JMIR RESEARCH PROTOCOLS Stevenset d

Protocol

Evaluation of Incremental Validity of Casper in Predicting Program
and National Licensure Performance of Undergraduate Nursing
Students: Protocol for a Mixed Methods Study

Kathleen Stevens, RN, PhD; Donna Moralgjo, RN, PhD; Renee Crossman, RN, PhD
Faculty of Nursing, Memorial University, St John's, NL, Canada

Corresponding Author:
Kathleen Stevens, RN, PhD
Faculty of Nursing

Memorial University

300 Prince Phillip Drive

St John's, NL, A1B 3V6

Canada

Phone: 1 7098647100

Email: kathleen.stevens@mun.ca

Abstract

Background: Academic success has been the primary criterion for admission to many nursing programs. However, academic
success as an admission criterion may have limited predictive value for successin noncognitive skills. Adding situational judgment
tests, such as Casper, to admissions procedures may be one strategy to strengthen decisions and address the limited predictive
value of academic admission criteria. In 2021, admissions processes were modified to include Casper based on concernsidentified
with noncognitive skills.

Objective: Thisstudy aimsto (1) assess the incremental validity of Casper scoresin predicting nursing student performance at
years 1, 2, 3, and 4 and on the National Council Licensing Examination (NCLEX) performance; and (2) examine faculty members
perceptions of student performance and influences related to communication, professionalism, empathy, and problem-solving.

Methods: We will use a multistage evaluation mixed methods design with 5 phases. At the end of each year, students will
complete questionnaires related to empathy and professionalism and have their performance assessed for communication and
problem-solving in psychomotor laboratory sessions. The final phase will assess graduate performance on the NCLEX. Each
phase also includes qualitative data collection (ie, focus groups with faculty members). The goal of the focus groupsisto help
explain the quantitative findings (explanatory phase) aswell asinform data collection (eg, focus group questions) in the subsequent
phase (exploratory sequence). All students enrolled in the first year of the nursing program in 2021 were asked to participate
(n=290). Faculty will be asked to participate in the focus groups at the end of each year of the program. Hierarchical multiple
regression will be conducted for each outcome of interest (eg, communication, professionalism, empathy, and problem-solving)
to determine the extent to which scores on Casper with admission grades, compared to admission grades alone, predict nursing
student performance at years 1-4 of the program and success on the national exam. Thematic analysis of focus group transcripts
will be conducted using interpretive description. The quantitative and qualitative data will be integrated after each phase is
complete and at the end of the studly.

Results: Thisstudy wasfunded in September 2021, and data collection began in March 2022. Year 1 data collection and analysis
are complete. Year 2 data collection is complete, and data analysisis in progress.

Conclusions: At the end of the study, we will provide the results of a comprehensive analysis to determine the extent to which
the addition of scores on Casper compared to admission grades alone predicts nursing student performance at years 1-4 of the
program and on the NCLEX exam.
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Introduction

Overview

Thereis an increased demand for registered nurses (RNs) with
the increasingly complex heath care system and aging
population [1]. The strength of the global nursing workforce
depends on the nursing education sector, and as a result, it is
essential to invest in nursing education. Since the COVID-19
pandemic, there has been a 30% increase in applications to
nursing programs [2]. Nursing education has limited resources
to meet thisdemand [1], and thereisincreasing competition for
seats [3]. The International Council of Nurses is concerned
about thisincreased need for RNs and maintaining ahigh-quality
workforce [2]. In their 2021 Strategic Workforce Plan for
Nursing and Midwifery, the World Health Organization (WHO)
stated that enough nurses need to be educated to have the
“knowledge, competencies, and attitudes’ to meet the population
and health system’s needs[4]. Optimizing admission procedures
and admitting applicants that are the best fit for the profession
is a way to invest in nursing education, develop the nursing
workforce, and support the WHO global strategic direction.
This paper describes aresearch protocol for amultiphase mixed

methods study. The purpose of the study is to assess the
effectiveness of a situational judgement test, Casper, as part of
the admission decisions in the Bachelor of Sciencein Nursing
(BScN  Collaborative) program in predicting student
performance during the program and on the National Council
Licensure Examination (NCLEX).

Background

Admission criteriathat accurately predict student successrelated
to the performance of cognitive and noncognitive skills can help
admit applicants with the prerequisites to develop nursing
competencies. This can aso help reduce the loss of invested
resources from failure or attrition [3]. Cognitive skills refer to
academic achievement and “involve the ability to understand
complex ideas, to adapt effectively to the environment, to learn
from experience, to engage in various forms of reasoning, to
overcome obstacles by taking thought” [5]. Noncognitive skills
comprise “personal traits, attitudes, and motivations” [6]. It is
important to note that noncognitive skills usually involve mental
processes such as decision-making, interpersonal skills, and
emotional maturity, but they are more difficult to measure than
cognitive skills (Textbox 1) [7].

Textbox 1. Description of key terms. Casper measures collaboration, communication, empathy, equity, ethics, motivation, problem solving, professionalism,

resilience, and self-awareness.

