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ABSTRACT

The purpose of this three-phased study was I) to identify reasoning skills to be
assessed in nursing student selection, II) to develop and psychometrically test a
Reasoning Skills (ReSki) test for undergraduate nursing student selection, and I1I)
to assess nursing applicants’ reasoning skills and factors related to them. The aim
was to develop a valid and objective ReSki test for national use in nursing student
selection. The ultimate goal was to develop the undergraduate nursing student
selection and thus the selection of applicants who are in the future able to make sound
decisions thus promoting good nursing care and patient safety.

In phase 1, a scoping review (24 original studies) and focus group interviews (16
nursing students and 9 experts) were conducted. Charting, collating, summarising,
and inductive content analysis were used to analyse the review data. Deductive and
inductive content analysis were used to analyse the focus group data. In phase II, an
electronic ReSki test (version 2) was developed (including a pilot-study and expert
panels) and psychometrically (including a usability evaluation) tested with a
methodological cross-sectional study with 1,056 nursing applicants. The data were
analysed using descriptive statistics, correlations, Item Response Theory (IRT) and
usability analysis. In phase III, the data (n=1,056) from the psychometric testing
(phase II) were used. Descriptive statistics, correlations, and analysis of covariance
with Tukey’s test in post-hoc multiple group comparisons were used to analyse the
data.

The assessment of nursing applicants’ reasoning skills involved skills in
collecting information, processing information, and identifying the problem and
establishing goals. The ReSki test was a valid, usable, and objective assessment
method, but the IRT-analysis indicated further improvement to the distractor items
is needed for the desired adjustment of the difficulty level. Applicants succeeded
best in collecting and processing the information and worst in identifying the
problem and establishing goals. Age, gender, previous education, and work
experience (only in identifying the problem and establishing goals) were statistically
significantly related to the applicants’ reasoning skills. The results have implications
especially for nursing education and its research.

KEYWORDS: assessment, item response theory, nursing student selection,
psychometrics, reasoning skills, test development
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TIVISTELMA

Tdméan kolmivaiheisen tutkimuksen tarkoituksena oli I) tunnistaa sairaan-
hoitajakoulutuksen opiskelijavalinnassa arvioitavat paatoksentekotaidot, 1) kehittda
sairaanhoitajakoulutuksen hakijoiden péatoksentekotaitoja arvioiva Reasoning
Skills (ReSki)-testi ja arvioida sen psykometrisia ominaisuuksia, sekd III) arvioida
hakijoiden paitoksentekotaitoja ja niihin yhteydessé olevia tekijoiti. Tavoitteena oli
kehittdd luotettava ja objektiivinen ReSki-testi kansalliseen kayttoon. Lopullinen
padmadrd oli kehittdd sairaanhoitajakoulutuksen opiskelijavalintaa, mika edistéisi
hyvaa hoitoa ja potilasturvallisuutta.

Vaiheessa I toteutettiin kartoittava katsaus (scoping review) (24 tutkimusta) ja
fokusryhmahaastattelut (16 sairaanhoitajaopiskelijaa ja 9 asiantuntijaa). Katsaus-
aineisto analysoitiin taulukoimalla, kokoamalla, tiivistdimilld ja induktiivisella
sisdllonanalyysilla, ja fokusryhmaaineisto deduktiivisella ja induktiivisella
sisdllonanalyysilla. Vaiheessa Il kehitettiin sdhkdinen ReSki-testi (versio 2) (vaihe
sisilsi pilottitutkimuksen ja asiantuntijapaneelit). Psykometrinen testaus toteutettiin
(siséltdaen kaytettdvyysarvioinnin) poikkileikkaustutkimuksen avulla (1056 sairaan-
hoitajakoulutuksen hakijaa). Aineisto analysoitiin kuvailevin menetelmin, korre-
laatioilla, osiovaste- ja kéytettdvyysanalyysilla. Vaiheessa III kaytettiin samaa
aineistoa kuin vaiheessa Il (n=1056). Aineisto analysoitiin kuvailevin menetelmin,
korrelaatioilla ja kovarianssianalyysilla (Tukeyn testi).

Paitoksentekotaitojen arviointi koostui tiedon kerddmisen, tiedon prosessoinnin
sekd ongelman tunnistamisen ja tavoitteiden asettamisen taitojen arvioimisesta.
ReSki-testi oli luotettava, kéytettdvd ja objektiivinen arviointimenetelmi, mutta
osiovasteanalyysin perusteella harhauttajavéittdmié tulisi muokata testin vaikeus-
tason optimoimiseksi. Parhaiten hakijat menestyivét tiedon kerddmisessé ja proses-
soinnissa, ja heikoiten ongelman tunnistamisessa ja tavoitteiden asettamisessa.
Paatoksentekotaitoja selittivit padosin ikd, sukupuoli ja koulutustausta seka osittain
tyokokemus. Tuloksia voidaan hyodyntda erityisesti hoitotyon koulutuksessa ja sen
tutkimuksessa.

AVAINSANAT: arviointi, osiovasteanalyysi, psykometrinen testaus, paitoksen-
tekotaidot, sairaanhoitajakoulutuksen opiskelijavalinta, testin kehittdminen
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1 Introduction

Undergraduate nursing student selection plays a significant role internationally
affecting numerous higher education institutions (HEIs) and applicants on an annual
basis (Talman et al., 2018a). Nursing is one of the major professions in the world
and one of the largest disciplines in HEIs. There are approximately 43.5 million
healthcare workers in the world of which nurses and midwives account for nearly
50% (i.e. approximately 20.7 million) (World Health Organization [WHO], 2021a).
In Europe, there are an estimated 7.3 million nurses and midwives (WHO, 2021b) of
which 72,208 registered nurses actively practice in Finland (Sairaanhoitajat, 2021).
In the European Union (EU) member states, there were 121,000 nursing graduates
in 2018 (Eurostat, 2020), whereas in Finland, there were 3,372 nursing graduates in
2019 (Vipunen Education Statistics Finland, 2021a). The aforementioned numbers
somewhat reflect the magnitude of nursing student selection and the number of
applications processed yearly. In Finland, over half of the Finnish higher education
applicants are applying to Universities of Applied Sciences (UASs) where nursing
is one of the largest degrees and thus there is a high number of applicants each year
(Ministry of Education and Culture, 2016; Statistics Finland, 2016; The Rectors'
Conference of Finnish Universities of Applied Sciences Arene, 2020). There were
91,890 applications to UAS in the joint application process in Spring 2020 of which
10,641 applied for nursing (programme either Finnish or Swedish) and of which
2,607 were accepted applicants who enrolled to the programme (Vipunen Education
Statistics Finland, 2021b).

Selection of the right students to enter nursing programmes is a challenging task
for HEIs (Gale et al., 2016) Typically, there are a limited number of study places
available and thus the stakes are high for both the applicants and HEIs (Capponi &
Mason Barber, 2020; National Council on Measurement in Education [NCME],
2019). According to Talman (2014), student selection can be approached from three
perspectives: applicant, HEI and society. From the applicant’s perspective, student
selection processes should be fair and fluent (Haavisto et al., 2019; Ministry of
Education and Culture, 2016; Shulruf et al., 2018; Talman, 2014). From the
perspective of HEI, student selection processes should enable the selection of the
applicants who will succeed and proceed in their studies fulfilling the competence

11
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requirements of nursing and graduate on time (Schmidt & MacWilliams, 2011;
Talman et al., 2018a; Wambuguh et al., 2016). From the societal perspective, student
selection processes should enable the selection of applicants who will deliver safe
care as future professionals (Shulruf et al., 2018). In addition, student selection
processes should aim for a smooth transition from the secondary education to higher
education and finally to working life (Ministry of Education and Culture, 2016;
Talman, 2014). Furthermore, cost-effective selection practices and the selection of
competent and committed future nurses are important for the society, since student
withdrawal, nurses’ turnover and a lack of competent nurses may cause major
societal and economical issues (Andersson et al., 2018; Flinkman, 2014; Hamshire
et al., 2019; Ministry of Education and Culture, 2016).

Nursing student selection is an important research topic, since applicants as
future students graduate into a registered profession (Ehrenfeld & Tabak, 2000;
Haavisto et al., 2019). Furthermore, nursing student selection should be evidence-
based (Ministry of Education and Culture, 2016; Haavisto et al., 2019; Hernandez,
2011). However, there is a lack of evidence concerning nursing student selection
(Ministry of Education and Culture, 2016; Talman, 2014) and the currently used on-
site selection methods in nursing education (Macduff et al., 2016). Moreover, the
evidence of effective admission criteria and thus student selection methods is
variable as well as the definitions of concepts regarding nursing student selection
practices (Hernandez, 2011). It is known that HEIs employ diverse student selection
methods resulting in inconsistent selection practices, an absence of evidence-base
for most selection methods and a need to justify the best selection practices (Macduff
et al., 2016; Talman et al., 2018a; Taylor et al., 2014). In general, nursing education
is under scrutiny and accountable for the quality of the education aiming for a
positive impact of qualified nurses on patient outcomes (Gale et al., 2016; Royal
College of Nursing, 2012). However, nursing student selection is lightly regulated.
For example, eligibility for admission in the EU member states, is only regulated by
previous education (The European Parliament and the Council of the European
Union, 2013). Currently, HEIs are developing their nursing student selection
processes aiming to determine exactly what to assess, how to assess it and whom to
select (Gale et al., 2016; Haavisto et al., 2019; Macduff et al., 2016; Ministry of
Education and Culture, 2017). It has been recommended, that HEIs should use
objective, valid, and reliable selection methods (Haavisto et al., 2019; Perkins et al.,
2013; Talman et al., 2018a). Furthermore, cost-effectiveness of the selection
practices has been discussed recently, because many undergraduate nursing
programmes are recruiting more applicants than earlier, but the resources available
for education have diminished (Haavisto et al., 2019; Organisation for Economic
Co-operation and Development [OECD], 2019; Schmidt & MacWilliams, 2011).

12



Introduction

The assessment of cognitive skills is recommended in nursing student selection
to select applicants with a wide range of skills to have readiness for both academic
and clinical scenarios (McNelis et al., 2010; Talman et al., 2018a; Timer & Clauson,
2011; WHO, 2009). Cognitive skills are vital for nursing students for academic
progress (Perkins et al., 2013), and these are emphasised in nursing practice with
increasing cognitive requirements (Finnish Institute of Occupational Health (FIOH),
2018). Language, communication, and mathematical skills of nursing applicants
have been frequently assessed in nursing student selection (Crouch, 2015; Haavisto
et al., 2019; Herrera, 2012; Wolkowitz & Kelley, 2010). However, recent literature
recommends the assessment of wider range of cognitive skills in healthcare student
selection, namely the assessment of reasoning skills (Haavisto et al., 2019; Lievens
et al., 2016; Pitt et al., 2015). Competent professional practice requires not only
psychomotor and affective skills but also complex thinking processes because
healthcare environments are complex, patients are having multiple health conditions
and the use of technology is constantly increasing (Levett-Jones et al., 2010). In
addition, the assessed skills of nursing applicants should reflect the requirements of
professional education (Schmidt & MacWilliams, 2011; Talman et al., 2018a;
Wambuguh et al., 2016). Despite the suggested importance, only few studies have
reported the assessment of reasoning skills in nursing student selection and further
investigation and operationalisation of the concepts related to reasoning skills in
nursing student selection is recommended (Haavisto et al., 2019).

According to Simmons (2010), reasoning skills are cognitive skills focusing on
the cognitive (thinking) process preceding decision-making or action (Paper II). In
clinical settings, reasoning is defined as a complex cognitive process that uses both
formal and informal thinking strategies gathering and analysing patient information,
evaluating the significance of this information and weighing alternative actions.
Reasoning skills of nurses enable sound decision-making and are crucial for safe
nursing practice. (Levett-Jones et al., 2010; Simmons, 2010.) In nursing, decisions
are made together with patients, families and multiprofessional teams (Itzhaki et al.,
2016; Kae-Hwa & Gyeong-Ju, 2015) in various areas of practice including clinical,
administrative and ethical decisions (Johansen & O’Brien, 2016; Kae-Hwa &
Gyeong-Ju, 2015; Trobec & Istenic Starcic, 2015). Most importantly, nurses make
decisions in direct patient care often under rapid, complex, and uncertain
circumstances (Johansen & O’Brien, 2016; Levett-Jones et al., 2010; Simmons,
2010). Nurses make a substantial contribution to healthcare systems and thus
decision-making in primary, acute and community care settings (WHO, 2009).
Nurses make clinical decisions frequently, and for example, in acute care settings
approximately in every ten minutes (Thompson et al., 2013). According to Bucknall
(2000), intensive care unit nurses made a decision in every 30 seconds. Nurses’
decisions affect care, patient safety, and patient outcomes (Johansen & O’Brien,
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2016; Levett-Jones et al., 2010). Nurses’ poor reasoning skills in clinical practice,
may lead to situations, where nurses are not able to recognise deteriorating patients
and they do not intervene appropriately leading to serious consequences (Kim et al.,
2015; Levett-Jones et al., 2010). All in all, nurses make decisions constantly, but
they are not necessarily aware of the decisions they make (Lauri & Salantera, 2002).
Nurses are required to have capability in making autonomous decisions (Trobec &
Istenic Starcic, 2015). The development of nursing students’ reasoning skills to cope
in clinical situations is an important goal in nursing education (Jessee & Tanner,
2016; Tower et al., 2019; WHO, 2009). Nursing students need reasoning skills from
the very beginning of their studies because they face complex clinical decision-
making situations in clinical practice with increasing cognitive demands (FIOH,
2018; Levett-Jones et al., 2010).

To sum up, nursing student selection has a vast individual, institutional and
societal impact. Selection decisions should be based on objective and valid methods
reflecting the requirements of the professional education. However, there is a scarce
amount of evidence regarding nursing student selection and the justification of the
best selection practices. Furthermore, reasoning skills have been highlighted as
crucial skills in nursing and recommended to be assessed already in the selection
phase, but the evidence is scarce.

This study focuses on the assessment of reasoning skills in undergraduate
nursing student selection. The study was conducted as part of the Reforming Student
Selection in Nursing Education (ReSSNE) project that was established nationally in
Finland to improve nursing student selection practices (Haavisto et al., 2019). In the
ReSSNE project, an evidence-based content and structure for a new joint electronic
nursing entrance examination was developed assessing the domains of learning skills
(including reasoning skills, language skills and mathematical skills), emotional
intelligence and certainty of career choice (Haavisto et al., 2019). After the ReSSNE
project, the development of undergraduate nursing student selection (including the
assessment of reasoning skills) has continued in the Development Project for Student
Selection in Finnish Universities of Applied Sciences. This project was conducted
by Finnish UASs and a new national digital entrance exam (UAS Exam) was
developed to select students also including nursing education. (Talman et al., 2018b.)

The purpose of this three-phased doctoral dissertation study was I) to identify
reasoning skills to be assessed in nursing student selection, II) to develop and
psychometrically test a Reasoning Skills (ReSki) test for undergraduate (bachelor
level) nursing student selection, and III) to assess nursing applicants’ reasoning skills
and factors related to them. The aim of the study was to develop a valid and objective
ReSki test for national use in nursing student selection. The ultimate goal of the study
was to develop the undergraduate nursing student selection and thus the selection of
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applicants who are in the future able to make sound decisions thus promoting good
nursing care and patient safety.
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2 Theoretical Background

In this chapter, the theoretical background of the study is described to provide
comprehensive knowledge about the main concepts and central phenomena of this
study and to describe the previous knowledge about the study topic. This chapter is
divided in three parts. First, nursing student selection in nursing education is
described based on previous literature including current legislation and directives
relevant to this study. Second, assessment in nursing student selection is described
based on previous literature. Third, reasoning skills in nursing education are
described based on previous literature and dictionary definitions. Finally, a
description of the gaps in the current literature is provided.

2.1 Student selection in nursing education

2.1.1 Nursing education

Nursing education is a link to nursing practice, since the education provides an
essential resource to the practice: health professionals (WHO, 2013). However, there
is a great variation in the level of degree and how nursing education is organised
internationally (WHO, 2009). Nevertheless, all nursing education programmes are
recommended to provide education meeting the global standards for the initial
education by WHO (2009). Globally, nursing graduates should meet regulatory body
standards leading to professional licensure/registration as a nurse (WHO, 2009).

In Europe, undergraduate (bachelor level) nursing education is organised mostly
at the higher education level, but variation in the level of degree and implementation
of the education exist between countries (Lahtinen et al., 2014). During the last
decades, there have been several reforms in the European nursing education
attempting to harmonise curricula and degree structures (Kajander-Unkuri et al.,
2013). For example, European nursing education has been strongly influenced by the
Bologna Process in European Higher Education Area since 1999, which implied
further harmonisation and integration of nursing programmes into the higher
education system to standardise the nursing education (Collins & Hewer, 2014).
Currently, nursing education is based on the EU directives of 2013/55/EU and
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2005/36/EC in the member states of the EU (The European Parliament and the
Council of the European Union, 2005, 2013). This means that nursing education
programmes in EU member states must follow the requirements of the EU directives
(Henriksen et al., 2020; The European Parliament and the Council of the European
Union, 2005, 2013). According to the requirements of the EU directive
(2013/55/EU), training of nurses responsible for general care should comprise a total
of at least three years of studies, consisting of at least 4,600 hours of theoretical and
clinical training where the theoretical training represents at least one third and
clinical training at least one half of the minimum duration of the nursing education.
In the EU member states, nursing education is preparing students for a licensed
profession (The European Parliament and the Council of the European Union, 2013).

In Finland, undergraduate (bachelor level) nursing education is organised by
UAS:s. Finnish nursing education is part of Finnish higher education consisting of
UASs and universities. Specifically, UASs offer a pragmatic education responding
to working life needs and emphasising applied research, development, and
innovations, whereas universities focus on a scientific research and education.
(Ministry of Education and Culture, 2021.) In Finland, nursing education follows the
EU directives of 2005/36/EC and 2013/55/EU as other EU member states (The
European Parliament and the Council of the European Union, 2005, 2013). Finnish
nursing education consists of 210 ECTS (i.e. European Credit Transfer and
Accumulation System) taking three and a half years to complete and enabling the
application of the right to practice as a licenced professional and using of the
occupational title of a healthcare professional (Valvira National Supervisory
Authority for Welfare and Health, 2015). In Finland, nurse education covers 210
ECTS, out of which 180 ECTS include core competencies of nurse responsible for
general care which are also included in other nursing-based degrees: midwifery,
paramedic, public health nursing and diaconal nursing (Silén-Lipponen & Korhonen,
2020). Finnish nursing education is regulated by the Health Care Professionals Act
559/1994, the Universities of Applied Sciences Act 932/2014 and the Government
decree on Universities of Applied Sciences 18.12.2014/1129. Furthermore, Finnish
nursing education is regulated by the Finnish Ministry of Education and Culture,
which agrees together with UASs on the objectives of the education, monitors the
education and grants the funding to the UASs. In addition, Finnish nursing education
is affected by the healthcare system and its targets and requirements, since UASs are
educating professionals based on the needs and requirements of the working life.
Although Finnish nursing education is under a scrutiny, Finnish UASs are
autonomous meaning that they have a freedom to make independent decisions over
their education. (Universities of Applied Sciences Act 932/2014.)

