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Abstract

Aim: To develop an emotional intelligence (El) test and evaluate its psychometrics for
social and healthcare student selection.

Design: A cross-sectional methodological design.

Methods: The test was developed based on a systematic review and focus group in-
terviews. Content validity was evaluated with expert panels, and preliminary psycho-
metrics with two pilot studies. Descriptive statistics, correlations and item response
theory were used.

Data Sources: Search was conducted in six databases 2018. Focus group interviews
were conducted with educators and professionals in 2019. Expert panels with doc-
toral students, researchers and educators were conducted in 2020. Pilot tests with
students were conducted 2020-2021. The developed test was administered to 4808
applicants 2021.

Results: The test included four subscales. Correlations support the test's theoretical
structure. The items were mainly easy.

Conclusion: The test assesses El objectively and comprehensively. The item-level dis-
tractor analysis can be used for further test development.

Impacts: Social care and healthcare students engage in clinical practice early in their
studies, and these environments can be emotionally challenging. Assessing El in stu-
dent selection with adequate test can help the institutions of higher education to
select the students with required abilities to succeed in the studies. The assessment
of El during student selection also provides information higher education institutions
could use to develop and provide support interventions. The results may also encour-
age practice placements to include El elements as learning objective. The results of
this study and especially the use of IRT and detailed distractor analysis to evaluate the
psychometric properties of EMI-T can benefit researchers and educators that develop

or evaluate objective assessment tools with multiple choice questions.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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1 | INTRODUCTION

Emotional intelligence (El) can be defined as a set of abilities includ-
ing the perception, understanding, expression, management and uti-
lization of emotions (Mayer et al., 2016). El is important to assess in
social care and healthcare student selection (Haavisto et al., 2019;
Pienimaa et al., 2022). El has a positive relationship with academic
performance in healthcare students (Pienimaa et al., 2022). In par-
ticular, El seems to improve performance in clinical practice (Lewis
et al., 2017; Pienimaa et al., 2022). Social care and healthcare stu-
dents engage in clinical practice early in their studies, and these
environments are emotionally challenging. Abilities such as El are
needed to cope in such environments (Lewis et al., 2017). There is
some evidence that healthcare students have higher than average El
(e.g. Aithal et al., 2016). However, a recent study reported significant
variations in the El of nursing applicants (Talman et al., 2020).

Social care and healthcare student selection is a vital topic because
it affects numerous institutions of higher education and thousands
of applicants worldwide annually. In the United States alone, over
220,000 applicants enrolled in entry-level baccalaureate nursing pro-
grammes in the academic year 2018 (American Association of Colleges
of Nursing, 2019). Furthermore, the World Health Organization (2021)
states that there is currently a lack of skilled health professionals, and
it is estimated that there will be a global deficit of more than 7 million
nurses and midwives by 2030. It is important for higher education in-
stitutions all around the world to select students with sufficient El so
that they can succeed in their studies and graduate on time (Pienimaa
et al, 2022). Graduating social care and healthcare students are
needed by society to achieve a sufficient workforce.

In Finland, there is a national digital entrance examination (UAS
Exam), which purpose is to measure undergraduate social care and
healthcare applicants' reasoning, language, mathematical, ethical
and El skills (Vierula, Karihtala, et al., 2021). The purpose of the
El domain is to assess applicants El and to rank order applicants
according to their El score. The selection decisions are based on
overall test performance, but applicant will need to achieve a min-
imum score from each domain (Vierula, Karihtala, et al., 2021). In
Finland, undergraduate (bachelor's degree) social care and health-
care education is provided in Universities of Applied Sciences and
the length of degrees varies from 210 to 270 ECTS credits. The
expected time of graduation is from 3.5 to 4.5years depending on
the programme (e.g. nursing, social services, physiotherapy, public
health nursing, midwifery and paramedic; Ministry of Education
and Culture, 2021).

Implications for the profession and/or patient care: Emotional intelligence is impor-

tant for students to enable professional interaction.

emotional intelligence, instrument development, nursing education, psychometric evaluation,
social care and healthcare education, student selection

Impact

What already is known?

e Students engage in emotionally challenging placements
early in their studies.

e The assessment of applicants' emotional intelligence is
suggested.

e Comprehensive and objective selection instruments are

missing.

What this article adds?

e Theoretical structure of the developed test is supported.

e Applicants performed well indicating that the test was
easy.

e The item response analysis enabled precise psychomet-

ric evaluation.

Implications for practice/policy

e The results may help educators to decide what to assess
in student selection.

e The description of item-level analysis may benefit edu-
cators/researchers in developing objective assessments.

e The results may encourage practice placements to in-

clude emotional intelligence as learning objective.

Reporting Method: Strobe

What does this article contribute to the wider
global clinical community?

e Assessing emotional intelligence in student selection

aims to ensure students' success in studies.

No patient or public contribution:

The test was developed for student selection.

The comprehensive assessment of El is relevant to ensuring stu-
dents' abilities to cope with the demands of social care and healthcare
studies, and the total El score seems to be the best predictor of study
success (Lewis et al., 2017; Pienimaa et al., 2022). Additionally, higher
educational institutions are responsible for fair student selection
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processes. The evaluation methods they use must be valid and objective
to ensure equitable selection (Haavisto et al., 2019; Talman et al., 2020).
However, few of the existing El instruments can be considered objec-
tive and most of them assess only few El categories. Furthermore, most
objective instruments have licensing fees, so financial constraints make
it almost impossible to use them for social care and healthcare student
selection because of the high number of applicants. The assessment
of El has been previously suggested for the selection phase (Haavisto
et al., 2019), but there is a lack of objective and comprehensive instru-
ments and a need for the further operationalization of the concept in
this context (Pienimaa et al., 2022; Talman et al., 2020). There are few
instruments that can be used to assess El for social care and healthcare
student selection because most instruments have not been validated
in these settings (Pienimaa et al., 2022). Furthermore, many objective
El instruments seem to measure only a few categories of El (e.g. the
Situational Test of Emotional Understanding and the Situational Test of
Emotional Management; Pienimaa et al., 2022). Due to the lack of com-
prehensive (i.e. test including several different El categories), objective
and validated El tests for social care and healthcare settings and espe-
cially in the student selection context, there is a need to develop a new
objective test for the assessment of El in the social care and healthcare

student selection context.