Cognitive skills

«  Academic achievements

« Ability to understand complex ideas, learn from experience, and reason [5]

Noncognitive skills

«  Persond traits, attitudes, and motivation (eg, empathy) [6]

« Involve mental processes (eg, decision-making and interpersonal skills)

Situational judgment tests (SJTs)

« A methodology for assessing decisions in relation to underlying knowledge, skill, traits, and other attributes [8]

Casper

« A web-based SJT (90-110 minutes) that assesses noncognitive skills

«  Test-takers respond to scenarios concerning what they would do and why
«  Trained raters score the test

« Interrater reliability and intraclass correlations range from 0.84 to 0.94 [9]

Applicants who have appropriate decision-making skills that
reflect capabilities related to noncognitive skills may be more
suitable for the nursing profession. Noncognitive skills related
to areas such as communication, empathy, problem-solving,
and professionalism are essential to assume the roles of an RN
(eg, advocate, coordinator of care, and educator) and deliver
competent care to often complex patients and families across
the life span in different settings (eg, acute care and the
community).

https://www.researchprotocol s.org/2023/1/e48672

Thereisstrong evidencethat cognitive ability predicts program
success, but there is limited evidence related to noncognitive
skills. The authors of a 2020 systematic review of 16 cohort
studies explored preadmission criteria that predicted student
successin undergraduate nursing programsin the United States.
These authors reported that it was well established that cognitive
predictors such as admission grade point average (GPA)
predicted program success. Although not used as admission
criteria, age, gender, and ethnicity also predicted success. Other
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possible predictors included grades on standardized tests, such
asthe Test of Essential Academic Skills. It isimportant to note
that the definition of success used by most studies varied and
was related to academic success, passing the licensure exam,
attrition, program completion, and GPA in nursing and science
courses. These authors contend that it is difficult to isolate a
singlevariable asthe best predictor of student performance, and
it would be more reliable to use a combination of variables[1].
No research has considered the predictive validity of
noncognitive skills on student performance as well asthe value
of adding these criteria, that is, the incremental validity, to the
nursing admission process. Incremental validity is defined as
“the improvement obtained by adding a particular procedure or
technique to an existing combination of assessment methods.
In other words, incremental validity reflects the value of each
measure or piece of information to the process and outcome of
assessment” [10].

One possible approach for nursing admissions is using
situational judgment tests (SJTs) to measure noncognitive skills,
combining these resultswith cognitive criteria. SITs are defined
as“amethodology for ng how anindividual’sunderlying
knowledge, skills, traits, and other attributes are expressed when
making decisions about job-related scenarios’ [8]. The use of
SJTs has been identified as a valid approach for selecting
medical school applicants concerning the performance of
nonacademic skills. The authors of a systematic review of 30
studies (10 observational, 17 cohort with follow-up from 1-9
years, and 3 observational with longer follow-up) conducted a
meta-analysis of 26 of these studies that reported validity
correlations related to SJT and student performance. A pooled
correlation was obtained of 0.32 (95% CI 0.26-0.39; P<.001)
[11]. A total of 15 of the 17 studiesthat assessed theincremental
validity of adding SJT found modest values of 5%-10% of

additional variance accounted for (ie, the R? of regression
models with and without SJTs differed by 5-10 percentage
points). This suggests that there is value to adding SJTs, but
SJTs alone cannot account for the outcomes assessed. The
authors point out that this is a modest relationship but was
considered in the context of medical school admissions, where
many applicants are strong. Therefore, detecting dlight
differencesis difficult [11].

The authors of a 2020 scoping review reported that no research
was identified between 2006 and 2019 concerning using SJT
for nursing school admissions [12]. A literature search did not
identify any research published after 2019. Research is needed
to explore the predictive nature of SJTs to inform nursing
admissions decisions. Nursing admission committees need
evidence of the incremental validity of admission criteria that
can predict student success both academically and in
noncognitive skills[13].

The BScN (Collaborative) program at Memorial University of
Newfoundland (MUN) is a competitive program composed of
2 admission options. the 4-year option and the accelerated
option. Over 600 applicants per year apply for 291 seats at 3
sites. Historically, admission decisions were primarily based
on academic performance, but starting in 2021, the admissions
process was modified to include Casper, a SJT that assesses
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noncognitive skills. The Casper score, the applicants academic
average, and references were used in the admissions decisions.

Cagsper is a web-based test developed by Acuity Insights that
takes 90-110 minutes to complete. Test-takers are asked to
respond to various scenarios that are designed to measure
noncognitive skills concerning what they would do and why.
The goa of these scenarios is to ascertain “behaviora
tendencies’ of individuals who are applying to programs that
are person-centered. Thetest isdivided into 2 sections: avideo
response section and a written response section. Trained raters
score the test, and within 2-3 weeks of completion, the Casper
score, converted to az score, is sent to the program the applicant
applied to. Casper assessesfor the following noncognitive skills:
collaboration, communication, empathy, equity, ethics,
motivation, problem-solving, professionalism, resilience, and
self-awareness. As noted above, these noncognitive skills are
essential for nursing practice. Theinterrater reliability of Casper
isstrong, with intraclass correlations ranging from 0.84 to 0.94
across 55,988 applicants (Textbox 1) [9].

The goal of using Casper in our nursing program was to guide
the admission of applicants with the best potential for success
in the program and the profession. The need to include the
assessment of noncognitive skills during the admissions process
was further reinforced by findings of the 2016-2018 Employer
Survey Report (prepared by BScN Collaborative Program),
which raised concerns about recent graduates performance in
theclinical areawith professionalism, empathy, communication,
and problem-solving. These concerns were also highlighted in
discussion with the College of Registered Nurses of
Newfoundland and Labrador, the admissions committee, and
faculty members.

This study proposes a mixed methods research (MMR) study
to address and add to the knowledge related to predictors of
success in a nursing program concerning noncognitive skills
and program success. In particular, the predictive nature of
Casper will be examined concerning optimizing admission
decisions and admitting applicants with the greatest potential
of completing the program, meeting the competencies of the
nursing profession, and passing the NCLEX.

Purpose

The purpose of this multiphase MMR study is to assess the
effectiveness of Casper as part of the admission decisions in
the BScN (Collaborative) program in predicting student
performancein years 1, 2, 3, and 4 of the program, and on the
NCLEX, compared to academic performance alone. Overall
academic success will be evaluated, as well as performancein
psychomotor skills laboratory sessions and clinical settings.
Problem-solving, empathy, and other skills are expectationsin
both types of settings, and all are expected to improve as
students progress through the program.

