of whether or not a student
passes NCLEX-RN®, examining only BSN programs using E? either with
an 850 benchmark or without a benchmark ... 84

Table 28 Number of times students could sit for the E* toward meeting 850
benchmark for the 1,188 students in BSN programs using the 850
benchmark ... 87



LIST OF FIGURES
Figure 1 Conceptual representation of initial NUMDETS. «euveiriiniiniieineiniiieennnn 54
Figure 2 Example of algorithm with filter assumption with theoretical numbers . 55

Figure 3 Example of algorithm with adjusted filter assumption...................... 57

X1



CHAPTER 1

INTRODUCTION

Computerized standardized exit exams are being used in nursing programs in the
United States to better prepare BSN students to take the Nurse Council Licensure
Examination for Registered Nurses (NCLEX-RN™) (Spurlock & Hunt, 2008). One such
computerized standardized exit exam used by many nursing programs is the Health
Education Systems, Inc. (HESI) exit exam (referred to as E*). The providers of this
exam, Elsevier, Inc. recommend a minimum benchmark score to predict a student’s
success on NCLEX-RN® (Nibert, Young & Britt, 2003). They offer high levels of
evidence that support the reliability and predictability of their exams (Adamson & Britt,
2009; Lauchner, Newman, & Britt, 2006; Lewis, 2005; Newman, Britt, & Lauchner,
2000; Nibert & Young, 2001; Nibert, Young, &Adamson, 2002). Based on this evidence
and desire for student success, some nursing programs require every BSN student to
achieve a minimum benchmark score as a condition of graduation from a nursing
program (Nibert et al., 2003). The National League of Nursing (National League of
Nursing [NLN], 2010) recently addressed the practice of using NCLEX-RN® predictive
testing as a “growing and intensifying trend” (para.l) that can have serious consequences
such as blocking graduation (NLN, 2010). Although these exams can predict that a
student, that achieves a high score on their exam, will be successful on NCLEX-RN®, a
high percentage of the time, they do not predict which students are likely to fail NCLEX-
RN® (Spurlock, 2006; Spurlock & Hanks, 2004). When a nursing program does not
allow students to graduate, they are in actuality failing students based on a minimum

benchmark score on an exam that predicts success, not failure (Spurlock & Hunt, 2008).



Although, the providers of these exams can provide evidence of the predictability and
reliability of their exams, there remains minimal evidence to support the use these types
of exams as a condition for graduation.
Background of the Study

Historically, a primary objective for nursing programs has been to supply
competent professional nurses to provide care for the public (Davenport, 2007; DiBartolo
& Seldomridge, 2005). One way nursing programs measure their achievement toward
this objective is by observing first-time pass rates of their graduating BSN students on the
NCLEX-RN® (Davenport, 2007; McDowell, 2008; Norton et. al., 2005). Currently, a
national nursing shortage has pressured nursing programs to supply increased numbers of
qualified nurses to care for an increasing population of acute patients (Abbott, Schwartz,
Hercinger, Miller, & Foyt, 2008). As a result, “the stakes are high in nursing education;
nursing programs are under pressure to produce more graduates, more quickly, with
fewer faculty and less financial and clinical resources” (Spurlock, 2006, p. 301). The
reality is that the first-time pass rate in 2010 for United States educated baccalaureate
degree test takers was 88.69% (National Council of State Boards of Nursing, [NCSBN],
2010b). With approximately one out of every ten baccalaureate graduates not passing the
NCLEX-RN® on their first attempt, nursing programs are challenged with the task of
more efficiently and effectively imparting knowledge toward raising these rates (Norton
et al., 2006).

Problems that nursing programs may face with substandard pass rates for first-
time NCLEX-RN® test takers are six fold: (1) Recruitment efforts are influenced if

prospective students use nursing pass rates as a criteria for a nursing program selection;



(2) Application rates are affected if the brightest high school students decline to apply;
(3) Loss of operating revenue when at-risk students are unsuccessful, resulting in
decreased attrition; (4) Program scrutiny by local boards of nursing, Commission of
Collegiate Nurse Educators, National League of Nursing, etcetera; (5) Decreased
customer satisfaction by graduates, parents, and community, and (6) Risk of regulatory
intervention for program approval and accreditation (Norton et al, 2006).

In the interest of public safety, the National Council of the State Boards of
Nursing (NCSBN) writes NCLEX-RN® exams to measure nursing competency (NLN,
2010). These tests are written to test entry-level competence for registered nurse
licensure candidates (NCSBN, 2010a). Every three years, the NCSBN board of directors
re-evaluates the passing standard and reviews the test plan (NCSBN, 2010a). Increases
in the passing standard for the NCLEX-RN® exam occurred in 1998, 2004, 2007, and
again April 2010 (Kenward, Woo, Gross, & Liu, 2010; NCSBN, 2010a). Statistics on
national pass rates from 1995 through 2008 show that decreased pass rates correlate with
increased passing standards (Kenward et al., 2010). Another challenge is that the test
format has changed from strictly multiple choice type questions to include other formats
such as multiple answers, fill-in the blank, drag and drop, and analysis of picture items
(Norton et al., 2006) and more recently multi-media alternative items (NCSBN, n.d.).
Since the practice of nursing requires the application of knowledge, the 2010 NCLEX-
RN" items are written at the application or higher levels according to Bloom’s taxonomy
of cognitive ability (Anderson & Krathwohl, 2001; Bloom, Engelhart, Furst, Hill, &

Krathwohl, 1956; NCSBN, 2010a). These higher-level test items require more critical



thinking skills which include complex thought processes and problem solving (NCSBN,
2010a).

In response to the increases in NCLEX-RN® passing standards and fluctuating
pass rates, nurse educators across the nation have tried to develop mechanisms for
accurately identifying factors that would predict student success on the NCLEX-RN®
(Ukpabi, 2008). Throughout the years, nurse educators have continuously published
various methods to predict success on NCLEX-RN® (Waterhouse & Beeman, 2003). A
few examples of some of the approaches developed spanning the years include: Giddens
and Gloeckner (2005) found a correlation between pass rates and high critical thinking
scores but did not find any significance in failure rates and low critical thinking scores;
Barkley, Rhodes and Dufour (1998) developed a predictive instrument; Beeman and
Waterhouse (1991) used a 21 factor predictive tool; and Krupa, Quick, and Whitley
(1988) found that high introductory and medical-surgical course grades correlated with
initial passing of NCLEX-RN. Unfortunately, there still has not been a method or tool
published that is accurately predicts NCLEX-RN® success without using complex
statistical approaches (Waterhouse & Beeman, 2003). Computerized comprehensive
standardized exit exams offer a somewhat simple solution to predicting NCLEX-RN®
success, compared to some of the other methods that include multiple variables to
calculate. They claim to be able to predict student success on NCLEX-RN® based on a
minimum benchmark score on an exit exam. These exams also provide a means to
evaluate nursing program goals and outcomes (Davenport, 2007; Noel, 2009). Allowing

the BSN student practice in completing a computerized test and answering the types of



questions that comprise the NCLEX-RN® in a similar environment, are other notable
benefits to these exams (Lowenstein & Bradshaw, 2001).

Evolve Learning System owned by Elsevier, Inc. and located in Houston, Texas
(formerly Health Education Systems, Inc., [HESI]) offers an exam named the E? (also
referred to as the HESI exit exam by many in nursing education). The E* exam items are
written using Bloom’s taxonomy (Bloom et al., 1956) and parallel the methodology used
for NCLEX-RN® exam items. This E* exam measures cognitive ability at the application
level and above while maintaining the most current NCLEX-RN® test plan. The E*is a
160 item comprehensive exam designed to be administered toward the end of a BSN
program curriculum (Morrison, Adamson, Nibert, & Hsia, 2004).

Evolve Learning System, through the use of an E? minimum benchmark score,
offers a means of predicting student success on the NCLEX-RN®; using proprietary HESI
Predictability Model, which is claimed to be highly accurate (Adamson & Britt, 2009;
Davenport, 2007; Lauchner, et al., 2006; Lewis, 2005; Nibert & Young, 2001; Nibert et
al., 2002). In addition to establishing predictability, Evolve Learning System has
established the reliability and validity of the E? (Morrison, Free & Newman, 2002).
Because of this evidence, a new trend has emerged in nursing education that uses the
recommended minimum benchmark score on the E* as a means of identifying nursing
students at risk for NCLEX-RN® failure (Davenport, 2007; Nibert, et al., 2003).

Fletcher (2007) suggests that a graduation policy using an E* benchmark score in
nursing programs is likely to give students incentive to prepare for the NCLEX-RN®, and
to develop the skills needed for examination success. Due to a desire to prepare BSN

students for the NCLEX-RN®, graduation policies requiring a minimum benchmark score



to graduate from nursing school, have been implemented at many BSN programs
(Davenport, 2007; Spurlock & Hunt, 2008). In these cases, it is crucial for nursing
students to pass the E* in order to proceed to the next phase of their career (Spurlock,
2006). Without a nursing degree, an individual cannot take the NCLEX-RN®™ and
proceed into nursing practice. Failure to pass the E? could be devastating to an individual
who devoted years of their life, invested personal and/or family money for tuition, and
incurred possible emotional distress (Spurlock, 2006) toward obtaining a degree in
nursing. With so much at stake for students, nurse educators must be able to make
informed decisions regarding the use of the E* as a graduation policy (Spurlock & Hanks,
2004).

In a study of 182 nursing programs, Lewis and Young (2004, July) found that
almost half of those nursing programs used the E* as a benchmark for progression. More
recently, Davenport (2007) found that out of nine nursing programs surveyed in Indiana,
two used exit exams as a graduation requirement and three used a minimum benchmark
score. Nibert et al. (2003) found that 30.2% of the nursing programs (45 out of 149)
reported use of complete or partial progression policies utilizing the E*. Many nursing
faculty are apparently concluding that a student that does not meet a minimum
benchmark score on the E* exam will not pass the NCLEX-RN®,

Spurlock and Hanks (2004) assert that, for the E? to be useful, it needs to predict
failure as well as success because the NCLEX-RN® is a pass/fail exam. They also
suggest that the use of the E’asa progression policy may indeed increase NCLEX-RN®
pass rates because you have eliminated the poorer performing students (Spurlock &

Hanks, 2004). A troubling statistic cited in their work is that 81% of the students that did



not achieve a benchmark score of 900 actually went on to pass the NCLEX-RN® at first
sitting (Spurlock & Hanks, 2004). Another problem with not graduating students that do
not achieve a minimum E* benchmark score is that you have possibly delayed a large
number of students that may have entered the workforce.

The E? results can be used in many useful ways to benefit student learning, such
as comparing their knowledge to national norms and helping faculty identify curricula
weakness and strengths (NLN, 2010). Lauchner et al. (2006) point out that the E? can be
used as a learning tool to help students identify weak areas in their nursing knowledge
because of the immediate feedback of the exam. Nibert et al. (2006) state that E* scores
are meant to assess a student’s risk so that remediation efforts can be made by faculty to
enhance the student’s likelihood of passing the NCLEX-RN®. Furthermore, Nibert et
al.(2006), agree with Spurlock and Hanks (2004) that the E? should only be part of a
variety of performance evaluation tools and not used as a single reason to deny
graduation (Nibert et al., 2000).

There are no universally accepted standards or policies on how to implement
predictive standardized testing such as the E?(NLN, 2010). With so much contradictory
information in how to best utilize E?, it is clear that BSN programs would benefit from
having more evidence to support decision making in the use of E* toward increasing
NCLEX-RN® pass rates.

Statement of the Problem

The problem exists in that Evolve Learning System’s HESI E? exam is effective

at predicting success on NCLEX-RN® based on a minimum benchmark score; however

evidence is lacking in the ability of this exam to predict NCLEX-RN® failure. BSN



programs using a minimum benchmark score on the E’asa requirement for graduation
may be holding back large number of students that would have passed; when only a low
number of those students would have actually failed the NCLEX-RN® if allowed to
graduate and sit for the exam.

Evolve Learning Systems uses an inaccessible proprietary HESI Predictability

Model which is a statistical model used to make these predictions. Spurlock and Hanks
(2004) and Spurlock and Hunt (2008) applied a clinical statistical sensitivity/specificity
model to HESI E* exit exam predictions, but did not account for motivation that the
graduation requirement would obviously pose. On the other hand BSN programs that do
not have this graduation requirement may better use the E* as a learning tool to help
prepare students to take the NCLEX-RN®™. There is not enough literature to support a
qualified decision by faculty on the most effective use of the E* as a learning tool or how
best to use a minimum benchmark score as a graduation requirement.

Study Purposes, Research Questions, and Hypotheses

The purposes of this study are threefold:

1. To compare first-time NCLEX-RN® pass rates of BSN students from nursing
programs that use the E* with programs using other standardized exit exams,
and those using no exit exam.

2. To compare first-time NCLEX-RN® pass rates among BSN students from
nursing programs utilizing the E?, that require the E? minimum benchmark

score as a graduation requirement with those that do not.



3. To determine an estimate of how many BSN students would have actually
failed the NCLEX-RN® among students that failed to graduate because of
failure to meet an E* minimum benchmark score.

The following research questions are asked in this study:

1. Are there differences in first-time NCLEX-RN® pass rates for BSN students
from nursing programs utilizing the E” and those using other standardized exit
exams, or no exit exam?

2. For programs utilizing the E?, are there differences in first-time NCLEX-RN®™
pass rates among BSN students from nursing programs utilizing the E* exam’s
minimum benchmark scores as a graduation requirement and those that do
not?

3. What percentage of BSN students that failed to graduate due failing to meet a
minimum benchmark score, would have actually failed NCLEX-RN®?

The research hypotheses and null hypotheses for this study are:

1. BSN students from nursing programs utilizing the E* will have different first-
time NCLEX-RN® pass rates than BSN students from nursing programs that
use other standardized exit exams, and those using no exit exam.

H,: BSN students from nursing programs utilizing the E* will have no
difference in first-time NCLEX-RN® pass rates than BSN students from
nursing programs utilizing other standardized exit exams, and those using no

exit exam.



2. There will be a difference in first-time NCLEX-RN® pass rates among BSN
students from nursing programs utilizing E* exam’s minimum benchmark
scores as a graduation requirement, and those that do not.

H,: There will be no difference in first-time NCLEX-RN® pass rates among
BSN students from nursing programs utilizing E* exam’s minimum
benchmark scores as a graduation requirement, and those that do not.
3. It is estimated that less than 100% of BSN students that did not graduate due
to not meeting a minimum benchmark score, would have failed NCLEX-RN®.
H,: It is estimated that a 100% of BSN students that did not graduate due to
not meeting a minimum benchmark score, would have failed NCLEX-RN®.
Rationale for Research Questions and Hypotheses
Nursing programs ideally prepare students to pass the NCLEX-RN® on their first
attempt; having an assistive tool, such as the E, to determine if they are able to
accomplish this is desirable. If E* is a tool that assists faculty in increasing the nursing
knowledge needed to pass the NCLEX-RN®, then schools utilization of E* (question and
hypothesis one), will increase first-time NCLEX-RN® pass rates in schools utilizing the
E’.
It seems logical that NCLEX-RN® pass rates would increase if a nursing program
did not graduate BSN students that did not meet a minimum benchmark score on the E’
because the lower performing students would be eliminated from taking the NCLEX-
RN". If the filtering out of lower performing students is all to be considered, one might
simply raise the grade point average that is required to graduate (Spurlock & Hank,

2004). The benchmark score may also be an incentive to better perform on the E* as
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Fletcher (2007) discusses or a motivator for the adult student to solve timely problems as
Knowles (1980, 1984) describes. The recommended minimum benchmark scores set by
Evolve Learning Systems for the E* is 900 which is predicted to have a high probability
of passing NCLEX-RN® and 850 which has a moderate possibility of passing NCLEX-
RN®™. With their recommendations students scoring lower that 850 would not be allowed
to take the NCLEX-RN®™; perhaps there is a different benchmark score that is a better
incentive or motivator to perform well on the E? (question and hypothesis two) and
ultimately do well on NCLEX-RN®.

Nursing programs that do not permit a BSN student to graduate when they fail to
meet a minimum benchmark score, have created dichotomous categories of students. As
stated by Spurlock (2005), “students not predicted to pass are, therefore, predicted to fail
[when they fail to meet a minimum E? benchmark].” In essence either a BSN student
passes or fails the graduation requirement creating two categories of students. Question
and hypothesis three is concerned with those BSN students that failed to meet the
graduation requirement of failing to meet a minimum benchmark score. In essence, how
many of those students would have actually failed NCLEX-RN if they had been allowed
to take it. By comparing a large number of BSN students in nursing programs that do not
have this requirement one can derive an algorithm to apply to this group of students to
determine an estimated percentage of those students that would have failed the NCLEX-

RN. This would give us a failure rate for the various minimum benchmark requirements
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Definition of Terms

BSN programs. BSN programs or the term nursing programs is defined as those
that offer a baccalaureate in the science of nursing degrees and the curriculum prepares
students “to practice within complex healthcare systems and assume the following roles:
provider of care; designer/manager/coordinator of care; and member of a profession”
(American Association of Colleges of Nursing [AACN], 2008, p.2). The Commission on
Collegiate Nursing Education (CCNE) which ensures the quality and integrity of
baccalaureate programs (AACN, 2009) will accredit BSN programs in this study.

NCLEX-RN®. NCLEX-RN"is an exam administered by each state as a
requirement for licensure as a registered nurse (NCSBN, 2008). The NCLEX-RN® exam
“measures the competencies needed to perform safely and effectively as a newly
licensed, entry-level registered nurse” (NCSBN, 2008). Exam items are written using
Bloom’s taxonomy for the cognitive domain, using application or higher levels of
cognitive ability (Anderson & Krathwohl, 2001; Bloom, et al., 1956). The NCLEX-RN®
currently uses 6 types of questions: multiple choice-multiple answer; fill-in-the-blank test
items; hot-spots-identify an area on a picture or graphic; drag and drop (ranking); chart
exhibit; and innovative item format such as video, audio, animation, identification on a
picture, graph or chart, graphics interaction, or decision task item sets (Wendt & Harmes,
2009) and more recently multi-media alternative items (NCSBN, n.d.). The 2008 RN
practice analysis surveyed 12,000 entry-level nurses between January 1 through April 13,
2008 to determine the importance and frequency of a nursing activity (Wendt, Kenny, &

Brown, 2010). This information is used to write the 2010 test plan (NCSBN, 2010a).
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Following is a table representing the distribution of content for the NCLEX-RN® exam

2010 test plan.

Table 1
Distribution of Content for the NCLEX-RN® Test Plan

Category/Subcategory Percentage of Items from Each Client Needs

Safe and Effective Care Environment

Management of Care 16-22%

Safety and Infection Control 8-14%
Health Promotion and Maintenance 6-12%
Psychosocial Integrity 6-12%
Physiological Integrity

Basic Care and Comfort 6-12%

Pharmacological and Parenteral Therapies 13-19%
Reduction of Risk Potential 10-19%
Physiological Adaptation 11-17%

Note. This information for this table was taken from NCSBN (2010a).

EZ. The E is a computerized standardized exit exam known by most in nursing
education as the HESI Exit Exam. The E* was originally developed by HESI and is
currently distributed by Evolve Learning Systems, which is owned by Elsevier, Inc. and
located in Houston, Texas. The E* exam items are written by nursing experts using
Bloom’s taxonomy (Bloom et al., 1956) and parallel the methodology used to write
NCLEX-RN® exam items. This E* measures cognitive ability at the application level and
above while maintaining the most current NCLEX-RN® test plan. All exam items are
evaluated for reliability and validity to ensure accurate measurement of test scores

(Morrison et al., 2004). Lauchner, Newman, and Britt (2006) summarize the instruments
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development as being an ongoing process that uses ParSYSTEM, distributed by Scantron

Corporation, to manage the test item bank and to perform item analysis. Below is an in-

depth description by Lauchner et al. (2006) of the E* development:

Each school group that administered an E* was analyzed using ParSYSTEM’s

test analysis program. The reliability coefficient, the Kuder-Richardson Formula
20 (KR20), for each group was calculated within ParSYSTEM and described in
the test analysis report. These reports were reviewed and data were tabulated for
all administrations of the E* during the academic year studied, 1996-1997.
Fourteen different E*s were administered to 80 groups at 62 schools. The KR20
for these administrations ranged from 0.34 to 0.91, and the average KR20 for the
80 administrations was 0.85. Overall item analysis data, including item difficulty
level (P value) and discrimination data (point biserial correlation coefficient),
were calculated for each administration of the E>. These data were accumulated
and stored within the item banking program of ParSYSTEM for 7 years, from
1990 to 1997. Additional items were developed throughout this 7-year period, and
new test items were piloted with the administration of each E*. Students’ were
unaware of which items were pilot items, and the piloted items did not count
toward the students’ score. Data from all uses of all items provided the normative
data for the E2. A mathematical formula for predictability was developed by
HESI, and is considered by the company to be proprietary. This predictability
model was applied to each test as a whole, as well as within each subject area
tested. The application of this model was implemented by HESI’s testing

program, SIMCAT. This program permitted comparison of the student taking the
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test with all students that had previously answered the same test items.

Additionally, the SIMCAT program performed certain correlations, which were

components of the predictability model and were used to ensure accuracy of

predictions made by the E%. (pp. 5S-6S)

The E* is a 160 item comprehensive exam which is designed to be administered
toward the end of a BSN curriculum (Morrison et al., 2004). Scores range from 0 to over
1,000, and can be as high as 1,500 (depending on the difficulty level of the exam). HESI
recommends 900 as predictive of student success on NCLEX-RN® and 850 as an
acceptable level of performance. All test items are weighted according to their difficulty
level; for example, if a student answers more difficult items correctly, then more credit
will be given and conversely a student will get less credit for answers that are less
difficult. Due to this scoring method, it is highly probable that two students answering
the same number of test items correctly will receive different scores because these scores
depend not only on the number of test items the student answered correctly, but also on
how many difficult and less difficult test items the student answered correctly. The score
reflects application of the proprietary HESI Predictability Model (HPM) to the student
overall score and each subject area score (Lauchner, et al., 2006). Evolve claims that
research studies have found the HPM to be highly accurate in predicting NCLEX-RN®
success (Adamson & Britt, 2009; Lauchner et al., 2006; Lewis, 2005; Nibert & Young,
2001; Nibert et al., 2002).

Graduation requirements. Graduation requirements are defined as meeting at
least one of three criteria: (1) a nursing program policy that requires a successful E>

benchmark score to be eligible for graduation; (2) including a successful E? benchmark
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score as part of a course; or (3) withholding permission to take the licensing exam until
the student achieves a minimum score designated by the nursing program on the E*
(Morrison et al, 2004). Nursing programs may use different procedures to implement this
policy and this will be explored in the data collection instrument.

NCLEX-RN® first-time pass rates. NCLEX-RN" first-time pass rates are a
statistic that represents the number of students that passed the NCLEX-RN®™ board exam
on the first attempt out of the total number of students that took the exam. For example, a
BSN program had 100 nursing graduates that took the NCLEX-RN® board exam for the
first time and out of those students 98 passed, therefore the nursing program would have
a 98% first time pass rate. This pass rate is looked at from various perspectives such as
the national pass rate for 2010 was 89.4% (NCSBN, 2010a).

Assumptions

For the purposes of this research the assumption is made that all BSN programs
and their faculty that respond to the data collection instrument are comparable in their
ability to teach nursing and prepare nursing graduates to take the NCLEX-RN® exam, as
evidenced by their CCNE accreditation. It is also assumed that a school’s first time
NCLEX-RN® pass rate will represent a percentage of BSN students from the program.
Conversely, the percentage of students that passed will be deducted from 100% to
represent the percentage of BSN students that failed the NCLEX-RN® on their first
attempt. To illustrate this assumption, a BSN program that has 50 students taking the
NCLEX-RN®, and has an 85% first time pass rate. Then one can assume that 43 students

passed the exam and seven failed to pass.
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Summary

BSN programs across the United States are using the Evolve Learning System’s
HESI exit exam, known as the E, as a means to evaluate a student’s ability to pass
NCLEX-RN" (Spurlock & Hunt, 2008). In many cases, BSN programs have
implemented graduation requirements based on a student’s ability to meet a minimum
benchmark score recommended by the provider of the exams (Nibert, et al., 2003). BSN
programs hope to better prepare students for NCLEX-RN® while simultaneously ensuring
acceptable first-time NCLEX-RN® pass rates for the nursing program (Nibert et. al.,
2003). A problem exits that BSN programs using a minimum benchmark score on the E
as a requirement for graduation may be holding back large numbers of students that may
have actually gone on to pass the NCLEX-RN®™. The purposes of this study are three
fold: to compare first-time NCLEX-RN® pass rates of BSN students that use the E* to
other exit exams, or no exit exam; to compare first-time NCLEX-RN® pass rates among
BSN students utilizing the E as a graduate requirement to BSN students from programs
that do not; and to determine an estimated percentage of BSN students, that did not
graduate due to not meeting a benchmark score, and would have actually failed NCLEX-
RN™ Presently, there is not enough evidence to support a qualified decision by faculty on
the utilization and effectiveness of the E* as a learning tool or as a graduate requirement

toward increasing first-time NCLEX-RN® pass rates in BSN programs.
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CHAPTER 2

CONCEPTUAL THEORY/FRAMEWORK

This chapter will discuss the conceptual theories used to develop this research.
Adult Education Theory as described by Knowles (1980, 1984) and Critical Test Theory
as defined by Crocker and Algina (1986) are investigated and applied to the research
questions and hypotheses.

Adult Education Theory

Adult Education Theory is an educational framework that guided the development
of this research. Although there is no single theory to describe adult learning, there have
been a number of frameworks, or models, that contribute to an understanding of adult
learning (Merriam, Caffarella, & Baumgartner, 2007). This approach to adult learning
offers a system of ideas and concepts used by many in adult education to facilitate the
teaching-learning process (Knowles, 1980). These frameworks offered guidance toward
evaluation of the use of a standardized exit exam as an effective adult education strategy
to prepare BSN students to pass the NCLEX-RN™.