2 | BACKGROUND

There are several definitions of El. It can be defined as a set of abili-
ties including the appraisal, expression and regulation of emotions,
as well as the ability to use feelings to facilitate performance and
solve problems (Mayer et al., 2016). Goleman (1995) introduced a
broader definition that includes personality aspects. His definition
includes contents such as self-awareness, self-regulation, motiva-
tion, empathy and social skills. According to Bar-On (2006), El can
be defined as a collection of personal, emotional and social skills
and abilities that affect a person's capacity to successfully cope with
environmental pressures and demands. There is some debate about
the cultural aspect of El and whether El is a stable trait or ability that
can be changed in time. Previous research is controversial. Some
studies indicate that El might be affected by cultural background
(Johnsen et al., 2012; Zhang & Cross, 2011), although according to
the Scherer et al. (2011) there is, evidence for intercultural similarity
in perception of emotions. Furthermore, some studies indicate that
El can be improved (Foster et al., 2017; Salminen-Tuomaala, 2020)
while others have not noticed improvement in El during education
(Orak et al., 2016) or have found mixed results (i.e. El has enhanced
in some subscales but declined in others) (Shanta & Gargiulo, 2014).

The multiple definitions of El have led to its different constructions,
such as trait El (Petrides et al., 2007), ability El (e.g. Mayer et al., 2016)
and mixed El, which refers to both the ability and trait constructs
(Bar-On, 2006; Goleman, 1995). Trait El includes emotion-related
behaviours with multi-level personality hierarchies and is typically
measured using self-report measures; ability El includes emotion-
related mental skills, such as reasoning validly with emotions and with

emotion-related information and is usually measured using objective
ability-type measures (Mayer et al., 2016; Petrides et al., 2007).

Most El instruments are mixed model tools with both ability-based
content, such as emotional management, and trait-based content,
such as self-awareness (e.g. Emotional Quotient Inventory, Emotional
Competence Inventory-University Edition and different versions of
Schutte's Emotional Intelligence Test/Scale). These are self-report
instruments in which respondents assess their own El abilities and
personalities. Thus, such tools assess respondents' own perceptions
and do not give objective evaluations (Bar-On, 2006; Goleman, 1995).
Of the existing instruments, the Trait EI Questionnaire Short Form
(TeiQue-SF) seems to be the only trait-based tool that has been used to
assess the El of healthcare applicants (Pienimaa et al., 2022). TeiQue-SF
assess personality traits, such as self-esteem, self-motivation, empa-
thy, happiness and optimism (Petrides et al., 2007). The most used
ability-based El instrument is the Mayer-Salovey-Caruso Emotional
Intelligence Test (MSCEIT) (Pienimaa et al., 2022). The MSCEIT re-
quires individuals to solve emotional problems that have correct and
incorrect answers rather than to self-report their own perceptions of
El. It assesses El abilities, such as perception, facilitation, understand-
ing and management of emotions (Mayer et al., 2003).

The process of developing a test requires extensive conseptu-
alization to ensure that the test is assessing comprehensively and
distinctly the concept it is supposed to assess. Thus, the concept
of El has been analysed in detail in El instruments. In a review by
Pienimaa et al. (2022), six main El categories were identified from ex-
isting El instruments that have been used in social care and health-
care selection or education context (Table 1). The El instruments
generally included three to four main El categories. In a study by
Pienimaa et al. (2021), social care and healthcare educators and pro-
fessionals identified a new El category to be assessed during student
selection—acceptance of emotions. This category is not included in
any of the existing El instruments. In this study, the concept of El is
based on the ability definition of EI (Mayer et al., 2016) and the ob-
jective assessment of El. Trait El is measured with self-report mea-
surements, and these are not appropriate in student selection where
results of the assessment have major impact both to the applicants
and higher education institutions (Rankin, 2013). Instead, ability El is
the only construct of El that can be measured objectively and that is
the main reason why ability El was used in this study. In the student
selection context, the evaluation methods must be objective to en-
sure the fair selection of applicants.

3 | THE STUDY
3.1 | Aim and objective

The aim of this study was to develop an objective El test (the
Emotional Intelligence Test [EMI-T]) and evaluate its psychometric
properties for social care and healthcare undergraduate student se-
lection. The ultimate goal was to make social care and healthcare stu-
dent selection equal and valid and to enable the selection of students
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TABLE 1 Conceptualization of El based on previous El instruments (modified from Pienimaa et al., 2022)

Main categories of El

Perception of emotions

Understanding of emotions

Emotional expression

Emotional management

Utilizing emotions

Social awareness and
relations

Sub-categories of El

Perception of emotions, perceiving of emotions

Emotional self-awareness, attention to feelings, emotion recognition,
intrapersonal characteristics; self-awareness, self-confidence

Emotional awareness of others, recognition of emotion in others
Understanding emotion, emotion understanding, emotional understanding
Clarity of feelings

Emotional appropriateness (ability to differentiate between similar emotions)
Recognize patterns

Emotional expression, appraisal and expression of emotions, Intrapersonal
characteristics; self-expression

Regulation of emotions, emotion regulation, emotion management, emotional
management/Managing emotions

Managing own emotions, emotional self-management, emotional self-
control, regulation of emotion in the self, self-management, self-control,
mood repair, exercise optimism, total mood (self-motivation; happiness,
optimism), total mood (self-motivation; happiness, optimism)

Managing others' emotions, emotional management of others, regulation of
Emotion in others

Fighting against pressure (emotional management and regulation), stress
management

Coping (change management), adaptability (flexibility, problem solving)
Use of emotions, using emotion, utilizing of emotions, navigate emotions

Emotional reasoning, flexible planning (preference to base life decisions on
emotions rather than logic)

Pursue noble goals

Interpersonal characteristics (social awareness and interpersonal relationship),
social awareness, Relationship management, social competence

