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Abstract: This study aimed to develop an emotional intelligence (EI) test that is suitable to the
Indonesian workplace context. Airlangga Emotional Intelligence Test (Tes Kecerdasan Emosi
Airlangga [TKEA]) was designed to measure three EI domains: 1) emotional appraisal, 2)
emotional recognition, and 3) emotional regulation. TKEA consisted of 120 items with 40 items
for each subset. TKEA was developed based on the Situational Judgment Test (SJT) approach.
To ensure its psychometric qualities, categorical confirmatory factor analysis (CCFA) and item
response theory (IRT) were applied to test its validity and reliability. The study was conducted on
752 participants, and the results showed that test information function (TIF) was 3.414 (ability
level = 0) for subset 1, 12.183 for subset 2 (ability level = —2), and 2.398 for subset 3 (level of
ability = —2). It is concluded that TKEA performs very well to measure individuals with a low
level of El ability. It is worth to note that TKEA is currently at the development stage; therefore,
in this study, we investigated TKEA'’s item analysis and dimensionality test of each TKEA subset.
Keywords: categorical confirmatory factor analysis, emotional intelligence, item response theory

Introduction

Owing to its robustness in predicting job performance, the need of emotional intel-
ligence (EI) instrument increases worldwide since test adaptation to various cultural
contexts and languages is continuously growing. Numerous previous research show
the robustness of EI as a predictor to job performance,'* psychological well-being,
customer satisfaction, and organization performance.’

Additionally, EI is found to be positively correlated with effective leadership,®’
self-efficacy, organizational commitment,’ group performance,®’ team effectiveness,
decision making, coping stress, interpersonal relationship, and general performance. '
The need of a robust and culturally sensitive EI test is therefore growing rapidly.

Numerous research concerning on EI lead to three major theories of EI: Salovey—
Mayer model, Goleman model, and Bar-On model.!' However, those models are mainly
developed based on studies conducted in developed Western countries. Apart from the
fact that mainstream EI theories are the product of research in the context of Western
culture, most prior studies tend to neglect cultural differences in emotion, so that it is
widely accepted that EI theories are universal.'?

Cultural influence on emotion can be manifested in five ways: 1) rules of emotional
expression; 2) the value of certain situations and its degree of importance; 3) experience
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and attitudes toward evaluating and managing emotions; 4)
appraising emotion that arises from a particular context or
situation; and 5) emotional response, which is often evident
in one’s behavior.'!?

Three cultural biases that often occur in most cross-cultural
research are construct, methodology, and item bias.'*!* The
sources of construct bias are included. 1) Cultural differ-
ences on the appropriateness of certain behavioral response,
especially if a behavioral response differs across culture,
are considered. Taking an item from the Bar-On EI test as
an example, “I can easily vent my emotions” contains cul-
tural bias, as emotional expression is heavily determined by
cultural imperative. Furthermore, 2) availability limitation
of emotional response or overlapped emotional response is
proven to be another source of construct bias. Happiness in
the Bar-On test, for example, failure in expressing happiness/
unhappiness means emotional incapability in western culture.
However, Asians tend to conceal their unhappiness, and the
success of concealing unhappiness means “emotionally intel-
ligent” in the Asian context.!

Methodology bias occurs when assessment procedure
causes unwanted differences between groups. Generally,
there are four sources of methodology biases, which are
social desirability, distinct response style, variation in stimu-
lus familiarity, and lack of availability of equal sample.'*!3
Item content bias often happens due to translation failures
or culturally incompatible items. '

Indonesia, as a representation of developing Eastern
countries, shows rather different features compared to
Western values in regard to workplace situation. Accord-
ing to research conducted by Jones,'” Indonesians obtain a
high score of power distance, when measured using Hofst-
ede’s scale of power distance. It leads to a conclusion that
Indonesian leaders tend to keep their distance with their
subordinates. It is also common in Indonesia that every level
in the organization possesses a large distance with a strict
and formal hierarchy. An Indonesian leader generally runs a
one-man show when it comes to decision making as he/she
rarely let his/her subordinates to make important decisions.
An Indonesian leader management style is typically central-
ized, and he/she discourages critics and complaints from his/
her subordinates.