As early as 1926 the American Association for Adult Education was founded as a
result of noted differences in the way children and adults learn (Knowles, Holton, &
Swanson, 1998). Until the 1970’s, learning was based in psychology which defined
learning as a change in behavior to benefit their practice (Merriam et al., 2007).
Attention turned to research and theory building in adult education 1970’s with the
publication of, Houle’s The Design of Education (1972), Kidd’s How Adults Learn
(1973) and Knowle’s The Adult Learner: A Neglected Species (1973). Attempts to

classify distinctions between adults and children as a theory, model, framework, or set of
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principles continues to be pursued by adult educators. The best known of these efforts is
Malcolm Knowles that developed a distinctive conceptual basis for adult education and
introduced the term andragogy to describe the education of adults; in contrast to
pedagogy which is used to describe the education of children (Knowles, 1975, 1980,
1984). Two other prominent approaches to adult learning would be Tough’s work on
self-directed Learning (1967, 1971, 1978, 1979) and Mezirow’s transformation learning
(1978, 1981, 1991, 1995, 1996, 1997). Although elements from many of these
frameworks will be considered, Knowles approach to adult education theory is the
primary focus used in this research.

Knowles defined andragogy as “the art and science of helping adults learn™
(Knowles, 1980, p. 43). Andragogy is based on assumptions about the characteristics of
adult learners that are different from the assumptions about child learners on which
traditional pedagogy is premised (Knowles, 1980, 1984). Considering pedagogy,
learning is dependent on and determined by society; the learner plays a minimal role in
determining their readiness to learn; what they learn tends to be subject-centered; and any
motivation to learn is usually extrinsic in nature. Conversely, andragogy is concerned
with adults who, as they mature tend to move toward being self-directed and
independent; ready to learn tasks important to personal social roles; able to apply their
reservoir of life experience; and becoming more pragmatic and problem-centered. Adults
like to determine their own readiness to learn; their motivation is more intrinsic in nature
(Merriam et al., 2007). Jackson and Caffarella (1994) describe five additional
characteristics to the adult learner: adults have more and different life experiences

organized differently than children; adults have personal differences in learning styles;
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adults prefer to be actively involved in the learning process; adults prefer to be associated
with and supported by each other in the learning process; and adults have personal
responsibilities and life situations that allow a social context that affects their learning.

Knowles theory has been criticized as to whether andragogy is a learning theory
or a theory of teaching (Brookfield, 1986; Hartree, 1984). Others argue that andragogy
does not reflect the full range of adult learning, especially in vocational and occupational
contexts where learning may not be voluntary (Merriam et al., 2007). A major
assumption, that life experiences supports learning, is questioned as to whether it is the
quality or quantity of experience that affects adult learning (Laureate Education, 2008;
Merriam et al., 2007). Hartree (1984) asserts that the theory is weak and fails to
encompass an underlying epistemological base. Other claims are that it is poorly
researched, lacks specific outcomes, and is prescriptive in nature (Hartree, 1984).
However, Knowles, himself, preferred to think of andragogy, not as a theory, but as a
“system of concepts and assumptions” (Knowles, 1984, p. 8).

Brookfield (2003) expressed concerns from many researchers who suggest that
andragogy does not consider culture or race. The individualistic, learner directed, focus
of andragogy is criticized for ignoring cultural and social interactions and the context in
which learning takes place (Grace, 1996; Jarvis, 1987). From the perspective of critical
theory, andragogy lacks identifying political influences, and fails to consider race,
ethnicity, socioeconomic situation, and other forms of privilege or oppression (Sandlin,
2005).

Assessing the validity of andragogy is difficult as Merriam, Caffarella, &

Baumgartner (2007) state. Some points, such as the assumptions that adults are engaged
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in self-directed learning are well supported by other research. The plethora of research
continuing in recent years seems to be prima fascia evidence that andragogy, in whatever
form chosen, is still a valid framework to utilize in research. Application of basic
assumptions according to Knowles (Knowles, 1975, 1980, 1984) of adult learning is
applied to this research.

To apply andragogy concepts to this study, the first consideration in the adult
learner as being self-directed (Knowles, 1980, 1984; Tough, 1971). The BSN student as
the adult learner is self-directed and expected to prepare for the E* and NCLEX-RN®
without direction from faculty (Mullen, 2006). Faculty would be likely to assist the
student as needed with no structured learning directives toward how to prepare for the E
or NCLEX-RN®. An advantage to self-directed adult learning is that adult students are
able to determine their own learning needs and pace personal learning goals toward
preparing for both E* and NCLEX-RN® exams (Billings & Halstead, 2009). A
disadvantage of self-directed adult learning is that when learning directives are
unstructured, it may be discerning and stressful to some students (Billings & Halstead,
2009). Without structured faculty guidance for preparing for E* or NCLEX-RN®, some
students may also find added stress when E” is used as a graduation requirement
(Spurlock & Hunt, 2008). Data collected from research question and hypothesis
onecompared NCLEX-RN® first-time pass rates from BSN students that sat for the E* as
well as other computerized standardized exit exams and to those who did not take any
computerized standardized exit exams. Taking computerized standardized exit exams
could help identify students that are not self-directed and allow faculty to offer assistant

to these students before taking the NCLEX-RN®. A comparison is also made of E*to

21



other exams to determine if there is a difference in first-time NCLEX-RN® pass rates
between the exams. If the pass rates for all groups of BSN students were close in range,
then one could surmise that the computerized standardized exit exams do not help
identify BSN students who are not self-directed.

Research question and hypothesis two compares first-time NCLEX-RN® pass
rates from BSN students that attend nursing programs that utilize the E* with a minimum
benchmark score as a graduation requirement, to those that do not. This minimum
benchmark score requirement for graduation could be conceived as taking away self-
direction and motivating the BSN student by demanding that they pace personal learning
toward preparing for the E* exam in order to graduate on time. When all the categories of
nursing programs have the same level of first-time NCLEX-RN® pass rates then it would
stand to reason that the graduation requirement had no effect on the first-time NCLEX-
RN® pass rates. Therefore the graduation requirement is simply an impotent added
stressor to the self-directed adult student. When pass rates are significantly higher for
nursing programs that have a graduation requirement it could suggest that poor
performing students are identified before they graduate that may struggle with self-
direction before sitting for their first NCLEX-RN® exam.

A second assumption of adult education theory is that as a person matures he
accumulates experiences that become an increasing resource for learning (Knowles,
1980). Learning principles for adult education are actually based in a cognitive
constructivist learning theory of Piaget (1970a, 1970b, 1973) which states that new
learning is built on previously learned knowledge and experience. The E” and NCLEX-

RN" exam questions are based on testing knowledge accumulated and assimilated
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through experience learned in a BSN nursing program. Each student’s life experiences
and personal motivation will guide the student’s preparation for these exams (Duncan &
McKeachie, 2005). The experience alone gained from taking the E” should provide
knowledge to build on in preparation to take the NCLEX-RN®™. This principle relates to
research question and hypothesis one which looks at the possibility that just the
experience of taking a computerized standardized exit exam or more specifically the E?
would help prepare BSN students for NCLEX-RN® by increasing knowledge and
acclimating students to experiencing an NCLEX-RN® type exam.

A third assumption of adult education theory is based on the adult student’s
readiness to learn. The developmental tasks and social roles of the adult student have a
direct influence on the readiness to learn (Knowles, 1980). Adults have personal
responsibilities and life situations that affect their learning ability (Jackson & Caffarella,
1994). Life situations and responsibilities could have a direct influence on a student’s
ability to study or sit for E* and NCLEX-RN® exams. All the HESI exams were
developed using the Classical Test Theory which accounts for extraneous variables the
student may experience the day of the exam (i.e., headache) which may not have existed
on a different exam day (Nibert et. al, 2006). Research question and hypothesis one
compares BSN students that take the E” to other exit exams, or no exam. When E?is
correlated with higher first-time NCLEX-RN® pass rates than other exit exams or no
exam, it could imply that the E* actually does account for a student’s readiness to learn
and provides a true score that could also be attained on NCLEX-RN® (Nibert et. al,

2006).
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A fourth assumption of adult education is that adult learners are motivated to
learn by a desire to solve timely problems in their lives (Knowles, 1984). Adults commit
to learning goals that are perceived to be immediately useful and realistic to the student’s
personal, professional, and career needs (Billings & Halstead, 2009). A graduation
requirement that requires a BSN student to be successful on the E* could motivate the
adult student to study for the E* because it would be immediately useful toward
graduating nursing school. In contrast, if a there was no immediate advantage to studying
for the E* (no graduation requirement) then an adult student would prioritize other
problems or responsibilities. Does forcing the student to pass the E*to graduate actually
increase the nursing program’s first-time NCLEX-RN® pass rates? This principle is
considered in research question and hypothesis two, that compares BSN students’ first-
time NCLEX-RN® pass rates from nursing programs using E* as a graduation requirement
to BSN students from nursing programs that do not have the requirement. Question two
gathers data to compare the various benchmark scores that may utilized on the E>. There
may a more realistic and meaningful minimal benchmark score that is effective as
motivator to prepare for E* and ultimately prepare the BSN student to sit for the NCLEX-
RN®.

Research question and hypothesis three further examines the Knowles fourth
assumption that adult learners are motivated to learn by a desire to solve timely problems
that are meaningful and useful in their lives (Knowles, 1984, Billing & Halstead, 2009).
Since it is questionable as to whether the E* benchmark scores are precise in predicting
failure on NCLEX-RN® (NLN, 2010), research question three attempts to estimate if

students that were not permitted to graduate would have actually failed NCLEX-RN®. If
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the exam is accurate at predicting failure on NCLEX-RN®, then BSN students may be
more motivated to prepare for E.
Classical Test Theory

Classical Test Theory is another theoretical framework (conceptual framework)
that will be considered in evaluating the effect E* has on predicting first-time NCLEX-
RN® pass rates in this study (Crocker & Algina, 1986). Nibert et al. (2006) stated that
this theory provides a sound framework for assessing the value of E* in predicting
NCLEX-RN® outcomes. Crocker and Algina (1986) state that there is always an element
of error in how a student’s performance today (predictor variable) can predict how a
student will perform at a later date (Nibert et. al, 2006). Classical Test Theory puts forth
that the observed score is equal to the true score plus some degree of error. The true
score is a score that would be the same every time the student takes the exam (which for
humans is impossible). The error accounts for extraneous variables the student may
experience the day of the exam (i.e., headache) which may not have existed on a different
exam day. The observed score can predict a student’s performance on an exam in the
future (Nibert et al., 2006). Classical Test Theory has been found in multiple studies to
be highly predictive of success on the NCLEX-RN® as well as student learning outcomes
(Noel, 2009). This theory was judiciously chosen to be used in the development of the E*
because when dealing with human being there is always an element of error (Nibert, et
al., 2006). If E* correctly accounts for human error then it could predict that the BSN
student would score in a similar manner on a parallel exam such as NCLEX-RN®.

Both research questions and hypotheses two and three examine the predictive

value of E*. Question and hypothesis two compares first-time NCLEX-RN® pass rates
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from nursing programs that use the E” recommended benchmark score as a graduation
requirement to those that don’t. The students that graduated from these programs would
have met the E” recommended benchmark score which predicts that the BSN student will
be successful on the NCLEX-RN®. If the E*is predictive, as claimed by Evolve Learning
Systems, then most of BSN students should be successful and the nursing program would
have high first-time NCLEX-RN® pass rates. Question and hypothesis three determines
if students, that were not allowed to graduate due to not meeting a minimum benchmark
score, would have actually failed NCLEX-RN®. If the failure rate is high then the
predictive value of E*is supported.
Conclusion

In conclusion, Adult Education Theory as described primarily by Knowles (1980,
1984) is used as a theoretical basis to guide the research for this study. The four basic
assumptions of the theory is tested by the research questions: adults are self-directed;
adults build knowledge on previously accumulated knowledge; adults’ readiness to learn
affects the exam performance; and adults are motivated to learn by a desire to solve
timely problems that are meaningful and useful in their lives (Billing & Halstead, 2009;
Knowles, 1980, 1984; Tough, 1971). Classical Test Theory was also presented in this
chapter as it is used by Evolve Learning System’s HESI exams to conceptually determine

the predictability of E* on NCLEX-RN® success (Nibert et. al, 2006).
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CHAPTER 3

LITERATURE REVIEW

The literature review chapter will present three major areas of research. The first
section will present evidence that supports the E* exam itself as being thoroughly
examined by various authors to present finding of validity and reliability. The second
section will comprehensively review literature that discusses the utilization and
effectiveness of the E? in in BSN programs. The third section examines evidence that
evaluates the use of E? as a benchmark for graduation.

Searches were performed toward finding evidence related to the use the E* as a

graduation requirement using the key words “HESI,” “Evolve Learning System,”

29 ¢¢ 29 ¢

“NCLEX-RN® pass rates,” “graduation requirements,” “graduation policies,” “nursing
shortage,” “high-stakes tests”, and “standardized exams” in various combinations.
Allowing any research from the years 1956 to 2011, these searches were performed in the
Academic Search Premier, ERIC, CINAHL, Pubmed/Medline, ProQuest Dissertations &
Theses, and Google Scholar databases.

Evidence Supporting Validity, Reliability and Predictability of the E’

Morrison et al. (2004) provided an in depth discussion of the development of E?
test items with an overview of the methods used to measure reliability and validity, the
current reliability findings, and the current validity data. Classical Test Theory as
defined by Crock and Algina (1986) and Critical Thinking Theory as discussed by Paul
(1990) are used as conceptual frameworks to develop HESI exam items. The HESI

Predictability Model is a proprietary mathematical model used to calculate scores on the

E? and is applied to raw data. Test items are individually weighted based on their
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difficulty level: which is determined by how many students answered the item correctly
divided by the total number of students that answered the test item to provide a
percentage of correct responses to that item. The parameters used to qualify each test
item for the E?, is that no item can be less than 40% cumulative difficulty level and a
point biserial correlation co-efficient of 0.15 or above. Each E provides a conversion
score which represents a weighted percentage score. On each exam that is administered,
reliability is determined by conducting an item analysis and overall reliability is
calculated using a KR20. Validity is determined by assessment of content validity,
construct validity, and criterion-related validity. Content for the test items are developed
from the NCLEX-RN® blueprint and syllabi from nursing programs and are used to
quantify behaviors that represent psychological attributes of the test taker. Test items are
reviewed by nurse educators and modified as needed. In summary, their article states that
nurse educators can be assured that there is sufficient scientific data to confidently use the
E? to assess student progress. The evidence provided by this study suggests that the items
of the E? are reliable and valid.

In four separate studies (Lauchner et al., 2006; Newman et al., 2000; Nibert &
Young, 2001; Nibert et al., 2002), data were collected on 17,342 registered nursing
students over four consecutive years (1996 to 2000). In summarizing these studies,
Nibert et al. (2006) reported that the E* was shown to be between 96.4% and 98.3%
accurate in predicting NCLEX-RN® success. These predictions were made with the
HESI predictability model (Nibert et al., 2002) which is proprietary to Evolve Learning

System and unpublished. In the last of these four studies (Nibert et al., 2002); an E*
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benchmark score of 900 was recommended to predict success on the NCLEX-RN® at the
98.3% level.

In the above validity study by Nibert et al. (2002), the researchers not only looked
at outcomes of students scoring high and low on the E?, but also compared NCLEX-RN®
outcomes for five E* scoring benchmark intervals. They found that, when the E* scores
decreased by interval, the percentage of NCLEX-RN® failures significantly increased.
Nibert et al. looked at these rates of success and failure in 6,800 nursing students. If a
student scored 900 or better on the E* then that student was successful on the NCLEX-
RN® 98.3% of the time and had a 1.7% rate of failure; students that scored between 850
and 899 were successful 94.1% of the time and had 5.9% rate of failure; students that
scored between 800 and 849 were successful 89.2% of the time and had a 10.8% rate of
failure; students that scored between 700 and 799 were successful 76.3% of the time and
had a 23.7% rate of failure; and students that scored less that 699 were successful 49.8%
of the time and had a 50.2% rate of failure. It is interesting to note that students that
scored below 699 on the E* still maintained a near 50% pass rate on the NCLEX-RN®.
Evidence Pertaining to the use of E’in a Nursing Curriculums

Spurlock and Hanks (2004) discussed the possibility of using an E* benchmark
score as a graduation policy in nursing programs. A graduation policy using 900 as a
minimum benchmark on the E* would mean that all students that scored 899 or less
would not graduate. The issue of concern for Spurlock and Hanks was that the E* does
not predict which students are likely to fail the NCLEX-RN®. In other words, how many
students that scored less than 900 might have actually passed the NCLEX-RN®™? Since

Evolve Learning System does not publish their HESI predictability model, there is no
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way to examine how well their model might actually predict failure. In the study
conducted by Spurlock and Hanks, using a clinical statistical sensitivity/specificity
model, they looked at HESI exit exam predictions reported by Nibert, et al. (2002). The
score used as an E* benchmark used was 900; they found that 81% of students, that were
predicted to fail, actually passed the NCLEX-RN®. 1t is important to note that no
consideration was mentioned that would account for the motivation that a minimum
benchmark score graduation requirement would instill in a student. In response to their
article, Nibert, Young, and Adamson (2005) objected to the Spurlock and Hanks
perspective which, they claim ignores the “concept of risk reduction” (p. 307) and is a
“promotion of philosophical bias against progression policies based on a view as being
inherently punitive to students” (p. 303).

Another point made by Spurlock and Hanks (2004) is that nurse educators should
consider other predictors of NCLEX-RN® success and not write a graduation policy
based solely on a passing E? score. Other variables they cite as being predictive are
course grades, Mosby Assess Test scores, grade point averages, and science course
grades (Saxton, Pelikan, & Green, 1999; Waterhouse & Beeman, 2003). Nibert et al.
(2006) agree that nursing faculty should carefully consider all the facts and not base a
graduation policy on one single outcome measure. Spurlock and Hanks state that there is
only one study by Newman, Britt, and Lauchner (2000) that shows that remediation is
effective in increasing NCLEX-RN® scores. A final point by Spurlock and Hanks is that
the NCSBN (2002) found that the longer a student waits to take the NCLEX-RN®, the

more his or her chances of passing may decrease.
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Nancy Spector, Director of Education and Maryann Alexander, Associate
Executive Director, Regulatory Programs from the NCSBN wrote an editorial regarding
the use of exit exams from a regulatory perspective (Spector & Alexander, 2004). When
exit exams are administered at the end of a nursing program, with little or no remediation,
this could create financial problems for students by delaying them seeking employment.
An informal survey was conducted of 60 state boards of nursing about their experiences
with exit examinations, 42 boards responded. Most boards did not report any problems;
however fifteen did report problems with exams given at the end of the nursing program.
One state board of nursing policy includes a statement that an exit exam cannot be used
as a bar to graduation when all other program requirements have been met (Spector &
Alexander).

Recommendations made by Spector and Alexander (2004) are to include a
comprehensive assessment program with remediation throughout the curriculum. Ifa
nursing program consistently has high grade point average students that fail the exit
exam, then the expectations of students, the curriculum, teaching methods, and the
grading system should be evaluated. Written policies for graduation requirements are
required in many states and an exit exam requirement must be included in those states. In
the NCLEX-RN® Delay Pass Rate Study (2002), the NCSBN found that students (RN
population from 1998-2000) that took the exam 0-26 days after graduation had a first-
time pass rate of 89.2%; 27-39 days after graduation, the first-time pass rate was 86.1%;
40-62 days after graduation, the first-time pass rate was 81.1%; and 61-1568 days after

graduation, the first-time pass rate was 51%. Exit exams that hold students back from
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taking the NCLEX-RN® exam may compound student problems by preventing them from
taking the exam when their chances to pass are the highest (Spector & Alexander).

Karen Morin, an expert in academic policy (Morin, 2006) wrote a commentary
regarding the issues raised by Spurlock and Hanks (2004) and Nibert et al. (2005). One
issue raised is the use of a single assessment tool such as the E* when data indicate that
student success on NCLEX-RN® is multifactorial (Spurlock & Hanks, 2004). Nibert et al.
(2003) effectively interpreted that progression policies do correlate with increase pass
rates. The recommendation is that graduation policies should be comprehensive using a
variety of evaluation methods. In regard to the differing theoretical perspectives used to
analyze data, Morin suggests that perhaps there is a way to predict an odds ratio rather
than a pass or fail. The use of a comprehensive graduation policy would also decrease
the confusion about the issue of whether faculty should use the E* to predict failure or
success on NCLEX-RN®. Regarding, the influence of remediation on student success on
the E* or NCLEX-RN®, she agrees with DiBartolo & Seldomridge (2005) that all
students should be treated as “at-risk” students because non-academic factors could
jeopardize, even the most academically gifted students, first-time NCLEX-RN® test-
takers.

Yvonne Michel (2006) an expert in psychometrics, evaluated Spurlock and Hanks
(2004) and Nibert et al. (2006) arguments and found both sides presented good
arguments. She found the critical point of the students that score from 700 — 890 on the
E? are the most difficult to predict. Even though Nibert et al (2002) state that greater than
or equal to 900 will be successful on NCLEX-RN®, Spurlock and Hanks (2004) rightly

point out that a progression policy that uses these scores is still a pass/fail or dichotomous
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measure. A way to resolve the issue is to look at outcomes which show that nursing
programs with low NCLEX-RN® first-time pass rates show an increase in NCLEX-RN®
first-time pass rates after implementation of graduation policies. Therefore, nursing
programs that experience low NCLEX-RN® first-time pass rates should use graduation
policies. In conclusion, she states that no one test can resolve the issue of low NCLEX-
RN" first-time pass rates, because there are factors other than content on the E* that are
related to NCLEX-RN® failure.
Evidence Evaluating the use of E2 with a Benchmark for Graduation

In a study of 182 nursing programs, Lewis and Young (2004, July) found that
almost half of those nursing programs used the E* as a benchmark for progression.
Davenport (2007) surveyed nine nursing programs and found two programs required
passing an exit exam and three required the student to meet a minimum benchmark score
to graduate. Nibert et al. (2003) examined the use of the E? as a benchmark of
progression and its use as a remediation guide in nursing programs. They surveyed 92
associate degree, 63 BSN, 3 diploma, and 36 practical nursing programs. The data they
actually analyzed was focused only on the registered nurse programs, which resulted in
data from 149 of their sampled programs. They found that 30.2% of the nursing programs
(45) reported use of complete or partial progression policies utilizing the E*. There were
three consequences for failure to meet the progression policy (Nibert et al., 2003): denial
of eligibility to graduate, an incomplete or failing grade in a capstone course, or
withholding approval for NCLEX-RN® candidacy. Of those nursing programs that used
an E* benchmark as a graduation requirement, 88.9% used mandatory re-testing for the

E’. When asked if remediation was required as part of the school’s progression policy,
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71.8% stated that remediation was not required (Nibert et al., 2003). There was no report
of how the progression requirement affected first-time NCLEX-RN® pass rates, only that
progression (graduation) requirement were being utilized by nursing programs.

Davenport (2007), Nibert et al. (2003), and Lewis and Young (2004, July)
reported that nursing programs are using the E* as a graduation requirement, a literature
search found only three studies that specifically examined the effectiveness of this
practice (Morrison et al., 2002; Spurlock and Hunt, 2008; Noel, 2009).

Morrison et al. (2002) queried information from five nursing programs that used the
E’asa progression (graduation) requirement. For these five nursing programs, they
found that, after two years of using the policy, the NCLEX-RN® pass rates increased
anywhere from 9% to 41%. Spurlock & Hunt (2008) argue that five nursing programs is a
minimal sample size and found multiple methodological issues in the results of Morrison
et al. The Morrison et al. study did not examine results from individual students.

In a Spurlock and Hunt (2008) study, the population was a homogenous group of
179 nursing students at one school. Using logistic regression, they found a statistically
significant relationship between first attempt scores on the E* and NCLEX-RN® pass
rates, p < 0.005. At their school, if a student did not pass the E* on their first attempt,
they were allowed to retake it until they passed. When correlating the final E* scores to
NCLEX-RN® pass rates, no statistically significant relationship was found via logistic
regression, p = 0.733. In other words, the first attempt E* score was a better predictor of
NCLEX-RN® success than the final E* score after being allowed to re-test several times.
They also determined that the best cut-off score for first-time test takers to predict

NCLEX-RN® failure was 650. Even though they found a statistically significant
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relationship for first-time test takers, they suggest that placing a graduation standard
using the E* devalues the rest of the nursing program. Also, a statistically significant
relationship does not suggest a strong relationship. It simply illustrates a non-zero
relationship. In fact their point-biserial correlation between first-time E* scores and first-
time NCLEX-RN® pass/fail was only r = 0.275. Spurlock and Hunt concluded that the E*
should not be used as a sole predictor of NCLEX-RN™ success.

Noel (2009) also examined the effectiveness an E* graduation requirement as a
predictor of success on the NCLEX-RN®™. A descriptive correlational design was used to
study a sample of 94 nursing students in a licensed vocational nurse to registered nurse
program at a community college. These students were required to pass the E* with a
minimum benchmark score of 850. The time period of data collection was four academic
years from 2004 through 2007, with the E’ graduation policy in place during latter two
years. A positive relationship was found between the graduation policy and increased
first-time pass rates on the NCLEX-RN®, chi-square p < 0.01. This study did not
evaluate the E* as an accurate predictor of NCLEX-RN® first-time pass rates, or whether
or not the graduation policy fostered higher E* scores among students. In addition,
Noel’s study was not clear on what happened to students that failed to achieve the
required E? benchmark.

The requirement to pass a standardized exit exam to graduate from a nursing
program has caught recent attention from NLN, that considers this practice as “high-
stakes” testing and a “growing and intensifying trend” (NLN, 2010, p.1). An NLN
Presidential Task Force was organized to address concerns about this practice and to

develop policy guidelines for the use of high-stakes testing (NLN, 2010). Five major
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areas of considerations were presented in the article. First was that although
comprehensive exams can be useful in providing students with information on how their
knowledge compares with students across the nation and helping faculty identify
curricular weaknesses and strengths, these exams should not be used to predict NCLEX-
RN" performance. Secondly, while these exams work well in predicting student success
in passing NCLEX-RN®, they are much less precise in identifying students that will fail
NCLEX-RN®. Thirdly, the use of a single exam to determine a student’s graduation at
the expense of the student’s ability to thrive can have a profound damaging effect on the
student. Fourthly, these exams should not be used for hiring decisions for graduate
nurses prior to taking the NCLEX-RN®. And lastly, students that have had negative
consequences from poor performance on standardized exams have filed law suits against
nursing programs citing education malpractice. Recommendations made by the task
force to nursing programs is a commitment to fair testing practices to ensure that
decisions and testing practices are supported by solid evidence (NLN, 2010).
Summary

In summary, there is strong evidence that the HESI E* has been in the past and
continues to be duly evaluated for validity and reliability (Lauchner et al., 2006;
Morrison et al., 2004; Newman et al.,2000; Nibert & Young, 2001; Nibert et al., 2002).
Morrison et al. (2002) and Noel (2009) suggest that the use of a minimum benchmark
score on the E* as a graduation requirement will increase BSN program NCLEX-RN®
first-time pass rates. Many nursing programs have adopted these recommended
benchmark scores on the E? as a graduation requirement (Davenport, 2007; Lewis &

Young, 2004, July; Niebert et al., 2003; Spurlock, 2006; Spurlock & Hanks, 2004;
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Spurlock & Hunt, 2008). A problem exists in that there may be a high percentage of
students that do not meet the minimum benchmark score on the E* and would have
actually gone on to pass the NCLEX-RN® (Spurlock, 2006; Spurlock & Hanks, 2004;
Spurlock & Hunt, 2008). Although the NLN Presidential Task Force and others make
qualified recommendations, nurse educators need evidence to support decisions on using
the E* as a graduation policy. In light of the minimal evidence that supports the use of
the E? as a graduation requirement (Morrison et al., 2002; Noel, 2009) and opposing
evidence (Michel, 2006; Morin, 2006; NLN, 2010; Spurlock & Hanks, 2004; Spurlock
and Hunt, 2008) that argues against the practice, it is apparent that more research is
needed to guide faculty in making informed decisions.