Overall, nursing education should aim for developing competence (Kajander-
Unkuri et al., 2020; WHO, 2013). According to WHO (2013), acquisition of nursing
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competencies by health professions should target both local and global needs
including a culture of critical enquiry and the effective use of information
technologies. Furthermore, demands on nurses’ competence is increasing due to the
changes in healthcare systems, new medical technological solutions, workplace
diversity and nurse shortages (WHO, 2016). Developing competence should be
continuous process of learning, but it is the duty of formal education (HEIs) to
produce the desired quantity and quality of health professionals (Kajander-Unkuri et
al.,, 2020; WHO, 2013). Like in other EU-countries, Finnish nursing education
curriculum is competence-based following nationally defined competence areas
(Eriksson et al., 2015; Silén-Lipponen & Korhonen, 2020). Although there are
national competence requirements and definitions, nursing competences can be
considered universal due to the similar requirements of the profession and contents
of the higher education studies (European Federation of Nurses Associations [EFN],
2015; WHO, 2009). According to EFN (2015), nursing competence requirements
should be based on the EU directive (2013/55/EU) and cover the following main
topics: 1) Culture, ethics and values, 2) Health promotion and prevention, guidance
and teaching, 3) Decision-making, 4) Communication and teamwork, 5) Research,
development and leadership and 6) Nursing care.

2.1.2 Nursing student selection

Undergraduate nursing student selection (i.e. student admission/selection of
students/student nurse selection) is a process where nursing programmes select or
deselect their students from the pool of applicants (Talman, 2014). Nursing student
selection is a path to nursing education whereas the nursing education is a path to
working life. Therefore, nursing competence requirements are reflected in nursing
student selection, since HEIs seek applicants who will fulfil the competence
requirements of nursing during studies (WHO, 2009). In many countries, like
Finland and United States of America (USA), there are typically a limited number
of new student spaces available, and thus it is important to select students most likely
to complete the programme (Capponi & Mason Barber, 2020; National League for
Nursing [NLN], 2015; Vipunen Education Statistics Finland, 2021b). In the process
of building stronger educational institutions and thus facilitating nursing graduates
with competencies relevant for health professional, a key educational policy issue is
nursing student selection and the question of how to recruit the right type of students
(Frenk et al., 2010; WHO, 2013).

There are several requirements for nursing student selection related to the
objectives of selection processes. Nursing student selection should enable the
selection of most suitable applicants having both academic and clinical aptitude, who
are most likely to succeed in their studies, graduate on time and join the workforce
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while delivering appropriate care to healthcare service users (Francis, 2013; Talman
et al., 2018a; Wambuguh et al., 2016; WHO, 2009). In addition, the applicants
selected should be independent learners, have a realistic perception of nursing and
demonstrate the will to serve in healthcare (Haavisto et al., 2019; WHO, 2009).
Nursing student selection processes should be transparent, non-discriminatory, cost-
effective, and aim for objective assessment using valid and reliable admission tools
and thus enabling fair selection practices between applicants (Haavisto et al., 2019;
Perkins et al., 2013; Schmidt & MacWilliams, 2011; Talman et al., 2018a; WHO,
2009). All in all, nursing student selection should be evidence-based (Haavisto et al.,
2019; Hernandez, 2011). Another challenge for nursing student selection processes
is the question of how to select students with diverse backgrounds to increase the
gender and ethnic diversity of nursing professionals (Hendricks & Krothe, 2014;
Petersen & Lundin, 2007).

Student selection processes vary internationally (Macduff et al., 2016). In
general, educational institutions are responsible for organising nursing education and
thus responsible for organising nursing student selection (Talman, 2014). Nursing
student selection is lightly regulated, and thus the selection processes and admission
criteria vary greatly between HEIs and between countries. Therefore, it has been
stated that more evidence is needed about the best student selection practices.
(Capponi & Mason Barber, 2020; Macduff et al. 2016; Talman et al., 2018a.)
Overall, nursing schools use several admission criteria including criteria for the
eligibility for admission or minimum entry requirements (such as requirements
concerning prior education) and selection methods (such as previous academic
achievement and on-site selection) (Capponi & Mason Barber, 2020; Schmidt &
MacWilliams, 2011; Talman, 2014; WHO, 2009). According to WHO (2009),
nursing schools should have entry requirements that meet national criteria for HEIs
including completion of secondary education. In addition, WHO (2009)
recommends that nursing schools admit students who meet the institution’s health
requirements. Furthermore, some HEIs may use open admission policy meaning that
a huge number of students are enrolling to a nursing programme meeting only
minimum acceptance criteria, which usually leads to a high failure rate during studies
and non-enrolments for the second academic year (Shulruf et al., 2011).

In Europe (incl. Finland), nursing student selection has mainly been regulated
only in terms of the eligibility for admission and HEIs have been able to
independently decide their admission criteria and selection methods (Talman, 2014).
Currently, eligibility for admission in the EU-area, is only regulated by previous
education. An evidence of completion of general education of 12 years is required
from the nursing applicant. (The European Parliament and the Council of the
European Union, 2013.) This means, that each EU member state can more
specifically state the prior education requirements, admission criteria and the use of
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entrance examinations (Haavisto et al., 2019; Lahtinen et al., 2014). For example,
countries belonging to EU have been using entry qualifications such as minimum
age, good health, or work-experience in the field prior to application (Lahtinen et al.,
2014).

In Finland, nursing student selection is organised by UASs and is part of higher
education student selection. HEIs are autonomous over their selection processes
together with the selection decisions, and thus the selection practices vary between
HEIs (Ministry of Education and Culture, 2016). Finnish UASs follow the minimum
criteria of previous education set for the EU member states, but otherwise have an
autonomous regulation over their student selection practices (Universities of Applied
Sciences Act 932/2014). In Finland, the entrance examination results have typically
been emphasised as the main admission criterion in nursing student selection like in
other higher education disciplines (Ministry of Education and Culture, 2016;
Talman, 2014). In Finland, entrance examinations for student selection of UASs are
free of charge for the applicants. In addition, Finnish UASs use health requirements
for admission stating that an applicant whose state of health or functional capacity
makes the applicant incapable of acquitting the practical tasks or clinical practice
included in the syllabus cannot bet admitted as a student. (Universities of Applied
Sciences Act 932/2014.) Previously, there have been changes in Finnish higher
education student selection processes to harmonise the selection practices. For
example, Finnish higher education student selection has included the joint
application process between HEIs and using a quota for first-time applicants.
However, these changes have had only a minor impact on higher education student
selection practices. (Ministry of Education and Culture, 2016.) Therefore, higher
education student selection (incl. nursing student selection) has been a key
development area of Finnish educational policy during the years 2017-2020.
According to the latest requirements, selection methods based on the previous
academic achievement (i.e. Grade Point Average [GPA] of the secondary education)
should be the main admission criteria used, whereas on-site selection methods (i.e.
entrance examinations) and other admission criteria (such as open path applications)
may be used as complementary criteria, but selection methods used cannot require
long preparations from the applicants (Ministry of Education and Culture, 2017).

2.2 Assessment in nursing student selection

2.2.1 Methods used to assess nursing applicants

A variety of student selection methods are used to assess nursing applicants and thus
to select nursing students for higher education studies internationally and nationally
(Perkins et al., 2013; Schmidt & MacWilliams, 2011; Talman et al., 2018a; Talman
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et al., 2018b). Assessment is defined as “the act of judging or deciding the amount,
value, quality, or importance of something” (Cambridge Dictionary, 2021). In
general, the assessment of students is important for all educational institutions. In
student selection, the importance of assessment is emphasised since the methods
used for assessment are the basis for selection decisions.

Overall, there are requirements for nursing student selection methods. First,
nursing student selection methods need to be able to discriminate applicants and thus
to rank them for making the selection decisions. Second, nursing student selection
methods should be able to identify the applicants with adequate capacity for the
studies. Third, selection methods used should be valid and reliable (Perkins et al.,
2013) and they need to be accurately implemented, since applicants to be selected
are aiming for a registered profession (Ehrenfeld & Tabak, 2000). In the search of
the right students to enter nursing programmes, HEIs are aiming for using selection
methods that would be the most effective in predicting future academic performance
(Capponi & Mason Barber, 2020; Gale et al., 2016; Hernancez, 2011; Schmidt &
MacWilliams, 2011; Wolkowitz & Kelley, 2010). Identifying best predictors of
future study success (incl. programme completion) may benefit applicants as future
students, nursing faculty, and future healthcare service users by increasing the
number of graduates meeting the nursing competence requirements (Capponi &
Mason Barber, 2020; Crouch, 2015; Newton et al., 2007).

HEIs use two main methods to select nursing students: previous academic
achievement (i.e. preadmission GPA) and on-site selection (i.e. preadmission tests
and entrance examinations). All these methods can be considered as part of
admission criteria to nursing education.

Previous academic achievement (GPA) is the most used admission criterion and
thus the most used selection method to assess nursing applicants internationally
(Talman, 2014). Previous academic achievement has included the use of GPA of
secondary/college studies and the GPA of preadmit studies (i.e. prerequisite course
achievement) (Capponi & Mason Barber, 2020; Talman, 2014). The use of previous
academic achievement (GPA) has previously been rare in Finnish higher education
(Ministry of Education and Culture, 2016; Talman, 2014). Respectively, previous
academic achievement (GPA) is used especially in USA and has been used even as
the sole admission criterion to nursing education (Capponi & Mason Barber, 2020).
According to the review by Capponi and Mason Barber (2020), research evidence
supports the use of previous academic achievement in nursing student selection,
since preadmission GPA has been one of the best predictors of nursing student
success including programme completion. The prerequisite course achievement
(GPA) has included the grades in science related subjects, such as biological
sciences, English, and psychology. The prerequisite course achievement (GPA) has
predicted early academic achievement, academic success (in separate nursing
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courses and in an overall nursing programme) graduation, and National Council
Licensure Examination-Registered Nurse (NCLEX-RN) readiness and success in
previous studies (Capponi & Mason Barber, 2020; Schmidt & MacWilliams, 2011).
However, nursing prerequisite courses differ between the nursing programmes and
thus, there is no systematic process at how pre-nursing courses are used in student
selection (Hernandez, 2011; Schmidt & MacWilliams, 2011). In addition, some
previous studies have also reported that previous academic achievement does not
predict future academic performance (Capponi & Mason Barber, 2020; Schmidt &
MacWilliams, 2011). According to Stuenkel (2006), previous academic achievement
(college GPA) should be combined with other admission criteria. In Stuenkel’s
(2006) study, previous academic achievement was only a predictor of NCLEX-RN
success or failure when combined with other factors (NLN preadmission
examination and Scholastic Aptitude Test [SAT] scores). Overall, holistic
assessment of nursing applicants is recommended (Macduff et al., 2016; Taylor et
al., 2014) and previous academic achievement is suggested to be used together with
other admission criteria and not as the sole criteria for selection decisions (Schmidt
& MacWilliams, 2011).

On-site selection methods include preadmission tests and entrance examinations,
namely, standardised tests and a variety of methods used in entrance examinations,
such as literature-based exams, interviews, psychological aptitude tests, admission
essays and other types of tests/exams (Capponi & Mason Barber, 2020; Talman et
al., 2018a).

Standardised tests refer to tests that are used for monitoring and evaluation
purposes and are typically given to large groups of test-takers, and aim to create
conditions, questions, scoring procedures and interpretations that are consistent
between educational institutions and test-takers (Morris, 2011; Popham, 1999; Wang
et al., 2006). Therefore, the benefit of standardised tests is the possibility of objective
assessment. Standardised tests are common in USA and often used as preadmission
tests for nursing programmes, meaning that the test is performed prior the
application, for example in test centres or during the secondary education (Capponi
& Mason Barber, 2020). A standardised test is also used in Sweden, where nursing
students, together with all higher education applicants, are selected to programmes
based on upper secondary school GPA and a standardised test called Swedish
Scholastic Aptitude Test (SweSAT) (i.e. Hogskoleprovet) (Petersen & Lundin, 2007;
Wedman, 2017). Previous literature describes the use of at least 11 standardised tests
used in an entry to nursing education: American College Test (ACT), Health
Education Systems Inc. (HESI), NLN preadmission test, Nurse Entrance Test (NET),
SAT, Test of Essential Academic Skills (TEAS), Watson-Glaser Critical Thinking
Appraisal (WGCTA) (Capponi & Mason Barber, 2020), Educational Resources, Inc.
(ERI) (Schmidt & MacWilliams, 2011), Health Sciences Reasoning Test (HSRT)
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(Pitt et al., 2015), Kaplan admission test (Gartrell et al., 2020) and Nelson-Denny
Reading Test (NDRT) (Lajoie, 2013). Standardised tests are effective methods in
nursing student selection, since there is an accumulating evidence that standardised
tests predict future academic performance (Capponi & Mason Barber, 2020; Gartrell
etal., 2020; Haavisto et al., 2019; Hernandez, 2011; Schmidt & MacWilliams, 2011;
Stuenkel, 2006; Talman et al., 2018a), although some contradictory results have been
reported as well (Schmidt & MacWilliams, 2011). According to Hernandez (2011),
standardised tests are more effective than using previous academic achievement
(GPA) in selecting nursing students and an integral part of evidence-based nursing
student selection processes (Hernandez, 2011). Overall, standardised tests are often
used together with other admission criteria, such as previous academic achievement
(GPA) (Capponi & Mason Barber, 2020).

Entrance examinations refer to the variety of selection methods used in on-site
nursing student selection.

First, a variety of tests/exams have been used in nursing student selection. In
Italy, a nationwide entry exam is used to select nursing students among other higher
education students (Dante et al., 2011; Lancia et al., 2013). In addition, literature-
based exams have been used in nursing student selection (Talman et al., 2018a) and
a test measuring emotional intelligence (the Rankein Scale) (Talman et al., 2020).

Second, interviews (individual and/or group interviews) have been one of the
most used methods in entrance examinations to assess nursing applicants (Ehrenfeld
& Tabak, 2000). Interviews have widely been used in nursing student selection, for
example in Finland, in United Kingdom (UK) and in USA (Capponi & Mason
Barber, 2020; Djupsjobacka, 2004; Macduff et al., 2016; Schmidt & MacWilliams,
2011; Talman et al., 2018b). In UK, individual and group interviews are extensively
used, since the Nursing and Midwifery Council (NMC) (2011) require that there
needs to be a face-to-face contact with students prior to selection to nursing
programmes (Macduff et al., 2016). All in all, interviews have been considered as a
good complementary selection method for other academic admission criteria
(McNelis et al., 2010). The benefit of interviewing has been in the assumed
possibility to assess non-academic factors and personal characteristics of nursing
applicants (Schmidt & MacWilliams, 2011). However, there has been a lack of
research about the effectiveness of interview methods in nursing student selection
(Macduff et al., 2016; Schmidt & MacWilliams, 2011; Wolkowitz & Kelley, 2010).
Students and faculty have experienced admission interviews positively (Finch et al.,
2014), but students and faculty have also had very mixed experiences/opinions on
interview processes, for example concerning the validity, reliability and the
objectivity of the interview processes (Hendricks & Krothe, 2014; Macduff et al.,
2016). Therefore, the challenge in interviewing refers especially to the lack of
objective assessment and there has been a lack of substantive evidence about
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interviewing (Taylor et al., 2014). Overall, the challenges of interview methods have
been recognised in nursing student selection (Macduff et al., 2016). Recently, a more
systematic and evidence-based interview method, Multiple Mini Interview (MMI),
has been adopted from medical student selection (Eva et al., 2004) and developed to
the selection of nursing applicants internationally (Callwood et al., 2020; Gale et al.,
2016; Perkins et al., 2013). There is preliminary evidence about the predictive
validity of the MMI supporting the potential of MMI to identify the applicants most
likely to succeed in clinical practice (Callwood et al., 2020).

Third, psychological aptitude tests have been used in nursing student selection.
In Finland, there is a long history (i.e. from the 1940s to the year 2000) of using
person specification in nursing student selection, which were dominated by
psychological aptitude tests, executed by psychologists (Djupsjobacka, 2004;
Talman, 2014; Talman et al., 2018a). In general, the benefit of psychological aptitude
tests has been in the assumed possibility to ensure the suitability of the applicants for
the education and thus the selection of safe practitioners (Djupsjobacka, 2004;
Talman, 2014). However, psychological aptitude tests have been criticised during
the past twenty years. They have been considered financially burdening and mainly
deselecting applicants. Furthermore, the concept of aptitude has not been defined
unambiguously. It has been stated that aptitude for the profession is a subjective
entity depending on time and place. (Djupsjobacka, 2004; Ministry of Education and
Culture, 2016; Talman, 2014.) Moreover, in a comparison of psychological aptitude
tests and literature-based exams, the two selection methods produced very similar
results concerning their predictive value in applicants’ future nursing studies. Both
selection methods predicted nursing students’ knowledge, skills, and study success
to some extent, but only explained a small proportion of variance. (Talman, 2014;
Talman et al., 2018a.) Currently, aptitude is not recommended to be used as a key
admission criterion in nursing student selection (Djupsjobacka, 2004; Ministry of
Education and Culture, 2016; Talman, 2014; Talman et al., 2018a).

Fourth, previous studies report the use of admission essays (i.e. description of
the personal history and letters of motivation) to assess nursing applicants and to
support the selection decisions (Capponi & Mason Barber, 2020; Schmidt &
MacWilliams, 2011; Talman et al., 2018a). In addition, personal statements are used
in nursing student selection at least in UK (Universities and Colleges Admission
Service [UCAS], 2020). However, only one study (Sadler, 2003) has focused on
admission essays used in nursing student selection. A statistically significant
difference between admission essay scores of “completers” and “non-completers” of
the nursing programme was reported. Additionally, “non-completers” tended to
write about nursing as external to themselves, based on the thematic analysis.
(Sadler, 2003.) Although admission essays may provide helpful information for
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selection decision, there is a lack of research on the use and effectiveness of
admission essays (Schmidt & MacWilliams, 2011).

Overall, HEISs use a variety of selection methods to assess nursing applicants and
combine the selection methods with other admission criteria. However, there is a
lack of evidence concerning the relevant skills to be assessed, how to assess them
and on what basis to justify the selection practices (Macduff et al., 2016; Perkins et
al., 2013; Schmidt & MacWilliams, 2011; Taylor et al., 2014). Many of the selection
methods used lack widespread support in previous studies and somewhat conflicting
research results may reflect inconsistencies between definition and methodologies
used (Schmidt & MacWilliams, 2011). However, evidence suggests that a
combination of selection methods and other admission criteria is more effective than
any single variable (Schmidt & MacWilliams, 2011). The challenge of identifying
the effective, objective and evidence-based nursing student selection methods
continues.