Empathy (being concerned with and affected by others feelings), increase
empathy

El instrument

AES; SSEIT, MSCEIT

Genos; TMMS; GECo; ECI-U II;
EQSAC; EQ-i; TEIQue-SF

Genos; TEIS

MSCEIT; GECo; STEU
TMMS

TEIS

SEI

Genos; SSEIT, EQ-i

SSEIT; GECo; MSCEIT; STEM

AES; SSEIT; Genos; TEIS; TMMS; SEI;
EQ-I; TEIQue-SF

AES; SSEIT; TEIS; Genos; ECI-U II;
EQSAC

EQ-i; TEIQue-SF

EQ-i; TEIQue-SF
AES; SSEIT; MSCEIT; SEI
Genos; TEIS

SEI
TEIQue-SF; ECI-U II; EQSAC

TEIS (3); EQSAC; SEI

Abbreviations: AES, Assessing Emotions Scale; ECI-U Il, Emotional Competence Inventory-University Edition Version 2; EQ-i, Bar-On Emotional
Intelligence Questionnaire; EQSAC, Emotional quotient self-assessment checklist; GECo, The Geneva Emotional Competence Test; Genos, Emotional
Intelligence Inventory; MSCEIT, The Mayer-Salovey-Caruso Emotional Intelligence Test; SEI, Six Seconds Emotional Intelligence; SSEIT, The

Schutte Self-Report Emotional Intelligence Test; STEM, The Situational Test of Emotional Management; STEU, The Situational Test of Emotional
Understanding; TEIS, Tett's Emotional Intelligence scale; TEIQue-SF, Trait EI Questionnaire Short Form; TMMS, Trait Meta-Mood Scale.

with adequate El skills, which may prevent unnecessary attrition (i.e.
dropping out from the degree programme or prolonged studies).

The EMI-T was developed for social care and healthcare student
selection because social and healthcare professionals often work
together in multi-disciplinary teams to provide quality care to pa-
tients and clients. Furthermore, there is no indication that El dif-
fers between social care and healthcare students or professionals
(Snowden et al., 2015).

4 | METHODOLOGY

4.1 | Design

This study used a cross-sectional methodological design. The study
consisted of two phases: (1) the development of the EMI-T and (2) the
psychometric evaluation of the instrument. The scale development

process was adapted for both phases (DeVellis, 2017). The develop-
ment phase included a systematic review, focus group interviews, item
generation, expert evaluation and pilot tests. A methodological cross-
sectional design was used in the psychometric evaluation of the EMI-T.

The psychometric evaluation was performed using item response
theory (IRT) because in the student selection context the most im-
portant evidence of the validity is the degree to which the evidence
supports the intended interpretation of test scores and their rele-
vance to the proposed use, including specifying the construct the test
is intended to measure (American Educational Research Association
[AERA], American Psychological Association [APA] and NCME, 2014).
Validation of the test's construct can be obtained with empirical evi-
dence such as previous literature, use of the evidence of similar tests
and expert judgement (American Educational Research Association
[AERA], American Psychological Association [APA] and NCME, 2014)
as we have done in this study. Even though the Classical Test Theory
(CTT) approach has been applied successfully for many years, it has
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some limitations compared with IRT in identifying the item-level evalu-
ation (i.e. item-level difficulty and discrimination) (De Champlain, 2010).
From the student selection perspective, the item-level difficulty and
function are essential for validity of the test to rank order applicants.
Thus, we used IRT approach to achieve a greater understanding of the
item-level function and to be able to do full distractor (incorrect re-
sponse) analysis (Li et al., 2019; Tavakol et al., 2014).

IRT analysis with the TestGardener software (Li et al., 2019) was
used in the pilot testing and psychometric evaluation of the EMI-
T. IRT is a scarcely applied method in nursing education research
(Tavakol et al., 2014). To the best of our knowledge, only one previous
study in the field of nursing science has used IRT with TestGardener
software (Vierula, Talman, et al., 2021).

The focus of the evaluation in the IRT analysis is on the indi-
vidual items, enabling the evaluation of different item parameters
(DeVellis, 2017; Tavakol et al., 2014) and providing an informative way
to analyse composite scales consisting of several categorical items
that are summarized into a total score (Wellhagen et al., 2021). The
TestGardener software applies modern statistical methods to produce
accurate estimates of respondent characteristics using full data and
enables item-level analysis and full distractor (incorrect response) anal-
ysis (Li et al., 2019; Ramsay et al., 2020). TestGardener can be used to
evaluate problems with items and help test developers decide whether
to rewrite items to clarify ambiguous wording or to modify incorrect
options to make them more plausible. The software provides a visual
S-shaped logistic curve (item characteristic curve [ICC]) in which differ-
ent items' response options can be graphically analysed (Li et al., 2019;
Ramsay et al., 2020). It is essential that the items are unambiguous (i.e.
clarity of the items and response options) to ensure the applicants'
equality. Furthermore, the idea of student selection is to set applicants
in rank order, so both the difficulty level of the items is important and
the test’s ability to discriminate applicants (i.e. differentiate applicants’
skills in the upper ability level; Gierl et al., 2017; Tavakol et al., 2014).

The item analysis in this study was based on a graphical analysis
of ICCs with TestGardener (Li et al., 2019), in which an item diffi-
culty, pseudo-guessing and the function of distractors are evaluated
visually (Figure 1). Difficulty can be examined by evaluating the shift
of the S-shaped curve of the correct response option at different
quantiles (i.e. difficult: 75%-95%, moderate to difficult: 50%-75%,
easy to moderate: 25%-50%, easy: 5%-25% and very easy: <5%). A

shift of the curve to the right indicates a more difficult item (Figure 1;
Li et al., 2019; Ramsay et al., 2020).

The pseudo-guessing parameter provides information about the
opportunity for low-ability applicants to answer items correctly.
Pseudo-guessing can be studied by analysing the starting point of
the S-curve along the vertical axis. The higher the starting point, the
higher the opportunity of guessing the correct response. The 30%
threshold can be considered the cut point for guessing the correct
response (i.e. high probability of guessing: >30%; low probability of
guessing: <30%; Tavakol et al., 2014).

The graphical analysis of ICCs enables a full distractor analysis,
in which the curves of all response options can be studied. IRT dis-
tractor analysis evaluates whether distractors function properly and
are unambiguous (Figure 1; Gierl et al., 2017; Tavakol et al., 2014;
Vierula, Talman, et al., 2021).