The overarching MMR research question is, What is the
effectiveness of the addition of Casper to admission decisions
in predicting student success across the curriculum? The
objectives of the quantitative and qualitative analysis and the
integration of both are as follows:
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1 To assess the incremental validity of Casper scores in
predicting student performance with communication and
problem-solving and student behavior related to
professionalism and empathy at years 1, 2, 3, and 4 of the
program, and on NCLEX performance, compared to
academic ranking alone.

2. To examine clinical and laboratory faculty members
perceptions of student performance, challenges, and
influences related to professionalism, empathy,
communication, and problem-solving in psychomotor skills
laboratory sessions and the clinical area.

Methods

Ethical Consider ations

We obtained ethical approval (20222324) from the
Newfoundland and L abrador Health Research Ethics Authority
in February 2022, and this approval was renewed in January
2023.

Stevens et al

Study Design and Setting

This study will use amultistage evaluation MMR study design
with 5 phases and 2 embedded sequences (Figure 1). An
interpretive description was used to guide the qualitative portion
of the study. Both MMR and interpretive description are
underpinned by pragmatism, and as such, both objective and
subjective knowledge are valued and used to answer the research
questions [14,15].

In each study phase, thereis an embedded explanatory sequence
whereby quantitative data collection (longitudinal cohort study)
will be followed by qualitative data collection (focus groups).
The goal of the qualitative interviews is to help explain the
guantitative findings and gain a more robust understanding of
student performance concerning professionalism, empathy,
communication, and problem-solving. The other embedded
sequence is an exploratory sequence, whereby what islearned
in each phase will inform focus group questions in the
subsequent phase.

Figure 1. Mixed methods model that illustrates the exploratory and explanatory sequences and points of integration.

eYear 1 students (2021-2022)

«Cohort study and focus groups with faculty members
(explanatory sequence)

eYear 2 students (2022-2023)
«Cohort study and focus groups with faculty members
(explanatory sequence)

sYear 3 students (2023-2024), year 4 students (2024-

2025), graduates (2025)
«Cohort study and focus groups with faculty members

Exploratory
Sequences Phase 1 s|ntegration
Phase 2  cintegration
Phases .
sIntegration
3-5

Integration of findings from all phases

to determine the incremental validity of
Casper in predicting student performance
with communication and problem-solving
and student behavior related to
professionalism and empathy at years 1, 2,
3, and 4 of the program and on the
National Council Licensure Examination
(NCLEX) performance

Student Recruitment

In March 2022, all first-year students in the 4-year option and
accelerated option at all 3 siteswereinvited to participate. These
students were admitted in 2021 and were the first cohort to
complete Casper as part of the admission process. Studentswho
chose to participate will be followed through their program to

https://www.researchprotocol s.org/2023/1/e48672
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the completion of the NCLEX exam. A faculty member at each
site not associated with the study acted as an intermediary and
introduced the study using a script. If students were interested,
an investigator came to the class to further explain the study,
and aninformation letter was provided to students. At that time,
informed consent was obtained from students wanting to enroll,
and thefirst set of questionnaireswas completed. Studentswho
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chose not to enroll at that time were told that if they decided
they would like to enroll, they could contact the research
assistant within 1 week. It was explained to students in the
consent form that participation (or not) would not affect any
courses that they take in the nursing program; there were no
known risks to participating in the study; all identifying
information would be kept confidential; study data would be
anonymized and safely stored using a secured drive; and only
the research team would have access to the data.

A demographic profile was compl eted for each student (eg, age,
gender, Canadian province or country of origin, and previous
education). The student’s Casper score and admission GPA for
those who had completed university courses, or the high school
average, were obtained through the Nursing Admissions Office.
To access these data, a conditional agreement was reached
between the university and the researchers.

Faculty Recruitment

Focus groups with clinical and laboratory faculty will be
conducted at the end of each year of the program at a mutually
convenient location and time. Recruitment is done by email
using purposive convenience sampling. Emails will be sent to
clinical and laboratory faculty that taught this group of students
inthe previousyear. During the focus groups, we explorefaculty
perceptions of student performance, challenges, and influencing
factors related to noncognitive skills in the laboratory and
clinical settings. Written informed consent is obtained from
participants in the focus groups. It is explained in the consent
formthat all information that identifies participantswill be kept
confidential, and only the research team has access to the data.
As wdll, it is explained that there may be potentia risks,
including being uncomfortable sharing experiences in the
context with othersin the focus group. Every effort is made by
the researchers to ensure participant comfort as well as safety
during the focus group (eg, the researchers will ask the

Figure 2. Timeline for data collection (2022-2026).

2021 2022
|8 & 8

Tasks

Obtain consent from students entering year 1 of the program
Conduct year 1 quantitative data collection (psychometric tools) ‘

Conduct year 1 focus groups with facull

Conduct year 2 quantitative data collection (psychometric tools)

Conduct year 2 focus groups with facult

Conduct year 3 quantitative data collection {psychometric tools)

Conduct year 3 focus groups with facult

Conduct year 4 quantitative data collection (psychometric tools)

Conduct year 4 focus groups with facult
Analyze National Council Licensure Examination (NCLEX) data

Outcomes and M easures

The following outcomes, identified as concerns related to
graduate performance and entry-level competencies of RNs,
will measure nursing student performance: communication,
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participants to respect the privacy of fellow participants and
treat all information shared with the group as confidential).