22.2 Contents used to assess nursing applicants

HEIs are assessing two main types of skills of nursing applicants, namely, cognitive,
and non-cognitive skills. Cognitive skills (i.e. learning skills or academic skills)
reflect cognitive readiness and academic intelligence of applicants and are needed to
succeed in studies, both in theoretical (McNelis et al., 2010) and clinical (Timer &
Clauson, 2011) scenarios. Non-cognitive skills reflect the applicant’s personal
attributes, traits and qualities, temperament, and attitudes (Gale et al., 2016; Talman
et al., 2018a). Basically, non-cognitive and cognitive skills are assessed with on-site
selection methods. Previous academic achievement (GPA) has been used to assess
cognitive skills of the nursing applicants, but in previous literature, there is a lack of
detailed description concerning the contents of assessment with GPA (Wolkowitz &
Kelley, 2010).

The assessment of cognitive skills (i.e. learning skills or academic skills) in
nursing student selection have covered the assessment of decision-making skills
(incl. critical thinking and reasoning skills), language and communication skills
(incl. reading comprehension, English, writing skills, critical reading, vocabulary
and grammar), mathematical skills (incl. mathematics and mathematical reasoning)
and science knowledge (incl. biology, anatomy and physiology, chemistry and
physics) (Haavisto et al., 2019). Language and communication and mathematical
skills are the most frequently assessed skills of nursing applicants (Haavisto et al.,
2019; Herrera, 2012; Wolkowitz & Kelley, 2010). Typically, cognitive skills are
assessed with previous academic achievement and standardised tests, although MMI
has been used to assess both cognitive and non-cognitive skills (Crouch 2015;
Haavisto et al., 2019; Herrera 2012; Wolkowitz & Kelley, 2010). In Finland,
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cognitive skills have been assessed in nursing student selection, and they are
typically described with the concepts of learning skills or academic skills
(Djupsjobacka, 2004; Ministry of Education and Culture, 2016). The assessment of
cognitive skills in Finnish health, social, sports, and beauty and cosmetics related
UAS programmes’ student selection processes (incl. nursing), has comprised the
assessment of language skills (Finnish, English, Swedish), reading comprehension,
knowledge in basic sciences, ability/readiness in mathematics, logical reasoning
ability and problem-solving ability (Talman et al., 2018b). Overall, there is a lack of
research on which cognitive skills should be prioritised in the assessment of nursing
applicants. Most likely, a comprehensive assessment (i.e. the assessment covers a
variety of cognitive skills) of cognitive skills could benefit HEIs. (Haavisto et al.,
2019; Schmidt & MacWilliams, 2011.) According to WHO (2009), nursing
applicants should have readiness for being independent learners, and thus possess
skills in basic science, mathematics, and language of instruction. Overall, cognitive
skills have been considered crucial for all higher education applicants, since these
skills are needed both in higher education studies and in various fields of working
life (Ghanizadeh, 2017; Klegeris et al., 2017). In nursing, the importance of cognitive
skills is emphasised. Cognitive requirements for nurses are increasing (FIOH, 2018),
cognitive ability is a central nursing competence (Kajander-Unkuri et al., 2013),
studying in nursing programme requires extensive reading (Harner, 2014) and
nursing students need to fulfil the competence requirements in a relatively short
period of time (i.e. 3—4 years of formal education (EFN, 2015). All in all, more
research concerning the assessment of nursing applicants’ cognitive skills are needed
to identify contents of assessment and especially the predictive validity of methods
assessing these skills (Talman et al., 2018a).

Non-cognitive skills (i.e. personal attributes, traits and qualities, temperament,
and attitudes) are assessed in nursing student selection. HEIs should select applicants
who possess characteristics and values (such as compassion, empathy and integrity)
needed in nursing, since there are reports of student incivility and a lack of
compassion in nursing (Francis, 2013; Gale et al., 2016; Pitt et al., 2014; Waughn et
al., 2014). According to WHO (2009), HEIs should select students who demonstrate
skills in dealing with clients. The assessment of non-cognitive skills in nursing
student selection has covered the assessment of variety of skills, traits or attributes,
namely, social skills (incl. interpersonal communication skills such as
communication skills, body language, eye contact, expressiveness, interpersonal
skills and team-working skills), emotional intelligence (incl. managing and using
emotions) and certainty of career choice (incl. nursing awareness and motivation)
(Haavisto et al., 2019; Talman et al., 2020). In addition, the assessment of
confidence, aptitude for caring, commitment (Macduff et al., 2016), empathy, ethical
insights, integrity, initiative, compassion (Callwood et al., 2020; Gale et al., 2016;
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Perkins et al., 2013), motivation, kindness, curiosity, honesty, advocacy and respect
for privacy, dignity and diversity have been reported (Callwood et al., 2020).
Typically, non-cognitive skills are assessed with interviews (Macduff et al., 2016;
Perkins et al., 2013; Pitt et al., 2014), but emotional intelligence have been assessed
with a test in nursing student selection (Talman et al., 2020). Overall, there is a scarce
amount of evidence of the assessment of non-cognitive skills, especially related to
the predictive value of nursing student selection methods assessing applicants’ non-
cognitive skills (Talman et al., 2018a).

Overall, it has been impossible to conclude whether on-site selection methods
should prioritise the assessment of cognitive or non-cognitive skills, since the
previous research support the assessment of both cognitive and non-cognitive skills
(Gale et al., 2016; Talman et al., 2018a). Therefore, the assessment of applicants
should focus on a variety of cognitive and non-cognitive skills comprehensively
reflecting the requirements of their professional education to support the holistic
assessment of nursing applicants (Macduff et al., 2016; Schmidt & MacWilliams,
2011; Talman et al., 2018a; Taylor et al., 2014; Wambuguh et al., 2016). Moreover,
more research is needed to identify which cognitive and non-cognitive skills should
be assessed in nursing student selection (Macduff et al., 2016; Schmidt &
MacWilliams, 2011; Talman et al., 2018a; Taylor et al., 2014).

223 The development of high-stakes tests

Tests used in student selection are part of high-stakes testing. A test becomes “high-
stakes” when the test results lead to serious or important consequences for at least
one of the stakeholders. Typically, high-stakes tests are standardised tests and used
for admission decisions both for the education and working life or to gain a license
to practice (e.g. NCLEX-RN). In student selection, the stakes are high for both the
test-taker and HEI: the test-taker is aiming for a study place and the HEI to admit the
best applicants. (NCME, 2019; Sackett et al., 2008; Stobart & Eggen, 2012.) In
developing a test for student selection purposes, the aim is to construct a test that
could discriminate the applicants between the low and high ability test-takers and
thus to rank the applicants for making the selection decisions. Therefore, most of the
test-takers are not supposed to score the maximum, which challenges the test-
designers in constructing questions that not everyone could pass. (Ramsay et al.,
2020.)

Typically, high-stakes tests comprise multiple choice questions often having a
standard four-alternative structure where only one item is correct (Chiu & Camilli,
2013; Roediger & Marsh, 2005). However, the number of items (i.e. response
options) could be more than four, since the test should be constructed in a way that
reduces false positives (i.e. a test-taker who did not know the correct answer, could
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pass the item by guessing) by decreasing the possibility of guessing (Chiu & Camilli,
2013; DeVellis, 2017). In tests, the incorrect items (i.e. response options not being
correct) are called distractor items. Test-designers are aiming for creating functional
distractors, referring to incorrect test items that would be tempting to choose by the
test-takers, but would be unambiguously incorrect. (Malau-Aduli & Zimitat, 2012.)
Furthermore, tests aim to assess test-takers’ ability in a specific area, not their ability
to guess. However, guessing behaviour is an issue discussed widely in the
development of high-stakes tests. The primary challenge of guessing relates to the
guessing behaviour of test-takers at lower levels of proficiency. (Chiu & Camilli,
2013; DeVellis, 2017.) If the test is constructed in a way that encourages the test-
takers to answer as many questions as possible, regardless of whether they know an
answer, the guessing behaviour is likely to increase (Chiu & Camilli, 2013; Rowley
& Traub, 1977). However, the possibility of guessing in tests is often called as
pseudoguessing, because the guessing behaviour in tests is different from random
guessing (Chiu & Camilli, 2013). In some tests, penalty scores are used to avoid test-
takers’ guessing behaviour. Besides content knowledge, test-taking behaviour, such
as risk-taking strategies, motivation, personality factors and test anxiety, are
important factors for test-takers’ performance and thus guessing behaviour (Burton,
2005; Stenlund et al., 2018). Previous studies have reported that males take more
risks when answering test items than females whereas low achievers and women
seem to have more test anxiety than males and high achievers (Cassady & Johnson,
2002; Stenlund et al., 2017). In general, it is undesirable for response sets such as
risk-taking behaviours or testwiseness to affect students’ scores, and thus guessing
behaviour should be considered carefully when developing tests (Burton, 2005).
Validity is a crucial in all forms of measurement, but especially in high-stakes
tests (Wedman, 2017). Developing a valid test is necessary for the equal treatment
of applicants. In high-stakes testing, validity refers to the degree to which all the
accumulated evidence supports the intended interpretation of test scores for proposed
use, including the evidence base on test content, response processes, internal
structure, relations to other variables and consequences of testing. Respectively, the
concept of reliability has been used to refer to reliability coefficients of Classical
Test Theory (CTT) (such as correlations) and as a more general term to describe the
consistency of a test. Reliability is often described independently but has
implications for validity. Overall, accumulated evidence should be gathered to
develop a valid test. (American Educational Research Association (AERA),
American Psychological Association (APA) & National Council on Measurement in
Education (NCME), 2014.) According to Tavakol et al. (2014), CTT approach has
been applied successfully and continuously for many years to assess the
psychometric properties of the tests/instruments. However, CTT has some
limitations related especially to identification of the item difficulty, and item
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discrimination leading to a lack of in-depth interpretation of individual test-items
(DeVellis, 2017; Tavakol et al., 2014.) In general, CTT approach emphasises
characteristics of a test. For example, reliability in CTT approach is influenced by
the correlations of the scale/test items. (DeVellis, 2017.) According to DeVellis
(2017), Cronbach’s coefficient alpha and therefore reliability, can often be enhanced
by redundancy (i.e. increasing the number of items) resulting to a gap in identifying
better items rather than the number of items. Furthermore, item parameters (item
difficulty and item discrimination) are influenced by different student samples in
CTT, which is considered as a limitation. In CTT, the test-taker’s ability will appear
low if the test item is difficult, while that same test-taker will appear to have a high
ability if the questions were easier. Therefore, the Item Response Theory (IRT) was
developed based on the characteristics of the items in the test to separate out the
characteristics of the test and the sample and to improve the quality of the test items.
(DeVellis, 2017; Tavakol et al., 2014; Yang & Kao, 2014.) Currently, the use of IRT
approach is increasingly recommended for assessing the validity of measurement
scales in nursing, especially when it comes to the validity assessment of tests.
Although the importance of IRT has been emphasised in healthcare education, only
few psychometricians in nursing education have used IRT methods to create tests
that discriminate well at any level of student ability. (Tavakol et al., 2014.)

IRT models are based on mathematical equations explaining the relationship
between test-taker ability and the probability of a correct/incorrect item response
using a nonlinear monotonic function (Hays et al., 2000; Tavakol et al., 2014). In
IRT models, student ability and item parameter values (such as discrimination,
difficulty, and pseudoguessing) are transformed mathematically by using natural
logarithms into an interval scale resulting in a visual S-shaped logistic curve: the
Item Characteristic Curve (ICC) (Paper III, Figure 2). The use of ICCs enables
educators and researchers to focus on the assessment of the individual test items, and
thus to obtain a greater understanding of the interaction between test-taker ability
and item parameters. This helps to monitor and improve the quality of an assessment.
(DeVellis, 2017; Dimitrov & Shelestak, 2003; Tavakol et al., 2014.) IRT models
may use one or more parameters. The two most well-known IRT models are the one-
parameter logistic model (i.e. the Rasch analysis) including the difficulty parameter,
and the two-parameter logistic model (2PL) comprising the difficulty and
discrimination parameters (Sulis & Toland, 2017). A third parameter,
pseudoguessing, is possible to be examined in IRT-models as well (i.e. the three-
parameter logistic model [3PL]). The parameters examined are displayed in ICCs.
In ICCs, Y-axis is the probability of a correct response whereas the X-axis is the test-
taker ability (Paper III, Figure 2). The slope of the ICC describes the discrimination
(i.e. the relationship of performance for an item relative to performance on the full
test) if an item discriminates amongst weak test-takers. The steeper the slope of the
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ICC, the greater the discrimination. The shift of the ICC describes the difficulty of
an item referring to the point on the scale where the likelihood of a correct response
is 50%. In ICCs, an easy item shifts the curve to the left along the X-axis (test-taker
ability), and a difficult item shifts the curve to the right. The pseudoguessing
parameter is revealed in the starting point of an ICC along the Y-axis ranging from
0 to 1. Typically, the pseudoguessing is less than 30%. Overall, the higher the
starting point of an ICC is, the higher the possibility of guessing is. By examining
all the three parameter, useful information is provided about the item parameters and
their relationships with the test-taker performance, which may guide test-designers
in detecting functional and dysfunctional test-items (DeVellis, 2017; Tavakol et al.,
2014.) Overall, IRT approach enables the validity assessment and thus the further
development of high-stakes tests to better achieve the aims set for a high-stakes test.
In addition, IRT approach views reliability as a fundamental quality of identifying
better test items (DeVellis, 2017).

2.3 Reasoning skills in nursing education

2.3.1 The concept of reasoning skills in nursing

Reasoning is a generic and complex concept, typically used synonymously with
other concepts describing cognitive (thinking) skills. Dictionaries define reasoning
as “a cognitive process directed toward forming conclusions, judgements and
inferences from facts or premises” (Webster's Dictionary, 1989), and as “the drawing
of inferences or conclusions through the use of reason” (Merriam Webster
Dictionary, 2021). Reasoning is a central and important thinking skill that enables
making valid inferences, judgements, and reasoned decisions. With reasoning,
thinkers can support their conclusions. (Cerbin, 1988; Oxford Cambridge and RSA
Examinations [OCR], 2011.) In addition, the concept of reasoning is often used in
educational contexts and previous research to describe a wide range of cognitive
skills in certain specific areas, such as ethical (Lewis et al., 2019), statistical (Sabbag
et al., 2018), spatial, numerical and verbal reasoning (Reinhold, et al., 2020).
Several theories have described the cognitive processes preceding decision-
making in various disciplines. In general, these theories are based on a basic
assumption that decisions are made either rationally or intuitively. The rational
decision-making model describes the cognitive process and its outcome in steps
including identifying the problem, generating alternatives, evaluating alternatives,
choosing an alternative, implementing the decision, and evaluating the decision’s
effectiveness (Schoenfeld, 2011). Based on the information processing theory,
gathering information, weighing alternative options, and making a final judgement
are part of the cognitive process describing how decisions are made (Newell &
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Simon, 1972; Simmons, 2010). In nursing literature, the information-processing
model (i.e. an analytical model assuming that decision-making follows rational
logic) and the intuitive-humanist model (i.e. an intuitive model assuming that
decision-making follows intuition and the process is different between novice and
expert nurses) have been widely recognised (Banning, 2008; Johansen & O’Brien,
2016). In addition, nursing decision-making theory applied Hammond’s cognitive
continuum theory (1996) and identified four decision-making models used by
nurses: the analytical-systematic model, the analytical-intuitive model, the intuitive-
analytical model, and the intuitive-interpretative model. Overall, nursing decision-
making was seen (like in Hammond’s theory), as a continuum where professionals
move flexibly from one model to another depending on the situation, knowledge,
and time. (Lauri & Salanterd, 2002.) All the aforementioned theories that are based
on the rational assumption of decision-making, suggest that cognitive processes and
thus reasoning are required to solve problems, make a decision or to arrive at a
solution.

In nursing and other healthcare sciences, reasoning skills refer to cognitive
(thinking) skills that are used by healthcare professionals to make decisions in
clinical contexts. The concept of clinical reasoning has been used for a long time.
Broadly, it refers to cognitive and decision-making processes related to clinical
practice. (Higgs & Jones, 1995.) Clinical reasoning in nursing is “a complex
cognitive process that uses formal and informal thinking strategies to gather and
analyse patient information, evaluate the significance of this information, and weigh
alternative actions” (Simmons, 2010). The concept of clinical reasoning is also used
in other healthcare disciplines, such as medicine, physical therapy (Huhn et al., 2019)
and osteopathy (Grace et al., 2016). However, many healthcare disciplines have
struggled in defining clinical reasoning, although it is a vital skill in healthcare
practice (Huhn et al., 2019). Compared to nursing, it seems that the concept of
clinical reasoning in other healthcare disciplines is more closely related to the
concept of diagnostic reasoning (Huhn et al., 2019; Mamede, et al., 2020).

According to Hoffman (2007), clinical reasoning can be defined as “a logical
process by which nurses collect cues, process the information, come to an
understanding of a patient problem or situation, plan and implement interventions,
evaluate outcomes, reflect on and learn from the process” (Levett-Jones et al., 2010).
Based on the Hoffman’s (2007) original definition, Levett-Jones et al. (2010)
developed the Clinical Reasoning Model, which is an educational model
representing the clinical reasoning process as a progressive cycle of eight steps: 1)
Consider the patient situation, 2) Collect cues/information, 3) Process information,
4) Identify problems/issues, 5) Establish goal/s, 6) Take action, 7) Evaluate
outcomes and 8) Reflect on process and new learning. Basically, nurses collect cues,
process the information, come to an understanding of a patient’s problems, plan, and
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implement interventions, evaluate outcomes, and reflect and learn from the process.
Clinical reasoning is not a linear process in practice, but possible to be
conceptualised as a progressive, step-by-step cycle. (Levett-Jones et al., 2010.) In
nursing science, the Clinical Reasoning Model by Levett-Jones et al. (2010) is a well-
known and widely used and accepted model that has been used as a theoretical
framework in previous studies (Koivisto, 2017; Theobald & Ramsbotham, 2019). In
addition, it is noteworthy that reasoning process is always context-dependent and
affected by a number of variables, for example cognitive ability, life experience,
maturity and skill level within the practice (Simmons, 2010). Reasoning may include
inductive, deductive, or abductive approach of thinking (Mirza et al., 2014;
Simmons, 2010) and both informal and formal thinking strategies may be used
depending on professionals’ experience and the situation (Simmons, 2010). Clinical
reasoning in nursing comprises knowledge unique to nursing (Simmons, 2010).

In the previous literature, multiple concepts have been used as synonyms with
reasoning to describe the cognitive skills that nurses use (Georg et al., 2018; Lauri
& Salanterd, 2002; Simmons, 2010). Specifically, the concepts of reasoning,
decision-making, problem-solving, clinical judgement, and critical thinking have
been used interchangeably to describe how nurses’ use their thinking skills in patient
care to make decisions (Carbogim et al., 2016; Simmons, 2010). All these concepts
have in common that they comprise elements of both the cognitive process and its
outcome. However, reasoning emphasises the cognitive processes involved prior to
the endpoint whereas the concepts of decision-making, problem-solving and clinical
judgement focus on the endpoint of these cognitive processes. (Simmons, 2010.)
Moreover, critical thinking is a facilitator of unbiased reasoning and involves both
cognitive skills (interpretation, evaluation and inference) and dispositions (attitudes
or habits of the mind) (Alfaro-LeFevre, 2013; Ennis, 1985; Facione, 1990; Heijltjes
etal., 2015; Hong & Yu, 2017). Critical thinking refers to a broad concept involving
knowledge, experiences, dispositions, and intellectual abilities being more than
simply learned skills (Carbogim et al., 2016; Facione et al., 1994; Simmons, 2010).
Specifically, critical thinking can be defined as “a purposeful, self-regulatory
judgement which results in interpretation, analysis, evaluation, and inference, as well
as explanation of the evidential, conceptual, methodological, criteriological, or
contextual considerations upon which that judgement is based” (Facione, 1990).