Figure 1 shows an example ICC of all the response options for one
item: the correct response option (blue line), three distractors (red,
green and pink lines) and the fifth response option, indicating the
applicants who did not respond to the item (orange line). The curve
of the correct response option starts from below the 0.3 probability
line, indicating that the correct response option is not easy to guess.
The curve pierces the x-axis between the 5% and 25% quantile, indi-
cating that the item is easy. One of the distractors (red line) functions
accordingly, attracting lower ability test-takers. Other distractors are

not functional, so most of the responders did not choose them at all.

4.2 | Development of the EMI-T

The EMI-T was developed in 2018-2021 for social care and health-
care student selection purposes. The development phase included
two stages: (1) structure and item generation of the EMI-T and (2)
content validity evaluation and pilot studies (Figures 2 and 3). The de-
velopment process included three expert panels and two pilot studies
ensuring that, every time the EMI-T was modified, the new or revised
items of the test were analysed before further development. The
preconditions for the entrance examination were considered in the
development process. These preconditions were that the exam was in
a digital format, had minimum passing score and multiple choice ques-

tions with one correct answer option were used (Figure 2).

Item 7
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Stage 1: Structure and item generation of the EMI-T FIGURE 2 Structure and item

generation of the EMI-T.

Step 1. Theoretical background

Systematic literature review: (Spring 2018)
6 electronicdatabases PubMed, CINAHL, Scopus, Eric, PsycINFO, Cochranelibrary), 22 articlesincluded

Focus group interviews in 5 groups (N=30): (2019)
Nursing educators (n=6), Social work educators (n=6), Other health care educators (n=5)
Clinical professionals in specialized health care (n=7), Clinical professionals in primary health care (n=6)

Structure
generation l

Step 2.

Content validity evaluation of the structure: participants of focus group interviews (N=12)
Dec. 2019 and Jan. 2020,

Evaluation of relevance and measurability of the identified El categories

Updated systematic review (Spring 2020)

Step 3. Iltem pool generation (Spring 2020)

Preliminary test:

* 4 main categories of El: perception and understanding of emotions, acceptance of emotions,
management of emotions and social awareness and relations.

¢ 100items

Stage 2. Content validity evaluation and pilot studies

Expert panel 1.
100 items: perception and understanding of emotions (n=57), acceptance of emotions (n=18), management of emotions (n=8), social awareness and relations (n=17)
->15 items removed/2 new items

Summer 2020 —

Expert panel 2.
87 items: perception and understanding of emotions (n=47), acceptance of emotions (n=17), management of emotions (n=7), social awareness and relations (n=16).
->14 items removed

Pilot study 1. nursing students (n=183), social science students (n=74), other health care students (n=89)

73 items: perception and understanding of emotions (n=41), acceptance of emotions (n=14), management of emotions (n=6), social awareness and relations (n=12).
->22 items removed/37 items modified/ 8 new items

| ->14 items accepted: perception and understanding of emotions (n=10), acceptance of emotions (n=1), social awareness and relations (n=3).

No need for panel 3 or pilot 2. These items can be used in the EMI-T

Expert panel 3: Round 1

45 items to panel 3: perception and understanding of emotions (n=18), acceptance of emotions (n=10), management of emotions (n=10), social awareness and
relations (n=7).

->1 item removed/32 items modified and moved to round 2

->12 items accepted ->straight to pilot study 2 no need for 2 round

Autumn2020 —

Expert panel 3: Round 2
32 items
->2 items removed/23 accepted/7 items modified ->30 items to pilot study 2

Pilot study 2. physiotherapy students (n=35), nursing students (n=170)

42 items : perception and understanding of emotions (n=17), acceptance of emotions (n=9), management of emotions (n=10), social awareness and relations (n=6).
-> 2 items modified: acceptance of emotions (n=1), management of emotions (n=1), 2 minor modifications

lr -> 8 items accepted: perception and understanding of emotions (n=3), acceptance of emotions (n=2), management of emotions (n=2), social awareness and relations

Spring2021 —

(n=1) ->10 items can be used in the EMI-T

EMI-T final versio:
10 items from pilot 1: perception and und ding of i (n=5), p of ion (n=1), of
10 items from pilot 2: perception and und ding of i (n=3), of i (n=3), of

(n=1), social awareness and relations (n=3)
(n=3), social awareness and relations (n=1).

FIGURE 3 Content validity evaluation and pilot studies.

421 | Stage 1:Structure and item
generation of the EMI-T

This stage had three steps: (1) theoretical background (systematic
review and focus group interviews), (2) content validity evaluation of
the structure (expert panels and updated review) and (3) item pool
generation (Figure 1).

Step 1: Theoretical background

The purpose of the theoretical background was to conceptualize El
specifically relevant to social care and healthcare student selection to
be able to identify the structure of the El test. First, a systematic review
(n =22) was conducted in 2018 using six electronic databases. Second,

five focus group interviews (n = 30) with social care and healthcare
educators and professionals were conducted in 2019 (Pienimaa
et al., 2021; Figure 2). The social care and healthcare educators were
recruited via education managers at four universities of applied sci-
ences and clinical professionals were recruited through nurse manag-
ers from the country's biggest hospital district and primary healthcare
unit. The results of the systematic review were used as themes in the
semi-structured focus group interviews. For each theme, the interview
questions were as follows: How would you define this theme? What EI
content should be assessed when selecting social care and healthcare
students? The data were analysed using both deductive and inductive
content analysis (Figure 2). The structure of the EMI-T was formed
based on the results of the theoretical background.
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Step 2: Content validity evaluation of the structure

The content validity of the El categories identified in step one was
evaluated between December 2019 and January 2020. The purpose
was to evaluate the relevance and measurability of the identified
main El categories from a student selection perspective. The par-
ticipants from the focus group interviews (n = 30; social care and
healthcare educators and professionals; Pienimaa et al., 2021) were
invited for the expert panel. Participants were asked to evaluate
the relevance of the El categories with a 4-point Likert-type scale,
and measurability with a dichotomous scale (yes/no). For measur-
ability of the categories, participants were instructed to evaluate
if each category would be measurable in a digital entrance exam
using objective assessment method with multiple choice questions.
Item-related content validity indexes (I-CVIs) were calculated, and
the acceptable limit for each category was set to CVI >0.78 (Polit &
Beck, 2006). After the expert evaluation, the systematic review was
updated prior to the generation of the item pool (spring of 2020)
to ensure that no relevant new information was missed (e.g. new El

instruments with new categories; Pienimaa et al., 2022; Figure 2).