Several studies looked at the predictive value of the E* using the HESI Predictive
Model (Nibert et al., 2000; Nibert & Young, 2001; Nibert et al., 2002), however Spurlock
and Hunt, 2008 used a clinical statistical model and found a different recommended
benchmark score (650) to predict that would fail the NCLEX-RN®™. This proposed
research study will use a different statistical methodology (an algorithm) to estimate the
percentage of BSN students that would have actually failed NCLEX-RN® if they had
been allowed to take it. Since the HESI predictive model is propriety it is impossible to
test the predictability in the same way. For this reason, there is minimal literature that
examines the predictive value of the E*.

There were no studies in the literature that used large samples of BSN students to
examine the utilization and effectiveness of the E* toward increasing first-time NCLEX-

RN" pass rates and using the E* recommended minimal benchmark score as a graduation
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requirement. This study is intended to provide new knowledge addressing the above

mentioned gap in the nursing education literature.
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CHAPTER 4

METHODS

In addition to ethical considerations, this chapter presents the methodology
adopted in the present study. Study setting, design, sample, study variables, operational
definitions, and the data collection instrument are discussed. Power analysis, data
collection, statistical analyses, and study limitations are also presented.

Ethical Considerations

Upon reviewing the present study, the Institutional Review Board (IRB) of the
University of Nevada, Las Vegas (UNLV) deemed it excluded from IRB review (see
Appendix 6), as minimal risks to human subjects was perceived and all human rights
were maintained. Appropriate confidentiality procedures were implemented and a pledge
was made to all nursing program administrators that any identifying information
regarding nursing programs or students would not be publicly reported.

Setting

Online data collection began on July 25, 2011, upon official exclusion by the
UNLV IRB. It was initiated by sending email requests to deans, directors, or chairs of
CCNE accredited BSN schools inviting them to participate in the study. The potential
study participants were asked to complete the data collection instrument by hyperlinking
to an address provided by SurveyMonkey".

Design

Given that there are three overarching research questions and hypotheses in this

study, several study designs—all of which were retrospective—were explored. BSN

program deans, directors or chairs, based on existing data, completed data collection
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instruments. Thus, the data collection instrument served to gather this information from
the program deans, directors, or chairs for analysis, who acted as study informants.

Regarding the first two research questions and hypotheses, the design can be
conceptualized as quasi-experimental (Campbell & Stanley, 1966; Cook & Campbell,
1979; Shadish, Cook, & Campbell, 2002). Regarding the first research question and
hypothesis, random assignment was deemed inappropriate for identifying BSN students
that attended programs using the E* as well as those enrolled in other programs. Thus, as
there are clearly two independent groups of BSN students being compared to one another,
the BSN students in programs not using the E* could be conceptualized as the control
group.

The second research question and hypothesis focuses only on those BSN
programs that utilized the E*. Consequently, this sub-group of BSN programs is further
divided into those using a benchmark on the E’asa graduation requirement and those
that do not. Once again, these were developed into independent groups of students, with
the non-benchmark group serving as a control group. With respect to both research
questions, several potential confounding variables were measured and included in the
analysis for statistical control purposes.

Regarding the third research question (an estimation of the failure rate of students
that were not allowed to graduate because of failure to meet the E* benchmark), a cross-
sectional methodology was deemed the most appropriate, although data from all sampled
semesters, quarters, and years were used in this analysis. However, although the BSN
programs that use an E* benchmark and those that do not were utilized in the analysis, the

focus will specifically be on the first group. This is essentially an analysis of a single
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group conducted with the aim to estimate the percentages of students who were not
allowed to graduate their BSN programs, but may have actually failed the NCLEX-RN™
had they been permitted to sit for the exam.
Sample

Data was collected from US BSN programs accredited by the CCNE, of which—
according to the AACN (2011)—there are currently 548. Moreover, personal
communications with an Elsevier representative revealed that approximately over 200
BSN programs are currently using the E* (P. Wilson, personal communication, April 8,
2009). Thus, contact with all 548 programs was attempted via email and participation in
this study requested. Even though the focus of this study are nursing student graduates in
these BSN programs (and, in some cases, nursing students that failed to graduate because
of failure to pass the E?), no information on specific nursing students was collected.
Instead, various percentages of BSN students graduating from these nursing programs
and passing the NCLEX-RN® (at first attempt) were gathered via a data collection
instrument distributed to BSN program deans, directors, or chairs. Using these
percentages, a proxy dataset was derived, representing the individual nursing students.
Deans, directors, and chairs were asked to provide statistics that dated back
approximately one and a half years and thus included the nurses in the most recent
graduating period that had time to sit for the NCLEX-RN® and have their results reported
to the program.

Data that were collected met the minimum requirement of 1000 BSN students,

which was the number needed to obtain 80% statistical power using Statical Package for
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the Social Sciences (SPSS) SamplePower 2.0 software . Further explanation related to

the power analysis conducted in this study is presented later in this chapter.

Study Variables

The dependent variable of this study is whether or not a particular BSN graduate

passes the NCLEX-RN®. This is a dichotomous measure recorded in the proxy dataset

and derived from the percentage of BSN students that passed the NCLEX-RN® as a part

of the BSN program from which they graduated. The primary independent variables

include:

whether or not the E? is being used in the program;

whether or not some other exit examination instrument is being used in the
program;

if the E? is being used, whether or not an E* benchmark score is required for
graduation,;

if an E? benchmark is being used, the specific value of the benchmark; and

if an E* benchmark is being used, whether or not each particular BSN student

met the benchmark, thereby being allowed or not allowed to graduate and sit

for the NCLEX-RN®.

Other variables measured, which will be considered as potential confounds, will include:

the particular semester/quarter/year;

whether BSN program is state or privately funded;

physical location of the program in terms of United States regions, as defined
by the US Census Bureau (Census Regions and Divisions of the United States,

n.d.);
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¢ financial cost per credit hour (excluding fees);

e ifthe E* was used, how many BSN students failed to graduate due to the

failure to meet the E? benchmark;

e whether or not there was a minimum GPA admissions requirement;

e if there was a GPA requirement, its value; and

e the number of students graduating in each period queried.

Operational Definitions

NCLEX-RN®. The NCLEX-RN" has been previously described in Chapter 1
under Definition of Terms. In this context, it is defined as the actual first-time NCLEX-
RN® pass rates recorded in the data collection instrument sent to BSN programs and is
related to whether or not a particular student passed the NCLEX-RN® at first attempt.
These data were formulated into a proxy dataset, as discussed under the data analysis
section of this chapter. To verify the first-time NCLEX-RN® pass rates, as stated in the
data collection instrument responses, twenty-five percent of the reported pass rates were
audited to match with the actual pass rates as reported by the state boards of nursing
public records in the state where the program was located. These first-time NCLEX-RN®
pass rates were matched with responses from the corresponding nursing program.

BSN programs. BSN programs were previously described in Chapter 1 under
Definition of Terms. However, BSN program deans, directors, or chairs that used the E*
were further asked if their programs had a benchmark E? score required for graduation
(which would allow the students to sit for the NCLEX-RN®). Rather than noting whether
a student graduated, whether or not they were allowed to sit for the NCLEX-RN® was of

interest for the present study. In this document, and in the data collection instrument, this
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variable is referred to as a ‘graduation requirement’, as this is equivalent to being allowed
to sit for the NCLEX-RN® in most BSN programs. However, these two concepts may
not have the same meaning in all cases, as it is possible for a BSN program to allow a
student to graduate and still deny their right to sit for the NCLEX-RN®. In an attempt to
clarify this issue for respondents, a note was included with the data collection instrument
explaining the operational definition of a graduation requirement as defined in the
following paragraph.

Graduation requirement. A graduation requirement in the context of this study
indicates a condition that prohibits a student from sitting for the NCLEX-RN® exam:
specifically, referring to a minimum E* (HESI exit exam) benchmark score. In practice,
students may be taking the E* (HESI exit exam) in a computer lab or as part of a course.
Moreover, some nursing programs may allow students to graduate with their BSN but
still deny their right to sit for the NCLEX-RN® exam. This was considered a graduation
requirement for purposes of this study, as the right to sit for the NCLEX-RN®, rather than
actual graduation, was of interest here, which was explained to BSN program deans,
directors and chairs

Reporting periods. BSN program deans, directors, or chairs were asked to
provide NCLEX-RN® first-time pass rates for the most recent 18 months. BSN Programs
vary in the periods of time that classes are offered, ranging from a semester, quarter, or
six-week long courses. Thus, a BSN program that offered classes on a semester basis
would have three reporting periods in the 18-month time frame.

The operationalization of all other measures, including the other independent

variables and possible confounding variables, is based solely on their responses to the
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data collection instrument that was distributed to BSN program deans, directors, and
chairs. However, it is implicitly assumed that the actual concepts being measured should
be well understood by the respondents. This would include the concepts of a physical
location, GPA, graduation exit exam, numbers of students, percentage pass rate, and
credit hour.
Data Collection Instrument Development

The data collection instrument is a self-response instrument designed by the
principal investigator for the purpose of the present study. The questions included on the
data collection instrument are provided in Appendix 1. As explained previously, UNLV
IRB granted exclusion from review for the present study in terms of need to prove
minimal risks to participants and preservation of their human rights. Thus, an invitation
to participate in the study as well as a request for data was emailed to the deans, directors,
and chairs of BSN programs accredited by CCNE (Appendix 2).
Data Collection

All CCNE accredited BSN programs in United States were identified through the
AACN resources (2011). The complete list of accredited BSN programs is included as
Appendix 2. An email was sent to each of the deans, directors, and chairs of these
programs inviting them to participate in this study. A copy of the email that was sent is
presented in Appendix 3. The email requested nursing programs to participate in the
study and included a link to a data collection instrument, which was located on a secure
encryption based website. Two forms designed to assist with gathering the information

required of the data collection instrument were attached to the email—one for BSN
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programs on the semester system, and the other for programs on the quarter system.
These forms can be seen in Appendices 4 and 5 respectively.

For all emails returned as undelivered, the address was corrected or verified
through the BSN program’s website. If a BSN program representative responded to the
survey, their name was removed from the electronic contact list. Representatives of all
BSN programs that still remained on the revised contacts were emailed again on August
2,2011 and then again on August 9, 2011, if they failed to respond on the previous e-
mail. As many messages stating that the recipient was out of the office for summer break
were received, those individuals were contacted again during the week following the
indicated return date. Thus, based on the above procedure, the entire data collection
process lasted for seven weeks and four days and ended on September 9, 2011, when an
adequate sample size was attained.

Data Analysis

Once the full data set was acquired, all the data collected were imported to a
Microsoft Excel 2010 spreadsheet. Formatting corrections were made and words were
standardized (e.g., changing the word ‘one’ to the number 1). Twenty-five percent of the
pass rates reported by the schools were audited with state board of nursing public reports
on the state’s website. Discrepancies were found in all BSN programs from which
students graduated more than once a year. During the data validation process, two
problems were discovered. Firstly, the 2011 pass rates had not been reported yet on the
state board of nursing website, even though the BSN programs had received their results.
Secondly, in most cases, the number of students that graduated did not match the state

board of nursing reported student numbers. When students graduate at the end of a year,
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they usually take their NCLEX-RN® in the following year, which presents a problem for
schools that allow the students to graduate more than once a year. Consequently, several
schools, as was explained by the respondents, resorted to checking each student
individually to arrive at their graduating class first-time pass rate. For this reason, the
pass rates, as reported by the BSN program, were included in the data set.

There were 116 BSN programs the representatives of which responded to the
request to complete the data collection instrument on SurveyMonkey®™. Of those, 22 had
to be eliminated due to incomplete or conflicting data. This resulted in data collected and
analyzed from 94 BSN programs with 11,254 students represented.

Creation of a proxy dataset. After all the data was collected and evaluated, it
was determined that desired statistical power was attained and the responses formulated
into a dataset (SPSS SamplePower 2.0). Initially, Microsoft Excel 2010 was used to
develop the dataset. Since data from individual students were not obtained, the responses
provided on the data collection instrument formed a proxy for the actual BSN student
data. Table 2 illustrates an example dataset of two quite small BSN programs. Seven
students were from one university (Uno Univ.) that had an E? benchmark requirement for
graduation. Consequently, only six met the benchmark with 83% pass rate. Four
students graduated from another university (Dos Univ.) that did not use the E? in their

BSN program, and they had a 75% pass rate.
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Table 2
An Example of a Proxy Dataset

Student Met

2
Student . . E? E E? Benchmark Student
University Benchmark Passed
Number Used ™ Used and Took — \op Ex RN®
NCLEX-RN®

1 Uno Univ. Y Y Y %

2 Uno Univ. Y Y Y %

3 Uno Univ. Y Y Y %

4 Uno Univ. Y Y % %

5 Uno Univ. Y Y Y %

6 Uno Univ. Y Y Y N

7 Uno Univ. Y Y N

8 Dos Univ. N %

9 Dos Univ. N %

10 Dos Univ. N %

11 Dos Univ. N N

Thus, in order to create the proxy dataset, in the case of the first university, the
83% pass rate is multiplied by the six students who sat for the NCLEX-RN® to determine
that five passed and one failed. The same approach was taken for the second university.
However, in Table 1, it can be seen that several fields are often left blank. For instance,
if a BSN program does not use the E*, data indicating whether or not an E* benchmark
was used.

This example dataset only serves as an indication of the subjects (students) and
the variables (represented by columns) included in the final proxy dataset. Columns for
each of the variables measured, including all potential confounding variables were
included in the final dataset.

Division into groups. In order to answer the research questions, as well as test
Hypothesis 1 and Hypothesis 2, the dataset was divided into groups. The research

question number one (whether or not there is a difference in first-time NCLEX-RN® pass
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rates amongst BSN program that use the E?, use other exit exams, and those programs
that do not use an exit exam) relates directly to a column in the dataset, which allows
easy division. Thus, students that attended a program that used E?, had a benchmark
requirement, and failed to achieve the benchmark (and were thereby not allowed to sit for
the NCLEX-RN® with their respective cohort) were not included in this analysis. As
noted earlier, this analysis focuses solely on a comparison of first-time NCLEX-RN® pass
rates between BSN programs using the E*, programs using other exit exams, and those
not using an exit exam. However, as it was noted that programs using other exit exams
might not have benchmark requirements, or allow students to sit NCLEX-RN® exam, all
students that attended them were excluded from the proxy dataset.

Regarding the second research question and hypothesis (differences in NCLEX-
RN" pass rates based on whether or not an E* minimum benchmark is required to
graduate), students attending BSN programs not using the E* were excluded from this
analysis, as only BSN programs utilizing the E* in some capacity were included. The
divisions into groups were thus based on whether or not a benchmark score on the E* was
required for graduation, which was clearly marked in a designated column in the proxy
dataset. As with the first research question and hypothesis, those students who were in a
BSN program that required an E* benchmark and failed to achieve the benchmark were
not included in the analysis.

Answering the third research question and testing Hypothesis 3 does not involve a
direct statistical comparison of two groups used to answer second research question and
test the corresponding hypothesis. Rather, the data are used to estimate the percentage of

students that failed to meet a required E* benchmark and may have actually failed
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NCLEX-RN®. This is the only analysis that will include the group of students who did
not actually sit for the NCLEX-RN®™ with their cohort.

Data analyses for group comparisons. The statistical approach to data analyses
for the first two research questions and corresponding hypotheses shall be the same.
Thus, the dependent variable is a dichotomous measure indicating whether or not the
specific subjects passed the NCLEX-RN® on their first attempt. This is a straightforward
dichotomous measure and is analyzed by applying the logit function, as is done in logistic
regression (Polit & Beck, 2008).

However, this dataset presents other analysis problems. One of the fundamental
assumptions of a statistical group comparison is that the participants within each of the
groups be independently sampled and measured. Stated differently, within any group, no
characteristic should systematically cluster sub-groups of participants within the group.
However, there may be random factors that cluster, such as gender, ethnicity, religion,
etc., which will not affect the outcome of the analysis. However, there should not be
anything that systematically imposes. Thus, the fact that the students are systematically
grouped into BSN programs violates this assumption. Consequently, traditional
parametric statistical approaches utilizing ordinary least squares (OLS) derivation of error
terms cannot be used for this analysis (Snijders & Rosker, 2002).

The sampling of this study is hierarchical in that graduate nursing students are
sampled within graduation periods of BSN programs, and BSN programs are sampled
within the population of BSN programs in the United States (defined by the programs the
representatives of which responded to the data collection instrument). Thus, the

statistical analysis approach that is most appropriate for such a design is the hierarchical
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linear model (HLM) (Tabachnick & Fidell, 2007). According to Hanks (2005) and other
researchers, this model is appropriate for studying situations in which the E? is being
examined. Through use of the restricted maximum likelihood (REML) approach to
calculating error terms, HLM correctly calculates p values used in hypothesis testing
(Tabachnick & Fidell, 2007). In the present study, Hierarchical Linear and Nonlinear
Modeling version 7 are used to derive these HLM p values. This program adequately
handles dichotomous data via the logit function and appropriately utilizes the
mathematics of REML.

There are three levels of hierarchy considered in the development of HLM. The
first level was Student which only concerned the dependent variable. The second level
was Reporting Periods which included the primary independent variables. The third
level was BSN Programs which consisted of the potential confounds.

To examine the influence of other possible confounding variables, additional
HLM analyses were conducted, whereby the dependent, independent, and hierarchical
variables remained the same. However, other potential confounding variables were input
in the HLM analysis model to assess their effects on the output p values.

To derive other descriptive statistics, a combination of Microsoft Excel 2010 and
SPSS for Windows version 15 was used. Statistical significance (the Alpha level) for
each tested hypothesis was set at p < .05, and Hypothesis 1 and Hypothesis 2 were tested
as two-tailed, whereas Hypothesis 3 was one-tailed.

Calculation of students who would have failed NCLEX-RN®. Two groups of
students in BSN programs using the E* were formed for the purpose of analysis—with

and without benchmark requirement. When a benchmark is used, there are three ways
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that its utility could be conceptualized: as a teaching aid, as a motivator, and as a filter
(Fletcher, 2007; Spurlock & Hanks, 2004). Benchmark used as a teaching aid provides
students the opportunity to experience the high-stakes situation imposed by the
NCLEX-RN®, which may give them a level of comfort when they actually do take the
NCLEX-RN® and improve their chance of passing (relates to Adult Education Theory
Assumption 2, as described by Knowles, 1980, 1984). As a motivator, an E* benchmark
would encourage students to study before taking the E?, therefore better acquiring nursing
knowledge and skills, and improve their chances of achieving the benchmark and then
going on to pass the NCLEX-RN® (relates to Adult Education Theory Assumption 4, as
described by Knowles, 1980, 1984). As a filter (relates to Adult Learning Theory
Assumption 1, as described by Knowles, 1980, 1984), the E? benchmark would hold back
students not yet prepared to sit for the NCLEX-RN® and not allow them to progress and
take it (Spurlock & Hanks, 2004; Spurlock & Hunt, 2008).

The objective of research question three and the corresponding hypothesis is to
estimate the percentage of students that were not allowed to graduate because of failure to
meet an E* benchmark, under the assumption that they would have also failed the
NCLEX-RN® had they been allowed to take it. From a certain perspective, failure to
meet an E* benchmark is a prediction of failure on the NCLEX-RN® (Spurlock & Hanks,
2004; Spurlock & Hunt, 2008). However, another important question arises—what other
sound justification do these BSN programs have for holding back these students?
Research question three and Hypothesis 3 attempt to assess the accuracy of this

prediction.
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Based on the data derived from the data collection instrument utilized in this
study, several approaches to making this estimate were identified. In the first approach, it
is assumed that an E* benchmark serves exclusively as a filter, without a teaching aid or
motivator component. Under this assumption, it is implied that BSN programs using an
E” benchmark would have had the same NCLEX-RN® pass/fail rates as BSN programs
using the E* but without any benchmark requirement. From here, an algorithm can be
derived, allowing estimation of the number and percentage of students that were not
allowed to graduate because of failure to meet an E* benchmark (in benchmark utilizing
programs) and would have failed the NCLEX-RN® had they been allowed to take it. The
following steps, as well as Figure 1 through 3, outline this algorithm:

Programs utilizing E* benchmark:

[N of students passing E2 benchmark (overall)]
(a known value)

[N of students passing E> benchmark but failing NCLEX-RN®]
(a known value)

[N of students failing E2 benchmark (overall)]
(a known value)

[N of students failing E2 benchmark who would have failed NCLEX-RN®]
(to be estimated)

Programs utilizing E* but with no benchmark requirement:

[NCLEX-RN® failure rate in programs without benchmark]
(a known value)

Furthermore, it can be derived:

[Total N of students in E2 benchmark programs] =

[N of students passing E? benchmark (overall)] +

[N of students failing E? benchmark (overall)]
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BSN programs with E?2 BSN programs utilizing
benchmark requirement E2 but without
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D“j ben(}gmr?;k but benchmark L
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N of students in E? fagm:g::rtnesln
benchmark programs Total N of without
who would have students in E benchmark
failed NCLEX-RN® if benchmark
all took it programs

Figure 1. Conceptual representation of initial numbers.

Under the above assumption that an E* benchmark serves exclusively as a filter, it
follows that:

[N of students in E2 benchmark programs who would have failed NCLEX-RN® if all took it] =

[Total N of students in E2 benchmark programs] x

[NCLEX—RN® failure rate in programs without benchmark]

Having the N of students passing E> benchmark but failing NCLEX-RN®, the value can be

subtracted to derive N of students failing E* benchmark who would have failed NCLEX-RN® using the

expression below:

[N of students failing E2 benchmark who would have failed NCLEX-RN®] =

[N of students in E? benchmark programs who would have failed NCLEX-RN® if all took it] —

[N of students passing E? benchmark but failing NCLEX—RN®]

The above can be converted to a rate via:

[Rate of students failing E? benchmark who would have failed NCLEX-RN®] =
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[N of students failing E?> benchmark who would have failed NCLEX-RN®]
[N of students failing E° benchmark (overall)]

BSN programs with E?2 BSN programs utilizing
benchmark requirement E2 but without
benchmark requirement
NCLEX-RN® NCLEX-RN®
(first time) (first time)
Fail Pass Fail Pass
N of students
— failing E2 who N ;);”?rt]udgyts f
‘o would fail bench?nark © T
Lf NCLEX-RN® (overall) e g
o =110-16 = 200 £ 9
L = 94 (47%) e 5
N of students N of students o c
Um) passing bnchmk NCLEX-RN® passing E? <
© but failing pass roate benchmark EJ
O | NCLEX-RN® =98% (overall)
=16 =800 ® ®
N of students who NC-LEX_RN NCLEXRN
would have failed Total N of fa":ﬁ :/ate pa:;gr;te
NCLEX-RN® if all students in ° °
took it benchmark
=1000 x 11% programs
=110 =1000

Figure 2. Example of algorithm with filter assumption with theoretical figures.

It is interesting that, in Figure 2, even though the benchmark BSN programs have
a 98% NCLEX-RN® pass rate, they still have under a 50% success (47%) in correctly
predicting NCLEX-RN® failure through the use of an E? benchmark.

Thus, it is likely that the use of an E* benchmark has more than just a filter effect
for students unprepared to sit for the NCLEX-RN®. As suggested above, it could be
argued that a benchmark has both motivational and teaching tool components to it
(Fletcher, 2007). The example figures in Figure 2 indicate rather small difference yielded
by the use of benchmark—98% and 89% pass rate for BSN programs using and not using
a benchmark respectively. However, it is likely that, without the benchmark, students

may not study at all for the E?, and they may not take the E* testing environment

55



seriously. Moreover, some students may choose not to take it, since there is no minimum
score that would prohibit them from graduating.

When considering the difference between the 89% and 98% pass rates (9%), one
may argue that at least part of this increase is due to more than just the filtering ability of
an E” benchmark. Just as a further example, it can be assumed that 5% of the difference
is due to filtering unprepared students and that 4% is due to the motivational and teaching
tool benefits of an E* benchmark. Therefore, in line with the above algorithm (E>
benchmark is used exclusively as a filter), the 4% motivational and teaching tool
component should be subtracted from the original 98% pass rate, adjusting it downward
to 94% (Figure 3). Similarly, after this adjustment, the correct rate of the E? benchmark
as a predictor of NCLEX-RN® failure reduces from 47% to 31%. Therefore, the
assumption that an E? benchmark is exclusively a filter is the most forgiving way to

assess the accuracy of an E* benchmark as a predictor of failure on the NCLEX-RN®.
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BSN programs with E?2 BSN programs utilizing
benchmark requirement E2 but without
benchmark requirement

NCLEX-RN® NCLEX-RN®
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Figure 3. Example of algorithm with adjusted filter assumption.

When data were collected, the possibility that the actual NCLEX-RN® failure rate
for BSN programs not using a benchmark could be lower was considered. It was also
deemed possible that very few students failed to meet the E* benchmark in programs
utilizing it. Both of these scenarios would tend to increase the accuracy of predicting
NCLEX-RN® failure with an E? benchmark, which further illustrates the importance of
the present study. Furthermore, the above algorithmic approach was used to examine
various E benchmark levels, in addition to a direct comparison of all BSN programs
using a benchmark and all BSN programs using E* without a benchmark. Stratifying the
analysis of the actual benchmark values allowed an examination of how the accuracy of
predicting failure changes in response to different benchmark values.