Sample Size

To assess incremental validity, the R? of regression models,
with and without SJTs, are compared to see if the addition of
the SJT explains more of the variance found. The sample size
of this study was calculated using the findings of a previous

study [16] that assessed incremental validity using R? analysis.
In it, researchers examined the incremental validity of adding
SJTs to the use of aclinical problem-solving tool (CPST) for
predicting performance in workplace simulation exercises as
part of the selection process for postgraduate medical training.
The researchers found that a regression model with CPST but

not SJT explained 35% of variance (R°=.35) whereas a model

with both CPST and SJT explained 57% of the variance (R?=.57)
seen in the simulation scores. Their sample size of 135 was
sufficient to detect this difference. Our target sample size is,
therefore, 135, assuming we will see similar differencesfor the
addition of SJT to admission grades (instead of CPST) on
different outcomes. Few of the other studies reported in the
systematic review by Webster et al [11] assessed outcomes
similar to ours, few related to admission to medical schools,
and most were conducted on very large (pooled) cohorts of
medical students (N>1000) making it difficult to identify the
minimum sample size required. No data are available related
to nursing students. Assuming an attrition rate of 10%, which
isnormally seenin our program, 150 studentswill be recruited.

Quantitative Data Collection

This study has 5 phases, with quantitative data collection
occurring in appropriate psychomotor skills courses during each
academic year and at the end of each phase (ie, end of each year
and after NCLEX completion). Figure 2 depicts the timeline
for data collection.

2023 2024 2025 2026

ai
az
Q3
a4
at
a2
Q3
a4
at
az
a3
a4
at
Qz
a3
a4

problem-solving, empathy, professionalism, GPA and grades,
and NCLEX success.

Communication isbeing evaluated during psychomotor testing
inanursing skillslaboratory session using atool developed for
the study. One specific course was chosen for each year of the
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program. In these courses, students learn and practice
foundational skills (eg, health assessment, basic care, and safe
medication administration) and complex psychomotor skills
(eg, complex dressings, care of chest tubes, and care of central
lines). Nursing skillslaboratory session testing is scenario-based
and requires students to demonstrate effective communication
skills (eg, verbal skills and documentation). Laboratory faculty
who evaluate students during the psychomotor testing, use
consistent rubricsfor that course, and complete these tool s based
on the student’s performance related to communication. The
communication tool assesses whether students introduce
themselves, use appropriate language, and compl ete appropriate
documentation. There are additional criteria to assess if the
testing involves areal person (eg, the student used appropriate
listening skills). The possible range of scoresfor this assessment
tool is0-14, with higher scoresindicating strong communication
skills. Face validity was established by having faculty who have
extensive experience conducting psychomotor assessmentswith
nursing students review the tool to ensure the content was
appropriate and relevant. The interrater reliability score was
100%. Laboratory faculty received training on how to complete
the tool (Multimedia Appendix 1).

Problem-solving isbeing evaluated during psychomotor testing
in anursing skillslaboratory session using atool developed for
the study. One specific course has been chosen for each year of
the program. Nursing skills laboratory session testing is
scenario-based and requires students to demonstrate effective
problem-solving skills. Laboratory faculty who eval uate students
during the psychomotor testing, using consistent rubricsfor that
course, will complete this tool based on the student’s
performance related to problem-solving. The problem-solving
tool evaluates whether the student recognizes the problem,
attempts to address the problem, and takes appropriate action
to address the problem. The possible range of scores for this
assessment tool is 0-6, with a higher score indicating strong
problem-solving skills. Face validity was established by having
faculty who have extensive experience conducting psychomotor
assessments with nursing students review the tool to ensure the
content was appropriate and relevant. The interrater reliability
score was 94%. L aboratory faculty received training on how to
complete the tool (Multimedia Appendix 2).

Empathy will be measured with the Jefferson Scale of Empathy
(reliable and valid). This 20-item self-report scale takes
approximately 10 minutes to complete and measures 3
constructs: “perspective taking,” “compassionate care,” and
“standing in a patient’s shoes.” Each item is answered using a
7-item Likert scale (1=strongly agree and 7=strongly disagree).
The scores can range from 20 to 140, with higher scores
indicating stronger empathy [17].

Professionalism will be measured with an adapted Nurses
Professional Values Scale-Three (NPV S-3; reliable and valid).
This measurement is a 28-item self-report scale. The
demographics questions were removed as the questions were
either not appropriate for our context or the information would
be obtained from the MUN Registrar’'s Office. Professional
nursing values are evaluated using a 5-item Likert scale: not
important (A), somewhat important (B), important (C), very
important (D), and most important (E). Numeric values were

https://www.researchprotocol s.org/2023/1/e48672
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assigned to each letter and added together to get the total score.
The scores can range from 28 to 140. A higher score indicates
astronger nurse's professional value orientation [18].

For GPA and grades, GPA (yearly and cumulative) and marks
in academic nursing courses will be obtained at the end of the
academic year from the registrar’s office.

For NCLEX success, datawill be obtained from the College of
Registered Nurses of Newfoundland and Labrador (CRNNL)
regarding NCLEX successin terms of pass or fail. If available,
as NCLEX scoring is changing, the overall performance (logit
score) and performance onindividual test categories (logit score)
will be obtained. The CRNNL is the regulatory body and
professional association for all RNsand nurse practitionersand
the custodian for the National Council of State Boards of
Nursing data. An agreement was signed between the researchers,
MUN, and CRNNL to access the data.

Predictor Variables

Datawill be collected on severa predictor variables. Admission
grades and Casper scores are the predictor variables of interest
(ie, the independent variables to be assessed in terms of
predictive and incremental validity). The other variables will
be assessed and controlled for as potential confounders.

« Admission grades: the admission GPA will be obtained for
students who had some postsecondary education before
admission; the admission high school average will be
obtained for students admitted directly from high school.
These datawill be obtained from the registrar’s office.

« Admission Casper score: students complete Casper as part
of their admissions application. Results will be obtained
from the nursing admission office.

«  Demographics: age, gender, province, and program of study
(ie, 4-year option and accel erated option) and program site,
as the BScN (Collaborative) program is offered at 3 sites.
These data will be obtained from the nursing admissions
office.