Step 3. Item pool generation

The item pool was generated in spring 2020 based on the four El
categories. Throughout the study, the items were written by two re-
searchers that were experienced with instrument development and
were familiar with the concept of El. The items were formed follow-
ing four principles. First, the number of initial items had to be large
in anticipation of item reduction during the instrument validation
process, although there is no specific standard of how many items
should be included to the initial pool (DeVellis, 2017). The aim was to
generate many items to each subscale (at least twice the amount that
was needed) that deleting several items from each subscale during the
development process was not endangering the conceptual adequacy.
Second, the items had to be relevant to the content of interest, that is,
the items should comprehensively represent the El categories. Third,
the items tasks or questions and response options should be clear and
unambiguous (DeVellis, 2017). Fourth, the number of response op-
tions had to be optimal to reduce the opportunity of guessing (Gierl
etal, 2017).

4.2.2 | Stage 2: Content validity evaluation of the
items and pilot studies

This stage had four steps: (1) two consecutive expert panels, (2) first
pilot study, (3) third expert panel with two rounds and (4) second
pilot study. The content validity of the items was evaluated with ex-
pert panels to ensure item clarity, relevancy and representativeness.
Two pilot studies were used to undertake a preliminary item analysis
and gain an understanding of the functionality and difficulty levels
of the developed items (Figure 3).

First, two expert panels were conducted in June 2020 and
August 2020. The first panel involved doctoral students (n = 6) and
postdoctoral researchers (n = 5) who had knowledge of instrument

development (Figure 3). The second panel involved experienced so-
cial care and healthcare educators (n = 6) who had an average of
18years of working experience (5-34years); almost all (five out of
six) had experience with entrance examination organization, devel-
opment or evaluation. Both expert panels evaluated the clarity and
validity of the items. They also evaluated whether they agreed with
the correct options. The experts were asked to make suggestions
on how the items might be improved. The I-CVIs were calculated
and items with [-CVI under 0.78 were rejected (Polit & Beck, 2006;
Figure 3).

The first pilot study was conducted in September 2020. The par-
ticipants were first year social care and healthcare students from
two universities of applied sciences who started their studies in
August 2020 (n = 346) (Figure 3). They were mainly female (82.7%)
and young adults (mean age: 22years, age range: 18-54); over half
were nursing students (52.9%) and had a previous degree (59.4%),
often from practical nursing (36.4%). They answered the online ver-
sion of the 73-item EMI-T version during class. Descriptive statis-
tics were used to overview the data. Frequencies and percentages
were calculated for each item. IRT analysis was conducted with
TestGardener, and a graphical analysis of ICCs was conducted. The
difficulty of items and the functionality of distractors were exam-
ined (Figure 3).

The third expert panel was undertaken at the end of 2020. It
included two rounds and evaluated those items (n = 45) that were
modified based on the results of the first pilot study. This expert
panel included experienced social care and healthcare educators
(n = 10: round 1; n = 8: round 2) who also had experience in student
selection. The experts evaluated the clarity of the items and whether
they agreed with the correct options. In the first round, they evalu-
ated the difficulty of the items (4-point Likert scale: 1 = easy, 4 = dif-
ficult). Because of a technical error, information for the I-CVIs was
not obtained from round one. Thus, in this round, items were evalu-
ated according to the experts' difficulty evaluation and comments.
In second round, the I-CVIs on clarity and agreement for the correct
options were calculated, and comments were considered. Items with
I1-CVIs <0.75 were rejected. In round two, the experts did not evalu-
ate the difficulty level (Figure 3).

The second pilot study was conducted in January 2021 to eval-
uate the modified items (n = 42) from the third expert panel. This
study included healthcare students from two universities of applied
sciences who started their studies in January 2020 (n = 205). The
participants were mainly female (81.1%) and young adults (mean age:
26.4years, range: 19-54), and over half had a previous degree (68%),
which was often practical nursing (35.7%). Descriptive statistics
was used to overview the data. Frequencies and percentages were
calculated for each item. The frequencies of all item options were
overviewed in simple items to obtain more information about the
selection of distractors and strengthen the decision to exclude poor
distractors. IRT analysis was conducted with TestGardener, and a
graphical analysis of ICCs was conducted. The difficulty of the items,
pseudo-guessing level and the functionality of the distractors were
evaluated (Figure 3).
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4.3 | Psychometric evaluation of the EMI-T

After the development process, the EMI-T was psychometrically
evaluated with IRT method. Data were collected using the EMI-T
from undergraduate social care and healthcare applicants from 20
universities of applied sciences who gave their consent to participate
in this study and took the digital entrance examination on 2days,
31 May and 4 June 2021 (N = 4808). The applicants received in-
formation about the study during the application process. Informed
consent was obtained from the participants before the start of the
digital entrance examination. Most of the participants were female
and had a high school or vocational school education (Table 2).
First, descriptive statistics (frequencies, percentages, means and
standard deviations [SDs]) were calculated for the participant demo-
graphics, each item (i.e. frequency and percentage of applicants who
got the item correctly or incorrectly) and the total EMI-T score. The
item analysis of the EMI-T was based on Pearson's correlation coeffi-
cients for item level (correlations between El subscales, correlations
between El subscales and the total score, and individual items’ cor-
relations with one another) and IRT, including the graphical analysis
of the ICCs with TestGardener. Graphical analysis included the eval-
uation of difficulty, pseudo-guessing parameters and the functional-
ity of distractors. The data were analysed using Statistical Analysis
Software (SAS 9.4®; SAS Institute Inc., 2015) and TestGardener (Li

et al., 2019; software online version).