Odds ratios. When a dependent variable is dichotomous and analyzed with the

logit function (as done as a part of logistic regression analysis), even in the context of an
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HLM analysis, odds ratios are often used as descriptive statistics. As the name suggests,
odds ratios are a ratio of odds, with odds being defined as successes divided by failures.
In the context of the present study, the odds refer to ratio of students that passed and
failed the NCLEX-RN® in reference to a particular group. For example, if there were
1,000 students in this group, and 900 passed (90% pass rate), the odds of passing would
be 900/100, or nine to one. Similarly, if in a group of 1,000 students, a pass rate was
92% (i.e. 920 passing NCLEX-RN® and 80 not passing), their odds of passing would be
920/80,0r 11.5to 1.

An odds ratio is a ratio of odds that have been derived from two different groups.

For instance, in the above example, the odds ratio (OR) would be stated as:

OR = = = 1.28

This concept can be interpreted as a factor by which the odds change when moving from
one group to the other. For instance, in the above example, when moving from the first
group (with 9:1 odds of passing) to the second group (with 11.5:1 odds of passing), the
likelihood of success increased by a factor of 1.28.

Rather than speaking in terms of numbers of students, odds and the OR can be
stated directly in terms of overall percentages (NCLEX-RN® pass rates). In this case, the
odds would be defined as pass rate / (1 — pass rate), where pass rate is a proportion rather

than a percentage. In these terms, the OR would be stated as:

OR =
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In terms of a hypothesis test (or a p value), it could be said that the test is
performed to establish whether or not the OR is significantly different than one, with an
OR of one suggesting that there is no significant difference in pass rates between the two
groups. Similarly, an OR significantly less than one indicates a marked difference
between two groups. Thus, care must be taken which group is used in the denominator,
as by reversing the group labels, an OR greater than one (i.e. reciprocal of the original)
would be obtained. Nonetheless, in order to avoid confusion, whenever an OR is
statistically significant, it is always advisable to return to the pass rates of the two groups
to appreciate which group performed better.

If the OR between two groups is known, and the pass rate for one of the two

groups is known, the pass rate of the other group can be solved:

PassRateg,; =

Thus, using the above example, we can derive pass rate of group two by performing the

following calculation:

PassRateg,, = = = .90 (or 90% pass rate)

Clearly, if the pass rate of group one is known and the pass rate of group two is desired,
the reciprocal of the OR is used in the above formula.
Statistical Power Analysis

As stated previously, the sampling in this study is hierarchical, and HLM was the
statistical model used for hypothesis testing (Tabachnick & Fidell, 2007). However, the
principal investigator is not aware of any software program that performs power analyses

for HLM models. Since power analysis is typically thought of as an approximation, for
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power analysis purposes, this study’s statistical model was viewed as multiple logistic
regression. To perform a power analysis for a logistic regression model, several factors
must be specified: the alpha value, the number of tails used, the level of power desired,
and the hypothesized population proportions of the dichotomous variable for each of the
two groups. The alpha value and number of tails were previously specified. The level of
power desired was set at 80%, which is the level recommended by many statisticians
(Polit & Beck, 2008), whereby SPSS SamplePower 2.0 was used to perform all
calculations of power.

In order to derive the hypothesized proportions of the two groups, a minimum
theoretical effect size was established. For this study’s model, this would be a minimum
difference in the first-time NCLEX-RN® pass rates between the nursing programs that
have an E* graduation requirement and those that do not. For the purpose of power
analysis, this requirement was set at 4%. In other words, if an E* graduation requirement
does not raise the first-time NCLEX-RN® pass rates by at least 4%, it is deemed not
warranted. In 2010, the national NCLEX-RN® first-time pass rate was 89% (or 0.89
when stated as a proportion) (NCSBN, 2010b). Since it was not known how many of
these nursing graduates would come from programs that had an E? graduation
requirement, this 0.89 was bracketed with the 4% minimum effect size, yielding a
proportion of 0.87 for one group and 0.91 for the other.

At the time of the proposal, the size of the two groups of BSN students was also
unknown. However, the vast majority of statistical power is derived from the size of the
smaller of two groups being analyzed (Tabachnick & Fidell, 2007). Therefore, even if

the two groups differed vastly, statistical power could be stated in terms of the number of
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subjects needed in the smaller of the groups. Under these conditions, in the present
study, a multiple logistic regression analysis would require 980 subjects in the smaller of
the two groups to achieve 80% statistical power.

However, this was not a true logistic regression study, as its adopted sampling
methods were hierarchical. Thus, to correctly calculate a REML error term toward
derivation of a p value, the hierarchical variable (nursing programs) must be included in
the analysis model. As such, one degree of freedom is lost for each nursing program in
the analysis. Consequently, as an approximate adjustment, the number of nursing
programs per group must be added to the number subjects required to maintain at least
80% power.

At present, there are 548 accredited BSN programs in the United States (AACN,
2011). In 2010, approximately 62,000 BSN graduates sat for the NCLEX-RN® and
approximately 54,000 passed (NCSBN, 2010b). This equates to an approximate average
of 113 BSN graduates per program. Therefore, roughly one degree of freedom will be
lost for each 100 study participants from the hierarchical nature of the data.
Consequently, for 80% power, about 9.8 (or 10) participants should be added to the
original estimate of 980. As a precaution, this number was rounded up to 1,000, as the
minimum acceptable value for the number of participants in the smaller of the groups
being analyzed.

At the time of proposal, it was not known how many of the BSN nursing
programs used an E? benchmark score as a graduation requirement. However, even if
this number was relatively low, and the response rate was at least 50%, it was anticipated

that there should be more than adequate responses to achieve 1,000 BSN student
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graduates in the smaller of any of the groups being analyzed. Given that data were
requested for approximately one and a half years of graduates and an estimated 62,000
graduates per year for the BSN programs, there were 93,000 potential study participants.
At a 50% response rate, a dataset of 46,500 participants would be obtained. At this
response rate, only 2.1% of the BSN programs would need to be using the E* as a
graduation requirement to obtain 1,000 subjects in this graduation requirement group and
maintain 80% power. Therefore, it was deemed that at least 80% power would be easily
achieved in this study.

Limitations

This study was limited to US BSN programs accredited by CCNE. The nursing
program chairs, deans, and directors were asked to respond to an electronic online survey,
which could limit responses to respondents with computer access. Moreover, only
students whose nursing program chairs, deans, and directors decided to respond to the
survey would be considered in the study. Nonetheless, a considerable effort was made
(as described in the data collection section) to collect as many data collection instruments
as possible.

As with any study design, there are some limitations. The primary limitation of
retrospective quasi-experimental designs is that they are not prospective (Polit & Beck,
2008). The BSN programs were not randomly assigned to the E* benchmark and E
non-benchmark groups. In addition, there was no random assignment amongst programs
using the E* and those using other criteria or none at all. This allows for the possibility of
other unexamined extraneous variables that influence the results (Polit & Beck, 2008). In

other words, other unexamined factors could potentially influence the first-time
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NCLEX-RN® pass rates in BSN programs. These include, but are not limited to,
admission criteria, curriculum design, faculty support, student grade point averages,
personal life events of the students, and diverse populations (DiBartolo & Seldomridge,
2008). Although such information would be difficult to collect and analyze, the study
data collection instrument specifically requested information regarding each school’s
demographics, credit hour cost, admission requirement of a minimum GPA, graduation
cycles or periods, number of BSN student graduates, NCLEX-RN® first time rates, and
whether a commercial computerized exit exam is used towards the end of the program. It
was hoped that an examination of the potential confounding variables that were collected
and the potentially large sample size would diminish the effects of this possible threat to
internal validity.

A threat to selection bias was not a concern because response rates were high
(Polit & Beck, 2008). Data analyzed only pertained to students from BSN programs the
representatives of which responded to the data collection instrument. Moreover, the data
collection instrument was emailed several times to a large number of BSN programs,
with follow up corrections to email addresses. This process helped to address the
problem of pre-existing differences in groups, such as the size of the school, workload of
staff, timing of email, or interest in the area of study.

Generalizability of the study is limited due to exclusion of BSN nursing programs
with administrators that did not respond to the data collection instrument, did not have
access to email or the internet, and BSN nursing programs that were not CCNE

accredited.
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CHAPTER S
RESULTS

This chapter presents the sample descriptives and potential confounding
variables, followed by the results related to each research question and hypothesis.
Descriptives and Potential Confounds

Complete data are available from 94 BSN programs, which this corresponded to
data (responses on questionnaire) on 212 reporting periods. Regarding the first two
research questions and hypotheses, the design can be conceptualized as
quasi-experimental (Campbell & Stanley, 1966; Cook & Campbell, 1979; Shadish et al.,
2002). Moreover, for answering the first research question and testing Hypothesis 1,
random assignment was deemed inappropriate for identifying BSN students that either
attended programs using the E* or were enrolled in other programs. Thus, as there are
clearly two independent groups of BSN students being compared to one another, the BSN
students in programs not using the E* could be conceptualized as the control group. The
frequency of the reporting of periods of graduation per BSN program can be seen in
Table 3. Because the E* and other requirements changed from one reporting period to the
next, even in the same BSN program, other descriptive statistics are reported in terms of

these reporting periods.
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Table 3
Frequency of the reporting of periods of graduation

per BSN program
Periods of BSN
Graduation Programs
Reported Reporting Percent
1 23 24.5%
2 32 34.0%
3 31 33.0%
4 8 8.5%

Across all reporting periods, there were 11,254 BSN students that reportedly
graduated, indicating a mean of 53.1 students per period with the range from one to 200
students. Thus, the standard deviation was 35.9 students. The mean NCLEX-RN® pass
rate for the reporting periods was 90.2%, with the range 43% — 100% and corresponding
standard deviation of 8.7%. It is worth noting that, in 201 of the 212 reporting periods,
some type of commercially available exit exam was used. The frequency of the various
exit exams used for reporting periods and graduating students can be seen in Table 4.
According to Table 4, there were 91 reporting periods in which the E* was used,
representing 4,514 student graduates. However, four BSN programs changed their
chosen exit exam between the reporting periods for which they provided data. One
School switched from using no exam to the Kaplan, another switched from the E* to the

Kaplan, one switched from ATI to Kaplan, and one switched from Kaplan to ATI.
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Table 4
Reporting periods and students for each type of exit exam

used

Reporting Periods Student Graduates

Length of

BSN Program  Number  Percent Number Percent
None 11 5.2% 702 6.2%
E? 91 42.9% 4,514 40.1%
Kaplan 15 7.1% 794 7.1%
ATI 93 43.9% 5,074  45.1%
NLN 2 0.9% 170 1.5%

For the 91 reporting periods in which the E* was used, only 29 used a benchmark
required for graduation, corresponding to 12 BSN programs and 1,162 student graduates.
Similarly, the remaining 62 reporting periods using the E* without a benchmark
represented 28 BSN programs and 3,352 student graduates.

For two of the 29 reporting periods using the E* with a benchmark, the benchmark
was set at 900. However, one of these was for a BSN program that reported only one
reporting period. The other was from a BSN program that had two reporting periods in
the study context, but used the 900 benchmark in only one, for which there were 28
graduating students and one student held back because of failure to meet the benchmark.
In this reporting period, the BSN program allowed students three attempts to pass the E>
with the required benchmark. For the other reporting period (different BSN program)
with the 900 benchmark, there was only one graduating student, and 28 students were
held back for failure to meet the benchmark. In this reporting period, the BSN program
actually allowed the students six attempts to attempt to pass the E? with the required

benchmark score.
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The remaining 27 reporting periods using the E* with a benchmark used a
benchmark score of 850. This represented 1,133 graduating students and 55 students
held back for failure to meet the benchmark. These 27 reporting periods using an E*
benchmark of 850 represented 11 BSN programs. The number of reporting periods
allowing various numbers of attempts to take the E* to meet the 850 benchmark can be
seen in Table 5.

Table 5

Number of times allowed to take E” for reporting
periods using 850 as benchmark

Times Allowed To
Take E? to Meet Reporting
Benchmark Periods Percent
2 2 7.4%
3 7 25.9%
4 6 22.2%
6 12 44.4%

The potential confounding variables that were measured included geographic
region, public or private institution, cost per credit hour (exclusive of fees), minimum
GPA requirement for acceptance into the BSN program, length of the program in either
semesters or quarters, and a number of times per year that graduation from the BSN
program takes place. All BSN programs reported the state they were in, and these were
grouped into regions, as shown in Table 6. The number of BSN programs, reporting
periods, and students in each of these regions is shown in Table 7. With exception of for
region (or state), and whether or not they were a public or private institution, all other
potential confounding variables suffered from incomplete data. However, only complete
data were included in the subsequent analysis. Moreover, for programs that did not have
a minimum GPA requirement for admission, a zero was entered, whereby all GPA

requirements were scaled on a 4.0 system.
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Table 6
Grouping of states into regions

Region States
Northeast ME, NH, VT, MA, RI, CT,
NY, PA, NJ
Midwest WI, M1, IL, IN, OH, MO,
ND, SD, NE, KS, MN, 10
South DE, MD, DC, VA, WV, NC,

SC, GA, FL, KY, TN, MS,
AL, OK, TX, AR, LA

West ID, MT, WY, NV, UT, CO,
AZ,NM, AK, WA, OR, CA,
HI
Table 7
BSN programs, reporting periods, and students per region
Region BSN Programs Reporting Periods Student Graduates
Number Percent Number  Percent Number Percent
Northeast 14 14.0% 24 24.0% 1128 10.0%
Midwest 34 34.0% 72 72.0% 3565 31.7%
South 37 37.0% 89 89.0% 4745 42.2%
West 9 9.0% 27 27.0% 1816 16.1%

Across all the students, the cost per educational credit hour ranged from $0 to
$1728, with the mean of $530, and a standard deviation of $373. The single school with
$0 indicated that all expenses were met through scholarships. There were 11 BSN
programs that did not provide financial information, which was treated as missing data.
These 11 programs represented 20 reporting periods and related to 1,159 students.
Regarding the length of the BSN program, the options that were available were ‘from 4 to
6 semesters’ or ‘from 4 to 8 quarters’. However, the representative of one program
refused to answer this question and data related to 15 other programs indicated ‘other’.
The latter were also analyzed as missing data. The breakdown of this program length

variable and the other remaining potential confounds are shown in Table 8 —11.
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Table 8
BSN programs, reporting periods, and students, per public or private institution

BSN Programs Reporting Periods Student Graduates
Public or
Private Number Percent Number  Percent Number Percent
Public 40  42.6% 105 49.5% 6292 55.9%
Private 54  57.4% 107 50.5% 4962 44.1%
Table 9
BSN programs, reporting periods, and students, per minimum GPA requirement
BSN Programs Reporting Periods Student Graduates’
GPA
Requirement  Number Percent Number  Percent Number Percent
0.00 10 11.0% 25 12.1% 1505 13.9%
2.25 1 1.1% 1 0.5% 47 0.4%
2.50 18 19.8% 38 18.4% 1765 16.3%
2.60 2 2.2% 4 1.9% 127 1.2%
2.70 11 12.1% 28 13.5% 1481 13.6%
2.75 22 24.2% 46 22.2% 2960 27.3%
2.80 4 4.4% 10 4.8% 387 3.6%
2.85 1 1.1% 1 0.5% 48 0.4%
3.00 18 19.8% 44 21.3% 2050 18.9%
3.20 3 3.3% 7 3.4% 357 3.3%
3.60 1 1.1% 3 1.4% 123 1.1%
Missing 3 5 404
tMean GPA across students was 2.4 with a standard deviation of 1.0.
Table 10
BSN programs, reporting periods, and students, per length of BSN program
BSN Programs Reporting Periods Student Graduates
Length of
BSN Program  Number Percent Number  Percent Number Percent
4 Semesters 32 41.0% 76 42.9% 3596 38.1%
5 Semesters 23 29.5% 56 31.6% 3430 36.4%
6 Semesters 22 28.2% 44 24.9% 2343 24.8%
8 Quarters 1 1.3% 1 0.6% 64 0.7%
Missing 16 35 1821
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Table 11
BSN programs, reporting periods, and students, per graduation times per year

BSN Programs Reporting Periods Student Graduates
Graduation
Times per
Year Number Percent Number Percent Number Percent
1 36 38.3% 94 44.3% 4954 44.0%
2 16 17.0% 52 24.5% 3074 27.3%
3 41 43.6% 63 29.7% 3098 27.5%
5 1 1.1% 3 1.4% 128 1.1%

Cost per credit hour and minimum GPA for admission were analyzed as
continuous (interval) variables. Geographic region, public or private, length of program,
and graduation times per year were all analyzed as grouping (nominal) variables. In
addition, the 8-semester group (length of program) was coded as missing when included
in the analysis. Even though this represented only one school, one reporting period, and
included 64 students, there was a concern over the undue influence such a small group
would have on statistical power. The student count with complete data on all potential
confounds (including the exclusion of the 8 semester group) was 8,469, representing 161
reporting periods and 70 BSN programs. Moreover, the data corresponding to reporting
period from one program with five reporting periods was marked as missing. However,
this did not affect the frequency of the complete data on these confounds because this
single program had other missing data that already excluded it form the analysis.

To better appreciate NCLEX-RN® pass rates, under certain circumstances, it is
advantageous to group the minimum GPA for admission into suitable groups. Thus, for
the purpose of this study, the GPA measure was subdivided into groups of 0.00
(indicating no requirement), 2.25 to 2.70, 2.75 (as a single value), and 2.80 to 3.60. The

frequencies for this breakdown are provided in Table 12.

70



Table 12
BSN programs, reporting periods, and students, per grouped GPA requirement

BSN Programs Reporting Periods Student Graduates
GPA

Requirement
Groups Number Percent Number  Percent Number Percent
0.00 10 11.0% 25 12.1% 1505 13.9%
2.25t02.70 32 352% 71 34.3% 3420 31.5%
2.75 22 24.2% 46 22.2% 2960 27.3%
2.80 to 3.60 27  29.7% 65 31.4% 2965 27.3%

Research questions and hypotheses, and the HLM analysis approach

HLM analysis approach. In all cases where the research question involved
using the measure of whether or not a student passed the NCLEX-RN®™ on their first
attempt, a hierarchical linear model approach was used to analyze the data (Raudenbush,
Bryk, Cheong, Congdon, & Toit, 2011). Consequently, this dichotomous outcome
variable of whether or not a student passed the NCLEX-RN® was analyzed with the logit
function applying a two-level hierarchical linear model. Passing (or failing) the NCLEX-
RN® per student was the outcome measure of the first level, and the beta value(s) of the
prediction equation in the first level were the outcome measures of the second level, with
reporting period being the link between the levels. In cases were predictor variables at the
first level of the model were present, group centering at the second level was always used,
as is recommended except in unusual circumstances (Raudenbush & Bryk, 2002).

HLM analysis was utilized for research questions 1 and 2 applying the following

levels of hierarchy.

71



Table 13
HLM development of levels of hierarchy
Predictor or

Measure Criterion Level Analyzed

NCLEX-RN® passing Criterion Student

E? used Predictor Reporting Period
Other exit exam used Predictor Reporting Period
E? benchmark used Predictor Reporting Period
Region Predictor BSN Program
Public or Private Predictor BSN Program
Cost per Credit Hour Predictor BSN Program
Minimum GPA Predictor BSN Program
Length of Program Predictor BSN Program
Graduation Times per Year Predictor BSN Program

Research Question 1. Are there differences in first-time NCLEX-RN® pass rates
for BSN students from nursing programs utilizing the E* and those using other
standardized exit exams, or no exit exam? This question was examined through
evaluation of the results of the study, as applied toward Hypothesis 1 and Null Hypothesis
1

Hypothesis 1: BSN students from nursing programs utilizing the E* will have

different first-time NCLEX-RN® pass rates than BSN students from nursing

programs that use other standardized exit exams, and those using no exit exam.

Null Hypothesis 1: BSN students from nursing programs utilizing the E* will

have no difference in first-time NCLEX-RN® pass rates than BSN students from

nursing programs utilizing other standardized exit exams, and those using no exit
exam.

Results. The pass rate among students subjected to the various exit exams are

shown in Table 14. When comparing the pass rates of all students in programs using the

E? to all other students, there was no statistically significant difference, p = .795. As per
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Table 14, the pass rates for students subjected to the E* were 90.5%, whereas it was
90.3% for all other students, indicating the odds ratio of 1.02 between these two rates.
When comparing the students in programs using the E* to only students in programs
using no exit exam, there was no statistical significance either, p =.731. The odds ratio
was 0.95 between the two pass rates, corresponding to 90.9% pass rate for students in
programs with no exit exam. Even though the difference was not statistically significant,
higher pass rate among the students in sampled programs not using E* was rather
unexpected and required further investigation. Considering these results, the null
hypothesis is accepted, however further examination of the potential confounds is

warranted.

Table 14
Pass rates for various exit exams used
NCLEX-
Exit Exam RN Pass
Used Students Rate
None 702 90.9%
E’ 4514 90.5%
Kaplan 794 87.4%
ATI 5074 90.6%
NLN 170 92.9%

Confounding variables considered. Given the above results, the potential
confounds that were measured must be viewed as potential suppressor effects, dampening
possible differences that would otherwise exist when their influence is removed. With all
potential confounds included in the analysis, the results become statistically significant
for whether or not the students were in programs using the E*, p =.010. The statistical
significance of all the potential confounds can be seen in Table 15. With confounds

included in the analysis, the null hypothesis can be rejected, implying that there are
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differences in first-time NCLEX-RN® pass rates in programs utilizing the E* compared to
BSN students from nursing programs that use other standardized exit exams, and those
using no exit exam.

The fact that the results are not statistically significant without the confounds
included in the analysis suggests a complex picture. In order to attempt to gain a better
understanding of this phenomenon, the NCLEX-RN® pass rates for each of the
statistically significant confounds were further examined. Since the variables related to
cost per credit hour and graduate times per year were not statistically significant, they

were not further examined.

Table 15
Statistical significance of possible predictors of
whether or not a student passes NCLEX-RN"

Adjusted

Predictor p value Odds

Ratio
E” Used (Yes or No)} .010 1.26
Region .000
Public or Private .000 1.55
Cost per Credit Hour .189 1.00
Minimum GPA .006 1.15
Length of Program .005
Graduation Times per Year 281

tRegion, program length, and graduation times did not have odds ratio
because they were neither continuous nor dichotomous.
$A “no” response includes programs using other exit exams.

Region was examined first by performing the analysis stratified by region, which
is summarized in Table 16. Whether or not the E* was used had a statistically significant
effect in two of the regions, the Northeast and the Midwest. However, these results were
somewhat contradictory, in that the Northeast showed an overall decrease in the pass

rates of 3.6% when the E* was used, whereas the Midwest showed an increase of 3.4%.
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Table 16
NCLEX-RN® pass rates per whether or not E” is used, stratified by region

E? Used E? Not Used p \éalue
) or
Region _ _ )
gﬁé ];i(ss Student gI\CI@L ]Igi(ss Student D}fference
Graduates Graduates in Pass
Rate Rate Rates

Northeast 90.5% 706 94.1% 422 .036
Midwest 91.2% 1038 87.8% 2527 .003
South 90.2% 2477 91.0% 2268 334
West 89.8% 293 92.4% 1523 132

Whether the BSN program from which the students graduated was a public
institution or a private institution was examined next, and these results are shown in
Table 17. Previously, Table 17 indicated that public versus private was a significant
predictor of NCLEX-RN® pass rates. Moreover, Table 17 shows that the public schools
have a slightly higher pass rate, regardless of whether E? is used or not. However, Table
17 also illustrates that whether or not a school is public has little to do with the efficacy
of using the E? to improve NCLEX-RN® pass rates.

Table 17

NCLEX-RN® pass rates per whether or not E* is used, stratified by public or private
institution

Public E* Used E* Not Used p Value for
or NCLEX- NCLEX- Difference
R ® Student ® Student in Pass
Private RN"Pass G aduates RN"Pass  Graduates
Rate . Rate . Rates
Public 91.6% 2358 91.6% 3934 991
Private 89.2% 2156 88.5% 2806 436

The program admissions GPA requirement was examined next, using the GPA
grouping measure outlined above for minimum GPA, as shown in Table 18. The only
statistically significant finding with respect to the influence of using the E* was among
students in programs which did not require a minimum GPA admission, and the NCLEX-

RN" pass rate was actually higher in programs that did not use the E*.
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Table 18

NCLEX-RN® pass rates per whether or not E” is used, stratified by GPA requirement

group
E” Used E” Not Used p Value for
G.PA Difference
Requirement NCQ% EX- giudent NCG% EX- giudent in Pass
Group RN " Pass Graduates RN " Pass Graduates
Rate Rate Rates
0 88.3% 956 93.4% 549 .001
2.251t02.70 91.6% 1352 89.7% 2068 .053
2.75 90.8% 786 89.5% 2174 291
2.80 to 3.60 90.6% 1420 92.0% 1545 .195

When examining the length of the BSN program, the E* appeared to be of benefit

in boosting NCLEX-RN® pass rates for programs using a four-semester system, as shown

in Table 19. However, the effect of using the E* was not statistically significant for

programs on either a five semester or six semester system.