In this study, reasoning is understood as a cognitive skill and as a generic term,
referring to a cognitive process leading to forming conclusions, judgements or
inferences based on facts or premises (Simmons, 2010; Merriam Webster
Dictionary, 2021). Overall, reasoning skills in clinical settings refer to a complex,
cognitive process, which uses formal and informal thinking strategies, namely
thinking skills, to gather and analyse patient information, evaluate the significance
of this information and weigh alternative actions. Clinical reasoning is a logical step-
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by-step process involving collecting cues, processing the information, coming to an
understanding of a patient problem or situation, planning, and implementing
interventions, evaluating outcomes and reflecting on and learn from the process.
(Hoffman, 2007; Levett-Jones et al., 2010; Simmons, 2010.) In this study, reasoning
skills are understood as generic skills, meaning that such skills do not require nursing
specific knowledge in the selection phase. The terminology of clinical reasoning was
chosen to this study because clinical reasoning is a well-defined
concept/phenomenon in nursing and selected nursing applicants will eventually
develop their generic reasoning skills to clinical reasoning skills during their
education.

2.3.2 Nursing students’ reasoning skills

According to WHO (2009), nursing schools should prepare students with clinical
reasoning, problem-solving and critical thinking skills. Specifically, decision-
making involving reasoning skills is one of the main competence areas of nursing
education nationally (Eriksson et al, 2015; Silén-Lipponen & Korhonen, 2020) and
internationally (EFN, 2015; Kajander-Unkuri et al., 2013; Koivisto, 2017; NMC,
2010; WHO, 2009). In practice, a graduating nurse, after three to four years of formal
education, should fulfil the competence requirements of nurses to practice safely
(WHO, 2009). According to Huang et al. (2018), nursing students develop their
reasoning skills in clinical contexts as “an ongoing, interactive, and dynamic process
that continuously undergoes adjustments and modifications depending on changes
in the clinical context”. Decision-making (incl. reasoning skills) is possible to learn
with theoretical and practical teaching/learning methods (Koivisto, 2017; Lauri &
Salanterd, 2002). However, teaching/learning methods used in nursing education do
not always facilitate the development of reasoning skills needed in clinical practice
(Koivisto, 2017; Levett-Jones et al., 2010). Based on recent literature, nurse
educators often use simulation methods to facilitate the development of nursing
students’ reasoning skills (Deschénes et al., 2020; Georg et al., 2018; Koivisto, 2017,
(Liaw et al., 2018). Furthermore, instruments have been used to assess nursing
students’ reasoning skills in clinical scenarios, namely the instruments of the Clinical
Reasoning Evaluation Simulation Tool (CREST) (Liaw et al., 2018), the Lasater
Clinical Judgment Rubric (LCJR) (Georg et al., 2018) and the Script Concordance
Test (SCT) (Deschénes et al., 2020). In addition, the Clinical Coaching Interactions
Inventory (CCII) was developed to support the development of reasoning skills in
clinical practice (Jessee & Tanner, 2016). Based on previous research, a systematic
approach is suggested to follow the steps of the reasoning process in clinical
scenarios to help nursing students acquire the adequate skills (Cook et al., 2010;
(Koivisto et al., 2016; Levett-Jones et al., 2010; Petit dit Dariel et al., 2013; Shipman,
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etal., 2012). Specifically, the Clinical Reasoning Model by Levett-Jones et al. (2010)
has application for classroom teaching and self-directed learning and can be used to
develop computerised learning packages and case methods.

However, previous studies have raised concerns related to nursing students’
preparedness to possess reasoning skills and make clinical decisions (Canova et al.,
2016; Levett-Jones et al., 2010; Tower et al., 2019; Wolfe, 2017). It has been
estimated that over half of all graduating nursing students feel inadequately prepared
to make clinical decisions (Harmon & Thompson, 2015). Tower et al. (2019) stated
that graduating nursing students’ decision-making was inappropriate, whereas
Koivisto et al. (2016) stated that in learning clinical reasoning, nursing students
learned mainly to take action and collect information compared to the other steps of
the reasoning process.

2.3.3 Reasoning skills in nursing student selection

Based on previous literature, reasoning skills in the student selection are generic
skills (i.e. they do not involve content specific knowledge), part of learning skills
(i.e. cognitive skills or academic skills) and suggested to be taken into consideration
in the assessment of nursing applicants (Haavisto et al., 2019; Pitt et al., 2015).
Overall, there is scarce amount of studies focusing on the assessment of reasoning
skills in an entry phase to nursing education, namely in the student selection. As
stated in previous chapter (refer to the chapter 2.2.2), language, communication and
mathematical skills are the most frequently assessed skills of nursing applicants
meaning that reasoning skills have been assessed less (Haavisto et al., 2019; Herrera,
2012; Wolkowitz & Kelley, 2010). In structuring a new evidence-based entrance
examination, Haavisto et al. (2019) recommended the assessment of learning skills,
social skills, and certainty of career choice. In detail, the assessment of reasoning
skills involving information processing, logical reasoning and problem-solving were
suggested together with other learning skills in undergraduate nursing student
selection. In addition, there was lack of tests assessing reasoning skills. (Haavisto et
al., 2019.) Furthermore, the importance of assessing reasoning skills together with
other learning skills has been identified in medicine. For example, the University
Clinical Aptitude Test (UCAT, former UKCAT) is used in medical schools to assess
clinical aptitude comprising reasoning, decision-making and situational judgement
(Lievens et al. 2016; UCAT, 2019). However, more evidence is needed about the
contents and methods in nursing student selection. Previously, a challenge of using
synonymous concepts in student selection studies have been recognised. (Haavisto
et al., 2019; Hernandez, 2011; Macduff et al., 2016; Ministry of Education and
Culture, 2016; Taylor et al., 2014.) Therefore, it is recommended that the assessment
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of reasoning skills in nursing student selection should be studied and operationalised
further (Haavisto et al., 2019).

2.4 Gaps in the current literature

Based on the current literature, undergraduate nursing student selection processes
are mainly lightly regulated and thus HEIs use a variety of admission criteria and
selection methods to assess nursing applicants. Although the importance of nursing
student selection is emphasised in previous literature, there is a lack of evidence
about the relevant skills to be assessed, how to assess them and on what basis to
justify the nursing student selection practices. Objective assessment is aimed in
nursing student selection, but according to the literature, subjective assessment
methods have been used. Currently, there is an accumulating evidence of using
standardised tests in nursing student selection. The assessment in nursing student
selection has comprised both cognitive and non-cognitive factors, but more evidence
is needed about the relevant skills to establish the best selection practices. Reasoning
skills have been identified being part of learning skills and recommended to be
assessed in nursing student selection. However, the literature reports mainly the
assessment of other learning skills, such as language and communication and
mathematical skills. In addition, there is a lack of tests assessing nursing applicants’
reasoning skills. Nursing student selection has been identified being part of high-
stakes testing emphasising the importance of validity assessment in test
development. High-stakes tests have mainly used CTT approach in psychometric
testing, although IRT approach has been recommended as a primary method in high-
stakes test development. Overall, the importance of reasoning skills has been
emphasised in nursing as a basis of making sound decisions, but the concepts
describing the same phenomenon are used interchangeably. Moreover, reasoning
skills are core skills of nursing students and registered nurses, but reasoning skills
are not emphasised in the selection phase. According to the literature, even
graduating nursing students are possibly lacking adequate reasoning skills to make
clinical decisions, highlighting the importance of reasoning skills throughout the
education, including the selection phase. The current literature supports the need to
identify reasoning skills in nursing student selection, operationalise them and study
reasoning skills more in-depth.
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3 Purpose, aim and research
questions

The purpose of this three-phased study (Figure 1) was I) to identify reasoning skills
to be assessed in nursing student selection, II) to develop and psychometrically test
a Reasoning Skills (ReSki) test for undergraduate (bachelor level) nursing student
selection, and III) to assess nursing applicants’ reasoning skills and factors related to
them. The aim of the study was to develop a valid and objective ReSki test for
national use in nursing student selection. The ultimate goal of the study was to
develop the undergraduate nursing student selection and thus the selection of
applicants who are in the future able to make sound decisions thus promoting good
nursing care and patient safety.

The research questions (RQs) addressed were as follows:

I Descriptive phase:

1. What and how reasoning skills are assessed as part of learning skills in
undergraduate nursing student selection? (Paper 1)

2. What reasoning skills should be assessed in undergraduate nursing student
selection? (Paper I, Paper II)

II Test development phase:

3. What are the psychometric properties of the ReSki test for assessing
undergraduate nursing applicants’ reasoning skills? (Paper III, summary)

4. What is the usability of the ReSki test? (Summary)
III Assessment phase:

5. What is the level of undergraduate nursing applicants’ reasoning skills?
(Paper 1V)

6. What factors are related to nursing applicants’ reasoning skills? (Paper
IV)
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Purpose, aim and research questions

The purpose was to I) identify reasoning skills to be assessed in nursing student selection,
1) to develop and psychometrically test a Reasoning Skills (ReSki) test for undergraduate
(bachelor level) nursing student selection, and III) to assess nursing applicants’ reasoning skills
and factors related to them.

4

I DESCRIPTIVE PHASE 2017-2018 (Papers I-1I)
Purpose: to identify reasoning skills to be assessed in nursing student selection

Question 1: What and how reasoning skills are Question 2: What reasoning skills should
assessed as part of learning skills in undergraduate ~ be assessed in undergraduate nursing
nursing student selection? student selection?

Question 2: What reasoning skills should be Design: Qualitative descriptive, focus
assessed in undergraduate nursing student group interviews

selection?

Sample: Graduating nursing students
Design: Descriptive, a scoping review (n=16), nursing experts (n=9)

Sample: Previous empirical studies (n=24) from
CINAHL, ERIC, PsycINFO, PubMed and Scopus

databases

II TEST DEVELOPMENT PHASE 2018-2019 (Paper 111, summary)
Purpose: to develop and psychometrically test a Reasoning Skills (ReSki) test for
undergraduate (bachelor level) nursing student selection

Development of the ReSki test Psychometric testing of the ReSKki test
Design: Methodological cross-sectional, Question 3: What are the psychometric properties
descriptive of the ReSki test for assessing undergraduate

i licants’ ing skills?
Sample: Pilot sample of undergraduate DUISING appHcants” feasofing sKitis

nursing applicants (n=846), a two-round Question 4: What is the usability of the ReSki
expert panel (n=5, n=3) test?

Design: Methodological cross-sectional

Sample: Undergraduate nursing applicants
(n=1,056)

4

III ASSESSMENT PHASE 2019-2020 (Paper 1IV)
Purpose: to assess nursing applicants’ reasoning skills and factors related tothem

Question 5: What is the level of nursing applicants’ reasoning skills?
Question 6: What factors are related to nursing applicants’ reasoning skills?
Design: Cross-sectional

Sample: Undergraduate nursing applicants (n=1,056)

\ 4

A valid and objective Reasoning Skills (ReSki) test for national use in nursing student selection
and new knowledge about the assessment of reasoning skills for the development of
undergraduate student selection methods.

Figure 1. Study phases I-lIl.
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4 Materials and Methods

The aim of the study was to develop a valid and objective ReSki test for national use
in nursing student selection. Therefore, the study followed the main principles of test
development procedures (AERA, APA & NCME, 2014; DeVellis, 2017). The first
version of the ReSki test was developed prior this study. In this study, the second
version of the ReSki test was developed and tested.

The ReSki test (version 2) was developed by using mixed methods research
(Tashakkori et al., 2020). More specifically, both qualitative and quantitative
approaches, and various study designs, samples, settings, data collection and data
analysis methods were used to conduct the study (Table 1). The results of the
different study phases were integrated to fully understand the research problem and
to develop a valid and objective ReSki test for national use in nursing student
selection (Moran-Ellis, et al., 2006; Tashakkori et al., 2020). This study was based
on a philosophical underpinning of pragmatism (Morgan, 2007; Tashakkori et al.,
2020) and the methodological decisions were made based on the test development
procedures.

This chapter describes the materials and methods used in this three-phased study
to address the RQs 1-6. In addition, the test development process and ethical
considerations of the study are described in this chapter.
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Table 1. Study phases, designs, and methods.

Materials and Methods

Phase

| DESCRIPTIVE
PHASE

2017-2018

Il TEST
DEVELOPMENT
PHASE

2018-2019

m
ASSESSMENT
PHASE

2019-2020

Paper

1,
summary

Design

Descriptive
design:
Scoping
review

Qualitative
descriptive
design

Methodological
cross-sectional
design

Descriptive
design

Methodological
cross-sectional
design

Cross-
sectional
design

Sample,
setting, time

Previous
empirical
studies (n=24)
from CINAHL,
ERIC,
PsycINFO,
PubMed and
Scopus
databases,
2017-2018

Graduating
nursing
students
(n=16) from
two UASs,
nursing
experts (n=9)
from two
organisations,
2017-2018

Undergraduate
nursing
applicants
(n=846) from
six Finnish
UASs, 2018

Educators and
researchers
(1%t round:
n=5, 2" round:
n=3), 2019

Undergraduate
nursing
applicants
(n=1,056) from
six Finnish
UASs, 2019

Undergraduate
nursing
applicants
(n=1,056) from
six Finnish
UASs, 2019

Data
collection

Systematic
literature
search

Focus group
interviews

Pilot testing of
the ReSki test
(version 1)

Two-round
expert panel

Testing the
psychometric
properties of
the ReSki test
(version 2), P-
SuUS

ReSki test
(version 2),
background
questionnaire,
P-SUS

Data analysis

Charting,
collating,
summarising,
and inductive
content
analysis

Inductive and
deductive
content
analysis

Descriptive
statistics,

IRT (2PL)

I-CVI

Descriptive
statistics,
correlation
coefficients,
IRT (3PL),
usability
analysis

Descriptive
statistics,
Analysis of
Covariance
(Tukey’s test)
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4.1 Study design, setting and sampling

Phase |

In the first phase of this study, a scoping review (Paper I) and a qualitative descriptive
study with focus group interviews (Paper II) were conducted (Table 1).

A scoping review (Paper I) was conducted to map the existing literature and
evidence base to identify reasoning skills to be assessed in nursing student selection
(Arksey & O™alley, 2005). The focus of this doctoral dissertation was on the
assessment of nursing applicants’ reasoning skills, but the preliminary searches
indicated the need for a comprehensive analysis of learning skills assessment in
nursing student selection, and thus reasoning skills were reviewed as part of other
learning skills. Previously, there has been a lack of evidence-based knowledge in
relation to nursing student selection practices and the establishment of what exactly
to assess (Taylor et al., 2014). A scoping review was chosen as a suitable method to
map the contents and methods used in the assessment of nursing applicants’ learning
skills. The scoping review followed Armstrong et al.’s (2011) five steps of
conducting a scoping review: 1) identify the RQs, 2) identify relevant studies, 3)
select the studies, 4) chart the data and 5) collate, summarise and report the results.
Since scoping reviews do not usually include the assessment of the quality of
selected studies, no quality appraisal was conducted (Arksey & O'Malley, 2005;
Armstrong et al., 2011). Altogether 24 empirical studies with various study designs
were included in the review.

Focus group interviews (Paper II) were conducted to identify reasoning skills to
be assessed in nursing student selection for the development of the ReSki test (Doody
et al., 2013a). Based on the results of the earlier conducted scoping review (Paper 1),
reasoning skills were not described on a detailed level enough for the
operationalisation of reasoning skills. Focus group interviews including graduating
nursing students and experts (nurse educators, managers, and researchers) was
considered a suitable method to gather relevant information about a relatively
abstract and scarcely studied topic (Doody et al., 2013a). The study informants were
purposefully sampled: students from two UASs and experts from two other
organisations. Nursing students were recruited via contact persons resulting
altogether 16 final year undergraduate nursing students. The decision to include
nursing students in the study was based on the informants’ recent experience of
student selection. Experts were recruited via a contact person or directly by the main
researcher resulting altogether nine expert informants. The experts included to the
study were assumed to provide relevant insight into the study topic based on their
expertise in reasoning skills in nursing. More specifically, the experts were selected
based on their research topic and/or teaching expertise in reasoning skills.
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Phase I

In the second phase of this study, a ReSki test (version 2) for undergraduate nursing
student selection was developed and psychometrically tested (Paper III; Summary)
(Table 1). The ReSki test (version 2) was based on the previously developed test
version (Paper 111, Figure 1). Different study designs were used to develop the ReSki
test (version 2) and to test its” psychometric properties (Table 1).

A methodological cross-sectional design was used to pilot test the ReSki test
(version 1) to analyse discrimination and the difficulty of the generated items using
IRT. The pilot test took place in six Finnish UASs nationwide with 846
undergraduate nursing applicants who took the joint electronic entrance examination
of the RESSNE project and consented to the pilot study (Paper III). The participants
were purposefully sampled, because they participated in the entrance examinations
organised by the UASs who were partners of the ReSSNE project. In the pilot
sample, the mean (M) age of the applicants were 26.5 years (Standard Deviation
[SD] 8.1, range 18-57), mostly being female (n=738, 87.6%) and 44.1% were first-
time applicants.

After pilot testing, a descriptive design with a two-round expert panel was used
for content validity evaluation of the ReSki test (Paper III). Six experts who were
educators and/or researchers were purposefully sampled and invited to the study.
The experts were from one organisation and they had participated to the focus group
interviews in the first phase of this study. Five experts participated to the first round.
In the second round, three (out of four) of the experts’ responses followed the
instructions provided and thus were included in the study.

After the pilot testing and content validity evaluations, a methodological cross-
sectional design was used for psychometric testing of the developed ReSki test
(version 2) (Paper III). Six Finnish UASs who participated to the pilot testing were
included in the study. The study included a purposeful sample of 1,056 (N=1,906)
undergraduate nursing applicants who took the joint electronic entrance examination
and consented to the study.