4.4 | Ethical considerations

This study followed the ethical principles specified by the National
Advisory Board on Research Ethics (Finnish Advisory Board on
Research Integrity, 2012). Permission to undertake the study was
obtained from the institutions involved, and ethics approvals were
sought from the ethics committee of the higher education institu-
tions (for expert panels and pilot studies: 10 June 2020; for the

TABLE 2 Demographic information of the applicants (N = 4808)

Demographic information N %

Age (years)

Under 20 712 14.8

20-24 1772 36.9

25-29 824 171

Over 29 1500 31.2
Gender

Female 3862 80.3

Male 946 19.7

Previous education

High school 2134 44.4
Vocational school 1920 39.9
Higher education 440 9.2
Other 314 6.5

psychometric evaluation of the EMI-T during the entrance exami-
nation: 14 May 2021). The participants were informed about their
anonymity, their right to withdraw from the research and the volun-
tary nature of the study. Informed consent was obtained from the
participants at all stages of the study.

5 | RESULTS
5.1 | Development of the EMI-T

5.1.1 | Stage 1: Structure and item generation of the
EMI-T

Step 1: Theoretical background

In the systematic review, 18 existing El instruments that have been
used in social care and healthcare selection or education context
were analysed to conceptualize the El. As a result, six El categories
(perception of emotions, understanding of emotions, emotional
expression, managing emotions, utilizing emotions and social
awareness and relations) were identified (Pienimaa et al., 2022).
Furthermore, five focus group interviews (n = 30) with social care
and healthcare educators and professionals were conducted in
2019 (Pienimaa et al., 2021). The content analysis of the focus group
interviews yielded a new El category: acceptance of emotions.
Furthermore, also the description of other El categories was elabo-
rated especially from the student selection perspective. Thus, the
systematic review and focus group interviews yielded seven main
categories of El: perception of emotions, understanding of emotions,
acceptance of emotions, management of emotions, emotional ex-
pression, utilization of emotions and social awareness and relations
(Pienimaa et al., 2021).

Step 2: Content validity evaluation of the structure
The content validity of the El categories identified in step one was
evaluated between December 2019 and January 2020. The partici-
pants from the focus group interviews (step 1) were invited for the
expert panel. The response rate was 40% (12/30).

According to the results, perception of emotions, understanding
of emotions, acceptance of emotions, management of emotions and
social awareness and relations were the most relevant and measur-
able categories of El during social care and healthcare student se-
lection. The El categories of emotional expression and utilization of
emotions were excluded from the test at this point because the [-CVI
was under acceptable level 0.78 in these categories. Furthermore,
the experts stated that objective evaluation of emotional expres-
sion during the digital entrance examination would not be possible,
and that utilization of emotions is an ability that will most probably
enhance during the education and this ability is not something that
necessarily should be assessed in the student selection process. The
categories of perception and understanding of emotions were com-
bined based on the comments of the panel members about the diffi-
culties in measuring these two categories separately. It was unclear
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when the perception of emotions develops into the understanding
of emotions. All in all, four El categories were identified as relevant
from the student selection perspective. The systematic review was
updated prior to the generation of the item pool (spring of 2020)
to ensure that no relevant new information was missed. Although
six new studies were identified, the results did not yield to any new

categories.

Step 3. Item pool generation

After the structure and item generation of the EMI-T, its first ver-
sion included 100 items in four subscales: 57 items in perception
and understanding of emotions, 18 in acceptance of emotions, eight
in management of emotions and 17 in social awareness and relations
(Figure 3). All the items in the preliminary version included one cor-

rect response option and three to five distractors.

Stage 2: Content validity evaluation of the items and pilot studies
First, two expert panels were conducted in June 2020 and August
2020. According to the results of these expert panels in 64 items,
some minor changes were made to improve clarity. Altogether, 27
items were removed, and two new items were generated (Figure 3).

The first pilot study was conducted in September 2020. Based
on the descriptive statistics, over half of the items (n = 40) were ex-
tremely easy (>95% of the respondents chose the correct options).
With these extremely easy items, the frequencies of all item options
were overviewed to obtain more information about the selection of
distractors and to strengthen the decision to exclude poor distrac-
tors. According to the graphical analysis of the ICCs, those items that
seemed to be extremely easy—those whose distractors were not se-
lected at all and for which the probability to guess the correct option
was extremely high—were excluded (21 items). However, 19 easy
items—in which applicants had selected distractors and for which
the probability for guessing was not extremely high (over 0.8)—were
further modified to increase the difficulty level. They were further
evaluated in the third expert panel and the second pilot study. Some
of the items (n = 34) had six response options, and these were re-
duced to four (i.e. those poor distractors that only a few respondents
chose were deleted) to make the items more difficult. This item re-
duction brought the response options closer to each other and stan-
dardized the response options in all items, that is, all items included
four response options. Furthermore, in 37 items, the assignment
and/or response options were modified or changed to enhance clar-
ity and difficulty and to reduce guessing (Figure 3).

The third expert panel was undertaken at the end of 2020. It
included two rounds and evaluated those items (n = 45) that were
modified based on the results of the first pilot study. In first round,
items that were estimated to be easy and had no comments were
considered suitable for the pilot study (n = 12). All other items were
sent to round two (n = 32). After this round, one correct option was
modified, and three items were removed (Figure 3).

The second pilot study was conducted in January 2021 to eval-
uate the modified items (n = 42) from the third expert panel. Some
of the items (n = 8) were extremely easy (>95% of the respondents

chose the correct options), and in 12 items, between 90.78% and
94.18% of the respondents chose the correct options. The IRT
method was not applicable to these items because of the small
sample size and the high percentage of correct responses. These
20 items were removed prior to the IRT analysis, which included
22 items. Those items that seemed to be extremely easy and for
which the probability of guessing the correct answer was high were
excluded (n = 8). Furthermore, items that were not unambiguous
were removed (i.e. distractor was chosen as correct answer more
often than the correct answer even with the high ability respond-
ers) (n = 6). Overall, 10 items from the first pilot study, and 10
items from the second pilot study were included in the final EMI-T
(Figure 3).