Table 19
NCLEX-RN® pass rates per whether or not E* is used, stratified by length of BSN
program
2 2
Length of E” Used E” Not Used I])) Y{;lue for
BSN NCLEX- NCLEX- lerence
RN® P Student RN® P Student in Pass
Program 355 Graduates 355 Graduates Rates
Rate Rate
4 Semesters 92.1% 1578 90.5% 2018 .000
5 Semesters 89.5% 1511 91.0% 1919 091
6 Semesters 93.0% 559 87.2% 1784 156

Given the above results, it is evident that, even after stratifying by all the possible

confounds, a clear picture of the effect of using the E* does not emerge. For example, the

fact that the adjusted odds ratio in Table 15 for use of the E* with all other confounds

controlled for was 0.97 suggests that other programs fared slightly better in passing the

NCLEX-RN® than the programs using the E*. Thus, in order to explore this issue further,

the programs using the E* with only those programs not using any exit exam at all will be

contrasted next.
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A comparison of BSN programs using the E* with other BSN programs not using
any other exit exam. As shown in Table 15 and stated above, overall, there was no
statistically significant difference in NCLEX-RN® pass rates between these two groups.
However, this finding was not examined with the potential confounding variables
considered. Table 20 shows this result with the possible confounds included in the
analysis. However, even with the possible confounds in the analysis, use of the E* did
not reveal statistical significance in increasing NCLEX-RN® pass rates when compared
to students in programs not using an exit exam, p = .864. The adjusted odds ratio was
0.97 and, as reported above, the unadjusted odds ratio (without considering the possible
confounds) was 0.95. In this case, the possible confounds were not further examined
because the use of the E* was not statistically significant, even with these confounds
controlled for. When comparing BSN students in programs utilizing E* to BSN students
in programs that used no exit exam, the findings support acceptance of the null
hypothesis because there was no statistically significant difference in first-time NCLEX-

RN® pass rates.
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Table 20

Statistical significance of possible predictors of
whether or not a student passes NCLEX-RN®,
examining only BSN programs either using E? or not
using any exit exam

Adjusted

Predictor p value Odds

Ratio’
E” Used (Yes or No)} .864 0.97
Region .000
Public or Private .000 2.99
Cost per Credit Hour 455 1.00
Minimum GPA .000 1.28
Length of Program 242
Graduation Times per Year .000

fRegion, program length, and graduation times did not have odds ratio
because they were neither continuous nor dichotomous.
1A “no” response includes only programs not using an exit exam.

Research Question 2. For programs utilizing the E?, are there differences in
first-time NCLEX-RN® pass rates among BSN students from nursing programs utilizing
the E* exam’s minimum benchmark scores as a graduation requirement and those that do
not? This question will be examined through evaluation of the results of the study, as
applied toward Hypothesis 2 and Null Hypothesis 2.

Hypothesis 2: There will be a difference in first-time NCLEX-RN® pass rates

among BSN students from nursing programs utilizing E* exam’s minimum

benchmark scores as a graduation requirement and those that do not.

Null Hypothesis 2: There will be no difference in first-time NCLEX-RN® pass

rates among BSN students from nursing programs utilizing E* exam’s minimum

benchmark scores as a graduation requirement and those that do not.

Results. Table 4 illustrates that there were 91 reporting periods in which the E?
was used, accounting for 4,514 students. Within these 91 reporting periods, there were

29 in which an E? graduation benchmark was used. In addition, within these 29, an E’
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benchmark of 850 was used in 27. For the remaining two reporting periods, an E>
benchmark of 900 was used, whereby one represented a BSN program that provided data
on this single reporting period. In addition, the other represented a BSN program that
provided data on two reporting periods, one using a benchmark of 850 and the other

using a benchmark of 900. The frequencies of these E* graduation benchmark is

provided in Table 21.
Table 21
BSN programs, reporting periods, and students, per length of BSN program
BSN Programs’ Reporting Periods Student Graduates
Value of E
Graduation
Benchmark Used  Number Percent Number Percent Number Percent
No E* Benchmark 28 68.3% 62 68.1% 3352 74.3%
E* Benchmark of
850 11 26.8% 27 29.7% 1133 25.1%
E? Benchmark of o
900 2 4.9% 2 2.2% 29 0.6%

TOne BSN program is counted twice because they used a benchmark of 850 in one reporting period and 900 in another.
The first analysis combined the two groups using either an 850 benchmark or a
900 benchmark and then compared them to the group using no benchmark. The
NCLEX-RN" pass rate for graduating BSN students from programs using a benchmark
score as a graduation requirement was 88.9%, and the pass rate for those BSN students
from programs using E* without a benchmark was 91.0%. This difference was
statistically significant, p = .034, with an odds ratio of 0.79, indicating that the use of the
E? benchmark score has a negative effect on first-time NCLEX-RN® pass rates. Thus,
Null Hypothesis 2 can be rejected and Hypothesis 2 accepted. In other words, there was
a difference in first-time NCLEX-RN® pass rates among BSN students from nursing
programs utilizing E* exam’s minimum benchmark scores as a graduation requirement,

and those that do not.
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Confounding variables considered. The next analysis examined the potential
confounds in order to establish if they have any influence on these results, as shown in
Table 22. Table 22 reveals statistical significance in the use of the E* benchmark score as
a graduation requirement when compared to not using an E* benchmark score, when all
confounds are controlled for. Furthermore, the adjusted odds ratio for use of the E
benchmark score was greater than one, suggesting that use of the benchmark actually
does have a positive influence when the confounds are controlled for. Thus, with all the
confounding variables controlled for, Null Hypothesis 2 can be rejected again.

Table 22
Statistical significance of possible predictors of whether or

not a student passes NCLEX-RN®, examining only BSN
programs using E* either with or without a benchmark

Adjusted

Predictor p value Odds

Ratio
E* Benchmark Used (Yes or No) .035 1.59
Region .000
Public or Private .000 0.34
Cost per Credit Hour 283 1.00
Minimum GPA .001 1.48
Length of Program .593
Graduation Times per Year .003

tRegion, program length, and graduation times did not have odds ratio because
they were neither continuous nor dichotomous.

Further examination of Table 22 indicates that region, public or private, minimum
GPA, and graduation times per year were significantly related to NCLEX-RN® pass rate.
Thus, these potential confounds will be more fully examined to determine their exact
effect.

The analysis stratified by region (Table 23) indicates that the largest region is the
South, where the pass rate was significantly higher for those students subjected to an E*

benchmark, compared to the pass rate for those students not required to pass E* with a
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benchmark. Although the numbers were much smaller (especially for the students
required to pass a benchmark), the Northeast had somewhat opposite results. The West
showed a statistically significant trend favoring the use of E* benchmarks.

Table 23

NCLEX-RN® pass rates among students required to take E°, per whether or not an E*
benchmark is used, stratified by region

E? Benchmark Used E? Benchmark Not Used p \t{alue

Region 2o

s IIQ\II\(I% I;;ffs_s Student EI?IG% II:;z(s-s Student D%ff%rence
Rate Graduates Rate Graduates H}; ass
ates

Northeast 73.3% 60 92.1% 646 .000
Midwest 95.2% 82 90.9% 956 202
South 99.0% 921 91.4% 1556 012
West 88.9% 99 85.1% 194 .005

When examining stratifications by public versus private educational institution
(Table 24), an interaction effect was not observed, which would explain the change in the
odds ratio and the adjusted odds ratio. Pass rates were somewhat higher for both public
and private sector when an E* benchmark was not used, although the difference was not
statistically significant for private institutions.
Table 24

NCLEX-RN® pass rates among students required to take E* per whether or not an E*
benchmark is used, stratified by public or private institution

7
. E” Benchmark Used E” Benchmark Not p Value for

Public Used Difference

or NCLEX- NCLEX- .

) ® Student ® Student in Pass
Private RN"™ Pass RN"™ Pass

Graduates Graduates Rates
Rate Rate

Public 89.4% 814 92.8% 1544 .005
Private 87.6% 348 89.5% 1808 310

The analysis that stratified GPA entrance requirement into appropriate groups

(Table 25) showed statistical significance for the group with no GPA requirement.
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However, this analysis showed a significant drop in NCLEX-RN® pass rates for the
group using a benchmark when compared to the group using E* without a benchmark.
Table 25

NCLEX-RN® pass rates among students required to take E°, per whether or not an E*
benchmark is used, stratified by GPA requirement group

2
E? Benchmark Used E” Benchmark Not p Value for
GPA Used Difference
Requirement NCLEX- NCLEX- .
Group RN® Pass Student RN® Pass Student in Pass
Rate Graduates Rate Graduates Rates
0 84.3% 230 89.5% 726 .034
2.25t02.70 91.3% 461 91.8% 891 761
2.75 84.4% 32 91.1% 754 203
2.80 to 3.60 89.1% 439 91.3% 981 176

The last potential confound that was examined was the length of the BSN
program the student graduates attended (Table 26), where a benefit of using an E?
benchmark in four semester programs was indicated, albeit not statistically significant,
p =.168. The only statistically significant finding related to five semester programs,

where a decrease in pass rates for programs using an E* benchmark was noted.

Table 26
NCLEX-RN® pass rates among students required to take E*, per whether or not an E*
benchmark is used, stratified by length of BSN program

7
E? Benchmark Used E” Benchmark Not p Value for
Length of Used Difference
BSN NCLEX- NCLEX- .
® Student ® Student in Pass
Program RN"™ Pass RN"™ Pass
Graduates Graduates Rates
Rate Rate
4 Semesters 93.9% 345 91.6% 1233 .168
5 Semesters 86.8% 570 91.2% 941 .008
6 Semesters 91.7% 48 93.2% 511 .700

Again, a clear picture of the effect of the potential confounds does not emerge
from their examination. It is somewhat puzzling that the odds ratio adjusted for these
confounds between using a benchmark or not and the NCLEX-RN® pass rates is 1.59,
which suggests that a benchmark is beneficial.
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Within BSN programs using the E*, a comparison of those programs using an 850
benchmark with those programs not using a benchmark. In the collected data, only 29
corresponded to students that were subjected to an E* benchmark that was not 850 (Table
21). However, for completeness, the 1,133 students subjected to an 850 benchmark will
be compared to those 3,352 students in BSN programs using the E but with no
benchmark requirement. BSN student graduates subjected to the 850 benchmark had an
88.9% pass rate, whereas students in BSN programs using the E* without a benchmark
had a 91.0% pass rate. Again, these results are rather unexpected and counterintuitive.
Moreover, this difference in pass rates was statistically significant, p = .034, with an odds
ratio of 0.79. Thus, Null Hypothesis 2 is rejected in this scenario of using 850 as a
benchmark score because there was a difference in NCLEX-RN® first-time pass rates
among BSN students from nursing programs utilizing E* exam’s minimum benchmark
scores of 850 as a graduation requirement, and those that do not.

As with the above analysis, making a distinction between the 850 and 900
benchmark, an analysis was performed with the potential confounding variables included,
as shown in Table 27. All the numbers are exactly the same as in Table 22 due to the
small effect of removing the 29 students that were subjected to a 900 benchmark.
Actually, the unadjusted odds ratio of 0.79 did not change either. Because of the virtually
identical results in these two scenarios, a breakdown of the potential confounds was not

repeated here.
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Table 27

Statistical significance of possible predictors of whether or
not a student passes NCLEX-RN®, examining only BSN
programs using E* either with an 850 benchmark or without a

benchmark
Adjusted

Predictor p value Odds

Ratio’
E” 850 Benchmark Used (Yes or 1.59
No) .035
Region .000
Public or Private .000 0.34
Cost per Credit Hour 283 1.00
Minimum GPA .001 1.48
Length of Program .593
Graduation Times per Year .003

tRegion, program length, and graduation times did not have
odds ratio because they were neither continuous nor
dichotomous.

Research Question 3. What percentage of BSN students that failed to graduate
due failing to meet a minimum benchmark score would have actually failed NCLEX-
RN®?

Hypothesis 3: It is estimated that less than 100% of BSN students that did not

graduate due to not meeting a minimum benchmark score would have failed

NCLEX-RN®.

Null Hypothesis 3: It is estimated that 100% of BSN students that did not

graduate due to not meeting a minimum benchmark score would have failed

NCLEX-RN®.

Results. The algorithm designed to calculate how many BSN students that failed
to graduate due failing to meet a minimum benchmark score would have actually failed
NCLEX-RN" was based on the assumption that use of the E* benchmark would increase

NCLEX-RN" pass rates. The first analysis for Hypothesis 2 showed that use of an E*
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benchmark actually decreased NCLEX-RN® pass rates, at least before any adjustments
were made for potential confounds. With an odds ratio of 0.79, it could thus be assumed
that all of the held back students would have passed NCLEX-RN®, and the pass rates
between the benchmark and non-benchmark groups would still not be equal. Thus, based
on this reasoning, without considering adjustments for confounding variables, Null
Hypothesis 3 is accepted.

Moreover, the number of students actually held back because of failure to meet an
E” benchmark was small and rather poorly distributed. In total, there were 84 students
held back for failure to be an E> benchmark. However, 28 of these came from one
reporting period in which the BSN program used a 900 benchmark. In total, there were
29 students held back because of a 900 benchmark (representing two reporting periods of
two different BSN programs), and 55 held back because of an 850 benchmark
(representing 27 reporting periods of 11 BSN programs).

In an attempt to try to interpret these results, the focus was restricted to only the
55 students held back for failing to meet the 850 E* benchmark. However, there is still
the problem of students in BSN programs using an 850 benchmark having a lower
NCLEX-RN® pass rate than students in BSN program using E* without a benchmark.
Given that this was the case only when the potential confounds were not controlled for,
the potential confounds were subsequently controlled for, and the adjusted odds ratio of
1.59 (p = .035) obtained, suggesting that students in programs with a benchmark would
have better pass rates. When data are weighted such that confounds are controlled for, a
precise NCLEX-RN® pass rate is not reported in the analysis. However, starting with the

assumption that the NCLEX-RN" pass rate for students in BSN programs using E
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without a benchmark was 91.0%, which was reported above, the approximated NCLEX-
RN" pass rate for statistically matched BSN programs using the E* with an 850
benchmark (statistically matched on the measured confounds) can be derived. This is
accomplished by using the adjusted odds ratio of 1.59 and solving the equation for the

pass rate of the programs using E* with an 850 benchmark:

PassRate WithBenchmark —

= = 941 (or 94.1%)

When adjusted for the potential confounds, the use of an 850 benchmark appears
to increase the pass rate by approximately 3.1%, and that was done at a cost of holding
back 55 students. Under these conditions, application of the algorithm developed in the
Methods section enabled an estimation of how many of these 55 students might have
actually failed the NCLEX-RN®, had they been given a chance to take it. Below, all

known information is noted first, before proceeding with the calculations.

N of students passing E? benchmark (overall, 850 benchmark only) = 1,133
N of students passing E? benchmark but failing NCLEX-RN® = 67
(This was calculated using the confound-controlled for pass rate of 94.1%.

Since a failure rate is requested, this is derived by 1,133 x (1 - .941))

N of students failing E? benchmark (850 benchmark only) = 55
NCLEX-RN® failure rate in programs using E? without a benchmark = 9%
(This is simply the 91% pass rate subtracted from 100%)

Total N of students in E? benchmark programs (1,133 + 55) = 1,188
N of students in E? benchmark programs that would have failed NCLEX-RN®if all took it = 107
(as per algorithm, this is 1,188 x .09 or (9%))

N of students failing E? benchmark that would have failed NCLEX-RN® = 40
(as per algorithm, this is 107 — 67)

Rate of students failing E? benchmark that would have failed NCLEX-RN® = 73%

(as per algorithm, this is 50 / 55)
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Another factor that should be considered when contemplating the use of a
graduation benchmark in conjunction with the E* is how many times students are
permitted to take the E* toward meeting the benchmark. Table 28 shows the frequency
distributions of how many times the E* was allowed toward meeting the 850 benchmark,
broken down for BSN programs, reporting periods, and student graduates.

Table 28

Number of times students could sit for the E* toward meeting 850 benchmark for the
1,188 students in BSN programs using the 850 benchmark

BSN Programs Reporting Periods Students
Times
Allowed to
Sit for F2 Number Percent Number  Percent Number Percent
Two 1 8.3% 2 7.4% 76 6.4%
Three 3 25.0% 7 25.9% 177 14.9%
Four 3 25.0% 6 22.2% 348 29.3%
Six 5 41.7% 12 44.4% 587 49.4%

Thus, Null Hypothesis 3 is rejected when 850 is used as a benchmark score and the
potential confounding variables are considered, as fewer than 100% of BSN students

(73%) that did not graduate due to not meeting a minimum benchmark score would have

failed NCLEX-RN®.
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CHAPTER 6
DISCUSSION

The purpose of the present study is threefold, and each aim will be delineated and
examined individually. In addition, the conceptual frameworks appraised in relation to
the results from the study are Adult Education Theory and Classical Test Theory.
Finally, current literature that established validity, reliability, and predictability of E% use
of E? in nursing curriculums, and use of E* as a graduation requirement will be evaluated
in reference to the study results.
Purpose of the Study

Purpose 1. First-time NLCEX-RN® pass rates of BSN students from nursing
programs that use the E* were compared to those of BSN students that attended programs
that use other standardized exit exams, or have no exit exam. Interestingly, there was no
statistically significant difference in pass rates between the students in programs that used
the E* and those students that used other exit exams, or no exit exam. In other words, the
findings of the first analysis indicate that the E* did not prepare students to take NCLEX-
RN any better than other exit exams or no exams did. When all the potential confounds
were included in the second analysis, and their influence was thus removed, the results
did become statistically significant (p =.010). In this scenario, E* demonstrated
increased NCLEX-RN™ first time pass rates when compared to the group of BSN students
that took other exit exams or had no exams. However, even when these potential
confounds were stratified, still no clear reason for this difference emerged. This problem
suggests a complex interaction between the variables that would require further

investigation beyond the scope of this study.
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It was particularly interesting to note that the pass rates among the students from
schools that had no exit exam were actually slightly higher (90.9% compared to 90.5%)
than for students subjected to the E* tests. For this reason, a third analysis was conducted
with all the potential confounds removed between students in BSN programs that used E’
and those students in BSN programs that used no exit exam. However, the results
indicated that the use of the E? still did not reveal statistical significance in increasing
NCLEX-RN® first-time pass rates. Surprisingly, BSN students that took E* did no better
on NCLEX-RN® than students that did not take an exit exam did.

Purpose 2. The second purpose of the study was to compare first-time NCLEX-
RN" pass rates among BSN students from nursing programs utilizing the E* that require
E? minimum benchmark score as a graduation requirement with those that attended E
programs that do not. The first analysis on this data revealed statistical significance in
pass rates between the two groups of students. Moreover, rather counter-intuitively, the
results revealed that the NCLEX-RN® first-time pass rates were higher for students that
did not have a benchmark requirement for graduation (91.0%) compared to students that
were in programs that had a minimum benchmark score requirement (88.9%). However,
when the influence of potential confounds was removed, there was a statistically
significant difference in pass rates in the opposite direction; whereby students from
programs with a benchmark requirement had higher pass rates than students from schools
that did not have this requirement.

Further investigation through stratification of the potential confounding variables,
found variables representing regions, public or private school, minimum GPA, and

graduation times per year statistically significant. However, data related to region were
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hard to interpret, as the Northeast region had 73.3% and 92.1% pass rate with and without
the benchmark score respectively, whereas all other regions showed the opposite effect of
the benchmark requirement. Although it is not clear why this phenomenon occurred, it
may be that the Northeast region skewed the results of the first analysis. This assumption
is further supported by the fact that there is statistical significance in NCLEX-RN® first-
time pass rates in the south and the west regions of the country. These regions show
increased NCLEX-RN® first-time pass rates for BSN students that had an E* benchmark
score requirement to graduate.

Purpose 3. The third purpose of the study was to determine an estimate of how
many BSN students would have actually failed the NCLEX-RN® among students that
failed to graduate because of failure to meet an E* minimum benchmark score. Since the
first analysis related to Research Question 2 resulted in data that revealed that students
from BSN programs that did not use a benchmark (91.0%) actually had a higher pass rate
that BSN programs with a benchmark (88.9%), this issue was difficult to approach.
Based on these statistics, the only logical assumption is that all of the students held back
would have actually passed NCLEX-RN®. When the potential confounding variables
were controlled for and only the schools that used a benchmark score of 850 (as 900
benchmark score only included 29 students) were considered, a statistically significant
increase in pass rates of 3.1% (94.2%)—compared to BSN student pass rates from
schools that did not use a benchmark score as a graduation requirement (91%)—was
shown.

The data revealed that, over the examined period, there were 55 out of a total of

1133 students that failed to meet the 850 benchmark score and were not allowed to
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graduate. Thus, the algorithm described in the analysis section and further detailed in the
results section was applied to calculate how many of these 55 students that were held
back would have actually failed the NCLEX-RN®. The findings indicated that 50 would
have failed NCLEX-RN® and only five would have passed NCLEX-RN"if they had been
allowed to take it. In other words, according to the model developed as a part of this
study, the E? predicted failure 73% of the time.

Conceptual Framework

Adult Education Theory. Adult Education Theory, as defined by Knowles
(1975, 1980, 1984), was the educational framework that guided this research. The first
concept of the theory asserts that adult learners are self-directed (Knowles, 1980, 1984;
Tough, 1971). The collected data from Research Question 1 indicated that NLCEX-RN®™
first-time pass rates from students in BSN programs that used E* had pass rates that were
close in range (not statistically significant) to those of students in BSN programs that
used other exams, as well as those who used no exit exam. This could suggest that BSN
students are self-directed and the E* does not identify students that need help with self-
direction more successfully than other exit exams. It also raises the question of whether
there is a need for using exit exam in such programs.

In answering Research Question 2, NCLEX-RN® first-time pass rates of students
in BSN programs using the E* with a minimum benchmark score as a graduation
requirement were compared to students in BSN programs that do not have this
requirement. The findings suggest that in the South and West regions of the country, this
requirement had a statistically significant positive effect on NCLEX-RN" first-time pass

rates. This could suggest that when a graduation requirement is in place, poor performing
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students, who may struggle with self-direction, are identified prior to graduation and held
back before being allowed to sit for their NCLEX-RN® exam.

The second assumption of Adult Education Theory is that, as an adult matures,
knowledge accumulates from experiences that become an increasing resource for learning
(Knowles, 1980). Thus, based on this assumption, in the context of the present study, the
experience of taking the E” or any other type of exit exam should help the student
perform better on the NCLEX-RN®, since the experience of taking a similar type of exam
would increase their knowledge. However, the data collected for study question one did
not support this concept. It seems that the knowledge accumulated from the courses in
nursing school prepared the students for NCLEX-RN® and the subsequent experience of
taking the exit exams did not really increase their knowledge or prepare them for boards.
In fact, students in BSN programs that had no exit exam had slightly higher NCLEX-
RN" first-time pass rates than did students who had taken the E*. Thus, the experience of
taking the E* did not increase NCLEX-RN® first-time pass rates.

A third assumption of Adult Education Theory is based on a student’s readiness to
learn. The E* was developed using classical test theory that calculates an observed score,
which accounts for extraneous variables that may influence a student’s readiness to learn.
Logically, the E* would give the student insight into how they would perform on
NCLEX-RN®. However, based on the findings of this study, E* did not show a statistical
significance in increasing NCLEX-RN® first-time pass rates over no exit exam. In fact,
students that never took an exit exam performed slightly better that those that took E2.
Thus, the insight gained from taking the E? is questionable since it did not help raise

NCLEX-RN® first-time pass rates. Interestingly, this changes when there is a graduation

92



requirement in place, as the analysis conducted to answer Research Question 3 indicated
that E* was 73% accurate in predicting failure on the NCLEX-RN®. Apparently, the
ability of E* to predict student exam performance is more reliable when a graduation
requirement is in place. Thus, the data from Research Question 1 does not support the
concept that the E* accounts for the adult student being ready to learn any better than not
taking any exit exam, unless there is a graduation requirement in place.

The fourth Adult Education Theory concept is that the adult learner is motivated
by a desire to solve timely problems. Research Question 2 examines this concept of
motivation. The findings of the analysis performed to answer this question reveal that
use of a minimum benchmark score on E* as a graduation requirement did motivate
students to pass the E’to graduate and did increase NCLEX-RN® first-time pass rates for
those students, in every region except the Northeast. The timely requirement of
achieving a benchmark score on E* appears to have motivated students to pass; thus, they
were ultimately better prepared for NCLEX-RN®. When the present study was
conceptualized, it was hoped that, perhaps, a benchmark score different to the HESI
recommended benchmark scores would emerge that motivated students to pass E* and
also increased NCLEX-RN® first-time pass rates. Unfortunately, the schools the
representatives of which agreed to participate in the study and provide the required data
only used the HESI recommended benchmark scores of 850 and 900; thus, no other
benchmark scores were used.

Classical Test Theory. Classical Test Theory puts forth that the observed score
on an exam is equal to the true score with some degree of error. This theory was used to

develop the E* and HESI states that their exams will correctly account for human error
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(Nibert et al., 2006). Human error is described as the variance of performance in taking
an exam on one day compared to taking it on a different day, due to external factors that
influence a student’s performance, such as a headache or a stressful event prior to the
exam. In the context of the present study, this concept correlates with the third concept
of Knowles’ (1975, 1980, 1984) Adult Education Theory that relates to the adult’s
readiness to learn. As such, this concept was examined to indicate that the predictive
value of E* was more accurate when a minimum benchmark score of 850 was used as a
graduation requirement.
Literature Review

Evidence supporting validity, reliability, and predictability of the EZ
Lauchner et al. (2006), as well as Morrison, et al. (2002) and Morrison, et al. (2004) have
published impressive data supporting the reliability of validity, as well as the
predictability of the E*. However, the purpose of this study was not to test reliability or
validity of the questions used in the E?, but rather to examine the performance and
predictability of E* results. Research Question 1 thus compared BSN students that took
the E*to BSN students that took other exit exams or no exit exam. The findings suggest
that the use of E* did not prepare students for NCLEX-RN® any better than using no exit
exam. Even though psychometrics of validity and reliability of the questions contained in
the E* have been thoroughly examined, it is important to note, “the E* was developed to
assess students' preparedness for the licensing exam.” (Morrison et al., 2004, p.221). It
seems that use of the exam itself does not prepare students but rather it offers an
assessment of the student’s preparedness that is intended to be used to identify a students

strengths and weaknesses. Students and faculty may not be using the E? assessment
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findings to better prepare for NCLEX-RN®. The evidence from Question 1, suggests that
by just taking the E* does not offer any advantage toward increasing NCLEX-RN® pass
rates.

In four separate studies (Lauchner et al., 2006; Newman et al., 2000; Nibert &
Young, 2001; Nibert et al., 2002); data were collected on 17,342 registered nursing
students over four consecutive years (1996 to 2000). In summarizing these studies,
Nibert et al. (2006) reported that the E* was shown to be between 96.4% and 98.3%
accurate in predicting NCLEX-RN® success. These predictions were made with the
HESI predictability model (Nibert et al., 2002), which is proprietary to Evolve Learning
System and unpublished. Since the HESI predictability model (Nibert et al., 2002) was
not available for review as a part of the present study, an algorithm was developed to
predict failure rates as opposed to pass rates. The model was based on the assumption
that a graduation requirement requiring a minimum benchmark score would be in place in
some schools and not in others. The results of this study suggest that E* predicts failure
73% of the time and supports the assertion from the above studies that E* does have
predictive value when a graduation requirement is in place (Lauchner et al., 2006;
Morrison et al., 2002; Newman et al., 2000; Nibert & Young, 2001; Nibert et al., 2002).