Quantitative Data Collection Procedures

At the end of each year of the program, the research assistant
or researcherswill meet with the studentsto completethe 2 pen
and paper questionnaires: the Jefferson Scale of Empathy and
the NPVS-3. The research assistant has been trained in data
collection and the use of measurement tools. Students are
monitored to ensure they are not talking to each other. As a
thank-you for participating, students are given aCAD $10 (US
$7.32) coffee card at each phase of data collection. The
completed problem-solving and communication tools will be
obtained directly from the laboratory instructors.

Completed questionnaires and tools at the sites are placed in a
sealed envelope and sent to the MUN Faculty of Nursing
Research Unit by courier. If there is a delay in sending the
completed questionnaires by courier, the questionnaires are
stored in a locked filing cabinet in one of the researcher’'s
offices. Data will be obtained from the Registrar’'s Office,
Nursing Admissions Office, and CRNNL at the appropriate
times, using procedures established with each source.
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Qualitative Data Collection

Qualitative data collection will occur at the end of each
academic year. Figure 2 depictsthetimelinefor data collection.
Both primary investigators (Pls) have expertise in qualitative
research and experiencein focus group facilitation. The Piswill
conduct the focus groups at the MUN Faculty of Nursing and
will provide instruction, guidance, and support for focus group
facilitators at the other 2 sites. Focus group interviews with
clinical and laboratory faculty will be recorded and transcribed

Textbox 2. Phase 1 faculty focus group questions.

Stevens et al

verbatim. Aninterview guide is used (Textbox 2). Interpretive
description will be used to guide data collection, and consistent
with this approach, initial focus group questions were guided
by the research purpose and objectives [17]. Subseguent
interview guides will be developed based on the unfolding data
analysis [19,20]. With interpretive description, the researcher
goes beyond description and asks what it means, what | can do
with these findings, and why it is important [15]. Quirkos
(version 2.5.2; Quirkos), a qualitative software package, will
be used to categorize the data to identify themes.

Faculty focus group questions

1. Tell me about your experiences with students this past year in the clinical setting concerning communication, professionalism, empathy, and

problem-solving.

2. Tell me about your experiences with students this past year in the laboratory setting concerning communication, professionalism, empathy, and

problem-solving.

3. Didyou experience any challenges related to communication, professionalism, empathy, and problem-solving?

4. What do you think influenced their performance in relation to communication, professionalism, empathy, and problem-solving?

Statistical and Analytic Plan

Descriptive statistics (eg, means and proportions), as appropriate
for the data, will be used to describe the characteristics of the
participants, including their GPAs and their scores on the
different outcome measures. Stata (version 17; StataCorp) will
be used to analyze the data. The data will be checked for the
amount of missing data; if they are missing completely at
random, and if warranted, multiple imputation will be used.
Different analyses will be conducted to address each research
objective, as described below.

For objective 1 (phases 1-5), hierarchica multiple linear
regression will be conducted to determine if Casper is a
significant predictor of each outcome (predictive validity) and
if amodel with both Casper and admission grade explainsmore
of the variance for the outcome than a model without Casper
(incremental validity). Each model assessed will contain both
the Casper score and the admi ssion average and include potential
predictors and confounders (eg, GPA for the year, age, gender,
province, program of study, and program site). Modeling will
be conducted separately for studentswho entered directly from
high school (admission grade=high school average) and those
who had some postsecondary education before admission
(admission grade=GPA for the postsecondary courses). The
modeling will be repeated at the end of each year (years 1-4)
for each of the yearly outcomes (ie, dependent variables):
communication, problem-solving, empathy, professionalism,
and GPA. The measures used will be the scores for that year.

For thefirst model that istested, al the predictor variables will
be entered into the model. The predictor variable with the
highest P value (P>.05) will be dropped, and the model without
thisvariablewill betested. The second model will be compared
to the previous model using thelikelihood ratio (LR) test. If the
LR test isnot significant (P>.05), the variableis not apredictor
and needsto be assessed for confounding before being removed
from the model. To assess confounding, the coefficient for the
main exposure of interest is assessed to seeif it changes when

https://www.researchprotocol s.org/2023/1/e48672

the potential confounder istaken out of the model. If it did, that
variablewould be considered a confounding variable and would
be kept in the model. If the coefficient did not change, the
variable is not a confounder and will be removed from the
model. This process will be repeated, comparing it with the
previous model, until all of the variables aretested and the final
model has been established. To determine the incremental

validity, the R? (ie, the percentage of variance explained by the

model) for the final model and the R for that model without
the Casper score will be compared.

A similar analysis will be conducted in 2025 using logistic
regression to determine if Casper is a significant predictor of
NCLEX success (predictive validity) and if amodel with both
Casper and admission grade explains more of the variance for
NCLEX success than a model without Casper (incremental
validity).

For objective 2 (phases 1-5), under the direction of the
methodological approach of interpretive description, the
analytical framework, the three Cs (coding, categorizing, and
concepts) will be used to conduct a thematic anaysis of the
data. The following 6 steps are used in this iterative process:
initial coding, revisiting initial coding, developing categories,
revising theinitial list of categories based on additional review
of the data, reviewing categories and subcategories, and
developing themes (ie, concepts) [21]. The Pls will
independently code the focus group data and reach consensus
on the themes [19]. We will use verification strategies to
incrementally build rigor throughout the qualitative phase of
the project [19,22]. These strategies include methodol ogical
coherence (eg, ensuring the fit between methods of data
collection and analysis with the research design) and
concurrently collecting and analyzing data (eg, ensuring that
future focus group questions are based on the analysis and
findings of previous focus groups) [19,22]. Both Pls and other
focus group facilitators are known to faculty participants.
Another verification strategy, researcher responsiveness, offers
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the opportunity for the Plsto reflexively consider their influence
ontheresearch [19,22]. For example, debriefing after each focus
group to explore how we questioned, probed, and, overall,
facilitated the group to meet the goals of the research. These
verification strategies will enhance the trustworthiness and
credibility of the data[19,22,23].

The integration will occur after each phase is complete and at
the end of the study.