Phase Il

In the third phase of this study, a cross-sectional design was used to assess nursing
applicants’ reasoning skills and factors related to it (Paper IV) (Table 1). The sample
(n=1,056) from the psychometric testing of the ReSki test (version 2) (refer to the
description of the psychometric testing in study phase II, page 43) was also used in
the third study phase.
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4.2 Data collection

Phase |

In the scoping review (Paper 1), the data were collected with systematic literature
search from five electronic databases (Cumulative Index to Nursing and Allied
Health Literature [CINAHL], Education Resources Information Center [ERIC],
PubMed, PsycINFO and Scopus). The data search combined relevant Medical
Subject Headings and CINAHL headings and several dictionary terms describing
learning skills and nursing student selection (more in-depth description in Paper I).
The search terms included the concept of reasoning and its synonyms to ensure
scoping of studies that comprehensively addressed the assessment of nursing
applicants’ learning skills including reasoning skills. The search was limited to
English or Finnish language, abstract available and publication year 2006-2018 to
capture the most recent literature. The identification of the relevant studies was
conducted by two researchers in 10 July 2018. The selection of relevant studies was
based on the inclusion/exclusion criteria by screening the title, abstract and full text
(Aveyard, 2007). Empirical studies, literature reviews and doctoral dissertations
reporting assessment of undergraduate nursing applicants’ learning skills were
included in the review. After the systematic search and identification of relevant
studies, the reference lists of the retrieved articles were manually searched for the
possible inclusion of relevant articles outside the databases used resulting to the
inclusion of two studies. As a result of the literature search, 24 original studies
(published during the years 2006-2016) were selected, namely 19 research articles
and 5 doctoral dissertations.

In the qualitative descriptive study (Paper I1), the data were collected with focus
group interviews from two expert groups and two student groups (n=25) (Doody et
al., 2013b). The interviews were conducted face-to-face in meeting rooms of the
informants’ organisations (n=2) in December 2017 and January 2018. The
interviews followed a previously piloted interview guide (Vaughn et al. 1996) that
included: 1) Introduction, 2) signing the informed consent, 3) filling the short
background information questionnaire, 4) a warm-up and clarification of the terms,
5) main question (“What reasoning skills should be assessed in nursing student
selection”?) and 6) a wrap-up and closing statements (Paper II). One moderator (the
main researcher) conducted the interviews and applied reflective listening and
follow-up questions to encourage in-depth and interactive discussion of a study topic
(Doody et al., 2013b). The interviews ranged from 60 to 75 minutes. All the
interviews were audio-recorded and transcribed verbatim by the main researcher.
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Phase I

In the pilot study (Paper III), the data were collected (31 October 2018) with the
ReSki test (version 1). The nursing applicants (n=846) performed the test under
supervision in computer classrooms as part of the joint electronic entrance
examination consisting of the domains of learning skills (including reasoning skills,
language skills and mathematical skills), emotional intelligence and certainty of
career choice (Haavisto et al., 2019).

After the pilot study, the ReSki test was further developed (Paper III). The data
were collected (March 2019) from an expert panel (two rounds) with electronic
questionnaires via e-mail for the evaluation of ReSki test question and item (i.e.
response option) relevance and clarity (DeVon, et al., 2007; Paper III). In the first
round, the questionnaire included the structure and content of the ReSki test, and the
experts were invited to evaluate the questions/items on a scale relevant/not relevant
and clear/not clear (DeVon et al., 2007; Polit & Beck, 2006). Additionally, the
experts were asked to provide comments and suggestions for revisions if necessary.
In the second round, the experts evaluated the clarity (clear/not clear) of the revised
questions/items and the relevance of the distractor items (i.e. incorrect items of the
test) in comparison to the correct items to avoid ambiguity in the correct answers.
Experts were able to provide comments and suggestions for revisions.

After the pilot study and content validity evaluation, in the psychometrical
testing (Paper III), the data were collected (28 May 2019) with the ReSki test
(version 2). Similar to pilot study, the nursing applicants (n=1,056) performed the
ReSki test under supervision in computer classrooms as part of the joint electronic
entrance examination consisting of the domains of learning skills (including
reasoning skills, language skills and mathematical skills), emotional intelligence and
certainty of career choice (Haavisto et al., 2019). Furthermore, a Finnish version of
The Positive System Usability Scale (P-SUS) (Jokela, 2013) was used as part of the
data collection to assess how the applicants as subjective users perceived the
usability of the electronic ReSki test for student selection purposes. The usability
(i.e. effectiveness, efficiency, and satisfaction) of any tool or system must be viewed
for its appropriateness to the certain context (Brooke, 1996; Brooke, 2013).

Phase Il

In the cross-sectional study (Paper IV), the data were collected with validated ReSki
test (version 2) and P-SUS. The data (n=1,056) from the psychometric testing of the
ReSki test (version 2) (refer to the description of the psychometric testing in study
phase II, page 45) was also used in the third study phase. In addition, demographic
details (age, gender, previous education [high school/vocational school], previous
Finnish higher education degree, previous application to nursing studies, study
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programme choice and work experience in the field prior to application) were
collected with a background questionnaire in the joint electronic entrance
examination.

4.3 Instruments

Two instruments, namely ReSki test and P-SUS, were used in this study in phases II
and III (Table 1). The ReSki test (version 2) was developed in this study (Figure 2).

Years 2015-2017

Reasoning Skills
(ReSki) test
Version 1

'

Years 2017-2019 (in this study)
é STEP 1: )
Strengthening the
theoretical base
of the test

.

STEP 2:
Pilot study (n=846)
(Paper III)

'

STEP 3:

Content validity *  Atwo-round expert panel
evaluation «  Item revisions

(Paper III)

!

Reasoning Skills
(ReSki) test
Version 2

o /

Figure 2. The development process of the ReSki test (version 2) (Modified from Paper lll, Figure

1).

*  Scoping review (Paper I),
*  Focus group interviews (Paper II)
*  Bluepnnt created

* Item revisions
¢ New structure created

-
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Reasoning Skills (ReSki) test

The first version of the ReSki test was developed prior this study (Figure 3). The
second version of the test was developed in this study (Figure 2). Overall, the ReSki
test was developed during the years 2015-2019 following the main principles of test
development procedures (AERA, APA & NCME, 2014; DeVellis, 2017). The
development process of the ReSki test has been described in detail in the Paper III.
The first version of the ReSki test was developed in the ReSSNE project (2015—
2017) by the researchers to assess undergraduate nursing applicants’ reasoning skills
(Paper III). The test was developed for a joint electronic entrance examination that
consisted of the domains of learning skills (including reasoning skills, language
skills and mathematical skills), emotional intelligence and certainty of career choice,
and thus the time limit and scoring of the ReSki test was allocated as part of the joint
entrance examination. (Haavisto et al., 2019.) The test was initially developed based
on previous literature (Levett-Jones et al., 2010; Simmons, 2010) and a synthesis of
the results of a literature review and focus group interviews (Haavisto et al., 2019).
The ReSki test was based on a reasoning process (Levett-Jones et al., 2010) and
included a case followed by three question sections each including one closed-ended
question related to the case with several response options (correct and distractor
items) (Figure 3). The topic of the case was about overweight which was considered
as a generic phenomenon without the requirement of previous nursing knowledge.
The first version of the ReSki test was developed in two steps (Paper 111, Figure 1).
The second version of the ReSki test was developed in this study during the years
2017-2019. Test development is an ongoing process of developing items and
evaluating the psychometric properties of the test for which there is no endpoint
(DeVellis, 2017; DeVon et al., 2007). Moreover, test version 1 (Figure 3) was
originally developed simultaneously with all the domains of the joint entrance
examination and there was a need to strengthen the theoretical base of the ReSki test.
More detailed information about reasoning skills for the operationalisation of the
concept and to ensure the development of a valid test was needed. The second
version of the ReSki test was developed in three steps (Figure 2; Paper 111, Figure 1).
In the first step, descriptive data were collected with a scoping review (Paper I)
and with focus group interviews (Paper II) to identify reasoning skills to be assessed
in undergraduate nursing student selection (Figure 2). Next, a blueprint was created
to critically appraise the test (version 1) and to identify what is actually measured,
and thus to support the development of the test (Figure 2; Paper III). The blueprint
supported renaming the question sections to establish what is measured (Figure 3).
More specifically, in strengthening the theoretical base of the test, the steps of the
reasoning process were possible to identify to the selection phase (Paper II). In the
focus group interviews, the beginning (steps 1-5) of the reasoning process (Levett-
Jones et al., 2010; Paper II) was emphasised and therefore only the most relevant
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and technically executable steps of 1) Collect information, 2) Process information
and 3) Identify the problem and establish goals were included in the ReSki test
(Paper III). More specifically, the step of consider the situation (Paper II) was not
considered as relevant to be included to the test. According to previous literature, a
similar decision has been made when structuring a simulation game of clinical
reasoning by Koivisto et al. (2016). In addition, the steps of identifying the problem
and establishing goals were both included to the question section three to maintain
the assumed difficulty level of the test. Overall, the development process required
constant consideration of the possible test difficulty, applicant perspective, features
of the electronic platform and the use of the test as part of the joint entrance
examination meaning the allocation of the test scores and timing as part of the overall
exam scores and time.

In the second step, the ReSki test was piloted to analyse the level of
discrimination and the difficulty of the items. After the pilot test, revisions were
made for the structure and items of the test (refer to the data analysis, page 51) (Paper
111, Figure 1).

In the third step, a two-round expert panel was conducted to evaluate the content
validity. Based on the results, necessary revisions were made based on the panel
results (refer to the data analysis, page 51) (Paper III, Figure 1).

As a result of the test development process, a ReSki test (version 2) assessing
undergraduate nursing applicants reasoning skills according to reasoning process
(Levett-Jones, 2010; Paper II) in nursing student selection context was developed
(Figure 3). ReSki test is an electronic case-format test. Based on the case, a nursing
applicant collects information, processes that information and finally makes a
decision by identifying the problem and establishing goals. ReSki test includes three
question sections each including one closed-ended question with 12 response
options. Out of these 12 options, three items are correct and nine are distractor items
(i.e. incorrect options that may be tempting to choose but are not correct). The test-
taker is instructed about the number of correct items (e.g. choose three) and the
scoring system. The ReSki test is performed under supervision. The time-limit and
scoring of the ReSki test are part of the joint entrance examination which takes 2.5
hours. No penalty scores are given to avoid applicants’ risk-taking strategies that
may prevent measuring true ability because it has been found that for instance, high-
achieving applicants with low degree of risk-taking behaviour may score lower than
they usually would (Stenlund et al., 2018).
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Reasoning Skills (ReSki) test version 1 Reasoning Skills (ReSki) test version 2
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Figure 3. ReSki test versions 1 and 2.

Positive System Usability Scale (P-SUS)

A Finnish version of the P-SUS was used in this study to assess the perceived
usability of the ReSki test (Table 1). The System Usability Scale (SUS) is widely
used, since it was developed for a quick, reliable, low-cost usability scale that can be
used for global assessments of how end-users perceive the systems usability
(Brooke, 1996). Like the original SUS (Brooke, 1996), P-SUS is a quick, open access
tool consisting of 10 items with five-point Likert scale (1=strongly disagree,
S=strongly agree) (Jokela, 2013). Like SUS, P-SUS provides a single overall SUS
score ranging from 0 to 100 where 0 refers to the worst usability and 100 to the best
usability (Brooke, 2013). The SUS score of 68 refers to an average usability (Brooke,
2013). The P-SUS is identical with the original SUS, but all the items are positively
worded (Sauro & Lewis, 2011). The advantage of the positively worded SUS is the
possibility to avoid mistakes in responding (i.e. the respondents may accidentally
agree with the negative items) and to avoid miscoding (i.e. the researchers may forget
to reverse the scales) (Sauro & Lewis, 2011). In this study, the Finnish version of P-
SUS was used, and the main concept was modified referring to an electronic entrance
examination system (Jokela, 2013).

47



Jonna Vierula

4.4 Data analysis

Phase |

In the scoping review (Paper I), the data (n=24) were analysed by charting, collating
and summarising (Armstrong et al., 2011) and using inductive content analysis (Elo
& Kyngis, 2008). First, characteristics of the selected studies (such as author(s), year
of the publication and methodology), contents assessed and methods used to assess
nursing applicant’ learning skills, were charted and collated. Second, summarising
and inductive content analysis were used to synthesise the data and answer to the
RQs (Paper I). The analysis was conducted by the same researchers who performed
the literature search and the final analysis was discussed in the research group.

In the qualitative descriptive study, the data from the focus group interviews
(Paper II) were analysed with deductive and inductive content analysis (Elo &
Kyngis, 2008). The main categories were formed deductively and the subcategories
inductively. The Clinical Reasoning Model by Levett-Jones et al. (2010) was used
as a deductive framework to identify the main categories. In the deductive approach,
the structure of analysis is operationalised based on previous knowledge (Elo &
Kyngis, 2008). The deductive approach with the Clinical Reasoning Model was
chosen because the Clinical Reasoning Model describes the reasoning process step
by step in nursing creating a detailed structure for the analysis. The Clinical
Reasoning Model is a well-known framework and educational model that has been
used in earlier studies (Levett-Jones et al., 2010; Theobald & Ramsbotham, 2019).
The eight main steps (1) Consider the situation, 2) Collect cues and information, 3)
Process information, 4) Identify the problem, 5) Establish goals, 6) Take action, 7)
Evaluate outcomes and 8) Reflect on the process of action and new learning) of the
clinical reasoning process were used as the main categories and thus the structure of
the categorisation matrix. In this study, the nursing applicants’ reasoning skills were
analysed as generic skills not nursing specific. The data analysis was performed
manually in a Word document. All in all, the data comprised 66 pages of transcribed
interviews and 137 original phrases that answered to the research questions and were
analysed. The original phrases from the interview data were collected to the
categorisation matrix under the deductive categories for further condensing and
coding. The codes were further synthesised into subcategories inductively. The main
researcher conducted the analysis and the entire research group critically appraised
the final analysis making changes with consensus.
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Phase I

In the pilot study (Paper III), the data were analysed with descriptive statistics and
with IRT (2PL) approach (Sulis & Toland, 2017). The data were analysed using Stata
15.1 (StataCorp., 2017) and Mplus 8.1 (Muthén & Muthén, 1998-2012) statistical
programmes. Descriptive statistics (frequencies, percentages) were used to describe
the item proportions in each question section. IRT analysis were used to analyse the
discrimination and difficulty estimates (2PL) of the ReSki test (version 1) items.
Correct items with >95% correct responses and distractor items with >99% correct
responses were deleted from the analysis. The remaining items (43 out of 49)
proceeded to the IRT analysis. As a result of the analysis, revisions were made for
the ReSki test. Items with the difficulty estimate below —2 referring to very easy
were deleted (Baker, 2001; Hambleton et al., 1991). Moreover, the structure of the
ReSki test was modified to three correct items out of 12 options for each question
section to unify the structure of the test and to reduce the possibility of guessing. As
a result, revisions for the test were made since only 10 original items were accepted
for further use (Paper III; Figure 3).

In the two-round expert panel evaluations (Paper III), the data were analysed
using item-level Content Validity Index (I-CVI) (Polit & Beck, 2006) by summing
up the experts’ ratings. Percentages were used to describe the I-CVI and the
acceptance limit was set for 80% in the first round and 100% in the second round
(Imle & Atwood, 1988). More specifically, items/questions with less than 80%
consensus were modified after the first round. In the second round, the experts agreed
the clarity and relevance of the evaluated items/questions, resulting in 100%
consensus and thus indicating an acceptable content validity for the ReSki test
(version 2).

In the psychometrical testing of the ReSki test (Paper I1I), the data were analysed
with descriptive statistics, correlation coefficients for subtotal/total scores, IRT
modelling with discrimination, difficulty and pseudoguessing parameters and SUS-
scoring technique for usability evaluation. The data were analysed using Statistical
Analysis Software (SAS 9.4®) (SAS Institute Inc., 2015), Mplus 8.1. (Muthén &
Muthén, 1998-2012), TestGardener online software and Microsoft Excel (Microsoft
365 ProPlus, version 2002). Participant demographics and ReSki test results were
analysed with descriptive statistics (frequencies, percentages, mean, SD, range). The
relationships amongst subtotals (the three question sections), relationships between
the ReSki test total scores and the domain of learning skills (scores) and relationships
between the ReSki test total scores and total entrance examination scores were
analysed with Pearson correlation coefficient. The ReSki test items were analysed
using IRT to examine the items’ discrimination, difficulty and pseudoguessing
estimates. Items (12 out of 36) with >95% correct responses were deleted from the
analysis. First, the ReSki test items were analysed using 2PL IRT model showing
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the difficulty and discrimination estimates. Second, as suggested by AERA, APA, &
NCME (2014), a further analysis was undertaken to gather data to establish the
validity of the test. The further analysis of the binary data was undertaken using
TestGardener online software, a new version of the IRT (Li et al., 2019), to obtain
more detailed ICCs and the three parameters of discrimination, difficulty and
pseudoguessing (3PL). The 2PL model showed the discrimination and difficulty
estimates for each item in all the question sections. The discrimination estimates
(2PL) were classified according to Baker (2001) from very high to very low and 0 if
not discriminating at all (Paper III, Table 5). The difficulty estimates (2PL) were
classified according to Baker (2001) and Hambleton et al. (1991) from very hard to
very easy. The 3PL model (TestGardener) showed the discrimination, difficulty and
pseudoguessing parameters with more detailed ICCs for the ReSki test items. The
difficulty estimates were recomputed and classified according to Ramsay et al.
(2019) from easy to difficult based on the 5%, 25%, 50%, 75% and 95% quantiles.
Pseudoguessing was considered high if it exceeded the 30% threshold (Ramsay et
al., 2019; Tavakol et al., 2014). The pseudoguessing was analysed by observing the
cut points in the 5% quantile in the ICCs, because there was a small amount of data
available for estimating curve shapes below the bottom and over the top 5% intervals
(Ramsay et al., 2019) (Paper III, Figure 2).

The perceived usability of the electronic ReSki test was analysed using the SUS-
scoring technique (Brooke 1996; 2013). For the positively worded items, the score
contribution is the scale position minus 1 meaning that each item's score contribution
ranges between 0-4. Therefore, the P-SUS data were coded from the original range
of 1-5 (Likert-scale) to the SUS-scoring technique range of 0—4. After calculating
the individual item contributions, the sum scores were multiplied by 2.5 to obtain the
single overall SUS score ranging from 0 to 100 (0=worst usability, 100=best
usability) and a score 68 representing the average usability score (Brooke 1996;
2013). In addition, mean values for each re-coded P-SUS item were calculated. Only
the questionnaires with full data (the participant answered all the ten items and there
are no missing values) were included to the data analysis (Finstad, 2006).

Phase Il

In the cross-sectional study (Paper 1V), the data were analysed using Statistical
Analysis Software (SAS 9.4®) (SAS Institute Inc., 2015). The demographic
characteristics and results of the ReSki test were analysed with descriptive statistics
(frequencies, percentages, measures of central tendency). Nursing applicants’
reasoning skills were assessed with ReSki test score mean values on the level of
above or below the centre of the range of possible scores, because the mean scores
close to the centre of the range of possible scores are considered desirable (DeVellis,
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2017). Pearson correlation coefficient was computed to assess the relationships
amongst subscores. The factors related to nursing applicants’ reasoning skills were
analysed using analysis of covariance with Tukey’s test in post-hoc multiple group
comparisons (level of statistical significance at 0.05).

4.5 Ethical considerations

The study was conducted by following responsible conduct of research (The Finnish
Advisory Board on Research Integrity TENK, 2012) including the protection of the
data integrity (The European Parliament and the Council of the European Union,
2016a). The premises for the responsible conduct of research were followed in all
the three study phases.