5.2 | Psychometric evaluation of the EMI-T
5.2.1 | The Emotional Intelligence Test)

The EMI-T included 20 multiple choice items (case-based ques-
tions or questions related to facial expressions) in four subscales:
perception and understanding of emotions (eight items), acceptance
of emotions (four items), management of emotions (four items) and
social awareness and relations (four items). The subscale of percep-
tion and understanding of emotions combined two El categories,
and thus, this subscale had twice as many items than the other sub-
scales (Figure 3). Each item included one correct response option
and three incorrect ones. Each correct response yielded one point.
Negative points were not used. The minimum score was set to five
points based on the fact that an applicant with zero El ability cannot
be selected. The EMI-T included eight pictures with facial expression
and applicants needed to recognize different universal emotions
from the pictures. Here is also a fictional example of the multiple
choice item: Sara has met her best friend. How does she most prob-
ably feel? (1) Frustrated, (2) Happy, (3) Sad and (4) Angry.

5.2.2 | Descriptive results and correlations

The mean total score for the EMI-T was 15.92 (SD: 2.16), and the
median was 16. The total score range was 0-20. Two-thirds of the
applicants achieved a score of 17.00. Less than 1% (n = 19) of the
applicants failed to receive the minimum passing score (five points).
Thus, most of the applicants performed well in the EMI-T.

There was a positive and statistically significant correlation be-
tween subscales and between subscales and the total score. The
correlation estimates were classified from negligible to very strong
(Schober et al., 2018). All subscales had a moderate to strong cor-
relation with the total EMI-T score (r = 0.60-0.74) but had a lower
correlation with one another (r = 0.18-0.32) (Table 3). The correla-
tions between items were weak (r = -0.21-0.27). The item-to-total
score correlations were positive (r = 0.18-0.40) and statistically sig-
nificant (p <0.05; Schober et al., 2018).
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TABLE 3 Pearson correlation coefficients (r) for the subscales
and total scores

Total

1 2 3 4 score

1 1.00¢ 0.22% 0.182 0.207 0.74°
2 0.22° 1.00¢ 0.30° 0.30° 0.65°
3 0.18? 0.307 1.00¢ 0.32? 0.60°
4 0.20? 0.30° 0.32? 1.00¢ 0.62°
Total score  0.74° 0.65° 0.60° 0.62° 1.00¢

Note: Subscales: 1 = perception and understanding of emotions,
2 = acceptance of emotions, 3 = management of emotions and
4 = social awareness and relations.

p<0.05.

#0.10-0.39 Weak correlation.
®0.40-0.69 Moderate correlation.
€0.70-0.89 Strong correlation.
90.90-1.00 Very strong correlation.

The correlations between subscales supported the theoretical
structure of the test, indicating that El is based on different catego-
ries that have a significant correlation with one another but an even

stronger correlation with the total score.

5.3 | IRT analysis

The evaluation of the difficulty of the items showed that most of
them proved to be very easy (n = 13) or easy (n = 4) (Table 4), indi-
cating that either the correct response options were too obvious or
that the incorrect response options failed to be functional distrac-
tors. Furthermore, over half of the items (13/20) were susceptible to
guessing. Altogether, only five items were fully functional. They in-
cluded functional distractors and did not exceed the 30% threshold

for guessing the correct response (Tables 4 and S4).

6 | DISCUSSION

This study aimed to develop and evaluate the psychometric prop-
erties of the EMI-T to assess El in the social care and healthcare
undergraduate student selection context. El is important to deter-
mine in healthcare student selection (Haavisto et al., 2019; Pienimaa
etal., 2022), but there has been a lack of tests to assess it objectively
and comprehensively in this context (Pienimaa et al., 2022). A fair
and comprehensive assessment is crucial to ensure an equitable se-
lection process (Talman et al., 2020). The development process of
the EMI-T was versatile, including several phases (two stages and 10
steps), methods and content validity evaluation (three expert panels
and two pilot studies). The EMI-T was based on the most relevant
and objectively measurable El categories to be assessed in social
care and healthcare student selection. It is comprehensive, including
four El categories that have been incorporated into previous El in-
struments (Mayer et al., 2003; Pienimaa et al., 2022), and it also has

TABLE 4 IRT item difficulty and pseudo-guessing levels visually
evaluated from the ICC plots

Item
Correct answer difficulty Pseudo-guessing
% (n) levels? levels?

Perception and understanding of emotions

Item 1 75.6 (3634) 0 1
Item 2 91.1(4352) 0 1
Item 3 36.2(1726) 4 0
Item 4 72.4(3473) 1 1
Item 5 44.9 (2139) 3 0
Item 6 85.8 (4121) 0 1
Item 7 70.5(3383) 1 0
Item 8 59.2(2833) 2 1
Acceptance of emotions
Item 9 94.5 (4538) 0 1
Item 10 86.3 (4134) 0 1
Item 11 93.5(4473) 0 1
Item 12 67.9 (3247) 1 0
Management of emotions
Item 13 94.2 (4518) 1
Item 14 85.9 (4112) 0 1
Item 15 89.5(4281) 0 1
Item 16° 95.3 (4582) N/A N/A
Social awareness and relations
Item 17° 99.1 (4765) N/A N/A
Item 18 76.4 (3638) 1 0
Item 19 92.00 (4397) 0 1
Item 20 88.6 (4226) 0 1

Difficulty levels: 4 = Difficult (75%-95%), 3 = Moderate to difficult
(50%-75%), 2 = Easy to moderate (25%-50%), 1 = Easy (5%-25%) and
0 = Very easy (<5%).

steudo-guessing: 1 = High (>30%), 2 = Low (<30%).

‘ltems 16 and 17 were extremely easy (less than 5% chose the
distractors), the items were not estimated properly and IRT was not
applicable.

a new category, acceptance of emotions, which is not included in any
of the previous El instruments (Pienimaa et al., 2021).