With respect to collectivistic—individualistic category,
Indonesia is categorized to possess a highly collectivistic cul-
ture, which implies that group-oriented or group-motivated
tasks are more likeable than individual tasks. Culturally,
it is less acceptable to claim a success due to the work of
certain individuals. Rather, an achievement is often seen as

a shared achievement of all group members involved in the
task completion. On masculinity—femininity dimensions,
Indonesians are in the middle of the scale, which means that
Indonesians prefer to be a people-oriented worker than task-
oriented worker. Socializing and maintaining relationship
becomes a critical point and even is more important than
impressing the supervisor. At last, on uncertainty avoidance
dimension, Indonesians tend to embrace uncertainty, or to
put it another way, they become more motivated when facing
an unfamiliar situation.

To fulfill the need of availability of contextual EI test for
recruitment and selection, this study concerned on providing
arobust El test for the Indonesian context. Therefore, we con-
structed an EI test that we named as the Airlangga Emotional
Intelligence Test (Tes Kecerdasan Emosional Airlangga —
TKEA). We set a goal of TKEA measurement that it is able to
predict the ability of giving appropriate emotional responses
based on cognitive appraisal of certain situation, recognizing
emotional expression and regulating emotions into effective
responses, particularly in the workplace situation.

Since TKEA is constructed to assess individuals’ abil-
ity, the ability-based EI model is therefore used, while most
existing EI tests were constructed using personality-based
EI theories. Ability is defined as individuals’ possible varia-
tions in the certain threshold level of task difficulty. With
an assumption that the task is performed in a standardized
situation, individuals are able to perform successfully on a
certain type of task.'® We used this assumption to identify
and define EI as an ability, which is particularly different
from other EI models.

TKEA consists of three subsets, which are emotional
appraisal, emotional recognition, and emotional regulation.
Emotional appraisal reflects individuals’ ability to evalu-
ate cognitively emotional information to elicit appropriate
responses in the context of workplace. Emotional recognition
is the ability to accurately recognize and interpret others’
emotional states and then correctly infer their action. Emo-
tional regulation refers to the appropriateness of adaptive
responses to the relevant situation regulating emotional
responses.

The research was conducted in three stages: 1) describ-
ing situations that evoke emotional responses in the context
of Indonesia workplace by using Situational Judgment Test
(SJT); 2) determining TKEA subsets; and 3) validating TKEA
psychometric qualities. We chose to apply Item Response
Theory (IRT) approach in developing TKEA due to the
advantages of IRT compared with Classical Test Theory
(CTT).” The IRT model applied in this study was a two-
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parameter logistic (2PL) model that was able to provide item
discriminations () and item difficulties (b,).

Item response theory

Item response theory is a probability model that attempts to
explain the relationship between one’s response to an item
with latent variables (abilities or trait) that is intended to
measure. Participants’ response to an item is an observable
variable, while trait or ability is a latent variable that underlies
performance on such items." Latent variables (e.g., ability)
in the IRT are represented with theta (), where a higher
0 value indicates a higher probability that one correctly
responds to the item. If P(0) expresses a function of one’s
ability, the curve should form a smooth S-shaped curve. The
curve describes the relationship between the probability of
one gives a correct response and his/her ability. The curve
is also known as item characteristic curve (ICC), and each
item can have its own ICC.?° IRT, in conclusion, uses ICC to
describe the relationship between participants’ ability with
item performance.”

According to Hambleton et al,?! relationship between
participants’ responses with the items that represent certain
psychological construct can be denoted by a mathematical
function that enables mathematical model construction called
item response model (IRM). Various IRMs can be constructed
depending on their fundamental assumptions, for instance, a
parameter logistic model (1PL), 2PL, or 3PL, those of which
differ in their underlying assumptions.?!

Before constructing the IRT model, three assumptions
must be checked, which are 1) unidimensionality; 2) local
independence; and 3) monotonicity. Unidimensionality and
local independence are closely intertwined, and particularly
for the 2PL model, the presence of unidimensionality can
affect local independence and vice versa. When unidimen-
sionality assumption is fulfilled, it means that only one latent
variable is being measured. Local independence assump-
tion checks whether item responses are independent. The
goodness-of-fit in confirmatory factor analysis (CFA) can be
a sufficient assumption check of unidimensionality. In the
2PL model, monotonicity assumption is fulfilled when ICC
slope does not decrease if the curve moves to a higher level
of latent construct.?