Evidence pertaining to the use of E*in a Nursing Curriculum. Spurlock and
Hanks (2004) looked at a history of E* scores reported by Nibert et al. (2002). They
found that 81% of students that failed HESI (<900) actually went on to pass NCLEX-
RN®. They concluded that, while the E* does a good job at predicting success on
NCLEX-RN®, it does not predict which students are likely to fail NCLEX-RN®. At first

glance, this seems intolerable, as the above assertions imply that some students are
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currently held back from graduating, when 81% of those students would have actually
passed NCLEX-RN®™. However, their study did not account for potential motivators,
such as a graduation requirement, which could increase their ability to pass NCLEX-
RN®. This study found only 29 BSN students from two programs that failed E* and were
not permitted to graduate because they did not meet a minimum benchmark score of 900.
There were also 55 out of a total of 1133 BSN students that were required to meet a
minimum benchmark score of 850 as a graduation requirement. For this reason, the
minimum benchmark score of 850 was examined, as opposed to 900 used in Spurlock
and Hanks (2004). Moreover, even though Spurlock and Hanks (2004) posited that E’
did not predict failure, the current study findings indicate otherwise, as E* was found
capable of predicting failure 73% of the time.

Other experts (Michel, 2006; Morin, 2006; Nibert et al., 2006; Spector &
Alexander, 2004), commented on the Spurlock and Hanks’ (2004) article and all agreed
that nurse educators should consider other predictors of NCLEX-RN® success and not
write a graduation policy based solely on a passing E* score. Other variables they cite as
being predictive are course grades, science grades, and GPA. Although this study does
not examine other factors, this author agrees with their argument that undue stress placed
on a student for a high stakes exam, such as the E, could cause personal and social
problems, which should be considered when writing a graduation policy. This research
did yield results that were difficult to interpret, especially in the Northeast region of the
country where the pass rates for BSN students who had graduation requirement was only
73.3%, compared to 92.1% for those student that were not subjected to the requirement.

Clearly, the Eis not a perfect predictor of success or failure and using it as the sole
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reason to not allow a BSN student to graduate could cause not only student stress, but
also result in student filed lawsuits.

Evidence evaluating the use of E2 with a benchmark for graduation. Ina
study of 182 nursing programs, Lewis and Young (2004, July) found that almost 50% of
those nursing programs used the E* as a benchmark for graduation. Davenport (2007)
surveyed nine nursing programs and found two programs required passing an exit exam
and three (33%) required the student to meet a minimum benchmark score to graduate.
Nibert et al. (2003) found that 45 out of 149 (30%) registered nurse programs surveyed
used complete or partial graduation policies using E*. Davenport (2007), Nibert et al.
(2003), and Lewis and Young (2004, July) established that nursing programs were using
the E* as a graduation requirement. This study was based on data similar to that used in
the Nibert et al. (2003) study, whereby out of 40 BSN program (4,514 students) that used
the E?, in 30% BSN programs a minimum benchmark score achievement on E* was a
graduation requirement. However, these studies only examined BSN programs and did
not evaluate BSN students, thus the number of students affected was not considered, as
was the case in the present study. Moreover, none of the comparable studies evaluated
the effect of the graduation requirement on the NCLEX-RN® first-time pass rates.

Nibert et al. (2003) found three consequences for failure to meet the graduation
(progression) policy: denial of eligibility to graduate, an incomplete or failing grade in a
capstone course, or withholding approval for NCLEX-RN® candidacy. These same
criteria were used to operationalize the term ‘graduation requirement’ in this study.

Only three studies were found that specifically examined the effectiveness of

using a minimum benchmark score achievement as a graduation requirement (Morrison
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et al., 2002; Spurlock & Hunt, 2008; Noel, 2009). Morrison et al. (2002) only looked at
five nursing programs, and found that NCLEX-RN® pass rates increased anywhere from
9% to 41%. In a Spurlock and Hunt (2008) study, 179 nursing students at one school
were subjected to a similar graduation requirement. However, they were allowed
unlimited re-tests until they achieved the benchmark score. Using logistic regression, the
authors found a statistically significant relationship between first attempt scores on the E*
and NCLEX-RN® pass rates, p < 0.005. however, when correlating the final E* scores to
NCLEX-RN® pass rates, no statistically significant relationship was found via logistic
regression, p = 0.733. In other words, the first attempt E* score was a better predictor of
NCLEX-RN® success than the final E? score after being allowed to re-test several times.
Noel (2009) also examined the effectiveness an E* graduation requirement as a predictor
of success on the NCLEX-RN™ for a sample of 94 nursing students in a licensed
vocational nurse to registered nurse program at a community college. These students
were required to pass the E* with a minimum benchmark score of 850. A positive
relationship was found between the graduation policy and increased first-time pass rates
on the NCLEX-RN®, chi-square p < 0.01.

Morrison et al. (2002), Noel (2009), and Spurlock and Hunt (2008) all agree with
this study in that NCLEX-RN® first-time pass rates increase when an E* graduation
requirement is in place. However, the first two studies did not evaluate the E” as an
accurate predictor of NCLEX-RN® first-time pass rates, or whether or not the graduation
policy fostered higher E* scores among students as this study does. In contrast, Spurlock
and Hunt (2008) found that a benchmark score of 650 was a better predictor of success

than the recommended 850 or 900 recommended by HESI. Thus, given these findings, it
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was hoped that different benchmark scores could be evaluated in this study. However,
the schools in the sample only used a benchmark score of 850 or 900.

The requirement to pass a standardized exit exam to graduate from a nursing
program has caught recent attention from NLN that considers this practice as “high-
stakes” testing and a “growing and intensifying trend” (NLN, 2010, p. 1). An NLN
Presidential Task Force was organized to address concerns about this practice and to
develop policy guidelines for the use of high-stakes testing (NLN, 2010). Five major
areas of considerations were presented in the article and these will be evaluated with the
results of this study. The first was that, although comprehensive exams can be useful in
providing students with information on how their knowledge compares to that of other
students across the nation and help faculty identify curricular weaknesses and strengths,
these exams should not be used to predict NCLEX-RN® performance (NLN, 2010). This
study found that the assessment of student knowledge provided by E* might not be well
utilized by faculty or students. However, the E* does provide predictive value of how a
student will perform on NCLEX-RN® when a graduation requirement is used. Secondly,
while these exams work well in predicting student success in passing NCLEX-RN®, they
are much less precise in identifying students who are likely to fail. In opposition, the
present study findings indicate that E* actually can predict failure when a graduation
requirement is in place. Thirdly, the use of a single exam to determine a student’s
graduation at the expense of the student’s ability to thrive can have a profound damaging
effect on the student. Although these assertions were not examined in this study, the fact
that the E*is not a perfect predictor of success or failure would warrant agreement with

this statement. Fourthly, these exams should not be used for hiring decisions for graduate
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nurses prior to taking the NCLEX-RN®. This concept was not examined by this research.
Lastly, students that have had negative consequences from poor performance on
standardized exams have in past filed law suits against nursing programs citing education
malpractice. This concept was not examined in this study. Recommendations made by
the task force to nursing programs is a commitment to fair testing practices to ensure that
decisions and testing practices are supported by solid evidence (NLN, 2010). It is hoped
that data from this study will provide evidence towards this end.
Summary

In summary, there is strong evidence that the HESI E* has been in the past, and
continues to be, duly evaluated for validity, reliability, and predictability (Lauchner et al.,
2006; Morrison et al., 2004; Newman et al., 2000; Nibert & Young, 2001; Nibert et al.,
2002). However, this study suggests that since BSN students who did not even take an
exit exam outperformed those that took the E?, perhaps assessment of student knowledge
information provided the E* is not utilized by students or faculty

Many nursing programs that presently use E* (22% — 50%) have adopted
recommended benchmark scores on the E as a graduation requirement (Davenport, 2007;
Lewis & Young, 2004, July; Nibert et al., 2003; Spurlock, 2006; Spurlock & Hanks,
2004; Spurlock & Hunt, 2008). This study found that 30% of the BSN programs and
27% of the BSN students that used E* and their representatives responded to the data
collection instrument used a minimum benchmark score on E* as a graduation
requirement.

However, as there is a likelihood that there may be a high percentage of students

that do not meet the minimum benchmark score on the E? and would have actually gone
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on to pass the NCLEX-RN®, the validity of E* was questioned by many authors
(Spurlock, 2006; Spurlock & Hanks, 2004; Spurlock & Hunt, 2008). However, these
assertions were not supported by the findings of the present study. Through the use of an
algorithm developed for the purpose of this study, E* was able to predict failure 73% of
the time, indicating that only 9% of students held back based on their E* score would
have actually passed NCLEX-RN®.

NLN (2010) formed a Presidential Task Force to make qualified
recommendations regarding five areas of consideration in relation to the use of exit
exams as a graduation requirement. The first two recommendations are directly related to
this study. The first recommends BSN programs to not using exit exams as a predictor of
performance on NCLEX-RN®, whereas the second postulates that, while exit exams work
well at predicting success, they are not precise in predicting failure. This study found the
E’ was actually good at predicting both success and failure on NCLEX-RN® when a
graduation requirement was in place.

There is minimal evidence available on the predictability of the E* when a
graduation requirement is in place, as only two studies were found during the literature
review where the use of the E* as a graduation requirement was supported (Morrison et
al., 2002; Noel, 2009). Even though Spurlock and Hunt (2008) found a positive
relationship between first-time E* and NCLEX-RN® first-time pass rates, the
recommendation was to not use E as a graduation requirement. There were no studies
reported in the literature that used large samples of BSN students to examine the
utilization and effectiveness of the E* toward increasing first-time NCLEX-RN® pass

rates and using the E* recommended minimal benchmark score as a graduation
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requirement. Thus, this study will offer new knowledge to help guide faculty in making

informed decisions about the use of E* as a graduation requirement.
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CHAPTER 7
SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
The present study determined the utilization and effectiveness of the E* as a
graduation requirement toward increasing NCLEX-RN® pass rates in BSN programs.
Thus, in this chapter, a summary of the key findings, conclusions, recommendations for
further research and implications of the study will be presented.
Summary of Findings
The research was conducted on a large sample of 11,254 graduated BSN students,
representing data from 94 BSN nursing programs in 44 states, and 212 reporting periods.
The Midwest (31.7%) and South (42.2%) regions of the U.S. were best represented.
About 40% of these BSN students sat for E* before graduation, of whom 26% were
required to meet a benchmark score to graduate.
Three research questions determined the utilization and effectiveness of the E* as
a graduation requirement toward increasing NCLEX-RN® pass rates in BSN programs.
For answering Question 1 and 3, HLM approach was used to analyze the data
(Raudenbush et al., 2011), and this dichotomous outcome variable of whether or not a
student passed the NCLEX-RN® was analyzed with the logit function. However, in order
to answer Research Question 3, the results obtained in the process of addressing Question
2 to calculate failure rate using an algorithm designed specifically for this study.
Moreover, given that the outcomes of tests performed in reference to Question 1 and 2
were inconclusive, a second analysis was performed to control for potential confounding
variables, followed by analyses stratified by each of the potential confounding variables.

It was disappointing that the confounding variables had such a significant effect on the
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results for all three of the questions in this study. The following paragraphs will
succinctly summarize findings related to each Research Question in turn.

Research Question 1 asked if there were differences in first-time NCLEX-RN®
pass rates for BSN students from nursing programs utilizing the E* and those using other
standardized exit exams, or no exit exam. The first analysis revealed that use of the E*did
not increase student’s NCLEX-RN® first-time pass rates more than any other exit exam, or
if no exit exam was used. When the confounding variables were controlled for, BSN
students who used the E* did show a statistically significant increase in pass rates over the
other groups of BSN students. However, the stratification analysis of the potential
confounding variables offered no clear explanation for this problem. In fact using no exit
exam resulted in comparable NCLEX-RN® first-time pass rates for students that took the
E” even when the confounding variables were controlled for. This finding was
unexpected, as, according to Knowles’ Adult Education Theory (1973, 1975, 1980, 1984),
the experience gained by taking a comparable exam, such as the E*, would logically build
knowledge and skills needed to increase NCLEX-RN® first-time pass rates. This concept
was not supported by the data gathered to answer Research Question 1, as findings
suggested that using no exit exam prepared students to pass NCLEX-RN® at a comparable
level as using E*.

Research Question 2 asks whether, for programs utilizing the E?, there are
differences in first-time NCLEX-RN® pass rates among BSN students from nursing
programs utilizing the E? exam’s minimum benchmark scores as a graduation
requirement and those that do not. The first data analysis for the two groups showed no

statistically significant differences between students’ scores. However, as BSN students
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in nursing programs that had no graduation requirement had actually slightly higher
scores, secondary analysis was required. As above, when the confounding variables were
controlled for, the results changed. In this case, a clear reason for this discrepancy
emerged when the results were stratified by region; the Northeast region had a wide
difference in pass rates between the two groups and this could have affected the results.
In contrast, the Midwest, South, and West regions of the country had increased NCLEX-
RN" first time pass rates when the minimal benchmark score on the E* was used as a
graduation requirement.

Knowles’ first assumption held true for this question. The use of a minimum
benchmark score on E? as a graduation requirement was expected to increase NCLEX-
RN" first-time pass rates, as the poor performing students who needed self-direction were
be held back and not considered in NCLEX-RN® first time pass rates. Knowles’
Assumption 4 also held true for this question, as using a benchmark score for graduation
is a motivator to increase NCLEX-RN® first-time pass rates.

Research Question 3 asked what percentage of BSN students who failed to
graduate due failing to meet a minimum benchmark score would have actually failed
NCLEX-RN®. An algorithm was developed and applied to the findings related to
Question 2. However, as the confounding variables had an effect on Question 2, this
made the calculation somewhat difficult. Thus, in order to answer Question 3, the
algorithm used data related to BSN students that were not subjected to a graduation
requirement to calculate the failure rate of students that had not met the required 850
minimum benchmark score to graduate. The results indicated the E* was accurate in

predicting failure 73% of the time. These results also supported Knowles’ Assumption 1

105



and 4. According to Assumption 1, poor performing students that would have failed
NCLEX-RN®, are filtered out by the E*73% of the time. Similarly, Assumption 4 is true
in that the graduation requirement is a motivator to pass E in a timely manner and go on
to pass NCLEX-RN®.
Conclusions

When comparing BSN student NCLEX-RN® first time pass rates of students that
sat for E” to those that sat for other exit exams and those that took no exit exam, the
findings of this study suggest a complex picture. Thus, the data from this study would
not provide enough evidence to promote using the E* over any other exit exam, or using
no exit exam. Probably the most surprising result was when a comparison is made
between the pass rates for BSN students that took E? to those students that took no exit
exam, as there was no statistically significant difference in their pass rates, even when the
confounding variables are controlled for. It would seem that the knowledge gained in
nursing school adequately prepares students for taking NCLEX-RN® implying that they
do not require additional preparation in a form of exit exam. The findings of the present
study confirm that taking the E* did not provide any advantage toward raising NCLEX-
RN® first time pass rates. However, these results should be interpreted with caution, as,
although use of exit exams did not increase pass rates significantly over using no exit
exam, there are benefits to using exit exams beyond the scope of this research. Exit
exams can provide important assessment of student knowledge, comparing students’
performance to national norms, objective data for BSN programs that can be used for
measures of program student learning outcomes, and curricula strengths and weaknesses.

(NLN, 2010).
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Use of a benchmark score on E*as a graduation requirement resulted in an
increase in first-time NCLEX-RN® pass rates in schools in the South, Midwest, and
West regions of the country. It is not clear why the Northeast region of the country had
such drastically contrasting results. Since the South, Midwest, and West regions of the
country provided the largest groups of BSN students, this data will support the statement
that use of E* minimum benchmark score as a graduation requirement does result in
increased NCLEX-RN® first time pass rates. This conclusion is in line with the Morrison
et al. (2002) assertion that a graduation policy alone is enough to motivate students to
study so that they would meet designated E* benchmarks and be prepared to pass the
NCLEX-RN®. 1t is interesting that, in July 2010, in Texas—the state where HESI
originated—the Texas Board of Nursing published an education guideline on the use of
standardized exams that states “Standardized examinations are not recommended as ‘high
stakes testing” where the passing score is the sole determinant of progression or
graduation” (para. 5).

When using the findings in support of Research Question 2, and applying the
algorithm developed specifically for this study, the E* failure prediction was correct 73%
of the time. This result would support the statement that the E* does have a predictive
value when combined with a motivator, such as graduation requirement. Spurlock (2006)
and Spurlock and Hanks (2004), stated that, while E* does predict success, it does not
predict failure on NCLEX-RN®. The authors’ assumptions were made based on E*
scores; however, their studies did not examine E? scores when a graduation requirement

was in place. Thus, the results of the present study will contribute new information to
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this research field, as there was no evidence found in the literature that this phenomenon
was previously explored.

The findings of this study suggests that there is a possibility of an increase in
NCLEX-RN® first time pass rates when an E* benchmark score is used as graduation
requirement. The ability of E to serve as a prediction of failure measure was found
adequate, as the results indicated that it was 73% accurate. However, this must be
weighed against the risks of damaging a student’s ability to thrive and of potential
lawsuits from students that were held back from graduation due to their exam scores
(NLN, 2010). Spurlock and Hanks (2004), Spector and Alexander (2004), Nibert et al.
(2006), Morin (2006), NLN (2010) and the Texas Board of Nursing (2010, July) suggest
the use of “high stakes” exams, such as the E?, be only part of a nursing program’s
student evaluation criteria.

Recommendations

Recommendations for future research. Several recommendations for
additional research emerged from the present study, as indicated below.

1. Graduation requirement as operationalized in this study provided a
motivator for BSN students to study for E’and ultimately perform better
on NCLEX-RN®. The motivator of a “high-stakes” exam seems extreme
and more information is needed to determine if a less extreme motivator or
combination of motivators would result in increasing NCLEX-RN® first

time pass rates at a similar level.
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2. Since the use of the E? did not increase pass rates for BSN students, more
research in the area of how faculty and students use the data provided by
exit exams to improve student learning would be appropriate.

3. An exploratory study should be conducted to determine various methods
of exit exam integration into the BSN curriculum.

4. A study to determine what remediation strategies are provided to BSN
students would yield valuable information.

5. Confounding variables made interpreting the results of this study difficult.
Thus, by limiting the study to BSN students that shared similar physical
characteristics to better match BSN students, such as size of graduating
class or region of the country, could decrease their influence.

6. The inclusion of different potential confounding variable could add depth
to a similar study.

7. A longer data collection period would result in a larger sample, which
would also influence the results and provide richer data.

8. It should be noted that sixty-six percent of the BSN students took the E*
four times or more in order to be successful on E* and be allowed
graduate. Although Spurlock and Hunt (2008) did not support unlimited
test and re-test to be able to meet a minimum benchmark score on the E2,
this practice warrants further investigation.

Implications of the Study
The nursing education provided by BSN programs adequately prepares students to

sit for the NCLEX-RN® exam without the use of E*. The Ez, as well as other exit exams,
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provide valuable objective data to students and faculty that should be considered by
faculty making decisions regarding whether or not to use exit exams. However, when
more accurate prediction of whether a BSN student would pass NCLEX-RN® is required,
a motivator must be associated with the exit exam.

The requirement of a minimum benchmark score on the E* to graduate was found
to be a motivator to increase in NCLEX-RN™ first-time pass rates in this study. The E>
also provided predictive value on failure to pass the NCLEX-RN®. However, more
research is needed on ways to include the E*in the curriculum with other appropriate
motivators in place.

For example, one school offers a licensure preparation course that includes a pre-
test E? Version 1, a review course, practice questions, remediation, and a post-test E*
Version 2 exam. An exploratory study could reveal other interesting methods to prepare
students to pass NCLEX-RN® and to identify BSN students that may need remediation.

However, in light of the arguments presented by Spurlock and Hanks (2004),
Spector and Alexander (2004), Nibert et al. (2006), Morin (2006), NLN (2010) and the
Texas Board of Nursing (2010, July), stating that undue stress placed on a student for a
high stakes exam such as the E* could cause personal and social problems and should be
considered when writing a graduation policy, it is evident that further study regarding the
validity of exit exams is needed. The results of the present study support the above
claims and indicate that this complex scenario needs further research. The E*is not a
magic bullet and the predictive value should only be part of a constellation of evaluation

criteria used by nursing programs to prepare BSN students to pass NCLEX-RN®.
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APPENDIX 1

DATA COLLECTION INSTRUMENT

Notes in Times Roman font are not included on the data collection instrument.

NCLEX-RN® Pass Rates Data Collection Instrument
NOTE: Using the "back" button of your browser disrupts this questionnaire.
Be sure to use the "Next" and "Prev" buttons at the bottom of the pages.

My name is Debra Sullivan. | am a doctoral candidate at the University of Nevada, Las
Vegas, and | would like to invite your participation in my dissertation research. If you
agree, | will be asking questions regarding the use (or non-use) of computerized exit
exams in your Baccalaureate nursing program.

TITLE OF STUDY: The Utilization and Effectiveness of the HESI E? Exit Exam as a
Graduation Requirement toward Increasing NCLEX-RN® Pass Rates in Baccalaureate
Nursing Programs

INVESTIGATOR(S): Debra Sullivan and Mary Bondmass
CONTACT PHONE NUMBER: 702-895-3418
PURPOSE: The purpose of this study is threefold:

1. To compare first-time NCLEX-RN® pass rates of BSN students from nursing programs
who use the E? with programs using other standardized exit exams, and those using no
exit exam.

2. To compare first-time NCLEX-RN® pass rates among BSN students from nursing
programs utilizing the E?, that require the E? minimum benchmark score as a graduation
requirement with those that do not.

3. To determine an estimate of how many BSN students would have actually failed the
NCLEX-RN® among students who failed to graduate because of failure to meet an E?
minimum benchmark score.

PARTICIPANTS: To be included in the sample for the research study, the nursing
program you represent must be a Baccalaureate nursing program.

PROCEDURES: If you volunteer to participate in this study, you will be asked to
complete a data collection instrument that includes your program’s use of computerized
exit exams and a few demographic questions.

BENEFITS OF PARTICIPATION: There may be no direct benefits to you as a participant
in this study. However, we hope to determine the utilization and effectiveness of the
HESI E? exit exam and its use as a graduation requirement. It is hoped that enough data
will be collected to submit an article for publication and therefore dissemination of the
results for use by other nursing educators.
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RISKS OF PARTICIPATION: There are risks involved in all research studies, but this
study may include only minimal risks in that you may feel uncomfortable or stressed in
answering some of the questions.

COST/COMPENSATION: The study will take approximately 20 minutes of data
collection and about 10 minutes of your time to complete the data collection instrument.
There is no financial cost to you to participate in this study. You will not be compensated
for your time.

CONTACT INFORMATION: If you have any questions or concerns about the study, you
may contact Mary Bondmass (Pl and Faculty Dissertation Chair) at
mary.bondmass@unlv.edu or 702-895-3418. For questions regarding the rights of
research subjects, any complaints or comments regarding the manner in which the study
is being conducted you may contact the UNLV Office of Research Integrity — Human
Subjects at 702-895-2794 or toll free at 877-895-2794 or via email at IRB@unlv.edu.

VOLUNTARY PARTICIPATION: Your participation in this study is voluntary. You may
refuse to participate in this study at all or you have the ability to skip answers on the
survey and/or submit the survey without requiring an answer on each item. You are
encouraged to ask questions about this study while gathering your program information,
at the beginning of the data collection, or any time during the research study.

CONFIDENTIALITY: All information gathered in this study will be kept completely
confidential. No reference will be made in written or oral materials that could link you to
this study. The Internet Protocol address used to contact you will not be collected. Al
records will be stored in a locked facility at UNLV for 3 years after completion of the
study. After the storage time the information gathered will be destroyed.

IRB APPROVAL.: This study has been approved by the UNLV Institutional Review
Board.

PARTICIPANT CONSENT: If you have read the above information, you meet the
inclusion criteria and you wish to participate in this study, please proceed by clicking the
Next icon at the bottom center of the screen.

Next

The name of your nursing program:
(kept completely confidential)

The state in which your BSN program is located:
(kept completely confidential)
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Is your nursing program primarily publicly or privately funded?
O Publicly funded.
Q Privately funded.

What is the estimated cost per one credit hour (excluding fees) at your school?

Does your BSN program require some minimum GPA for admission into your program?
QO Yes.
O No.

If the above question is “Yes,” please specify the minimum GPA requirement (based on
a 4.0 system):

How long is your BSN program (after admission to program)?

O 4 semesters.

O 5 semesters.

O 6 semesters.

Q 4 quarters.

Q 5 quarters.

Q 6 quarters.

Q 7 quarters.

Q 8 quarters.

QO Other.

Please specify the typical graduation times for your BSN program. If none exactly fit
your program, please select the one that most closely fits:

O Fall and Spring semesters.

Q Fall, Spring, and Summer semesters.

Q Spring semester only (or annually).

O Three quarters (excluding summer).

O Four quarters (including summer).

Next

Depending on how the above question is answered, the headings on the following
questions will change. Approximately one and a half years of data will be surveyed. The
following are possibilities for headings on the battery of questions to follow:

Spring 2011 Semester Graduates
Fall 2010 Semester Graduates
Summer 2010 Semester Graduates
Spring 2010 Semester Graduates
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Spring 2011 Quarter Graduates
Winter 2011 Quarter Graduates
Fall 2010 Quarter Graduates
Summer 2010 Quarter Graduates
Spring 2010 Quarter Graduates
Winter 2010 Quarter Graduates

After a response is made to the question regarding the graduating times, the following
note will appear:

Now, we would like to go back through the graduation periods for about 18 months, in
reverse chronological order. You will be asked the same questions for each period.
These are the questions that were mentioned in the email you received.

Next

The following battery of questions will appear repeatedly for each of the school’s
appropriate graduation periods:

How many BSN students graduated in this period?

What was your NCLEX-RN® pass rate percentage for this graduation period?
(Just report the percent as a number. For instance, 92 would mean that 92% passed.)

In your BSN program leading up to the above graduation period, did your program
administer a commercially available computerized standardized exit exam? If so, please
specify the exam used:

O NOT USED (commercially available computerized standardized exit exam not
used).

Q E? (HESI).

O Kaplan.

O ATIL.

O NLN.

O Mosby.

O OTHER commercially available computerized standardized exit exam not
listed.