The study topic and its relevance to nursing science includes characteristics that
needs to be considered from an ethical perspective. Nursing student selection affects
thousands of HEIs and applicants on an annual basis. Assessment in student selection
context is part of high-stakes testing because the selection decisions have
consequences both for the applicant and the HEI. Therefore, the phenomenon of
nursing student selection includes the elements of justice and equality. HEIs are
responsible for using valid and reliable selection methods that enable the equal
treatment and objective assessment of the applicants. This study has its basis in the
ReSSNE project that was established nationally to improve nursing student selection
practices. From an ethical perspective, the topic and aim of this study can be
considered acceptable, because 1) there is a need to develop valid nursing student
selection practices that are aiming for equal treatment of the applicants, 2) there is a
need to select applicants who are most suitable for the education, proceed in their
studies, graduate on time and deliver safe care for service users, and 3) this study
produced ethically sustainably new knowledge and a novel test that can be used in
further research in nursing science.

Phase |

In the first phase of this study, the scoping review (Paper I) did not require an ethical
approval or permission, since the data included previously published studies that
were publicly available via the databases. Honesty was aimed for in reporting the
results and limitations of the scoping review.

In the qualitative descriptive study applying focus group interviews (Paper II),
an ethical approval was provided by the Ethics Committee of the Higher Education
Institution (11 September 2017). Permission to conduct the study was obtained from
all the organisations involved and informed consent was obtained from all the study
informants. The study informants received an information letter prior the interviews
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and were again provided with the information in the beginning of the interviews. The
study maintained voluntary participation, anonymity, and confidentiality of the study
informants. Some of the expert informants knew the researcher beforehand, but there
was no conflict of interest between the researcher and the informants. None of the
student informants knew the researcher beforehand and were not researchers’ own
students. It was confirmed that the informants understood their rights and the
meaning of their contribution to the study by asking the written informed consent.
None of the informants withdrew from the study. Anonymity of the informants was
ensured by storing the data carefully (i.e. only the researcher had the access), deleting
personal, organisational, or otherwise identifying details from the transcripts and
from the study report. The experts and the description concerning their organisations
and positions were not reported in detail to ensure the anonymity of the informants.
The data will be destroyed after the completion of the dissertational study.

Phase Il

In the second phase of this study, the pilot study (Paper III) involved six Finnish
UASs with 846 undergraduate nursing applicants. An ethical approval was provided
by the Ethics Committee of the Higher Education Institution (20 August 2018).
Permission to conduct the study was obtained from the participant UASs who were
partners of the ReSSNE project. The applicants were informed about the study prior
the data collection. The applicants received the invitation letter of the study together
with the entrance examination invitation letter. The study maintained voluntary
participation, anonymity, and confidentiality of the participants. Informed consent
was obtained from the applicants electronically before they started the exam. The
information about the applicants who consented/did not consent to the study was not
provided to the UASs. The data were provided to the researcher via the project
manager of the ReSSNE project who received the data (protected with a password)
from the digital entrance examination system. The data were anonymised before the
data analysis.

In the expert panel evaluations (Paper III), the permission to conduct the study
was obtained from the experts’ organisation. The same experts participated to the
focus group interviews earlier in this study (the qualitative descriptive study in the
phase I). The participants were informed about the study with a written study
information letter. The study maintained voluntary participation, anonymity, and
confidentiality of the participants. The experts consented to the study by answering
to the e-mail.

In the psychometric testing of the ReSki test, ethical considerations, and
procedures similar to pilot testing earlier in the phase I were followed. An ethical
approval was obtained from the Human Sciences Ethics Committee in the Satakunta
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region (former Ethics Committee of the Higher Education Institution) (14 April
2019), permission to conduct the study from the six UASs (partners of the ReSSNE
project) and informed consent from the participating nursing applicants (n=1,056).
The applicants received an invitation letter of the study together with the entrance
examination invitation letter. Informed consent was obtained from the applicants
electronically before they started the exam to ensure that the applicants understood
their rights (voluntary participation, anonymity, and confidentiality of the
participants) and the meaning of their contribution to the study. The participating
UAS:s did not receive the information if their applicants consented or did not consent
to the study. The data were provided to the researcher via the project manager of the
ReSSNE project who received the data (protected with a password) from the digital
entrance examination system. The data were pseudonymised before the data analysis
and the original data including any identification details were stored behind the
password with limited access.

Phase Il

In the third phase of this study (Paper IV), the sample (1,056 nursing applicants) and
the time of the data collection (Spring 2019) were the same as described in the
psychometric testing of the ReSki test in the second phase of this study (Paper III).
Therefore, the ethical considerations and procedures followed are the same as
reported in the phase II (refer to the description of the psychometric testing in study
phase II, pages 54-55).
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5 Results

The results of this study are presented in this chapter according to the study phases
and following the RQs 1-6. First, the results of the descriptive study phase are
provided describing the reasoning skills to be assessed in nursing student selection
(Paper I; Paper II; RQs 1-2). Second, the results of the test development phase are
presented based on the psychometric testing and usability evaluation of the ReSki
test (Paper III; Summary; RQs 3—4). Third, the results of the assessment phase are
reported describing undergraduate nursing applicants’ reasoning skills and factors
related to them (Paper IV; RQs 5-6). Finally, a summary of the main results is
provided. The more detailed descriptions of the results are presented in the original
publications [-1V.

5.1 Reasoning skills to be assessed in nursing
student selection

Reasoning skills assessed as part of learning skills in undergraduate
nursing student selection (Paper I)

A scoping review with systematic literature search described the assessment of
reasoning skills as part of learning skills in undergraduate nursing student selection
(Paper I). The scoping review included 24 empirical studies (doctoral dissertations
and research articles) published between 2006 and 2016. The chosen studies
originated from four countries, mainly from USA (18 studies).

Four categories (language and communication, reasoning, mathematical and
natural sciences skills) with several objects of assessment were identified for
assessing nursing applicants learning skills (Paper I, Table 1). Language and
communication skills, and mathematical skills were the most assessed learning skills
whereas reasoning skills and natural sciences skills were assessed less. More
specifically, seven studies reported the assessment of reasoning skills. Nine objects
of assessment (analysis, inference, evaluation, critical thinking, decision-making,
deductive reasoning, inductive reasoning, logic and problem-solving) were
identified in reasoning skills (Paper I, Table 1).
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The learning skills identified were assessed using two main methods: on-site
selection methods (test/examination conducted before or during the selection
process) and previous academic achievement (GPA of secondary school or pre-
nursing studies) (Paper I, Table 2). On-site selection methods used included
standardised tests, nationwide entry exam and interviews. Standardised tests were
used most to assess applicants’ learning skills. Reasoning skills were assessed using
standardised tests (HSRT, WGCTA), nationwide entry exam (in Italy) and with
interviews (MMI and an interview reported by Macduff et al., 2016).

Relationships between the on-site selection methods (most often standardised
tests) assessing nursing applicants’ learning skills and academic performance were
reported in 19 of the chosen studies (Paper I, Table 2). The applicants’ success in
on-site selection methods were most often (reported in 15 studies) positively related
to academic performance (i.e. success in the first semester/year or during the studies,
attrition, timely graduation and passing the NCLEX-RN). In reasoning skills,
nursing applicants’ HSRT and WGCTA scores were positively related to academic
success (first year and during the studies) and timely graduation whereas MMI scores
were positively related to academic success during studies.

Overall, the results indicated that applicants’ entry scores of learning skills were
positively related to academic performance, but none of the existing selection
methods assessed all four categories of learning skills. Overall scores in on-site
assessments of learning skills (assessing more than only category) were the best
predictor of future academic performance. Furthermore, reasoning skills in the
selection phase were a promising predictor of future academic performance
supporting the assessment of reasoning skills as part of other learning skills.
However, the review results indicated that there is a need to clarify the concept of
reasoning and its synonyms for the better operationalisation of the concept. In the
chosen studies, the objects of assessment in reasoning skills were described on a
general level lacking a more detailed description that could be used in the test
development in the second phase of this study.

Reasoning skills identified for the selection of undergraduate nursing
students (Paper Il)

A qualitative descriptive study with focus group interviews (Paper II) identified the
reasoning skills for the selection of undergraduate nursing students. The student
informants of the study (n=16) were 21-50 years old, and mostly female (93.8%),
whereas the expert informants (n=9) were 35-58 years old, mostly female (88.9%),
and each had over 10 years of experience in healthcare (Paper II).

All eight steps of the clinical reasoning process (Consider the situation, Collect
cues and information, Process information, Identify the problem, Establish goals,
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Take action, Evaluate outcomes and Reflect on the process of action and new
learning) (Levett-Jones et al., 2010) with 15 subcategories were identified as relevant
for the student selection phase (Paper II, Figure 1). Although all the steps of the
clinical reasoning process (Levett-Jones et al., 2010) were identified relevant for the
selection phase, the first five steps were emphasised based on the number of original
phrases analysed (Table 2). More specifically, information processing skills (Step 3)
were most discussed and thus seen important to be assessed in nursing student
selection. (Paper II; Table 2.)

Table 2. Reasoning skills identified for the selection of undergraduate nursing students.

Main categories* Subcategories

Step 1: Consider the situation Defining the situation
Considering the whole situation

Step 2: Collect cues and information Gathering information
Gathering cues

Step 3: Process information Interpreting the information
Discriminating the information
Synthesising the information
Making inferences

Step 4: Identify the problem Defining the problem
Step 5: Establish goals Planning actions

Finding the solution
Step 6: Take action Implementing the solution
Step 7: Evaluate outcomes Evaluating the decision

Step 8: Reflect on the process of action and new | Reflecting on one’s actions
learning Processing the feedback

* Most emphasised main categories are denoted with bolded text.

5.2 Psychometric properties and usability
evaluation of the ReSki test

Psychometric properties of the ReSki test (Paper IlI)

The psychometric properties of the ReSki test (version 2) were tested with 1,056
undergraduate nursing applicants (Paper III). The majority (86%) of the applicants
were female and slightly over half of the applicants (54%) were high school
graduates (Table 3). Most of the applicants (59.5%) were first-time applicants and
slightly over half of the applicants (51.5%) had nursing as their primary study
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programme choice. Nearly half of the applicants (49.6%) had work experience in the
field prior to application. (Table 3.)

Table 3. Characteristics of the participants (1,056 undergraduate

phases Il and Ill.

nursing applicants) in study

Characteristics/Variable

Age in years
Range
Mean (SD)

Gender
Male
Female

Previous education
High school
Vocational school

Previous Finnish higher education
degree

Yes

No

Previous application to nursing
studies

Yes
No

Study programme choice
Primary choice
Not a primary choice

Work experience in the field prior
to application

Yes
No

n*

1,050
18-55
24.56 (7.22)

147
904

568
484

93
953

426
625

485
457

520
529

%

14.0
86.0

54.0
46.0

8.9
91.1

40.5
59.5

51.5
48.5

49.6
50.4

* Missing values: Age in years (n=6), gender (n=5), previous education (n=4), previous Finnish
higher education degree (n=10), previous application to nursing studies (n=5), study programme

choice (n=114), work experience in the field prior to application (n=7).

The ReSki test demonstrated variance between the test-takers according to the mean
values and SDs calculated for the sub-and total scores (Tables 4-7), which is
considered important for high-stakes tests that need to be able to discriminate
between the test-takers (DeVellis, 2017; Ramsay et al., 2020). In addition, the
percentages of correct answers for ReSki test items (distractors and correct items)
varied from 8.4% to 95%. The mean value of the ReSki total scores (2.72/4.5pt) was
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slightly higher than the centre of the range suggesting that the overall difficulty of
the ReSki test was acceptable, since a mean value close to the centre of the range of
possible scores is considered desirable (DeVellis, 2017; Table 4).

Table 4. ReSki test total scores and number and proportion of correct answers as total.

Reasoning skills*

Total scores

Number of correct
answers

Proportion of correct
answers

%

60.5

Range

0—4.5pt**
0-9

Mean (SD)

2.72pt (0.80)
5.45 (1.59)

* There were altogether nine correct items in the ReSki test. Each correct item was worth 0.5pt.

Maximum total scores were 4.5pt.

** pt=points.

The question section one was rather easy for the applicants supported by the
relatively high mean scores, and number and proportion of correct answers (Table

5).
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Table 5. ReSki test question section 1: descriptive statistics

items and correct items.

Results

of the responses for the distractor

Collecting
information
(Question
section 1)
Item 1

Item 2
Iltem 3

Item 4
Iltem 5

Iltem 6

Item 7

Iltem 8

Iltem 9

Iltem 10
Item 11
Iltem 12
Subscores

Number of correct
answers

Proportion of
correct answers

f % Range
(of the correct (of the correct

responses)* responses)*

685 64.9 -

733 69.4 0-0.5pt**

>95% of the applicants got the item correct™**
953 90.3 0-0.5pt
>95% of the applicants got the item correct™**

>95% of the applicants got the item correct***

463 43.8 0-0.5pt
933 88.4 -
984 93.2 -

>95% of the applicants got the item correct***
>95% of the applicants got the item correct™**
780 73.9 -
0-1.5pt
- 0-3

= 67.8 -

Mean (SD)

0.35pt (0.23)

0.45pt (0.15)

0.22pt (0.25)

1.02pt (0.37)
2.04 (0.75)

* Frequencies and percentages of the correct responses are reported for the distractor items and
correct items. Only the correct responses for correct items were scored in the test.
There were three correct items in the question section. Each correct item was worth 0.5pt.
Maximum subscores in the question section were 1.5pt.

The correct items in each question section are denoted with bolded text.

** pt=points.

*** The item was deleted from the further analysis for being extremely easy.

The question section two was the easiest question section of the test supported by
the highest mean scores, and number and proportion of correct answers (Table 6).
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Table 6. ReSki test question section 2: descriptive statistics of the responses for the distractor
items and correct items.

Processing
information
(Question
section 2)
Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 9

Item 10
Item 11
Item 12
Subscores

Number of correct
answers

Proportion of
correct answers

f % Range

(of the correct
responses)*

(of the correct
responses)*

>95% of the applicants got the item correct**
801 75.9 -
1,003 95.0 -
>95% of the applicants got the item correct™
670 63.5

812 76.9

0-0.5pt***
0-0.5pt

>95% of the applicants got the item correct™
>95% of the applicants got the item correct™
849 80.4 0-0.5pt
671 63.5 -

>95% of the applicants got the item correct™
>95% of the applicants got the item correct**
0-1.5pt
0-3

= 73.6 =

Mean (SD)

0.32pt (0.24)
0.38pt (0.21)

0.40pt (0.20)

1.10pt (0.37)
2.21 (0.74)

* Frequencies and percentages of the correct responses are reported for the distractor items and
correct items. Only the correct responses for correct items were scored in the test.
There were three correct items in the question section. Each correct item was worth 0.5pt.
Maximum subscores in the question section were 1.5pt.
The correct items in each question section are denoted with bolded text.

** The item was deleted from the further analysis for being extremely easy.

*** pt=points.

The question section three was the most difficult question section of the test
supported by the lowest mean scores, and number and proportion of correct answers

(Table 7).
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Table 7. ReSki test question section 3: descriptive statistics of the responses for the distractor
items and correct items.

Identifying the f % Range Mean (SD)
Z;?:ll)‘lair:h?:; goals (of the correct (of the correct

(Question responses)* responses)*

section 3)

Iltem 1 >95% of the applicants got the item correct**

Item 2 515 48.8 - -

Item 3 737 69.9 - -

Iltem 4 927 87.9 - -

Item 5 876 83.0 - -

Iltem 6 89 8.4 0-0.5pt*** 0.04pt (0.14)
Item 7 941 89.2 - -

Item 8 866 82.1 0-0.5pt 0.41pt (0.19)
Item 9 875 82.9 - -

Item 10 838 79.4 - -

Item 11 866 82.1 - -

Item 12 315 29.9 0-0.5pt 0.15pt (0.23)
Subscores - - 0-1.5pt 0.60pt (0.35)
Number of correct |- - 0-3 1.20 (0.70)
answers

Proportion of - 40.1 - -

correct answers

* Frequencies and percentages of the correct responses are reported for the distractor items and
correct items. Only the correct responses for correct items were scored in the test.

There were three correct items in the question section. Each correct item was worth 0.5pt.
Maximum subscores in the question section were 1.5pt.

The correct items in each question section are denoted with bolded text.

** The item was deleted from the further analysis for being extremely easy.

*** pt=points.

All of the examined correlations indicated positive and statistically significant values
(Paper III, Table 4). Correlations amongst the subtotals and between the subtotals
and total scores suggested that if applicants scored high in one question section, they
scored high in another ReSki question section and in the ReSki test as total, which
supports the theoretical basis of the test. (Paper 111, Table 4.) Correlations between
the ReSki test total scores and the applicants’ scores in the domain of learning skills
(including reasoning skills, mathematical and language skills) (r=0.44, p=<.0001)
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suggested that if applicants scored high in ReSki test, they scored high in the whole
domain of learning skills, which supports the assumption of ReSki test measuring
cognitive skills. Correlations between the ReSki test total scores and the applicants’
total scores in the joint entrance examination (r=0.37, p=<.0001) indicated that if
applicants scored high in ReSki test, they scored high in the whole entrance
examination, which suggests that ReSki test identified high-achieving applicants,
which is one important feature of an admission test (Ramsay et al., 2020).

The IRT analysis provided item-level information about the discrimination,
difficulty and pseudoguessing of the ReSki test items (Paper III). First, the 2PL
model provided the discrimination and difficulty estimates for the distractor items
and correct items (Paper 111, Table 5). The discrimination estimates varied from very
high to very low. The discrimination values for the distractor items were low in
comparison to the correct items. Two distractor items were highly discriminative,
two were moderate and otherwise the distractor items had low or very low
discrimination estimates. The discrimination estimates for correct items mainly
ranged between moderate and very high, since only two correct items had low/very
low discrimination estimates. The difficulty estimates varied from very easy to very
hard. Most of the distractor items were easy for the test-takers, since only one
distractor item had a moderate difficulty estimate and thus was a functional
distractor. The difficulty estimates for correct items ranged between very easy and
very hard. Based on the difficulty estimates, the question section three was the most
difficult one for the test-takers. (Paper III, Table 5.) Second, a further analysis using
3PL model (TestGardener), provided the discrimination, difficulty and
pseudoguessing parameters. More detailed ICCs for the test items were displayed
(Paper III). Similar to the results of the 2PL model, the results of the 3PL model
indicated that the test was mainly easy for the test-takers, except for question section
three (Paper 111, Table 5). Approximately half of the distractor items were susceptible
for guessing amongst weaker examinees whereas only one correct item exceeded the
30% threshold. This suggests that most of the correct items measured the ability of
the test-takers. Overall, the IRT results (Paper III) indicated that the quality of the
correct items was quite good and the ReSki test as total was able to discriminate
between the applicants. The items that were easy were most often distractor items.
In addition, the distractor items demonstrated lower discrimination value and higher
possibility for guessing compared to the correct items. (Paper III.)

Usability of the ReSki test (Summary)

The perceived usability of the electronic ReSki test (version 2) was assessed by
undergraduate nursing applicants (n=849 out of 1,056 nursing applicants, response
rate 80.4%). The overall usability of the ReSki test was assessed as acceptable based
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on the P-SUS mean score (72.17, SD 28.92, range 0—100) being over the average
usability level of 68 (Brooke, 2013) (Table 8). The lowest means scores per item
were in the item one (“I think that I would like to use the system frequently”)
whereas the highest mean scores per item were in the item four (“I think that I
could use the system without the support of a technical person”) (Table 8).