An IRT model increases the likelihood of correctly
answering an item that depends on the level of one’s ability
and the level of item difficulty (1PL model), item difficulty
and discrimination level (2PL model), and additionally, the
pseudo guessing level of the item (3PL model). Another key
point to remember is that individual ability level (6) and

item difficulty level (b) have a similar dimension. Despite
theoretically individual ability in general ranging from
positive to negative infinity, for practical reason, researcher
limit ability ranged from -3 to +3; mean equals to 0 and
SD equals to 1.2

Estimating test score is more likely to be close to accurate
when the IRT model is robust. Robustness of IRT model can
be investigated by describing the nexus between individu-
als’ ability, item difficulty, discrimination level and pseudo
guessing level of the item, than match those parameters with
the actual individuals’ ability score. Among various models
of IRT, the model that is most suitable to use for multiple
choice and dichotomous response questions (dichotomous/
binary response) is the logistic model with one, two, or three
parameters.

The three parameters include the following. 1) The first
parameter is item difficulty parameter (b); the greater value
of b relates to higher complexity of the item and the smaller
chance for lower ability participants to answer the question
correctly. 2) The second parameter is item discrimination
parameter (a), which relates to certain variation of partici-
pants’ answer as the consequence of having a different ability
level. An item with a low discrimination level cannot distin-
guish participants based on their ability level, while a higher
level of discrimination means an item performs splendidly
in differentiating participants based on their ability level. 3)
The third parameter is guessing parameter (c), which conveys
the likelihood of participants to give a correct answer, even
though they do not have adequate ability to do so.?!

IRT is able to provide information about individuals’ abil-
ity or trait based on their responses given and the psychometric
properties underlying the items. IRT also provides parameters
that help us to understand where the test provides less or more
information in regard to individuals’ ability. Each item has its
own information function, and it is calculated based on item
parameters. The higher the slope value, the more informa-
tion that the item is able to provide. To give a better and total
picture of the function of a test as a whole, we can add all the
item information function (IIF) to create a test information
function (TIF), which also works as a reliability test in IRT.%

TKEA construction

TKEA is designed to measure three EI domains, which are
emotional appraisal, emotional recognition, and emotional
regulation. Emotional appraisal subset is designated for
measuring how precise an individual cognitively evaluates a
certain situation and assumes that emotional response is the
outcome arisen from individuals’ cognitive evaluation. Many
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empirical evidences demonstrate the centrality of cognitive
evaluation in understanding emotional response, and cognitive
evaluation of emotion may explain why individual responses
to a certain situation can significantly differ. It also explains
why cognitive appraisal theory of emotion is widely popular
to be used as the theoretical basis of EI test development.?
Therefore, we used cognitive appraisal theory of emotion as
the basis of item development and scoring system for subset 1.

For developing items and determining correct answer for
subset 1, we adhered to Scherer’s* prediction of emotional-
eliciting events. An intercultural study of cognitive appraisal
of emotion by Scherer,* which aimed to construct a theoretical
prediction of emotional-inducing situation, resulted in several
conclusions as follows. 1) Joy comes out from a conducive
event to individuals’ needs and goals. The event also has a
high to medium coping potential and is something that is
highly expected and is highly compatible with one’s internal
and external standards. 2) Fear is predicted to be induced by
a sudden event that is caused by others, is obstructive to one’s
needs, and makes individuals powerless/helpless. 3) Anger is
provoked by a goal-obstructive and sometimes immoral or
unjust situation, where one’s ability to cope with the situation
is rather low. 4) Sadness is predicted to occur when one faces
a low-goal conducive and low-coping potential event, where
individuals view that they have low control over the situation,
so that it is always attributed to others or impersonal agency.
5) Disgust is predicted to arise from a situation, where one
evaluates certain situation as unpleasant and bears an attribu-
tion of responsibility to others. At last, 6) shame and guilt are
predicted to contain internal attribution and are inconsistent
with internal standards, such as idealistic ego and self-esteem.

Emotional recognition subset measures an individual’s
ability to recognize one’s emotional state by observing one’s
facial expression. Recognizing the subtle meaning of facial
expression has been widely investigated as a basic premise of
EI. Recognizing facially expressed emotions is defined as an
ability to detect at the lowest level of a considerable hierarchi-
cal taxonomic model of performance-based EL.> The ability
to accurately recognize others’ facially expressed emotions
is a vital socioemotional competence. Facially expressed
emotion contains important information of others’ reaction
to certain events, which includes our behavior as well. It also
conveys information about other’s likely action in the future.
Facially expressed emotion recognition is therefore essential
in different types of occupation, such as politicians, teachers,
medical doctors, and therapists.? Therefore, one’s ability to
correctly recognize the emotional state through observing
others’ facial expression became the basis of developing
items and scoring system for subset 2.