Next

If they answered “E* (HESI)” to the above question, the following questions will be
asked. Otherwise, they proceed to the next graduation period.
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For this study, a graduation requirement indicates something that prohibits a student
from sitting for the NCLEX-RN® exam. Specifically, we will be referring to a minimum E?
(HESI exit exam) benchmark score as a requirement. Students may be taking the E?
(HESI exit exam) in a computer lab or as part of a course. Also, some nursing programs
may allow students to graduate with their BSN but still deny their ability to sit for the
NCLEX-RN® exam. This would still be considered a graduation requirement for
purposes of this study. The interest is in being able to sit for the NCLEX-RN® and not
actual graduation.

For this graduation period, was a minimum E? (HESI exit exam) benchmark scores used
as a graduation requirement (allowed to sit for NCLEX-RN®)?

O Yes.

O No.

If “Yes” for the above, what was the minimum benchmark E? (HESI exit exam) score
needed?

If “Yes” for the above (benchmark required), how many times were students allowed to
take the E? (HESI) in their attempts to reach the benchmark score?

O Benchmark not required (as indicated above).

O Only one attempt allowed.

O Twice.

O Three times.

O Four times.

O More than four times, if needed.

If “Yes” for the above (benchmark required), how many students in this graduation
period FAILED to achieve the benchmark, thereby failing to graduate and sit for the
NCLEX-RN® with their cohort?

(as with everything, kept completely confidential)

Next

This is the end of the graduation period questions. The following questions are asked at
the conclusion of the data collection instrument.

You are now done with the questions regarding each of your graduation periods.
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If it would be okay to contact you with any follow-up or clarifying questions, please
provide the best contact name and phone number in the space below:

Comments. This space is for any comments to the principal investigator you may have
about this data collection instrument or the study in general.

Your participation is GREATLY appreciated. Thank you. Debra Sullivan and Mary
Bondmass, principal investigator.

Done
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APPENDIX 2

COMMISION ON COLLEGIATE NURSING EDUCATION ACCREDITIED
UNITED STATES BACHELOR OF SCIENCE IN NURSING PROGRAMS

PER

AMERICAN ASSOCIATION OF COLLEGES OF NURSING, 2011

Nursing Prgram Name

Adams State College
Adelphi University
Allen College

Alvernia University
Alverno College

American International
College
American Sentinel University

American University of Beirut

Anderson University
Appalachian State University

Arizona State University

Armstrong Atlantic State
University
Ashland University

Auburn University

Auburn University
Montgomery
Augsburg College

Augustana College
Aurora University

Avila University

Azusa Pacific University
Baker University

Ball State University

Baptist Memorial College of
Health Sciences
Barry University

Baylor University

Bellarmine University

Bellin College

Director/Dean/Chair

Amanda D. Jojola, DNP, FNP-C
Patrick R. Coonan, EdD, RN, CNAA

Kendra B. Williams-Perez, EdD, RN,
CNE
Mary Ellen Symanski, PhD, RN

Patricia Schroeder, MSN, RN, MBA,
FAAN
Karen S. Rousseau, MS, RN

Catherine Garner, DrPH, RN, FAAN

Huda Abu-Saad Huijer, PhD, RN,
FEANS
Karen S. Williams, DNP

Wanda C. Stutts, PhD, RN, CNE

Bernadette Melnyk, PhD, CPNP,
NPP, FAAN

Helen M. Taggart, DSN, RN, APRN-
BC

Faye J. Grund, MSN

Gregg Newschwander, PhD, RN
Gregg Newschwander, PhD, RN

Cheryl Leuning, PhD, RN

Margot Nelson, PhD, RN, CNL-BC
Carmella M. Moran, PhD, RN
Susan H. Fetsch, PhD, RN

Aja Tulleners-Lesh, PhD, RN
Kathleen L. Harr, DNSc, RN

Linda L. Siktberg, PhD, RN

Anne M. Plumb, DNSc, RN

Claudette Spalding, PhD

Judy Wright Lott, DSN, BC-NNP,
FAAN
Susan H. Davis, EdD, RN

Connie J. Boerst, EdD, RN-BC
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Email

ajojola@adams.edu
coonan@adelphi.edu
williakb@ihs.org

MaryEllen.Symanski@alvernia.ed
u
patricia.schroeder@alverno.edu

karen.rousseau@aic.edu

catherine.garner@americansenti
nel.edu
hh35@aub.edu.lb

kswilliams@anderson.edu
stuttswc@appstate.edu

bernadette.melnyk@asu.edu
helen.taggart@armstrong.edu

fgrund@ashland.edu
gen0002@auburn.edu
gnewschw@aum.edu

leuning@augsburg.edu
margot.nelson@augie.edu
cmoran@aurora.edu
susan.fetsch@avila.edu
alesh@apu.edu
kathleen.harr@bakeru.edu
Isiktber@bsu.edu
anne.plumb@bchs.edu

cspalding@mail.barry.edu
judy_lott@baylor.edu

sdavis@bellarmine.edu

connie.boerst@bellincollege.edu



Belmont University

Belmont University/Trevecca
Nazarene University
Bemidji State University

Benedictine University
Berea College
Bethel College

Bethel University
Binghamton University
Biola University

Blessing-Rieman College of
Nursing
Bloomfield College

Bloomsburg University of
Pennsylvania
Bluefield State College

Boston College
Brenau University
Brigham Young University

Cabarrus College of Health
Sciences
California Baptist University

California State University,
Bakersfield

California State University,
Channel Islands

California State University,
Chico

California State University,
Dominguez Hills

California State University,
Fresno

California State University,
Fullerton

California State University,
Long Beach

California State University, Los

Angeles

California State University,
Northridge

California State University,
Sacramento

California State University, San

Bernardino

California State University, San

Marcos
California State University,

Chris Algren, EdD, RN
Chris Algren, EdD, RN

Jeanine E. Gangeness, PhD, RN
Ethel C. Ragland, EdD, RN
Carol Kirby, MSN, RN

Phyllis Miller, MSN, RN, SANE-A,
CFN, FHCE
Mary Bess Griffith, MSN

Joyce Ferrario, PhD, RN

Susan Elliott, PhD, RNC, FNP,
WHNP
Pamela S. Brown, PhD, RN

Neddie Valentin Serra, EdD, RN
M. Christine Alichnie, PhD, RN

Betty Rader, EdD

Susan Gennaro, DSN, FAAN, FACCE

Keeta P. Wilborn, PhD, RN

Beth A. Vaughan Cole, PhD, APRN,
FAAN
Molly Patton, MSN, RN

Constance L. Milton, PhD, RN
Deborah Boschini, MSN, PHN, RN

Karen Jensen, PhD, RN

Carol Huston, DPA,, FAAN

Rose A. Welch, EdD, RN

Michael F. Russler, EdD, RN, CFNP
Cindy Greenberg, DNSc, RN, CPNP
Loucine M. Huckabay, RN, PNP,
PhD, FAAN

Cynthia Hughes, EdD

Marianne Hattar-Pollara, DNSc,
RN, FAAN

Ann Stoltz, PhD

P. Jean Nix, PhD

Denise Boren, PhD, RN

Margaret L. Hodge, EdD, RN
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chris.algren@belmont.edu
chris.algren@belmont.edu

jgangeness@bemidjistate.edu
eragland@ben.edu
carol_kirby@berea.edu
pmiller@bethelks.edu

griffithmb@bethelu.edu
jferrari@binghamton.edu
susan.elliott@biola.edu

pbrown@brcn.edu

neddie_serra@bloomfield.edu
calichni@bloomu.edu

brader@bluefieldstate.edu
susan.gennaro@bc.edu
kwilborn@brenau.edu
beth_cole@byu.edu

molly.patton@cabarruscollege.e

du
cmilton@calbaptist.edu

dboschini@csub.edu
karen.jensen@csuci.edu
chuston@csuchico.edu
rwelch@csudh.edu
michaelr@csufresno.edu
cgreenberg@fullerton.edu
huckabay@csulb.edu
chughes2 @calstatela.edu
marianne.hattar@csun.edu
stoltza@csus.edu
pjnix@csusb.edu
dboren@csusm.edu

phodge@csustan.edu



Stanislaus

California University of
Pennsylvania
Calvin College

Capital University
Cardinal Stritch University
Carlow University

Carroll College-Montana

Carroll University
Carson-Newman College

Catholic University of America,
The
Cedarville University

Central Connecticut State
University
Central Methodist University

Chamberlain College of
Nursing
Chatham University

Clarke University

Clayton State University
Clemson University
Cleveland State University
Coe College

Colby-Sawyer College
College at Brockport, The

College of Mount Saint
Vincent
College of Mount St. Joseph

College of New Jersey, The

College of New Rochelle
College of Saint Benedict

College of Saint
Benedict/Saint John's
University

College of St. Scholastica, The

College of the Ozarks
Colorado Christian University
Columbia University
Columbus State University
Concordia College New York
Concordia College-Moorhead
Concordia University Irvine

Cheryl Hettman, PhD, RN

Mary Molewyk Doornbos, PhD, RN

Ann R. Peden, DSN, RN, CNS
Ruth M. Waite, PhD, RN
Clare M. Hopkins, PhD

Jennifer Elison, EdD, RN, PMHCNS-

BC
Angie Brindowski, MSN, RN

Patricia A. Kraft, EdAD, RN, FNP-BC

Patricia C. McMullen, PhD, JD,
CRNP
Janet Conway, PhD, RN

Linda D. Wagner, EdD, RN

Megan W. Hess, MSN, RN
Stephanie Stewart, PhD, RN

Elizabeth A. Gazza, PhD, RN, LCCE,
FACCE
Roberta Lavin, PhD, APRN-BC

Lisa Wright Eichelberger, DSN, RN
Rosanne H. Pruitt, PhD, RN, FNP
Vida Lock, PhD, RN-BC

Brenda Shostrom, PhD, RN

Susan A. Reeves, MS, RN

Kathleen Peterson-Sweeney, PhD,
RN, PNP-BC
Carol Vicino, EdD, RN

Susan A. Johnson, PhD, RN

Susan N. Bakewell-Sachs, PhD, RN,

APRN, BC
Mary Alicie Donius, EdD

Carie Braun, PhD, RN
Carie Braun, PhD, RN

Marty T. Witrak, PhD, RN, FAAN
Janice S. Williams, DNP, RN
Barbara J. White, EdD, RN, CNS
Bobbie Berkowitz, PhD

June Goyne, EdD, RN

Susan Apold, PhD, RN, ANP-BC
Polly K. Kloster, PhD, RN

Mary Hobus, PhD, RN
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hettman@calu.edu

door@calvin.edu
apeden@capital.edu
rmwaite@stritch.edu
hopkinscm@carlow.edu

jelison@carroll.edu

abrindow@carrollu.edu
pkraft@cn.edu

mcmullep@cua.edu

conwayj@cedarville.edu

wagnerlid@ccsu.edu

mhess@centralmethodist.edu
sstewart@chamberlain.edu

egazza@chatham.edu

roberta.lavin@clarke.edu
lisaeichelberger@clayton.edu
prosan@clemson.edu
v.lock@csuohio.edu
bshostro@coe.edu
sreeves@colby-sawyer.edu
kpeterso@brockport.edu

carol.vicino@mountsaintvincent.
edu
susan_johnson@mail.msj.edu

sbakewel@tcnj.edu

mdonius@cnr.edu
cbaun@csbsju.edu
cbaun@csbsju.edu

mwitrak@css.edu
jwilliams@cofo.edu
bwhite@ccu.edu
bb2509@columbia.edu
goyne_june@colstate.edu
susan.apold@concordia-ny.edu
kloster@cord.edu
mary.hobus@cui.edu



Concordia University
Wisconsin
Coppin State University

Cox College
Creighton University
Crown College
Curry College

Delaware State University
Delta State University

DePaul University

Dominican College of Blauvelt

Dominican University of
California
Dordt College

Drexel University
Duke University

Duquesne University

D'Youville College
East Carolina University

East Tennessee State
University
East Texas Baptist University

Eastern lllinois University
Eastern Kentucky University
Eastern Mennonite University
Eastern Michigan University
Eastern University

Edgewood College

Edinboro University of
Pennsylvania
Elmhurst College

Elms College

Emmanuel College

Emory University

Fairfield University

Fairleigh Dickinson University
Fairmont State University
Fayetteville State University
Felician College

Finlandia University

Theresa L. Kaul, PhD, CNP, ANP,
FNP
Marcella A. Copes, PhD, RN

Tricia Wagner, MSN
Eleanor V. Howell, PhD, RN
Teresa Newby, MSN, RN

Linda M. Caldwell, DNSc, RN, ANP-
BC
Yvonne N. Stringfield, EdD, RN

Lizabeth L. Carlson, DNS, RNC
Kay Thurn, PsyD, RN
Nancy DiDona, EdD, RNC-MN

Anita J. Hunter, PhD, APRN-CPNP,
FAAN

Pamela L. Hulstein, MS, RNC,
CNM, ARNP

Gloria F. Donnelly, PhD, RN, FAAN

Catherine L. Gilliss, DNSc, RN,
FAAN

Eileen Zungolo, EdD, RN, FAAN,
CNE

Judith H. Lewis, EdD, RN

Sylvia T. Brown, EdD, RN, CNE

Wendy M. Nehring, PhD, RN,
FAAN, FAAIDD
Leslie Borcherding, PhD

Renee J. Kidd-Marshall, EdD, RN
Judy Short, DSN, RN

Arlene G. Wiens, PhD, RN
Betty J. Beard, PhD, RN

Mary Anne Peters, PhD, RN, CNE
Margaret C. Noreuil, PhD, RN
Patricia L. Nosel, MN, RN

Jan S. Strom, PhD, MPH, RN
Kathleen B. Scoble, EdD, RN

Mary Diane Arathuzik, PhD, RN,
ACNS-BC

Linda A. McCauley, PhD, RN, FAAN
Jeanne M. Novotny, PhD, RN,
FAAN

Minerva S. Guttman, EdD, RN, NP

M. Sharon Boni, DNSc, RN
Afua Arhin, PhD, RN

Muriel M. Shore, EdD, RN, NEA-BC,
DPNAP
Frederika de Yampert, PhD, RN
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teri.kaul@cuw.edu

mcopes@coppin.edu
twagner@coxcollege.edu
howell@creighton.edu
newbyt@crown.edu
Icaldwel@curry.edu

ystringfield@desu.edu
Icarlson@deltastate.edu
kthurn@depaul.edu
nancy.didona@dc.edu
anita.hunter@dominican.edu

hulstein@dordt.edu

gd27@drexel.edu
catherine.gilliss@duke.edu

zungolo@dug.edu

lewisj@dyc.edu
brownsy@ecu.edu

nehringw@etsu.edu

Iborcherding@etbu.edu
rkiddmarshall@eiu.edu
judy.short@eku.edu
wiensag@emu.edu
bbeard@emich.edu
mpeters@eastern.edu
mnoreuil@edgewood.edu

nosel@edinboro.edu

janstrom@elmhurst.edu
scoblek@elms.edu

arathuzi@emmanuel.edu

linda.mccauley@emory.edu

jnovotny@fairfield.edu

guttman@fdu.edu
sboni@fairmontstate.edu
aarhin@uncfsu.edu
shorem@felician.edu

fredi.deyampert@finlandia.edu



Fitchburg State University
Florida Atlantic University
Florida Gulf Coast University

Florida International
University
Florida Southern College

Florida State University

Fort Hays State University
Framingham State University
Fresno Pacific University
Gannon University

George Fox University

George Mason University

George Washington
University, The
Georgetown University

Georgia Southern University

Georgia State University

Globe University/Minnesota
School of Business

Goldfarb School of Nursing at
Barnes-Jewish College
Gonzaga University

Goshen College

Graceland University

Grand Canyon University
Grand Valley State University
Grand View University
Gustavus Adolphus College

Hampton University

Hartwick College
Henderson State University
Hiram College

Holy Family University
Holy Names University
Hope College

Howard University
Humboldt State University

Hunter College of the City
University of New York
Husson University

Idaho State University

Linda McKay, MS, RN
Anne Boykin, PhD, RN
Marianne W. Rodgers, EdD, RN
Sharon Pontious, PhD, RN, CNE

John Welton, PhD, RN

Lisa Ann Plowfield, PhD, RN

Liane Connelly, PhD, RN, CNAA-BC
Susan L. Conrad, PhD, RN
Mariamma K. Mathai, EdD, RN

Kathleen Patterson, PhD,
PMHCNF,BC
Carla Hagen, PhD

Robin E. Remsburg, PhD, RN,
GCNS, BC, FAAN
Ellen M. Dawson, PhD, ANP

Jeanne A. Matthews, PhD, RN

Donna R. Hodnicki, PhD, APRN,BC,
FNP, FAAN, LNC
Barbara C. Woodring, EdD, RN

Faye Uppman, MS, RN

Michael L. Evans, PhD, RN, NEA-
BC, FAAN
Mary Sue Gorski, PhD, RN, ARNP

Vicky S. Kirkton, MA, RN
Claudia D. Horton, PhD, RN
Anne McNamara, PhD, RN
Cynthia McCurren, PhD

Debra Franzen, PhD, RN

Barb Zust, PhD

Arlene J. Montgomery, PhD, RN

Jeanne Marie E. Havener, PhD, RN
Barbara Landrum, PhD, RN, CNE
Davina J. Gosnell, PhD, RN, FAAN
Christine M. Rosner, PhD, RN

Fay L. Bower, RN, DNSc, FAAN
Susan L. Dunn, PhD, RN

Mary H. Hill, DSN, RN

Martha Libster, PhD

Kristine Gebbie, DrPH, RN

Barbara S. Higgins, PhD, WHNP
Carol Ashton, PhD, RN
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Imckay@fsc.edu
boykina@fau.edu
mrodgers@fgcu.edu
pontious@fiu.edu

jwelton@flsouthern.edu
Iplowfield@nursing.fsu.edu
Iconnell@fhsu.edu
sconrad@framingham.edu
mariamma.mathai@fresno.edu
patterso018@gannon.edu

chagen@georgefox.edu

rremsbur@gmu.edu
hspemd@gwumc.edu

mattheje@georgetown.edu
dhodnick@GeorgiaSouthern.edu

bwoodring@gsu.edu

fuppman@msbcollege.edu
mle8876@bjc.org

gorski@gu.gonzaga.edu
vickysk@goshen.edu
horton@graceland.edu
amcnamara@gcu.edu
mccurrec@gvsu.edu
dfranzen@grandview.edu
bzust@gustavus.edu

arlene.montgomery@hamptonu.
edu
havenerj@hartwick.edu

landrub@hsu.edu
gosnelldj@hiram.edu
crosner@holyfamily.edu
bower@hnu.edu
dunns@hope.edu
marhill@howard.edu
martha.libster@humboldt.edu
kgebbie@hunter.cuny.edu

higginsb@husson.edu

ashtcaro@isu.edu
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Illinois State University
Illinois Wesleyan University

Immaculata University
Indiana University Kokomo
Indiana University Northwest

Indiana University of
Pennsylvania

Indiana University South Bend

Indiana University Southeast

Indiana University-Purdue
University Indianapolis
Indiana Wesleyan University

Jacksonville State University

Jacksonville University

James Madison University

Jefferson College of Health
Sciences
Johns Hopkins University

Kaplan University

Kennesaw State University

Kent State University
Kentucky Christian University
King College

La Salle University

Lakeview College of Nursing

Le Moyne College
Lees-McRae College

Lehman College-The City
University of New York
Lenoir-Rhyne University

Lewis University
Lewis-Clark State College
Liberty University
Linfield College

Loma Linda University

Long Island University,
Brooklyn Campus

Long Island University, C. W.
Post Campus

Louisiana College

Louisiana State University
Health Sciences Center

Janet Wessel Krejci, PhD, RN

Victoria N. Folse, PhD, APN,
PMHCNS-BC, LCP
Margaret D. Lacey, PhD, RN

Linda Wallace, EdD, RN
Linda Rooda, PhD, RN
Elizabeth A. Palmer, PhD, RN

Mary Jo Regan-Kubinski, PhD, RN
Mariam A. McKay, EdD, ARNP, CS
Marion E. Broome, PhD, RN, FAAN

Barbara A. lhrke, PhD, RN
Sarah V. Latham, RN, DSN

Judith M. Erickson, PhD, RN, CNS,
BC
Merle Mast, PhD, RN, ANP

Ava G. Porter, DNP, RN, CNE

Martha N. Hill, PhD, RN, FAAN
Sheila Burke, MSN, MBA, RN

Mary de Chesnay, DSN, RN, CS,
FAAN
Laura Cox Dzurec, PhD, RN, CS

Abigail Beck, MSN, RN
Johanne A. Quinn, PhD, RN, HNC

Zane Robinson Wolf, PhD, RN,
FAAN

Sara Rich Wheeler, DNS, RNCS,
LCPC

Susan B. Bastable, EdD, RN

Martha P. Hartley, MSN, RN, CNE

Catherine Alicia Georges, EdD, RN,
FAAN
Kerry C. Thompson, PhD, RN

Peggy Rice, EdD, APRN, BC

Lori Stinson, PhD, RN, CTN-A
Deanna C. Britt, PhD, RN
Bonnie L. Saucier, PhD, RN
Marilyn M. Herrmann, PhD, RN
Dawn Kilts, MA, RN, CEN, C-ANP

Mary Infantino, PhD

Kimberly J. Sharp, PhD, RN, OHND
Demetrius J. Porche, DNS, APRN

122

jkrejci@ilstu.edu
vfolse@iwu.edu

mlacey@immaculata.edu
lwallace@iuk.edu
Irooda@iun.edu
Ipalmer@iup.edu

mreganku@iusb.edu
mmckay@ius.edu
mbroome@iupui.edu

barbara.ihrke@indwes.edu
slatham@jsu.edu

jericks2@ju.edu

mastme@jmu.edu
agporter@jchs.edu

mnhill@son.jhmi.edu
sburke@kaplan.edu

mdechesn@kennesaw.edu

|dzurec@kent.edu
abeck@kcu.edu
jaquinn@king.edu
wolf@lasalle.edu

wheelerl@lakeviewcol.edu

bastabsb@lemoyne.edu
hartley@Imc.edu

catherine.georges@lehman.cuny.
edu
thompsonk@Ir.edu

ricepe@lewisu.edu
Istinson@Icsc.edu
dbritt@liberty.edu
bsaucie@linfield.edu
mherrmann@Ilu.edu
Dawn Kilts@liu.edu

minfan2379@aol.com

sharp@lacollege.edu
dporch@Isuhsc.edu



Lourdes College

Loyola University Chicago
Luther College
Lynchburg College
MacMurray College
Madonna University

Malone University
Marian University

Marian University of Fond du
Lac
Marquette University

Martin Methodist College
Marymount University

Maryville University of St.
Louis

Massachusetts College of
Pharmacy and Health Sciences
McKendree University

Medcenter One College of
Nursing

Medical College of Georgia
Medical University of South
Carolina

Mercer University

Mercy College

Mercy College of Health
Sciences

Mercy College of Northwest
Ohio

Mesa State College

Messiah College

Methodist College of Nursing
Metropolitan State University
MGH Institute of Health

Professions
Miami University

Michigan State University

MidAmerica Nazarene
University

Middle Tennessee State
University

Midwestern State University

Milligan College

Judy A. Didion, PhD, RN

Vicki A. Keough, PhD, RN-BC, ACNP
Sheryl Juve, EdD, RN

Angela Taylor, PhD

JoEllen Brannan, PhD, RN

Teresa Cervantez L. Thompson,
PhD, RN
Loretta Reinhart, PhD, RN

Anita Hupy Siccardi, EdD, APRN,
BC
Julie A. Luetschwager, PhD, RN

Margaret Faut Callahan, PhD,
CRNA, FAAN
Kenneth R. Burns, PhD, RN

Theresa Perfetta Cappello, PhD,
RN
Elizabeth A. Buck, PhD, RN

Carol Ann Eliadi, EdD, JD, RNC

Richelle A. Rennegarbe, PhD, RN
Karen Latham, PhD, RN

Lucy N. Marion, PhD, RN, FAAN
Gail W. Stuart, PhD, RN, FAAN

Linda A. Streit, DSN, RN
Ellen Russell Beatty, EdD, RN
Shirley Beaver, PhD, RN, CNAA

Maria E. Nowicki, PhD, RN

Kristine Reuss, PhD

Carolyn L. Kreamer, PhD, RN
Linda Pendergast, PhD, RN
Marilyn Loen, PhD, RN, CNP
Laurie Lauzon M. Clabo, PhD, RN

Paulette Worcester, DNS, RN,

CFNP
Mary H. Mundt, PhD, RN

Susan Larson, PhD, RN
Lynn C. Parsons, DSN, RN, CNA-BC
Susan Sportsman, PhD, RN

Melinda Collins, PhD, RN
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jdidion@lourdes.edu
vkeough@Iuc.edu
juveshOl@luther.edu
taylor.a@lynchburg.edu
joellen.brannan@mac.edu
tthompson@madonna.edu

loretta.reinhart@malone.edu
asiccardi@marian.edu

jaluetschwager25@marianuniver
sity.edu
margaret.callahan@marquette.e
du

kburns@martinmethodist.edu

tess.cappello@marymount.edu
ebuck@maryville.edu
carol.eliadi@mcphs.edu

rarennegarbe@mckendree.edu

klatham@mohs.org

lumarion@mcg.edu
stuartg@musc.edu

streit_la@mercer.edu
ebeatty@mercy.edu

sbeaver@mercydesmoines.org

maria.nowicki@mercycollege.ed
u
kreuss@mesastate.edu

kreamer@messiah.edu
Ipendergast@mcon.edu
marilyn.loen@metrostate.edu
llauzonclabo@mghihp.edu

worcesp@muohio.edu

mary.mundt@hc.msu.edu
slarson@mnu.edu

Iparsons@mtsu.edu

susan.sportsman@mwsu.edu
mcollins@milligan.edu



Millikin University

Milwaukee School of
Engineering

Minnesota Intercollegiate
Nursing Consortium
Minnesota State University
Mankato

Minnesota State University
Moorhead

Misericordia University

Mississippi College

Mississippi University for
Women
Missouri State University

Missouri Western State
University
Molloy College

Monmouth University
Montana State University
Moravian College
Morehead State University
Morningside College