- Explanatory sequences (end of phases 1-5): integration with
this design aimsto use the qualitative resultsto explain the
guantitative data [14]. Each data set will be analyzed
separately (ie, questionnaires completed by students,
problem-solving and communication tools completed by
faculty, and focus groups with faculty), and then the “fit of
the data integration” will be analyzed. This refers to the
coherence of the qualitative and quantitative findings,
completing thisanalysiswill result in amore comprehensive
understanding of the findings. Three possible outcomes
will be assessed. (1) Confirmation occurswhen thefindings
from both data sets confirm the results of the other: the 2
data sources provide similar conclusions, and therefore, the
results have more credibility. (2) Expansion occurs when
thefindingsfrom the 2 data sets diverge and expand insights
related to the findings. And (3) discordance occurs if the
findings of qualitative and quantitative data sets are
inconsistent or disagree [24].

- Exploratory sequences (end of phases 1-3): the goal of
integration in an exploratory sequence isto build from one
database to another [14]. In this study, what is learned in
each phase will inform qualitative data collection for the
focus group in the subsequent phase.

Results

This study was funded in September 2021. In March 2022, a
total of 144 first-year students enrolled in the research, who
will be followed throughout the nursing program to the
completion of the NCLEX exam in 2026. A total of 3 focus
groups with clinical and laboratory faculty were conducted in
May 2022. Data analysis of year 1 data is complete, and data
analysis of year 2 data has begun. STROBE (Strengthening the
Reporting of Observationa Studiesin Epidemiology) guidelines
for cross-sectional research and COREQ (Consolidated Criteria
for Reporting Qualitative Research) guidelines for qualitative
research will be followed when results are presented [25,26].
The knowledge trandl ation includes reports, presentations, and
publications. Year 1 and aportion of year 2 datawere presented
at the International Council of Nurses Congressin July 2023.

Discussion

The results of this study may provide evidence to support the
use of the SJT, Casper, to guide nursing admissionsto optimize
the selection of applicants who have the greatest potential of
completing the nursing program and meeting the competencies
of the nursing profession. Specifically, the results will show if
Casper helps predict the performance of the 4 noncognitive
skillsthat were measured (ie, communication, problem-solving,
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empathy, and professionalism) and success on the NCLEX.
I dentifying and selecting applicants who perform well in these
areas will mean that individuals are selected who are a good fit
for nursing and therefore may be more likely to remain in the
program and belicensed to practiceasan RN. Thiswill, inturn,
potentially improve the quality of the nursing workforce and
patient care.

These findingswill have implicationsfor nursing education and
administration concerning admissions procedures and whether
the use, or continued use, of SJTs is warranted based on the
available evidence. Aswell, the results of this study will hold
implications for nurse researchersto further eval uate the use of
SJTs such as CASPER. Consideration should be given to
conducting a multisite study across several university schools
of nursing and comparing student cohorts on outcomes measured
by Casper (eg, communication and problem-solving) before
and after the implementation of Casper.

There are severa notable strengths. This is the first study to
report on the predictive ability of situational judgment testing
aspart of nursing admission criteria. The recruitment of students
at 3 nursing school s ensured that partici pants were representative
of the target population. Also, using a multiphase MMR
approach and integrating or merging quantitative and qualitative
data allows for a more comprehensive answer to the research
guestions [14]. Concerning this study, using MMR provides a
greater understanding across the years of student performance.
It also increased understanding of the challenges and influences
related to professionalism, empathy, communication, and
problem-solving. Using focus groups as the data collection
method in the qualitative phase allows for the development of
rich, thick descriptions and, thus, ultimately, enhanced
understanding of the concepts explored [27]. Finally, using
regression in the analysis allows for control of confounding
variables, compared to just correlations between Casper and
admission grades with the outcomes.

There may be some possible limitations to this study. The first
istheattrition of participantsthroughout the study. We anticipate
that there will be some attrition from the study with student
failure and withdrawal from the study or program throughout
the 5-year study timeline. The COVID-19 pandemic hasgreatly
influenced this cohort, and this may be found to be a
contributing factor to attrition and student performance. The
second limitation concerns variables that are measured with
self-report (eg, professionalism and empathy). Although the
tools used are valid and reliable, there is a potential for social
desirability biaswith these measures. Additionally, whilefocus
groupsfor data collection are considered a strength, thereisthe
possibility of power imbalances within the group, thus limiting
the breadth and depth of the data[27,28]. Thiswill be mitigated
by facilitators, who will establish guidelines at the beginning
of thefocus group and provide opportunitiesfor all participants
to participatein the discussion, including the expl oration of new
ideas as they emerge. The final limitation concerns potential
differencesin the student experience acrossthe 3 program sites.
Although the same curriculum is offered to students at the 3
program sites, there may be some variability in school culture,
clinical experiences, and curriculum delivery that could impact
the outcomes that are measured. The program site will be

JMIR Res Protoc 2023 | vol. 12 | e48672 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

controlled for in the regression analysis. These potential
limitations will be taken into consideration when interpreting

Stevens et al

be successful in anursing program. SJT's have been widely used
for medical education, but there is limited literature on their

the results. usefulness for nursing programs. This multistage evaluation
mixed methods study will add to the literature about the
predictive ability and incremental validity of the SIT Casper.
The findings of this study will have implications for nursing

education and research.

The addition of a SJT such as Casper may be a strategy that
could support admissions committees as they endeavor to admit
students that have both the cognitive and noncognitive skillsto

Acknowledgments

The authorswould like to acknowledge funding from Acuity Insights (Alo Grant) and the support of our research assistant, Joanne
Smith-Young. We would also like to acknowledge the support from the College of Registered Nurses of Newfoundland and
Labrador, theMemoria University of Newfoundland Faculty of Nursing, the Centrefor Nursing Studies, and the Western Regional
School of Nursing.