Generally, one interprets others’ facial expression by
considering contextual factors, such as 1) situations that
induce expression and 2) the presence of verbal message and
various relevant information, which are related to emotional
expectation, so that facial expression serves as a meaningful
cue of others’ emotional state. Interestingly, most emotional
expression studies did not consider its emotional-eliciting
context, although most participants reported that they did
not extensively use contextual information when making
emotional judgement.”’ This information plays a vital role
to determine one’s emotional evaluation. For example, if
emotional-eliciting situations are considered when evaluating
emotional expression, it is very possible that one’s interpreta-
tion to others” emotional state can change significantly.

The ability to regulate one’s emotion (subset 3) is a sub-
stantial skill that determines whether he/she is emotionally
intelligent, so that we chose to include emotional regulation
as a subset in TKEA. It substantially predicts individuals’
mental health outcomes, work function,?® and the quality of
social relation.”

To measure EI, we designed three subsets that contain
a series of tasks, which should be done by participants, as
Carroll'® argues that individuals’ ability can be determined by
measuring their maximum performance. Therefore, we chose
multiple choice-style questions with one correct answer, so
that they produce normative score. Carroll'® explains that
individual ability consists of three criteria: 1) representing
performance or potential performance, where in certain con-
ditions, ability can take shape as the maximum performance;
2) the existence of individual variation is mandatory; and
¢) there should be a final result that needs to be achieved, for
example, successfully delivering certain task, getting a high
score, or answering questions correctly. Revelle*® argues that
an ability test reflects individuals’ maximum competence,
while personality test represents average or patterns of
everyday thoughts, feelings, and behaviors.

TKEA was developed by considering the finding of Mayer
et al®! that EI can fulfill its role as a form of intelligence if 1)
EI can be operationalized as an ability; 2) EI is moderately
correlated with the existing intelligence measurement; and
3) El is proven to show a growth, where EI should gradually
increase along with the increase in physical maturity and
mental maturity.

Methods

Procedure

TKEA uses paper-based test for its administration method.
After verbally agreeing and giving their consent, participants
were asked to read the instructions before proceeding to
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answer the questions. To test the dimensionality of TKEA,
we used categorical confirmatory factor analysis (CCFA) for
analyzing categorical responses. CCFA evaluates whether test
items successfully measure a dominant trait that is coherent
with theoretical definition and the content experts’ definition
of the trait.

In addition, we performed CCFA to examine which items
belong to each factor of the TKEA subset. Low discrimina-
tion (low factor loading) items were removed so that overall
reliability and construct validity of TKEA were significantly
improved.

Prior to conducting the research, we obtained ethical
clearance from the Research Ethics Committee, Faculty
of Psychology, Airlangga University. All participants were
required to give verbal consent prior to participating, and
the participants whose faces were used in the item sample
(Table 1) gave written consent for their images to be published.

Measure

TKEA is designed to measure three EI domains, which are
emotional appraisal, emotional recognition, and emotional
regulation. Overall TKEA comprises 120 items that consist
of 40 items for each subset. The SIT approach was chosen
to construct TKEA items and response options. In the first
step, we identified and collected several emotional workplace
situations and provided descriptions of these situations, where
emotions arose and were needed to be managed. Furthermore,
we developed fictional scenarios (vignette), when those

later became test items. For each scenario, four responses
based on appraisal theories of emotions (constructing emo-
tional appraisal subset) and five responses based on Gross’s
emotional regulation model*?** (for constructing emotional
regulation subset) were developed. Next, we asked a number
of experts, including five professionals employed as lecturers
in psychology and experienced in human resource practice
in Indonesia, to assess test items.

The items in the emotional recognition subset were devel-
oped using a number of facial figures of Indonesians as facial
representations. We assumed that individuals’ proficiency in
evaluating emotional expression is higher when observing
people from the same ethnic group (in-group advantage).
Yet, the skill is less likely to be accurate when observing out-
groups, so that sharing similar physical features is essential
in recognizing others’ emotional expression.*

Subsets and scoring system
In understanding the process of emotional appraisal when
constructing TKEA, we used cognitive appraisal theory as
our guideline to determine the scoring system for the emo-
tional appraisal subset (subset 1). We mainly used Scherer’s*
theoretical prediction to determine appropriate emotional-
inducing situation, so that participants’ responses would be
assessed using this prediction.