Mount Carmel College of
Nursing
Mount Marty College

Mount Mercy University
Mount Saint Mary College
Mount St. Mary's College

Mount Vernon Nazarene
University
Murray State University

National University
Nazareth College
Nebraska Methodist College

Nevada State College

New Mexico Highlands
University

New Mexico State University

New York University

Newman University

Niagara University
Nicholls State University

North Dakota State University

North Park University

Deborah L. Slayton, EdD, RN, CNE
Debra L. Jenks, PhD, RN

Rita S. Glazebrook, PhD, RNC, NP-
BC
Marcia E. Stevens, DNSc

Barbara J. Matthees, PhD, RN, CNE

Jean Dyer, PhD
Mary Jean Padgett, PhD, RN
Sheila V. Adams, EdD, RN

Kathryn L. Hope, PhD, RN

Kathleen O'Connor-Andrews, PhD,
RN
Jeannine D. Muldoon, PhD, RN

Janet Mahoney, PhD, RN, APN-C
Helen I. Melland, PhD, RN

Kerry Cheever, PhD, RN

Erla G. Mowbray, PhD, RN, CNE
Mary Kovarna, EdD

Ann E. Schiele, PhD, RN

Jacqueline Kelley, DNP, MPH, RN
Mary P. Tarbox, EdD, RN

Debra A. Hrelic, PhD, RN
Rosanne J. Curtis, EdD, RN
Teresa Wood, PhD, RN

Michael Perlow, DNS, RN

Mary D. Kracun, PhD, RN
Katherine S. Detherage, PhD, RN
Marilyn Valerio, PhD, RN

Shirlee J. Snyder, EdD, RN
Susan D. Williams, PhD, RN

Pamela Schultz, PhD, RN
Terry T. Fulmer, PhD, RN, FAAN

Bernadette Fetterolf, PhD, RN,
CNS
Frances S. Crosby, EdD

Velma Westbrook, DNS, RN

Loretta Jean Heuer, PhD, RN,
FAAN
Linda R. Duncan, DNP, RN, CCRN
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dslayton@millikin.edu
jenks@msoe.edu

glazebro@stolaf.edu
marcia.stevens@mnsu.edu
matthees@mnstate.edu

jdyer@misericordia.edu
padgett@mc.edu
sadams@nsgslp.muw.edu

kathrynhope@missouristate.edu

koconnor5@missouriwestern.ed
u
jmuldoon@molloy.edu

jmahoney@monmouth.edu
helen.melland@montana.edu
kerry.cheever@moravian.edu
e.mowbray@moreheadstate.edu
kovarna@morningside.edu
aschiele@mchs.com

jacqueline.kelley@mtmc.edu
mtarbox@mtmercy.edu
hrelic@msmc.edu
rcurtis@msmc.la.edu

teresa.wood@mvnu.edu

michael.perlow@murraystate.ed
u
mkracun@nu.edu

kdetherl@naz.edu

marilyn.valerio@methodistcolleg
e.edu
shirlee.snyder@nsc.nevada.edu

sdwilliams@nmhu.edu

pschultz@nmsu.edu
terry.fulmer@nyu.edu
kahlerb@newmanu.edu

fcrosby@niagara.edu
sue.westbrook@nicholls.edu

loretta.heuer@ndsu.edu

Iduncan@northpark.edu



Northeastern University
Northern Arizona University

Northern lllinois University
Northern Michigan University

Northwest Florida State
College

Northwest Nazarene
University

Northwest University

Northwestern College

Northwestern State University
of Louisiana
Notre Dame College

Nova Southeastern University

Oakland University

Ohio Northern University
Ohio State University, The
Ohio University

Oklahoma Baptist University
Oklahoma Christian University
Oklahoma Wesleyan
University

Old Dominion University
Olivet Nazarene University
Olympic College

Oral Roberts University
Oregon Health & Science
University

Otterbein College

Pace University

Pacific Lutheran University
Palm Beach Atlantic University
Patty Hanks Shelton School of
Nursing

Pennsylvania State University,

The
Pittsburg State University

Plattsburgh State University of
New York

Point Loma Nazarene
University

Prairie View A & M University

Carole Kenner, DNS, RNC-NIC,
FAAN

Debera J. Thomas, DNS, RN, ANP,
FNP

Brigid Lusk, PhD, RN

Kerri D. Schuiling, PhD
Beth Norton, DNP

Patricia D. Kissell, PhD, RN
Carl Christensen, PhD, RN

Ruth D. Daumer, EdD, ARNP, BC,
FCN

Norann Y. Planchock, PhD, APRN,
FNP-BC

Diane S. Jedlicka, PhD, RN, CNS

Dianne K. Whitehead, EdD, RN,
ANEF
Darlene Schott-Baer, PhD, RN

Marjorie G. Walker, EdD, RN
Elizabeth Lenz, PhD, RN, FAAN

Mary E. Bowen, DNS, RN, CRNP,
CNAA, ID
Lana Jo Bolhouse, PhD, RN

Linda M. Fly, MPN, MSN, CNE
Rebecca H. Le, MS, RN

Karen Karlowicz, EdD, RN, CURN
Susan Draine, EdDc

Gerianne Babbo, MN, RN

Kenda Jezek, PhD, RN

Michael R. Bleich, PhD, RN, FAAN

Barbara H. Schaffner, PhD, CNP
Geraldine Colombraro, PhD
Terry W. Miller, PhD

Joanne Masella, PhD, RN

Nina Ouimette, EdAD, RN-BC
Paula Milone-Nuzzo, PhD, RN,
FAAN, FHHC

Mary Carol Pomatto, EdD, ARNP-
CNS

JoAnn Gleeson-Kreig, PhD
Barbara A. Taylor, PhD, RN

Betty N. Adams, PhD
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c.kenner@neu.edu
debera.thomas@nau.edu

blusk@niu.edu
kschuili@nmu.edu
nortonb@nwfsc.edu

pdkissell@nnu.edu

carl.christensen@northwestu.ed
u
rdaumer@nwciowa.edu

planchockn@nsula.edu

djedlicka@ndc.edu
dwhitehe@nsu.nova.edu

schittba@oakland.edu
m-walker.5@onu.edu
lenz.23@osu.edu

bowenm2@ohio.edu

lana.bolhouse@okbu.edu
linda.fly@oc.edu
ble@okwu.edu

kkarlowi@odu.edu
sdraine@olivet.edu
gbabbo@olympic.edu
kjezek@oru.edu
bleichm@ohsu.edu

bschaffner@otterbein.edu
gcolombraro@pace.edu
millertw@plu.edu
joanne_masella@pba.edu

nouimette@phssn.edu
pxm36@psu.edu
mpomatto@pittstate.edu
gleesojm@plattsburgh.edu
bataylor@pointloma.edu

bnadams@pvamu.edu



Purdue University

Queens University of
Charlotte
Radford University

Regis University

Remington College of Nursing
Research College of Nursing

Resurrection University
Rhode Island College

Richard Stockton College of
New Jersey, The
Robert Morris University

Roberts Wesleyan College

Rutgers, The State University
of New Jersey-Camden
Rutgers, The State University
of New Jersey-Newark
Sacred Heart University

Sage Colleges, The

Saginaw Valley State
University
Saint Anselm College

Saint Anthony College of
Nursing
Saint Francis University

Saint John's University
Saint Joseph College

Saint Joseph's College of
Maine
Saint Louis University

Saint Luke's College of Health
Sciences
Saint Olaf College

Saint Peter's College

Saint Xavier University

Salem State Universtiy
Salisbury University

Samford University

Samuel Merritt University
San Diego State University
San Francisco State University
San Jose State University
Seattle Pacific University

Seattle University

Jane M. Kirkpatrick, PhD, RNC
William Cody, PhD

Kimberly F. Carter, PhD, RN
Carol J. Weber, PhD, RN
Karin A. Polifko, PhD, RN, NEA-BC

Nancy O. DeBasio, PhD, RN

Sandie Soldwisch, PhD, APNP-BC
Jane Williams, PhD, RN

Cheryle Fisher Eisele, EdD, RN,
NP,C
Lynda J. Davidson, PhD, RN

Susanne Mohnkern, PhD, RN

Joanne P. Robinson, PhD, GCNS,
BC
William Holzemer, PhD, RN, FAAN

Anne M. Barker, EdD, RN
Glenda Kelman, PhD
Sally Ann Decker, PhD

Sharon A. George, PhD, RN, ARNP
Terese Ann Burch, PhD, RN

Lisa Devineni, PhD, CRNP, NP-C
Carie Braun, PhD, RN
Joyce Fontana, PhD

Margaret Hourigan, EdD, RN,
CNAA, BC
Teri A. Murray, PhD, RN

Jeanne Wissmann, PhD, RN, CNE

Rita Glazebrook, Ph.D, RNC, NP-
BC
Ann B. Tritak, EdD, RN

Gloria Jacobson, PhD, RN

Mary E. Farrell, PhD, RN, CCRN
Lisa A. Seldomridge, PhD, RN
Nena F. Sanders, DSN, RN
Audrey Berman, PhD, RN, AOCN
Catherine Marie Todero, PhD, RN
Lynette Landry, PhD, RN

Jayne Cohen, DNSc

Lucille Kindely Kelley, PhD, RN
Azita Emami, PhD, RNT, RN
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jmkirk@purdue.edu
codyw@queens.edu

kcarter@radford.edu
cweber@regis.edu

Karin.Polifko@remingtonadmin.e
du
nancy.debasio@researchcollege.
edu

Sandie.Soldwisch@resu.edu

jwilliams@ric.edu
ceisele@stockton.edu

Davidson@rmu.edu
mohnkerns@roberts.edu
jprobins@camden.rutgers.edu

holzemer@rutgers.edu

barkera@sacredheart.edu
kelmag@sage.edu

decker@svsu.edu

sgeorge@anselm.edu

terese.a.burch@osfhealthcare.or

8
Idevineni@francis.edu

cbaun@csbsju.edu
jfontana@sjc.edu
mhouriga@sjcme.edu

tmurray4d@slu.edu
jwissmann@saint-lukes.org

glazebro@stolaf.edu

abtritak@spc.edu
jacobson@sxu.edu
mary.farrell@salemstate.edu
laseldomridge @salisbury.edu
nfsander@samford.edu
aberman@samuelmerritt.edu
ctodero@mail.sdsu.edu
llandry@sfsu.edu
jcohen@son.sjsu.edu
lkelley@spu.edu

emamia@seattleu.edu



Seton Hall University
Shenandoah University
Siena Heights University

Silver Lake College of the Holy
Family

Simmons College

South Carolina State
University

South Dakota State University

South University

Southeast Missouri State
University

Southeastern Louisiana
University

Southern Connecticut State
University

Southern Illinois University
Edwardsville

Southern Nazarene University
Southern University and A &
M College

Southern Utah University
Southwestern Adventist
University

Southwestern College

Spalding University

Spring Arbor University
Spring Hill College

St. Ambrose University
St. Cloud State University
St. Francis College

St. John Fisher College

St. Petersburg College

State University of New York
at New Paltz

State University of New York
Downstate Medical Center
State University of New York
Empire State College

State Univ of New York Inst of
Technology at Utica-Rome
State University of New York
Upstate Medical University
Stevenson University

Stillman College
Stony Brook University

Phyllis Shanley Hansell, EdD, RN
Kathryn M. Ganske, PhD, RN
Sue Idczak, PhD, RN, CNE
Theresa Brauer, MSN, RN

Judy A. Beal, DNSc, RN
Gwenneth Simmonds, PhD, RN

Roberta K. Olson, PhD, RN
Dan Coble, PhD, RN
Marcia Blix Hobbs, DSN, RN

Barbara Moffett, PhD, RN
Lisa Rebeschi, MSN, RN
Marcia Maurer, PhD, RN

Mary K. Sigler, EdD, ARNP
Janet S. Rami, PhD, RN

Donna J. Lister, MS, APRN-BC, FNP
Ronald Mitchell, PhD, RN

Martha R. Butler, PhD, RN

Carolyn K. Lewis, PhD, RN,
CNAA,BC
Cynthia E. Meredith, MSN, RN

Margaret D. Cole, DSN, RN
Dolores Hilden, PhD, RN
Brenda K. Lenz, PhD, RN
Susan Saladino, PhD, RN

Dianne Cooney Miner, PhD, RN,
CNS
Jean M. Wortock, PhD, ARNP

Linda Scheetz, EdD, RN, FAEN
Daisy Cruz-Richman, PhD
Rosann J. Carpenter, EdD, RN
Louise Dean-Kelly, DNS, FNP-BC
Elvira Szigeti, PhD, RN

Denise M. Seigart, PhD, RN
Linda S. Forté, DSN, RN, FNP
Lee Ann Xippolitos, PhD
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hanselph@shu.edu
kganske@su.edu
sidczak@sienaheights.edu
tbrauer@cms.sl.edu

judy.beal@simmons.edu
gsimmond@scsu.edu

roberta.olson@sdstate.edu
dcoble@southuniversity.edu
mhobbs@semo.edu

bmoffett@selu.edu
rebeschill@southernct.edu
mamaure@siue.edu

ksigler@snu.edu

janet_rami@subr.edu

lister@suu.edu

rmitchell@swau.edu

martha.butler@sckans.edu
clewis@spalding.edu

cindy.meredith@arbor.edu
mcole@shc.edu
nursing@sau.edu
bklenz@stcloudstate.edu
ssaladino@stfranciscollege.edu
dcooney-miner@sjfc.edu

wortock.jean@spcollege.edu

scheetzl@newpaltz.edu
daisy.cruz-
richman@downstate.edu
rosann.carpenter@esc.edu
fldk@sunyit.edu

szigetie@upstate.edu

dseigart@stevenson.edu
Iforte@stillman.edu
lee.xippolitos@stonybrook.edu



Tabor College
Tarleton University
Temple University

Tennessee Technological
University

Tennessee Wesleyan College
Texas A & M Health Science
Center

Texas A & M University-
Corpus Christi

Texas A & M University-
Texarkana

Texas Christian University
Texas Tech University Health
Sciences Center

Texas Woman's University

Thomas Edison State College
Thomas Jefferson University
Touro University-Nevada
Towson University

Trevecca Nazarene University
Trinity Christian College

Trinity College of Nursing and
Health Sciences
Trinity Washington University

Truman State University

Union College

Union University
Universidad del Turabo
University at Buffalo, State

University of New York
University of Akron, The

University of Alabama at
Birmingham

University of Alabama in
Huntsville, The

University of Alabama, The

University of Arizona, The
University of Arkansas

University of Arkansas for
Medical Sciences
University of California, Irvine

University of California, Los
Angeles

Brenda Helmer, MSN, RN
Elaine Evans, PhD, RN
Frances Ward, PhD, RN, CRNP
Sherry K. Gaines, PhD, RN

Ruth Layman Elliott, EdD, RN
Sharon A. Wilkerson, PhD, RN

Mary Jane Hamilton, PhD, RNC
Josephine A. Kahler, EdD, RN, CS

Paulette G. Burns, PhD, RN

Yondell Masten, PhD, RN, C,
WHNP, CNS

Patricia Holden-Huchton, DSN, RN,
CNE

Susan M. O'Brien, EdD, RN

Mary G. Schaal, EdD, RN
Laura Fillmore, DNP, RN
Sheila P. Green, PhD, RN
Chris Algren, EdD, RN

Laurel Quinn, ND

Tracy L. Poelvoorde, MS, RN

Nancie Bruce, PhD, RN

Stephanie Powelson, EdD, MPH,
RN
Charlotte Schober, MSN, RN

Timothy L. Smith, PhD, CRNA, APN
Rebecca Alberti, ND, MSN, FNP, BC
Jean K. Brown, PhD, RN, FAAN

N. Margaret Wineman, PhD, RN,
CNS
Doreen C. Harper, PhD, RN, FAAN

C. Fay Raines, PhD, RN

Sara E. Barger, DPA, RN, FAAN
Joan L. Shaver, PhD, RN, FAAN
Nan Smith-Blair, PhD, RN

Claudia P. Barone, EdD, RN, LNC,
CPC

Ellen F. Olshansky, DNSc, RN,
FAAN

Courtney H. Lyder, ND, GNP, FAAN
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brendah@tabor.edu
eevans@tarleton.edu
fward@temple.edu
sgaines@tntech.edu

relliott@covhlth.com
wilkerson@tamhsc.edu

mary.hamilton@tamucc.edu
jo.kahler@tamut.edu

p.burns@tcu.edu
yondell.masten@ttuhsc.edu

pholdenhuchton@twu.edu

sobrien@tesc.edu
mary.schaal@jefferson.edu
laura.fillmore@tun.turo.edu
sgreen@towson.edu
chris.algren@belmont.edu
laurel.quinn@trnty.edu

poelvoordet@trinitygc.com

brucen@trinitydc.edu

spowelso@truman.edu

chschobe@ucollege.edu
tsmith@uu.edu
realberti@suagm.edu
jebrown@buffalo.edu

wineman@uakron.edu
dcharper@uab.edu
rainesc@uah.edu

sbarger@bama.ua.edu
jshaver@nursing.arizona.edu
nsblair@uark.edu
baroneclaudiap@uams.edu

e.olshansky@uci.edu

clyder@sonnet.ucla.edu



University of Central Arkansas
University of Central Florida
University of Central Missouri
University of Cincinnati

University of Colorado at
Colorado Springs
University of Colorado Denver

University of Connecticut
University of Delaware
University of Detroit Mercy
University of Dubuque
University of Florida
University of Hartford
University of Hawaii at Manoa

University of Houston -
Victoria
University of lllinois at Chicago

University of Indianapolis

University of lowa, The
University of Kansas
University of Kentucky

University of Louisiana at
Lafayette, The

University of Louisiana at
Monroe, The

University of Louisville

University of Maine

University of Maine at Fort
Kent
University of Mary

University of Mary Hardin-
Baylor
University of Maryland

University of Massachusetts
Ambherst

University of Massachusetts
Boston

University of Massachusetts
Lowell

University of Memphis

University of Miami

University of Michigan - Ann
Arbor
University of Michigan - Flint

University of Minnesota

Barbara G. Williams, PhD, RN

Jean D'Meza Leuner, PhD, RN, CNE
Julie A. Clawson, PhD, RN

Andrea R. Lindell, PhD, RN

Nancy Smith, PhD, APN, BC,
FAANP
Patricia Moritz, PhD, RN, FAAN

Anne Bavier, PhD

Kathleen A. Schell, PhD, RN
Christine M. Pacini, PhD, RN

Peggy L. Kerr, PhD, RN

Kathleen Ann Long, PhD, RN, FAAN
Susan Diehl, EdD, APRN

Mary G. Boland, DrPH, RN, FAAN
Kathryn Tart, PhD, RN

Terri Weaver, PhD

Anne C. Thomas, PhD, RN, ANP-BC,
GNP
Rita Frantz, PhD, RN, FAAN

Karen L. Miller, PhD, RN, FAAN
Jane Marie Kirschling, DNS, RN
Gail P. Poirrier, DNS, RN

Florencetta H. Gibson, PhD, APRN

Marcia J. Hern, EdD, RN, CNS
Nancy Fishwick, PhD, RN, FNP
Erin C. Soucy, MSN, RN

Glenda Reemts, MSN, RN, BC,
PhDc
Sharon Souter, PhD, RN, CNE

Janet D. Allan, PhD, RN, FAAN
Jean E. Swinney, PhD, RN

Greer Glazer, PhD, RN, CNP, FAAN

Karen Devereaux Melillo, PhD,
APRN, BC, FAANP
Lin Zhan, PhD, RN, FAAN

Nilda P. Peragallo, DrPH, RN, FAAN
Kathleen Potempa, PhD, RN, FAAN

Margaret M. Andrews, PhD, RN,

CTN, FAAN
Connie White Delaney, PhD, RN,
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bgwilliams@uca.edu
jleuner@mail.ucf.edu
clawson@ucmo.edu
lindelar@ucmail.uc.edu

nsmith2@uccs.edu

pat.moritz@ucdenver.edu
anne.bavier@uconn.edu
kaschell@udel.edu
pacinicm@udmercy.edu
pkerr@dbg.edu
longka@ufl.edu
diehl@hartford.edu
mgboland@hawaii.edu
tartk@uhv.edu

teweaver@uic.edu
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APPENDIX 3
EMAIL FOR DIRECTOR, CHAIR, OR DEAN OF BACHELOR OF SCIENCE IN
NURSING PROGRAMS
Dear Director, Chair, or Dean,

My name is Debra Sullivan, and I am a doctoral candidate at the University of Nevada, Las
Vegas. I need your assistance as a participant in my dissertation research, that is, I need your
assistance to collect data regarding your use of computerized exit exams used or not used in your
Baccalaureate nursing program.

You were selected to participate because your nursing program was listed as accredited by
the Commission on Collegiate Nursing Education. In general, the questions will be about your
school’s demographics, BSN program curriculum, NCLEX-RN® pass rates, and use of the
computerized standardized exit exams. Although I will include the information you provide in the
study about how or if you use computerized standardized exit exams, the study will ultimately
focus on the E* (HESI) exit exam and the use of a minimal benchmark as a graduation
requirement.

If you are willing to participate, you will be asked to complete a short electronic data
collection instrument that will take about 10 minutes. The anonymity of all information you
provide will be maintained. Any information provided that can identify your nursing program will
not be publicly reported in any manner.

There are two attachments to this email that will assist in completing the data collection
instrument, one for programs on the semester system and another for programs on the quarter
system. You are advised to print the appropriate form and gather the required data before starting
the actual data collection instrument. It is estimated that it will take 20 minutes to gather this
information.

Please click on the link below to complete the data collection instrument

http://www.surveymonkey.com/s/PassRates

or, cut and paste this URL into your browser window.

TITLE OF STUDY: The Utilization and Effectiveness of the HESI E* Exit Exam as a Graduation
Requirement toward Increasing NCLEX-RN™ Pass Rates in Baccalaureate Nursing Programs

INVESTIGATOR(S): Debra Sullivan and Mary Bondmass

CONTACT PHONE NUMBER: 702-895-3418

If there are any questions, please feel free to reply to this email or call the above telephone
number.

Thank you for your support.
Sincerely,
Debra Sullivan, PhD(c), MSN, RN, CNE
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APPENDIX 4

FORM ATTACHED TO EMAIL FOR SEMESTER BASED BSN PROGRAMS

Information Needed to Answer the Questionnaire for Programs on Semester System

Name of nursing program:

Location of nursing program (state):

Estimated cost per credit hour (excluding fees) at your school:

How long is your program after admission into program (eg., five semesters):

Public or privately funded school:

Minimum GPA required for admission:

Commercially Emm.m mﬂm_m."w_g If "Yes," If "Yes," how mﬁ__.*_ Q.M.MM _::wﬂm:,_mﬂ_w d
Number of | NCLEX-RN® available benchmark what was many times FAILED to mo%_mc.o
Graduation students pass rate computerized score used as minimum E® | were students benchmark (and were
time graduated | percentage for standardized raduation (HESI) allowed to not allowed to sit for
at this time period exit exam used grad score take E? . .
(or none) requirement needed? (HESI)? NCLEX-RN with their
(see note)? ’ ) cohort?
Spring 2011 YES or NO
Fall 2010 YES or NO
Summer 2010 YES or NO
Spring 2010 YES or NO

If you do not have graduation for a listed graduation time, do not fill in that information.

Note: For this study, a graduation requirement indicates something that prohibits a student from sitting for the NCLEX-RN" exam.

Specifically, we will be referring to a minimum E* (HESI exit exam) benchmark score as a requirement. Students may be taking the
E* (HESI exit exam) in a computer lab or as part of a course. Also, some schools may allow students to graduate with their BSN but
still deny their ability to sit for the NCLEX-RN" exam. This would still be considered a graduation requirement for purposes of this
study. The interest is in being able to sit for the NCLEX-RN" and not actual graduation.




APPENDIX 5

FORM ATTACHED TO EMAIL FOR QUARTER BASED BSN PROGRAMS

Information Needed to Answer the Questionnaire for Programs on Quarter System

Name of nursing program:

Location of nursing program (state):

Estimated cost per credit hour (excluding fees) at your school:

How long is your program after admission into program (eg., six quarters):

Public or privately funded school:

Minimum GPA required for admission:

Commercially ém”w Mﬂmm_w_ m If "Yes," If "Yes," how m_H Q_H”M. mzzwﬁmﬁwmw q

Number of | NCLEX-RN® available benchmark what was many times FAILED to achieve

Graduation students pass rate computerized score used as minimum E | were students benchmark (and were

time graduated | percentage for standardized raduation (HESI) allowed to not allowed to sit for

at this time period exit exam used grac t score take E’ NCLEX-RN with thei

(or none) requiremen needed? (HESI)? “RIN with their

(see note)? cohort?

Spring 2011 YES or NO
Winter 2011 YES or NO
Fall 2010 YES or NO
Summer 2010 YES or NO
Spring 2010 YES or NO
Winter 2010 YES or NO

If you do not have graduation for a listed graduation time, do not fill in that information.

Note: For this study, a graduation requirement indicates something that prohibits a student from sitting for the NCLEX-RN" exam.

mmmnmmnm:w, we will be referring to a minimum E? (HESI exit exam) benchmark score as a requirement. Students may be taking the
E (HESI exit exam) in a computer lab or as part of a course. Also, some schools may allow students to graduate with their BSN but
still deny their ability to sit for the NCLEX-RN® exam. This would still be considered a graduation requirement for purposes of this
study. The interest is in being able to sit for the NCLEX-RN"™ and not actual graduation.
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APPENDIX 6

IRB Approval

UNLV

[UNIVERSITY OF NEVADA LAS VEGAS)|

Biomedical IRB
Notice of Excluded Activity

DATE: July 22, 2011

TO: Dr. Mary Bondmass, Physiological Nursing
FROM: Office of Research Integrity — Human Subjects
RE: Notification of review by /Cindy Lee-Tataseo/

Cindy Lee-Tataseo, BS, CIP, CIM
Protocol Title: The Utilization and Effectiveness of the HESI E2 Exit
Exam as a Graduation Requirement Toward Increasing NCLEX-NR
Pass Rates in Baccalaureate Nursing Programs.
Protocol# 1106-3863M

This memorandum is notification that the project referenced above has been reviewed as
indicated in Federal regulatory statutes 45CFR46.

The protocol has been reviewed and deemed excluded from IRB review. It is not in need
of further review or approval by the IRB.

Any changes to the excluded activity may cause this project to require a different level of
IRB review. Should any changes need to be made, please submit a Modification Form.

If you have questions or require any assistance, please contact the Office of Research
Integrity — Human Subjects at IRB@unlv.edu or call 895-2794.

Office of Research Integrity — Human Subjects
4505 Maryland Parkway * Box 451047 » Las Vegas, Nevada 89154-1047
(702) 895-2794 « FAX: (702) 895-0805
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