Data Availability

The data sets generated and/or analyzed during this study are not publicly available due to participant confidentiality but are
available from the corresponding author on reasonabl e request.

Authors Contributions

KS prepared the first and second drafts. DM provided feedback on the first and second drafts and refined the third draft. RC
provided feedback and read and approved the final version of the protocol. All authors participated in the revisions of the
manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Communication tool.
[DOCX File, 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Problem Solving Tool.
[DOCX File, 23 KB-Multimedia Appendix 2]

References

1. Al-Alawi R, Oliver G, Donaldson JF. Systematic review: predictors of students' successin baccalaureate nursing programs.
Nurse Educ Pract 2020;48:102865 [doi: 10.1016/j.nepr.2020.102865] [Medline: 32927338]

2. Nursing education and the emerging nursing workforce in COVID-19 pandemic. International Council of Nurses. 2021.
URL: https://www.icn.ch/sites/defaul t/files/inline-files/| CN%20Poalicy%20Brief Nursing%20Education.pdf [accessed
2023-03-15]

3. Wambuguh O, Eckfield M, Van Hofwegen L. Examining theimportance of admissionscriteriain predicting nursing program
success. Int J Nurs Educ Scholarsh 2016;13(1):87-96 [doi: 10.1515/ijnes-2015-0088] [Medline: 27744415]

4.  The WHO global strategic directions for nursing and midwifery (2021-2025). World Health Organization. 2021. URL:
https://www.who.int/publications/i/item/9789240033863 [accessed 2023-03-15]

5. Neisser U, Boodoo G, Bouchard TJ, Boykin AW, Brody N, Ceci SJ, et al. Intelligence: knowns and unknowns. Am Psychol
1996;51(2):77-101 [doi: 10.1037/0003-066x.51.2.77]

6.  Zhou K. Non-cognitive skills: definitions, measurement and malleability. Background paper prepared for the Global
Education Monitoring Report to UNESCO. UNESDOC Digital Library. 2016. URL: https://unesdoc.unesco.org/ark:/48223/
pf0000245576 [accessed 2023-04-10]

7. Non-cognitive skills: what they are and why they* re important. Indeed Editorial Team. URL: https://www.indeed.com/
career-advice/resumes-cover-letters/non-cognitive-skills [accessed 2023-04-15]

8. Reed BN, Smith KJ, Robinson JD, Haines ST, Farland MZ. Situational judgment tests: an introduction for clinician educators.
JAm Call Clin Pharm 2021;5(1):67-74 [FREE Full text] [doi: 10.1002/jac5.1571]

9.  Casper. Acuity Insights. URL: https://acuityinsights.app/ [accessed 2023-03-15]

10. Incremental validity. APA Dictionary of Psychology. URL: https://dictionary.apa.org/incremental -validity [accessed
2023-04-28]

https://www.researchprotocols.org/2023/1/e48672 JMIR Res Protoc 2023 | vol. 12 | e48672 | p. 9

(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v12i1e48672_app1.docx&filename=b51849079de771a6f09dc831df72fba6.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48672_app1.docx&filename=b51849079de771a6f09dc831df72fba6.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48672_app2.docx&filename=e80f85b206a70cf45016ca866b108a13.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48672_app2.docx&filename=e80f85b206a70cf45016ca866b108a13.docx
http://dx.doi.org/10.1016/j.nepr.2020.102865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32927338&dopt=Abstract
https://www.icn.ch/sites/default/files/inline-files/ICN%20Policy%20Brief_Nursing%20Education.pdf
http://dx.doi.org/10.1515/ijnes-2015-0088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27744415&dopt=Abstract
https://www.who.int/publications/i/item/9789240033863
http://dx.doi.org/10.1037/0003-066x.51.2.77
https://unesdoc.unesco.org/ark:/48223/pf0000245576
https://unesdoc.unesco.org/ark:/48223/pf0000245576
https://www.indeed.com/career-advice/resumes-cover-letters/non-cognitive-skills
https://www.indeed.com/career-advice/resumes-cover-letters/non-cognitive-skills
https://accpjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/jac5.1571
http://dx.doi.org/10.1002/jac5.1571
https://acuityinsights.app/
https://dictionary.apa.org/incremental-validity
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Stevenset d

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Webster ES, Paton LW, Crampton PES, Tiffin PA. Situational judgement test validity for selection: a systematic review
and meta-analysis. Med Educ 2020;54(10):888-902 [ FREE Full text] [doi: 10.1111/medu.14201] [Medline: 32353895]
Zamanzadeh V, Ghahramanian A, Valizadeh L, Bagheriyeh F, Lynagh M. A scoping review of admission criteria and
selection methods in nursing education. BMC Nurs 2020;19(1):121 [FREE Full text] [doi: 10.1186/s12912-020-00510-1]
[Medline: 33317532]

Liu X, Codd C, Mills C. Incremental effect of academic predictors on nursing admission assessment. Nurse Educ
2018;43(6):292-296 [doi: 10.1097/NNE.0000000000000502] [Medline: 29300234]

Creswell JW, Plano-Clark VL. Designing and Conducting Mixed Methods Research, 3rd Edition. Los Angeles, CA: Sage
Publications, Inc; 2018.