To assess the correct answer in the emotional recogni-
tion subset (subset 2), we used the target scoring method.
Target-based scoring means that we determined target

Table | Item sample: A co-worker who you knew had a worst working performance got a better performance score than you. How

did you feel in that situation?

Subset |: emotional appraisal

a. Anger b. Sad

c. Disgust

d. Neutral

Subset 2: emotional recognition

The most appropriate expression to express that emotion is ...

Subset 3: emotional regulation

What was the right action you would do?

Ask the management for an explanation

Work harder for next years performance appraisal
Understand and accept the result

Concentrate more on the current work

Calm yourself by listening to music
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stimulus on emotional recognition items. We asked the model
to express certain emotions, and these expressed emotions
became the expected/correct answers. Target-based scoring
is only suitable for the emotional identification test (or emo-
tional recognition test) and inappropriate for higher ability
of EI (e.g., emotional appraisal or emotional regulation).’’
Other EI tests, such as Multifactor Emotional Intelligence
Scale (MEIS), Emotional Accuracy Research Scale (EARS),
and Mannheim University Social Intelligence Test, also use
target-based scoring to determine correct responses.*®

For selecting correct response for subset 3, we used the
expert scoring method. Correct responses for items in subset
3 (emotional regulation) were determined by a number of
EI experts, especially in the workplace context. The board
of experts consisted of 10 experts: two human resource
and development managers of two well-known Indonesian
companies (Indomarco and Astra International), two human
resource and development consultants, an industrial and orga-
nizational psychology lecturer from Universitas Indonesia,
and five psychology lecturers from Airlangga University.
We asked them to choose one correct answer based on
their professional experience and expertise. Afterward, the
response, which was mostly chosen by the board of expert,
was the correct answer. For example, if the board of expert
is asked to choose the correct answer between A, B, C, or D
and 60% of experts choose A, 20% choose B, 10% select C,
and the rest select D, then when participants choose A, they
will get score 1 (correct). If participants choose other than
A, they will be scored 0 (incorrect).

Participants

In this research, 752 participants were involved. Research
participants were jobseekers who were tested for job selection
or promotion in a number of public or private institutions in
Surabaya, East Java, Indonesia. More than half of participants
(55.19%) were males and the rest (44.81%) were females.
Their age ranged from 23 to 56 years. Most of the partici-
pants were university leavers with an undergraduate degree
(74.73%) or postgraduate degree (17.28%), while a small
number of participants were high school leavers (8.38%).

Data analysis

We carried out IRT and CCFA with the help of Mplus v.6
(Muthén & Muthén, Los Angeles, CA, USA) as it allowed
us to conduct both analyses simultaneously. We used robust
maximum likelihood (MLR) as an estimation procedure
that is robust to violations of non-normality, since TKEA
produces categorical responses.

CCFA generated the following results: 1) emotional
appraisal subset fits unidimensional model (root mean square
error approximation [RMSEA]=0.06; comparative fit index
[CFI] = 0.7; Tucker-Lewis index [TLI] = 0.6); 2) emotional
recognition subset also fits unidimensional model (RMSEA
=0.03; CFI = 0.9; TLI = 0.9); and 3) emotional regulation
subset fits unidimensional model (RMSEA = 0.07; CFI =
0.4; TLI = 0.3). It leads to a conclusion that three subscales
of TKEA are unidimensional with no local dependence, that
is to say allowing us to carry out item analysis using IRT. We
chose the 2PL IRT model to accommodate TKEA'’s categori-
cal responses. After conducting CFA, we then formulated the
IRT model for analyzing the items.

Results

Descriptive statistics

Table 2 lists the mean, SD, skewness, and kurtosis values for
each TKEA. As shown, the mean score for all subsets ranged
from 18.88 to 38.15. The emotional appraisal subset is nor-
mally distributed, while the rest of the subsets are skewed.

Item analysis

Subset |: emotional appraisal

Since obtained factor loadings were rather low, the emotional
appraisal subset was modeled four times; first, 12 items
were removed; second, 15 items were eliminated, and last,
additional 18 items were removed.

Table 3 contains item parameters for the emotional
appraisal subset. Subset 1 obtained 0.476 value in average
for its item discrimination. Most items in subset 1 show
moderate discrimination values. The highest discrimination
value is possessed by item A38 (0.819), and item with the
lowest discrimination value is A19 (0.294).