Table 8. The perceived usability of the electronic ReSki test assessed by undergraduate nursing
applicants (n=849).

P-SUS* items Mean (SD)
1) | think that | would like to use the system 2.59 (1.12)
frequently

2) | found the system to be simple 2.85(1.28)
3) | thought the system was easy to use 2.97 (1.33)

4) | think that | could use the system without 3.23 (1.41)
the support of a technical person

5) | found the various functions in the system 2.79 (1.26)
were well integrated

6) | thought there was a lot of consistency in 2.78 (1.24)
the system

7) | would imagine that most people would 3.03 (1.31)
learn to use the system very quickly

8) | found the system very intuitive (=it was 2.79 (1.27)
very easy to understand how the system
works)

9) | felt very confident using the system 2.74 (1.24)

10) I could use the system without having to 3.09 (1.39)
learn anything new

The P-SUS score** 72.17 (28.92)

* P-SUS=Positive System Usability Scale (Finnish version by Jokela, 2013. English version by
Sauro & Lewis, 2011) using four-point Likert scale: range from 0 (most negative response) to 4
(most positive response).

** P-SUS score of 68 represent the average usability score (Brooke 1996, 2013).
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5.3 Nursing applicants’ reasoning skills and factors
related to them

Nursing applicants’ reasoning skills (Paper V)

Undergraduate nursing applicants’ (refer to the description of the psychometric
testing in study phase II, page 43) were assessed with the electronic ReSki test
(version 2) (Paper IV).

Nursing applicants’ (n=1,056) total reasoning skills were slightly above the
centre of the range of possible total scores (M 2.72pt/4.5pt, SD 0.80) and the
proportion of correct answers in the test was 60.5% (Paper IV, Table 1; Table 4).
Nursing applicants succeeded better in collecting information and processing
information than in identifying the problem and establishing goals (Figure 4).
Specifically, applicants scored above the centre of the range of possible subscores in
collecting information (M 1.02pt/1.5pt, SD 0.37) and processing information (M
1.10/1.5pt, SD 0.37) whereas they scored below the centre of the range of possible
subscores in identifying the problem and establishing goals (M 0.60pt/1.5pt, SD
0.35) (Figure 4; Tables 5-7). In addition, nursing applicants’ reasoning skills varied
between the applicants, since the SDs indicated variance between the applicant
ability (subscores SD 0.35-0.37, total scores SD 0.80). (Paper IV, Table 1; Tables
4-7.) The high-achieving applicants’ reasoning skills seemed to follow the reasoning
process, evidenced by the statistically significant correlations amongst the subscores.
This suggests that if the nursing applicant was able to collect the information, the
applicant was able to process it and finally make the decision by identifying the
problem and establishing goals (Paper IV, Table 2).
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Figure 4. Nursing applicants reasoning skills according to their mean scores (M) in the ReSki test.

Factors related to nursing applicants’ reasoning skills (Paper 1V)

Age, gender, and previous education (high school/vocational school) were
statistically significantly related to nursing applicants’ reasoning skills (Paper IV,
Table 3; Table 9). Work experience in the field prior to application was statistically
significantly related to applicants reasoning skills only in identifying the problem
and establishing goals (p=0.005) (Table 9). Other background variables examined
did not indicate statistically significant results (Paper IV, Table 3).

Older applicants had better reasoning skills than younger applicants and high
school graduates had better reasoning skills than applicants with vocational diploma
(Table 9). Gender was statistically significantly related to nursing applicants
reasoning skills, except in processing information. Overall, male applicants had
better reasoning skills than female applicants. The applicants having work
experience in the field prior to application (49.6%, n=520) were older (M 26.22, SD
7.50) than the applicants without previous work experience (M 22.87, SD 6.47)
(Paper 1V, Table 4). This suggests that applicants having work experience seemed
to be older than the other applicants, which may explain their success in identifying
the problem and establishing goals (Paper V). (Table 9.)

65



Jonna Vierula

Table 9. Factors statistically significantly related to undergraduate nursing applicants’ (n=1,056)
reasoning skills (Modified from Paper IV, Table 3).

Background Subscores in Subscores in Subscores in Total scores in
variables Collecting Processing Identifying the | Reasoning
information* information* problem and Skills*
establishing
goals*
Difference between means (95% confidence interval), p-value/NS=not
significant
Gender 0.11 (0.03-0.18), |-0.01 (-0.08-0.07),|0.11 (0.04-0.18), |0.21 (0.05-0.36),

Male vs female

Previous
education

0.004

0.11 (0.05-0.17),
0.001

NS

0.10 (0.04-0.16),
0.001

0.003

0.13 (0.07-0.19),
<.001

0.008

0.34 (0.21-0.47),
<.001

High school vs
vocational school

Work experience | -0.00 (-0.06-0.06), | 0.02 (-0.04-0.08), |0.09 (0.03-0.15), |0.11 (-0.02-0.24),

in the field prior |NS NS 0.005 NS
to application
Yes vs no
Slope (standard error), p-value/NS=not significant
Age (continuous |0.01 (0.00), 0.01 (0.01), 0.01 (0.00), 0.02 (0.00),
variable) 0.001 0.001 <.001 <.001

* Subscores (max. 1.5pt) and total scores (max. 4.5pt) of the ReSki test as a dependent variable
(Analysis of covariance with Tukey’s test in post-hoc multiple group comparisons).

5.4

This study identified reasoning skills to be assessed in undergraduate nursing student
selection. An electronic test, measuring nursing applicants’ reasoning skills (ReSki
test), was developed and psychometrically tested (including the usability evaluation)
and undergraduate nursing applicants’ reasoning skills and factors related to them
were assessed.

Based on the results of the scoping review (Paper I), reasoning skills were
assessed in the selection phase and they were found to be a promising predictor of
future academic performance. A comprehensive assessment of learning skills (i.e.
assessing a wide range of learning skills predicted the academic performance best)
were suggested. Furthermore, there was a need to clarify the concept of reasoning
and its synonyms for the better operationalisation of the concept, and thus the
scoping review did not provide enough description of reasoning skills that could
have been used in the test development. (Paper 1.)

Summary of the main results
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Based on the results of the qualitative descriptive study with focus group
interviews (Paper II), all eight steps of the clinical reasoning process (Levett-Jones
et al., 2010) were identified as relevant for the student selection phase, meaning that
the steps of the reasoning process were possible to identify to the selection phase.
However, the first five steps of the reasoning process were more emphasised. (Paper
II.) The results of the qualitative descriptive study were used to develop the ReSki
test (version 2). The test was developed (Paper III) based on the most relevant steps
of the reasoning process (collecting information, processing information, and
identifying the problem and establishing goals).

Based on the results of the methodological cross-sectional study with
psychometric testing (Paper III), the ReSki test (version 2) was valid, objective
assessment of undergraduate nursing applicants’ reasoning skills. The ReSki test was
able to discriminate applicants and thus to rank them for the selection decisions. The
correlations supported the theoretical structure of the ReSki test, and the electronic
test had an acceptable usability. However, the IRT analysis suggested further
development and testing focusing on the revisions of the distractor items to achieve
the desired level of the test difficulty (Paper III).

Based on the results of the cross-sectional study (Paper IV), nursing applicants’
reasoning skills vary. Nursing applicants’ total reasoning skills were slightly above
the centre of the range of total scores. Overall, the applicants were able to collect and
process information, but they were less able to identify the problem and establish
goals. Age, gender, and previous education were statistically significantly related to
nursing applicants’ reasoning skills indicating that older applicants, male applicants,
and high-school graduates had better reasoning skills compared to the other
applicants. Work experience in the field prior to application was statistically
significantly related to applicants reasoning skills only in identifying the problem
and establishing goals.

The main results of the study are visualised and summarised in Figure 5.
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= distractor items mainly easy

Factors related to

reasoning skills as total:

+  Age (p=<.001)

*  Gender (p=0.008)

* Previous education
(p=<.001)

Figure 5. Summary figure of the main results (the steps of the reasoning process modified from
Paper Il, Figure 1; Levett-Jones et al., 2010).
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§) Discussion

The results, validity and reliability of this study are discussed in this chapter
according to the study phases and following the RQs 1-6. In addition, practical
implications and suggestions for further research are provided. The more detailed
discussions are presented in the original publications I-1V.

6.1 Discussion of the results

6.1.1 Reasoning skills to be assessed in nursing student
selection

The purpose of the descriptive phase (phase I) of this study was to identify reasoning
skills to be assessed in nursing student selection (Papers I, II). As a result of this
study phase, reasoning skills for the student selection phase were identified. More
specifically, the results of the scoping review (Paper I) indicated that reasoning skills
have been assessed as part of other learning skills, but there is a need to clarify the
concept of reasoning and its synonyms for the better operationalisation of the
concept. The qualitative descriptive study with focus group interviews (Paper II)
identified the reasoning skills for the selection of undergraduate nursing students
according to the Clinical Reasoning Model by Levett-Jones et al. (2010).

The results of the scoping review (Paper 1) confirmed the results of other studies:
language, communication and mathematical skills are the most commonly assessed
learning skills whereas reasoning skills together with natural sciences skills have
been assessed less (Haavisto et al., 2019; Herrera, 2012; Wolkowitz & Kelley, 2010).
Based on the results of the scoping review, learning skills are often assessed with
standardised tests, which are most likely good predictors of future academic
performance. However, the number of standardised tests in nursing student selection
was overall rather small and standardised tests were mainly used in USA. It seems,
that there is a gap in research on how standardised tests are used in nursing student
selection in Europe. Furthermore, none of the standardised tests assessed all four
categories of learning skills identified in this review. An important result of the
scoping review was that the composite scores (i.e. the test/exam measured a range
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of learning skills) predicted the academic success best, supporting previous literature
in that student selection should focus on a variety of skills comprehensively
reflecting the requirements of the professional education (Haavisto et al., 2019;
Macduff et al., 2016; Schmidt & MacWilliams, 2011; Talman et al., 2018a; Taylor
et al., 2014; Wambuguh et al., 2016). The results highlight the need to develop
standardised and objective assessment methods focusing on a variety of nursing
applicants’ learning skills. Furthermore, reasoning skills were a promising predictor
of future academic performance supporting the assessment of reasoning skills as part
of a comprehensive assessment of learning skills in nursing student selection (Paper
I). However, reasoning skills in nursing student selection were not identified on a
detailed level and the concepts related to reasoning skills (e.g. decision-making,
critical thinking, problem-solving) were often used as synonyms. This result is in
accordance with previous studies (Georg et al.,, 2018; Haavisto et al., 2019;
Hernandez, 2011; Lauri & Salanterd, 2002; Simmons, 2010). Based on the review
results, the objects of assessment in critical thinking seemed to be identified best to
nursing student selection (Paper I). Nevertheless, a variety of definitions of critical
thinking exists proposing that critical thinking is a a facilitator of unbiased reasoning
involving both cognitive skills and dispositions of the mind (Alfaro-LeFevre, 2013;
Carbogim et al., 2016; Ennis 1985; Facione 1990; Facione et al., 1994; Heijltjes et
al. 2015; Hong & Yu, 2017; Simmons, 2010). Therefore, it seems that critical
thinking refers to both cognitive and non-cognitive skills/attributes. For this reason,
the scoping review indicated the need to study reasoning skills as cognitive skills in
student selection context further, because it may be challenging to assess dispositions
of the mind objectively.

The results of the qualitative descriptive study with focus group interviews
(Paper II) indicated that reasoning skills relevant to the student selection phase
follow the clinical reasoning process (Levett-Jones et al., 2010). Overall, similar to
clinical reasoning process, reasoning skills in the selection phase were a step-by-step
process that especially involves collecting and processing information leading to
decision-making by identifying the problem and establishing goals (Levett-Jones et
al., 2010; Paper II). Based on the results, the focus of the assessment of nursing
applicants’ reasoning skills should be placed in the beginning of the reasoning
process and particularly on information processing skills (Paper II). The final steps
of the reasoning process (i.e. the steps of take action, evaluate outcomes and reflect
on the process of action and new learning) (Levett-Jones et al., 2010) were
emphasised less in the focus group interviews. A reason for this result may be that
the informants did not consider these steps relevant to the selection phase. Another
interesting result was that the study informants also recommended the
collection/assessment of visual and auditory cues alongside written information
which should also be considered in the future (Paper II). All in all, the results of the
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qualitative descriptive study (Paper II) reflected the increasing cognitive
requirements of health care environments where the importance of information
processing skills is highlighted (FIOH, 2018; Levett-Jones et al., 2010; Simmons,
2010). The results of the qualitative descriptive study (Paper I1) were used in the test
development in the second phase of this study (Paper III).

6.1.2 Psychometric properties and usability evaluation of the
ReSki test

The purpose of the test development phase (phase II) of this study was to develop
and psychometrically test a ReSki test for undergraduate (bachelor level) nursing
student selection (Paper I1I). As a result of this study phase, the electronic ReSki test
(version 2) was developed (refer to the description of the test development process,
pages 46—49) and tested for its psychometric properties and usability. Presumably,
the ReSki test is a first test to assess nursing applicants’ reasoning skills according
to the reasoning process. Furthermore, the IRT approach, which has been
recommended but rarely used in nursing science for the validity evaluation, was used
as a main method to assess the psychometric properties of the ReSki test (Tavakol et
al., 2014).

Based on the results of the psychometric testing, the ReSki test is a novel, valid
objective assessment of undergraduate nursing applicants’ reasoning skills (Paper
IIT). The content validity of the ReSki test (assessed by the expert panel) was
considered acceptable in the development process of the ReSki test and the further
psychometric testing provided support for the reliability and validity of the ReSki
test. First and foremost, the ReSki test demonstrated variance in applicants’ results
and the test was able to discriminate and thus set the applicants to rank order, which
is a basic requirement for a valid and reliable admission test (Ramsay et al., 2020).
Second, the results, namely, correlations supported the theoretical basis and structure
of the test, indicating that reasoning skills are cognitive skills and decision-making
is based on collecting and processing information (Levett-Jones et al., 2020,
Simmons, 2010). Third, the IRT approach enabled to focus on the quality and
characteristics of individual test items by providing information on the test difficulty,
discrimination and pseudoguessing. The results of the IRT analysis supported the
descriptive results of this study phase indicating that the ReSki test was relatively
casy for the applicants. This may be because the distractor items were not tempting
for most of the applicants to choose. According to previous literature, test-takers can
be cleverer than the items and it is a challenge for test-developers to construct good
items and thus functional distractors (DeVellis, 2017; Tavakol et al., 2014).
However, the question section three (identifying the problem and establishing goals)
was more difficult than the previous question sections, because the quality of the
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distractor items were better. As a result, the test achieved a more satisfactory overall
test difficulty (Paper III). Based on the results of the IRT analysis, the distractor
items would need further revision to achieve a more desired level of difficulty for
the ReSki test. Typically, an easy item has lower discrimination and higher
possibility of guessing as well (Tavakol et al., 2014). Therefore, it is important to
focus on the adjustment of the difficulty level of the ReSki test. In addition, the
correct items in the question section three should be critically appraised, since the
results indicated that one of the items could be even too difficult for the applicants
(Paper III). The study results support the statement, that developing quality items is
an iterative, time-consuming process of developing and testing the items (DeVellis,
2017).

Based on the results of the usability evaluation, the electronic ReSki test has an
acceptable usability. Overall, the results indicated that an electronic test can be
applicable in student selection. More specifically, the results indicated that taking
the electronic test was fluent for the applicants, which is important when developing
high-stakes tests aiming for fair and fluent student selection processes (Haavisto et
al., 2019; Ministry of Education and Culture, 2016; Shulruf et al., 2018; Talman,
2014). The use of electronic tests in nursing student selection context has been rare,
at least in Finland, and therefore it was important to evaluate usability together with
the psychometric properties. In the future, electronic entrance examination tests
could assist cost-effective selection practices as well. Furthermore, electronic tests
could use automated scoring, which may reduce the errors observed in manually
calculated exam scores.

6.1.3 Nursing applicants’ reasoning skills and factors related
to them

The purpose of the assessment phase (phase III) of this study was to assess nursing
applicants’ reasoning skills and factors related to them (Paper IV). Reasoning skills
of the nursing applicants were successfully assessed by using the ReSki test (version
2).

Based on the results, nursing applicants total reasoning skills were rather good
based on their total score results that were over the centre of the range of possible
scores (Paper IV). This result was in a line of a previous study (Pitt et al., 2015)
focusing on nursing students’ critical thinking skills in which participants’ total
HSRT entry scores demonstrated a midrange ability (Facione et al., 2011).
Nevertheless, the results of this study (Paper V) indicated that nursing applicants
reasoning skills varied, and the applicants were less able to identify the problem and
establish goals than collecting and processing information. According to the results,
the high-achieving applicants possessed reasoning skills according to the reasoning
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process (Levett-Jones et al., 2010; Paper II) meaning that they collected and
processed the information finally making the decision by identifying the problem
and establishing goals. It is understandable that not all applicants were able to
identify the problem and establish goals, because comprehensive thinking is needed
in the reasoning process meaning that decisions are based on the information that is
collected and processed (Levett-Jones et al., 2010; Paper II). This means that correct
choices are needed in previous steps to later identify the problem and establish goals.
A similar result was found in a previous study focusing on nursing students’ learning
of reasoning skills in clinical scenarios, which stated that students learned how to
collect information but were less successful in learning to establish goals (Koivisto
et al., 2016). In a previous study (Paper II) from Phase I of this doctoral dissertation,
the results suggested that the focus of assessment of nursing applicants’ reasoning
skills should be on information processing skills. However, based on the results of
the phase III (Paper 1V) and supported by the results of the psychometric testing
(Phase II), it seems important to assess reasoning skills according to the reasoning
process rather than solely assessing a specific step of the process (such as
information processing skills).