Thorne SE. Interpretive Description: Qualitative Research for Applied Practice. New York, NY: Routledge; 2016.
Ahmed H, Rhydderch M, Matthews P. Can knowledge tests and situational judgement tests predict selection centre
performance? Med Educ 2012;46(8):777-784 [EREE Full text] [doi: 10.1111/].1365-2923.2012.04303.x] [Medline:
22803755]

Ward J, Schaal M, Sullivan J, Bowen ME, Erdmann JB, Hojat M. Reliability and validity of the Jefferson Scale of Empathy
in undergraduate nursing students. J Nurs Meas 2009;17(1):73-88 [doi: 10.1891/1061-3749.17.1.73] [Medline: 19902660]
Weis D, Schank MJ. Development and psychometric evaluation of the Nurses Professional Values Scale-3. JNurs Meas
2017;25(3):400-410 [FREE Full text] [doi: 10.1891/1061-3749.25.3.400] [Medline: 29268825]

Morse JM. Critical analysisof strategiesfor determining rigor in qualitative inquiry. Qual Health Res 2015;25(9):1212-1222
[doi: 10.1177/1049732315588501] [Medline: 26184336]

Thorne S, Kirkham SR, O'Flynn-Magee K. The analytic challenge in interpretive description. Int J Qual Methods
2016;3(1):1-11 [FREE Full text] [doi: 10.1177/160940690400300101]

Lichtman M. Making meaning from your data. In: Qualitative Research in Education: A User's Guide. Thousand Oaks,
CA: Sage Publications; 2013:241-268

Morse M, Barrett M, Mayan M, Olson K, Spiers J. Verification strategies for establishing reliability and validity in
qualitative research. Int J Qual Methods 2016;1(2):13-22 [FREE Full text] [doi: 10.1177/160940690200100202]
Darawsheh W. Reflexivity in research: promoting rigour, reliability and validity in qualitative research. Int J Ther Rehabil
2014;21(12):560-568 [doi: 10.12968/ijtr.2014.21.12.560]

Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods designs-principles and practices. Health
Serv Res 2013;48(6 Pt 2):2134-2156 [FREE Full text] [doi: 10.1111/1475-6773.12117] [Medline: 24279835]

STROBE checklists. STROBE (Strengthening the Reporting of Observational Studiesin Epidemiology). URL: https.//www.
strobe-statement.org/checklists/ [accessed 2023-08-01]

Tong A, Sainsbury P, Craig J. Consolidated Criteriafor Reporting Qualitative Research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care 2007;19(6):349-357 [FREE Full text] [doi: 10.1093/intghc/mzm042]
[Medline: 17872937]

Cyr J. The pitfalls and promise of focus groups as a data collection method. Sociol Methods Res 2015;45(2):231-259 [doi:
10.1177/0049124115570065]

Ayrton R. The micro-dynamics of power and performancein focus groups: an example from discussions on national identity
with the South Sudanese diasporain the UK. Qual Res 2018;19(3):323-339 [FREE Full text] [doi:
10.1177/1468794118757102]

Abbreviations

BScN: Bachelor of Science in Nursing

COREQ: Consolidated Criteriafor Reporting Qualitative Research
CPST: clinical problem-solving tool

CRNNL: College of Registered Nurses of Newfoundland and Labrador
GPA: grade point average

LR: likelihood ratio

MMR: mixed methods research

MUN: Memorial University of Newfoundland

NCLEX: Nationa Council Licensing Examination

NPVS-3: Nurses Professional Values Scale-Three

Pl: primary investigator

RN: registered nurse

SJT: situational judgment test

STROBE: Strengthening the Reporting of Observational Studiesin Epidemiology
WHO: World Health Organization

https://www.researchprotocols.org/2023/1/e48672 JMIR Res Protoc 2023 | vol. 12 | e48672 | p. 10

(page number not for citation purposes)


https://asmepublications.onlinelibrary.wiley.com/doi/10.1111/medu.14201
http://dx.doi.org/10.1111/medu.14201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32353895&dopt=Abstract
https://bmcnurs.biomedcentral.com/articles/10.1186/s12912-020-00510-1
http://dx.doi.org/10.1186/s12912-020-00510-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33317532&dopt=Abstract
http://dx.doi.org/10.1097/NNE.0000000000000502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29300234&dopt=Abstract
https://asmepublications.onlinelibrary.wiley.com/doi/10.1111/j.1365-2923.2012.04303.x
http://dx.doi.org/10.1111/j.1365-2923.2012.04303.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22803755&dopt=Abstract
http://dx.doi.org/10.1891/1061-3749.17.1.73
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19902660&dopt=Abstract
https://connect.springerpub.com/content/sgrjnm/25/3/400
http://dx.doi.org/10.1891/1061-3749.25.3.400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29268825&dopt=Abstract
http://dx.doi.org/10.1177/1049732315588501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26184336&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/160940690400300101
http://dx.doi.org/10.1177/160940690400300101
https://journals.sagepub.com/doi/10.1177/160940690200100202
http://dx.doi.org/10.1177/160940690200100202
http://dx.doi.org/10.12968/ijtr.2014.21.12.560
http://hdl.handle.net/2027.42/101791
http://dx.doi.org/10.1111/1475-6773.12117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24279835&dopt=Abstract
https://www.strobe-statement.org/checklists/
https://www.strobe-statement.org/checklists/
https://academic.oup.com/intqhc/article/19/6/349/1791966?login=false
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://dx.doi.org/10.1177/0049124115570065
https://journals.sagepub.com/doi/10.1177/1468794118757102
http://dx.doi.org/10.1177/1468794118757102
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Stevenset d

Edited by A Mavragani; submitted 03.05.23; peer-reviewed by C Laranjeira, H Bao; comments to author 20.06.23; revised version
received 31.08.23; accepted 18.09.23; published 18.10.23

Please cite as.

Sevens K, Moralgjo D, Crossman R

Evaluation of Incremental Validity of Casper in Predicting Program and National Licensure Performance of Undergraduate Nursing
Sudents: Protocol for a Mixed Methods Study

JMIR Res Protoc 2023;12:e48672

URL: https://mww.researchprotocols.org/2023/1/e48672

doi: 10.2196/48672

PMID: 37851504

©Kathleen Stevens, Donna Moralgo, Renee Crossman. Originaly published in JMIR Research Protocols
(https.//www.researchprotocols.org), 18.10.2023. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2023/1/e48672 JMIR Res Protoc 2023 | vol. 12 | e48672 | p. 11
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2023/1/e48672
http://dx.doi.org/10.2196/48672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37851504&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