The psychometrical testing was based on descriptive statistics,
correlations and graphical analysis of the ICCs with TestGardener,
in which item-level analysis is possible, enabling more detailed in-
formation of the items and full distractor analysis (Gierl et al., 2017;
Li et al., 2019; Tavakol et al., 2014). In the psychometric evalu-
ation, the sample size was large enough for statistical analysis
and larger than those of other similar student selection studies
or studies evaluating El instruments' psychometric properties.
The sample represented the typical characteristics of the pop-
ulation. Previously, IRT with graphical analysis of the ICCs using
TestGardener is a scarcely applied method in nursing sciences.
The graphical interpretation proved to be excellent in facilitat-
ing item-level analysis, including precise distractor analysis. The
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preliminary psychometric results during the development stage
provided support for the content validity of the developed test,
although in the psychometric testing the EMI-T proved to be easy.
There was also a positive and statistically significant correlation
between subscales and between subscales and the total score,
which supports the theoretical structure of the EMI-T. The mean
total score for the EMI-T (15.92/20 points) and the IRT analysis
indicated that most of the items were easy and that most of the
incorrect response options failed at being functional distractors,
so the test failed to be very discriminative (i.e. ability to differenti-
ate applicants' skills in the upper ability level). However, the mean
total score was under 16 points and SD was 2.16, indicating that
the EMI-T still discriminates at the upper ability level and that all
applicants did not get maximum scores. Although very easy items
are usually removed from the test, it might still be valid to include
easy ones to maintain content coverage and ensure that the con-
tent is comprehensively measured with the test (Gierl et al., 2017).
Including some easy items in the EMI-T was necessary to provide
a comprehensive assessment of El, including all relevant El cate-
gories. Assessing El extensively is relevant to ensuring students'
abilities to cope with the demands of social care and healthcare
studies (Lewis et al., 2017; Pienimaa et al., 2022).

Previous research shows that healthcare students seem to have
higher than average El (e.g. Aithal et al., 2016), and the minimum
score for the test is currently set to be relatively low (5 points out of
20), so these factors might at least partly explain why the applicants
scored high in the EMI-T. Furthermore, the aim of the EMI-T is to
assess whether applicants possess reasonable El to cope with emo-
tional situations during their studies and be academically successful
(Lewis et al., 2017; Pienimaa et al., 2022). The purpose of the EMI-T
is to select not only those applicants who have tremendous EI but
also those with adequate El to be able to cope with the emotional
demands of social care and healthcare studies.

The minimum score of the test is relatively low. This might re-
quire further consideration, and more research is needed to set the
minimum score at the right level. There is no consensus on the op-
timal El level (Davis & Nichols, 2016), although Li et al. (2015) im-
plicated that moderate El in nursing students could be associated
with best coping in possible adverse situations. It is also argued that
higher El is not necessarily always better (Davis & Nichols, 2016).
According to a review by Davis and Nichols (2016), those with high
El ability may have enhanced reactivity to stress, and high levels of
El might be related to poorer psychological health. Applicants El
scores at admission could be used to survey which kind of support
the students admitted to the programme will need to cope with the
emotional demands of the studies.

As stated earlier, incorrect responses mostly failed as functional
distractors, which reflected the poor quality of these alternatives
and yielded poor discrimination. The revision of the dysfunctional
distractors and their further testing are needed to increase the diffi-
culty level of the items. For example, in those items in which pseudo-
guessing has been probably and most of the applicants have chosen
the correct response (i.e. the items are also easy), the distractors

should be more difficult so that these could function better as dis-
tractors. In such items, the improvement should concentrate on
making the distractors more difficult and less obvious. However, in
those items in which pseudo-guessing has been probably but the
items are not easy (i.e. distractors have been functioning properly),
it is not enough to concentrate on making the distractors more diffi-
cult. The layout and wording of the assignment in these items should

also be re-examined.

6.1 | Strength and limitations of the work

The strength of this study was several different and versatile meth-
ods used in the development process to ensure the content validity
and psychometric validity of the EMI-T (i.e. systematic, review, sev-
eral focus group interviews and expert panels and two pilot stud-
ies). Furthermore, in psychometric testing, the sample size was big
enough for statistical analysis and large in comparison with sample
sizes in other similar student selection studies or studies testing El
instruments' psychometric properties. This study had some limi-
tations concerning the expert panels, the participants of the pilot
studies and the psychometric evaluation. This study included three
expert panels during the development process, including two rounds
in panel three, following the recommended use of this method (Polit
& Beck, 2006). However, the first two expert panels received a test
version that included 73-100 items. The evaluation form was long
and time consuming to fill out. This might have affected the quality
of the items if the experts experienced the evaluation strenuous and
did not have strength to comment the items at the end part of the
form.

In the pilot studies, the study population included students who
had just started their education prior to the pilot study. Thus, they
represent applicants who have been selected for the programmes.
Furthermore, the participants in the pilot studies took the EMI-T in
class, but there was no such high-stakes situation in the entrance ex-
amination; this might have affected their responses compared with
their answers during the actual entrance examination. IRT analysis
was successfully performed, but several of the items during the de-
velopment process were so easy (>95% of the participants chose
the correct answers) that the IRT method was not applicable. Thus,
a full psychometric evaluation was not possible for these items.
Furthermore, the fact that EMI-T included several easy items was

a limitation.

6.2 | Recommendations for further research

Further development and psychometric evaluation is needed to
enhance EMI-T's difficulty and discrimination levels. Previously,
IRT with graphical analysis of ICCs using TestGardener is a
scarcely applied method in the nursing sciences. The graphical
analysis proved to be excellent in facilitating item-level analysis,
including precise distractor analysis. The results can be used for
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further revision of the test, especially in relation to improving the
distractor items, and thus, the difficulty and discrimination levels
of the instrument. The predictive validity of the test should be
evaluated in future research.

7 | CONCLUSION

The results of this study and especially the use of IRT and detailed
distractor analysis during both the development process and an
evaluation of the psychometric properties of EMI-T can benefit re-
searchers and educators that develop or evaluate objective assess-
ment tools with multiple choice questions. In the future, a follow-up
study investigating whether applicants El scores at admission have
an impact on study success should be done. The results of this study
can also be used to further development of the EMI-T for student se-
lection purposes. Especially, the optimal cut-off level should be fur-
ther defined. Social care and healthcare students engage in clinical
practice early in their studies, and these environments are emotion-
ally challenging. Assessing El in student selection provides infor-
mation that higher education institutions could use to develop and
provide support interventions for those students that might have
difficulties in El. Furthermore, the results may encourage practice
placements to include El elements as learning objectives.
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