In this study, age, gender, and previous education were statistically significantly
related to the reasoning skills of nursing applicants (Paper V). Additionally, work
experience in the field of nursing prior to application was statistically significantly
related to reasoning skills, but only in identifying the problem and establishing goals.
Specifically, the results indicated that older applicants, male applicants, and high-
school graduates had better reasoning skills than younger applicants, females, and
applicants with vocational diploma. These results are important, since it is important
to understand the role of demographic factors related to the success in student
selection. This may help HEIs in developing fair and evidence-based student
selection practices. The results of this study are in accordance with previous studies
as statistically significant relationships between entry scores and age and gender
have been reported (Pitt et al., 2015; Stage & Ogren, 2004). For example, Pitt et al.
(2015) reported that on entry to the pre-registration nursing programme older
participants had significantly higher sub-scale evaluation scores. In SweSAT, both
age and gender differences have been found being rather typical for standardised
tests. However, it is possible to tackle the influence of demographic variables, such
as age and gender, and provide a fair test for a heterogenous group of applicants by
constructing entrance examinations that assess applicants’ skills comprehensively
and not focusing on a narrow field of ability. (Stage & Ogren, 2004.) Furthermore,
an important result was that high-school graduates possessed better reasoning skills
than applicants from vocational background both in every step of the reasoning
process and in the ReSki test as total. This result indicates that high-school graduates
may have a better basis for developing their reasoning skills in the professional
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context and a better basis for entering the nursing programmes, although all
secondary education institutions should prepare students for higher education studies
in Finland and in other EU member states. The participants of this study with a
vocational diploma and work experience in the field prior to application were most
likely practical nurses. Furthermore, the result of work experience in the field prior
to application being statistically significantly related to identifying the problem and
establishing goals, could be explained by applicants’ higher age rather than the work
experience itself based on a descriptive analysis. Previously, Pitt et al. (2015)
reported that students with prior nursing-related experience had significantly lower
entry critical thinking scores, suggesting that assistant or helper roles did not develop
higher-level thinking skills. It is possible that practical nurse education or work as a
practical nurse, does not necessarily include complex decision-making where the use
of a cognitive process is needed to make judgements about the patient care. In
general, practical nurse education has been rarely studied in nursing education
research and little is known about their education from evidence-based perspective
(Vierula et al., 2016). According to previous literature, prior work experience in the
field has been used as an admission criterion for higher education (Capponi & Mason
Barber, 2020; Schmidt & MacWilliams, 2011). The results of this study do not
support the use of this admission criterion and suggest a need for further research
concerning the use of prior work experience as an admission criterion. All in all, the
results indicate that nursing applicants’ reasoning skills vary, which suggests that
students entering the nursing programme may have different kinds of learning needs
in the beginning of their studies.

6.2 Validity and reliability of the study

The validity and reliability of this study were considered throughout the study in all
its phases. The aim of the study was to develop a valid and objective ReSki test for
national use in nursing student selection and thus the study followed the main
principles of test development procedures (AERA, APA & NCME, 2014; DeVellis,
2017). According to AERA, APA & NCME, (2014), validity is the most
fundamental consideration in developing and evaluating tests. Accumulation of
relevant evidence is recommended for a sound scientific basis of a high-stakes test
and the use of the test scores. Well-constructed, valid tests benefit the test-takers and
test-users (HEIs) supporting better selection decisions and a more equitable access
to education. However, validity is a broad concept and refers to a wide interpretation
of test scores and thus is more than simply “the validity of a test”. (AERA, APA &
NCME, 2014.)

In addition, reliability is a complex term in the test development context since it
has either been used as a very general concept or is referring to reliability coefficients

74



Discussion

of CTT. Furthermore, CTT is not recommended as the main approach to assess
psychometric properties of tests, especially high-stakes tests (AERA, APA &
NCME, 2014; Tavakol et al., 2014). In this study, reliability was taken into account
by observing the variance of the items (i.e. response options) and test scores, and
identifying high-quality items and thus the reliability of the test was considered as
part of the test validity (AERA, APA & NCME, 2014; DeVellis, 2017; Devon et al.,
2007; Ramsay et al., 2020). Several methods, approaches and data collections were
used in this study to gather accumulated evidence of validity and reliability of the
ReSki test.

Phase |

In the scoping review (Paper I), the issues concerning validity and limitations of the
study were related to problem identification, literature search, data analysis and
presentation of the results (Whittemore & Knafl, 2005). Overall, Armstrong et al.’s
(2011) steps of conducting the scoping review were used to follow the research
process systematically and to ensure valid results. In the problem identification
(Whittemore & Knafl, 2005), the entire research group participated in the
formulation of the RQs, search terms and the inclusion/exclusion criteria, which can
be considered strengthening the validity of the research process and thus validity of
the results (Armstrong et al., 2011; Aveyard, 2007). In addition, the RQs were clearly
identified prior the data search. In the literature search (Whittemore & Knafl, 2005),
several preliminary searchers were conducted, and various synonymous concepts
were searched from dictionaries and other literature before establishing the final
search terms. A thorough preliminary search process strengthened the validity of the
search process. In the final search from several databases including manual search,
two researchers (Paper I) conducted the identification, selection and charting of the
data to ensure the inclusion of relevant studies and accuracy of the collected
information. A limitation of the study relates to the literature search, because it was
limited to articles published during the years 2006—2018 to ensure the inclusion of
up-to-date studies. However, this may have excluded some relevant studies.
Concerning the data analysis and presentation of the results, the analysis was
conducted together with the research group to ensure a correct interpretation of the
results of the studies included in the review. In addition, the results of the review for
further research and practice were discussed enhancing the meaningfulness and
trustworthiness of the results (Whittemore & Knafl, 2005). For the validity and
generalisability of the review results, it should be noted that the selected articles
reported the reliability and validity of the used methods/tests poorly and most of the
studies originated in the USA. Additionally, previous research has reported the use
of synonymous terms in studies focusing on student selection and/or reasoning
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(Haavisto et al., 2019; Hernandez, 2011; Simmons, 2010), which should be
considered when interpreting the results of this scoping review. Overall, the results
can be considered as generalisable due to the more or less common requirements of
higher education studies and nursing competencies.

The qualitative descriptive study with focus group interviews (Paper II), was
evaluated for its trustworthiness (credibility, dependability, and transferability) of
data collection, data analysis and interpretation of the findings (Doody et al., 2013c;
(Graneheim & Lundman, 2004). The possible limitations of this study were related
to the abstract study topic and objectiveness of the findings. In all the interview
studies, the findings should be truthful representing the ideas of the informants and
context of the discussion not a reflection of the researcher’s biases (Doody et al.,
2013c; Turner, 2010). Therefore, staying objective is a challenge of interview studies
and the role of the moderator is important in focus group studies to collect rich and
valid insights from the group of informants (Stewart et al, 2007). Concerning the
data collection, the credibility of the study was established by choosing focus group
method as the most suitable method for the data collection. The dependability was
not threatened, since the data collection period was relatively short. (Graneheim &
Lundman, 2004.) The focus group interviews were planned carefully beforehand
together with the research group. To ensure rich focus group discussions, an
interview guide was planned, piloted, and used (Doody et al., 2013b; Vaughn et al.,
1996). Although the pilot interviews were informal in their nature and were not
recorded, the researcher had a possibility to practice the role of the moderator, which
can be considered important for the collection of rich and objective data (Doody et
al., 2013b). Nevertheless, it is possible that the use of only one moderator has led to
the risk of bias in objectivity. To avoid the subjectivity and to gather rich data, the
moderator used reflective listening. In the interviews, it was obvious that the experts
provided richer and more relevant (i.e. detailed and concrete descriptions) data than
the graduating students. Nevertheless, group interaction enabled student informants
to generate distinct data, which at the end, is the primary goal of focus group
interviews (Doody et al., 2013a). The students provided relevant complementary
insights to the expert opinions and enabled a comprehensive data (Doody et al.,
2013b). However, based on the number of original phrases analysed and as reported
in the results (refer to the chapter 5.1, page 58), the data were richer in the first five
steps (i.e. main categories) than in the steps 6—8. The number of experts in the focus
groups was smaller than the students, because it was more challenging to find expert
informants than students. The trustworthiness of the data analysis was enhanced by
conducting the analysis together with the research group. In addition, the analysis
was initiated deductively according to a well-known framework (Clinical Reasoning
Model by Levett-Jones et al., 2010) used in earlier studies (Theobald &
Ramsbotham, 2019) and recommended as a systematic approach in educational
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scenarios (Cook et al., 2010; Koivisto et al., 2016; Levett-Jones et al., 2010; Petit dit
Dariel et al., 2013; Shipman et al., 2012). In general, deductive analysis has been
quite rarely used in nursing education research in Finland (Vierula et al., 2016) and
much less than inductive approach (Elo & Kyngés, 2008). The strength of the
deductive analysis in this study was that it enabled objectivity and operationalisation
of an abstract concept on the basis of previous knowledge (Elo & Kyngis, 2008).
However, the subcategories were formed inductively and the awareness of the
original descriptors in the Clinical Reasoning Model (Levett-Jones et al., 2010) may
have limited the full conformability of the findings in the inductive approach (Paper
II). This should be considered when interpreting the study findings. Overall, for the
face validity of the results, the research group considered them credible. According
to Plummer-D’ Amato (2008), focus group results are difficult to be generalised to a
larger population, because of the purposive sampling and small sample sizes.
Nevertheless, the findings are considered transferable to nursing student selection
context due to the relatively similar requirements of higher education studies and
nursing competencies.

Phase I

In the test development phase (phase II) of this study (Paper III), both the
development process of the ReSki test and the psychometric testing required a
constant consideration of validity and reliability.

In developing the ReSki test (version 2) (refer to the description of the test
development process, pages 46—49) rigorous steps (i.e. strengthening the theoretical
base, pilot testing and content validity evaluation) were taken to develop the test,
which can be considered to enhance the validity of the overall development process
(AERA, APA & NCME, 2014). The theoretical base of the test was thoroughly
studied because the operationalisation of the concept has been considered
challenging in previous studies (Carbogim et al., 2016; Zuriguel Pérez et al., 2014).
The pilot study included a large sample size for a pilot sample, and it enabled the
2PL IRT analysis and thus revisions for the test especially related to item difficulty.
The content validity evaluations by the expert panels were used thoroughly during
the development process of the ReSki test (versions one and two). The first expert
panel was used prior this study in developing the first version of the test. In this
study, a two-round expert panel was used (Polit & Beck, 2006). However, the expert
panel was rather small and although following the methodological recommendations
(Imle & Atwood, 1988; Polit & Beck, 2006), a panel with more experts may have
provided more insights and objectivity for the development process. Overall, the
expert panel supported the content validity of the ReSki test.
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In the psychometric testing (Paper III), the issues concerning validity and
reliability of the study were related to data collection, data analysis and interpretation
of the results. The results supporting the ReSki test being a valid and reliable test
including the suggestions for revisions have been reported in the Paper III (refer to
the chapter 5.2, pages 58—64 and chapter 6.1.2, pages 73—74). In the psychometric
testing, the response rate was 55.4%. Although almost half of the applicants did not
participate to the study, the sample (n=1,056) can be considered representative to the
study population. The sample size was adequate for IRT analysis, large in
comparison with sample sizes in other similar nursing student selection studies
(Paper I), and the sample represented typical characteristics of the population (Paper
IIT). In addition, the six Finnish UASs (out of 23) that participated to the study were
nationally widely represented. In the data collection, an electronic test was used
enabling to minimize errors in data input. The usability of the electronic ReSki test
was evaluated with P-SUS (Jokela, 2013), which has been evaluated as valid and
reliable scale and applicable to several contexts of usability evaluation (Brooke
1996, 2013; Sauro & Lewis, 2011). Concerning the data analysis, IRT approach was
used as the main method for the validity evaluation as recommended, that is a major
strength in this study (Tavakol et al., 2014; Yang & Kao, 2014). In addition, several
analysis methods (as recommended by the AERA, APA & NCME, 2014) were used
to support the results of 2PL and 3PL IRT analysis and thus the validity and
reliability of the ReSki test. In addition, the validity of the study results is supported
by the fact that the analysis was conducted together with statisticians and by
consulting experts of psychometrics (IRT analysis). For the interpretation of the
results and their validity, concerning item discrimination, difficulty and
pseudoguessing parameters, it should be noted that the interpretation of the results is
depended mainly on the ICCs (e.g. DeVellis et al., 2017). Specifically,
methodological literature does not provide strict guidelines on the ideal level of
difficulty or the maximum of the pseudoguessing level in tests. In this study, an
overall test difficulty level was considered acceptable when applicant mean
performance was close to the centre of the possible score range and the item
pseudoguessing level was considered rather high if exceeding the possibility of 30%
threshold. (DeVellis et al., 2017, Ramsay et al., 2020; Tavakol et al., 2014.) The
validity of an instrument could be evaluated from other perspectives as well. In this
study, face validity of the ReSki test was not evaluated to avoid subjectiveness of the
evaluation (DeVon et al., 2007). Criterion validity was not evaluated in this study,
since a lack of a suitable parallel instrument and the context of student selection
where applicants are participating to a high-stakes tests with a time-limitation
(DeVon et al., 2007, Lakanmaa, 2012). This study did not evaluate predictive
validity as longitudinal research design was not used (DeVon et al., 2007). However,
predictive validity is an essential characteristic of a valid admission test to fulfil the

78



Discussion

aims and requirements set for student selection and thus recommended to be studied
in the further development of the ReSki test.

Phase Il

In the assessment phase (phase I1I) assessing nursing applicants’ reasoning skills and
factors related to them (Paper [V), the issues of validity and reliability are consistent
with the phase II of this study, since the ReSki test (version 2) was used to assess
reasoning skills in the same study sample than in the phase II (refer to the chapter
6.2, page 79-81). Specifically, the ReSki test was suitable to assess reasoning skills
of nursing applicants and the sample was considered representative. The sample size
was adequate to conduct statistical analysis, and the relevant statistical methods were
chosen together with statisticians. The studied background variables were based on
previous studies (Paper IV) enhancing the validity of the results. The study results
are generalisable nationally. Internationally, the study context (i.e. the assessment of
reasoning skills) is generalisable, because of the more or less common requirements
of higher education studies and nursing competencies. However, further research is
needed concerning nursing applicants reasoning skills and relating factors in other
than Finnish populations. Cross-sectional design limits drawing of conclusions about
any strong causality of the associations between the variables studied. Nevertheless,
the results indicate that some background factors are related to reasoning skills in the
selection phase. The strength of this study was that the background variables and
their relationships to applicants’ reasoning skills were identified. Student selection
methods should be valid and reliable, but also fair between the applicants requiring
a need to study factors related to the assessed skills.

6.3 Practical implications

Based on the results of this study, the following practical implications for education
can be presented:

» HEIs are encouraged to assess nursing applicants’ reasoning skills as part
of a comprehensive assessment of learning skills. The comprehensive
assessment could assist HEIs to select nursing applicants who would be
successful in their studies. Most likely, the comprehensive assessment of
learning skills could also benefit other higher education disciplines than
nursing, due to the similar requirements of higher education studies.

* HEIs are encouraged to assess nursing applicants’ reasoning skills as
generic, cognitive skills according to the reasoning process including
collecting information, processing information, and identifying the
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6.4

problem and establishing goals. The assessment of these steps of the
reasoning process in nursing student selection does not require any
professional knowledge. For this reason, the assessment of reasoning
skills does not require long preparation from the applicants, and thus
supports fair selection practices that fulfil educational policy requirements
in Finland.

HEIs are encouraged to use standardised tests for valid and objective
assessment of nursing applicants and to ensure fair selection practices.

The ReSki test can be used to assess undergraduate nursing applicants’
reasoning skills. The use of valid and reliable tests in nursing student
selection is important for the objective assessment and equal treatment of
applicants. In addition, the selection of applicants most likely to succeed
and proceed is beneficial for future nursing practice.

Electronic entrance examination tests may be usable for test-takers and
could possibly assist HEIs in developing fluent and cost-effective
selection practices.

It is encouraged to critically appraise how vocational education currently
prepare students for higher education studies.

This doctoral dissertation study focused on reasoning skills in nursing
student selection. In the future, nurse educators could possibly use the
ReSki test results of the applicants as a baseline information or conduct
the ReSki test to first-semester nursing students when planning their first-
year studies. HEIs should pay attention to the teaching and learning of
reasoning skills as a process from the beginning of the degree to ensure
nursing students’ adequate reasoning skills in complex decision-making
and clinical scenarios as graduating nurses.

Suggestions for further research

Based on the results of this study, the following suggestions for further research can
be presented:
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Further research is needed to develop and test the ReSki test further.
Revisions, especially concerning the distractor items, are suggested to
achieve a more desired level of difficulty. Furthermore, the predictive
validity of the ReSki test should be studied with a longitudinal design.

The ReSki test could be used for wider research purposes in the future. It
could be modified to other educational contexts in nursing as well, by
shifting the focus from generic to nursing-specific assessment of
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reasoning skills and thus following the Clinical Reasoning Model (Levett-
Jones et al., 2010).

New standardised tests and thus objective assessment methods measuring
nursing applicants’ reasoning skills and other learning skills should be
developed. The tests could utilise more sophisticated electronic platforms.
In the assessment of nursing applicants’ reasoning skills, the tests could
also comprise the collecting of other cues (such as auditory and visual)
than written information, but taking into account the accessibility
directive (The European Parliament and the Council of the European
Union, 2016b).

The evidence of using standardised tests in nursing student selection is
biased to USA. Member states of EU and other countries are encouraged
to provide research on objective assessment methods in their populations
as well.

This study operationalised and identified reasoning skills for the student
selection phase, but also confirmed the complexity and ambiguous use of
the synonymously used concepts of reasoning. Further research is
recommended concerning reasoning and synonymously used terms for the
systematic use of these concepts. For example, the Clinical Reasoning
Model (Levett-Jones et al., 2010) is suitable to be used as a deductive
framework in research. The model could assist researchers to identify
reasoning skills both as generic and professional skills in various
scenarios.

IRT approach is recommended to be used in the future studies focusing
on the development and psychometric properties of high-stakes tests.
Furthermore, a greater understanding of the IRT methods could benefit
researchers and educators to develop valid tests and identify high-quality
items.

All the learning skills, not only reasoning, and methods assessing them,
should be studied with longitudinal designs in relation to academic
performance and especially to clinical success, since the predictor
variables are often theoretical or general in their nature (GPA, attrition,
graduation etc.).

This study indicated that nursing applicants reasoning skills vary in the
selection phase and thus further research could focus on how reasoning
skills develop during nursing education, and how they can be assessed and
supported.
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e Further studies could also focus on vocational education and seek to
identify the possible gaps in preparation to higher education studies.
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Y4 Conclusions

This study produced a ReSki test (version 2) and new knowledge concerning
undergraduate nursing applicants’ reasoning skills and the assessment of these skills
in nursing student selection.

As a conclusion, this study suggests that nursing applicants’ reasoning skills are
cognitive, generic skills and recommended to be assessed according to the reasoning
process involving the steps of collecting information, processing the collected
information, and identifying the problem and establishing goals. The assessment of
reasoning skills as part of a comprehensive assessment of learning skills and assessed
with standardised tests, may assist HEIs to develop evidence-based, objective, and
fair student selection practices. The developed ReSki test is a valid, usable, and
objective assessment of undergraduate nursing applicants’ reasoning skills. The IRT
approach was successfully used in this study to assess the psychometrics of the ReSki
test and the IRT analysis provided valuable item-level information. These results can
be used to develop the ReSki test further, since there is a need for the revisions of
the distractor items in the adjustment of a more desired difficulty level for the test.
Moreover, nursing applicants’ reasoning skills vary in the selection phase indicating
that some nursing applicants may enter the nursing programme with better reasoning
skills than other applicants. Nursing applicants are better in collecting and processing
the information than in identifying the problem and establishing goals highlighting
the importance of assessing and teaching of reasoning skills according to the
reasoning process. Nursing applicants reasoning skills in the selection phase are
related to some background variables, most importantly to previous education
indicating that vocational education is not necessarily developing adequate
reasoning skills and thus preparing students for higher education studies.

The study results have implications for nursing education and research and thus
for nursing practice and education policy.
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