Inregard to item difficulty, subset 1 has an overall average
item difficulty of —0.268. The highest level of difficulty is
found in item A19 (2.074), while item with the lowest dif-
ficulty is A26 (—4.099). According to Hambleton et al*! and
Baker,? item difficulty value <0 implies that the item is easy.

The slope estimation ranged from 0.29 to 0.82, indicating
considerable variation in item discrimination. The location

Table 2 Mean, SD, skewness, and kurtosis values of each TKEA

subset

Subset Item Mean SD Skewness Kurtosis
Emotional appraisal 40 1888 4.55 -0.376 —0.019
Emotional recognition 40 3206 6.17 -1.214 1.880
Emotional regulation 40 3815 1.63 -1.210 1.034

Abbreviation: TKEA, Tes Kecerdasan Emosi Airlangga.
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parameters for the 22 items reflect a sizeable range of underly-
ing emotional appraisal (—4.09 to 2.07), but most item responses
are only endorsed by respondents who have average than higher
levels of emotional appraisal, implying that the item set as a
whole is most useful in discriminating among individuals at the
average ability of emotional appraisal continuum.

Figure 1 displays ICCs for 22 items of subset 1. These
items show how ICCs vary depending on the slope parameter
as well as the location parameter. The figure demonstrates that

Table 3 IRT parameter estimates of emotional appraisal subset
(n=22)

Item Item discrimination (a) Item difficulty (b)
Al 0.588 1.704
A2 0.443 0.683
A3 0310 -1.330
A4 0.444 0.951
Aéb 0.308 0.981
A7 0.375 0519
A9 0.594 -0.964
Al3 0.477 -0.261
Al5 0.371 -3.907
Al7 0.469 -0.037
Al8 0.797 —0.153
Al9 0.294 2.074
A22 0.530 —1.462
A25 0.543 —0.331
A26 0.401 —4.099
A27 0.372 -0.241
A28 0.324 -0.243
A29 0.437 —-0.008
A3l 0.305 1.741
A36 0.528 -1.210
A38 0.8I19 —-0.355
A40 0.745 0.041
Average 0.476 —0.268

Abbreviation: IRT, item response theory.

0.8

Probability
o
o

o
~

0.2

Figure | ICCs of subset I.
Abbreviation: ICC, item characteristic curve.

it fulfils the assumption of monotonicity, where no decrease is
noticeable after the peak of higher level of latent construct. The
figure also shows that a participant’s probability of answering
correctly increases along with the increase in ability.

The IIF curve (Figure 2) demonstrates how these varia-
tions affect measurement precision across the continuum.
Item A38 reaches the highest slope and thus retains a maxi-
mum information level across all items in subset 1. Mean-
while, item A 19 provides the lowest information.

Figure 3 shows TIF of subset 1, which is test information
values for subset 1. TIF value for subset 1 is 3.414 at ability
level equals to 0 (average). TIF value of subset 1 is relatively
high at the average level of the latent trait, with a decrease
for those individuals with higher than 2 SD units below and
above the mean (6 = 0).

Subset 2: emotion recognition
Emotion recognition subset modeled once with all 40 items,
and there was no item removed.

Table 4 shows discrimination and difficulty parameters
for each item in subset 2. In average, item discrimination of
subset 2 is 0.668. Overall, all items in subset 2 have moder-
ate item discrimination values. Item with the highest item
discrimination value is item B15 (1.018) and that with the
lowest item discrimination value is item A18 (0.391). Item
with higher values of discrimination are more useful for
developing a measurement instrument since they are better
at differentiating individuals into different ability levels." In
regard to item difficulty parameter, subset 2 has averagely
low item difficulty, in average —1.606. The highest level of
difficulty is found in item B23 (-0.679), while item having
the lowest difficulty is item B26 (-2.872).

Psychology Research and Behavior Management 2017:10

submit your manuscript

345

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Fajrianthi and Zein

Dove

5
0.4 A4
A6
A7
c
K]
=
£ 02
L
£
0
7 6 -5 4 -3 2 -
Figure 2 IIF values of subset I.
Abbreviation: IIF, item information function.
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Figure 3 TIF values of subset I.
Abbreviation: TIF, test information function.

Figure 4 shows ICCs of 40 items in subset 2. These items
showed how ICCs varied depending on the parameter slope,
as well as the location parameter. The curve confirms that
it fulfils the assumption of monotonicity as the probability
of a participant answering correctly increases consistently
with no decrease detected after reaching the highest peak of
higher level of latent construct.

The IIF curve (Figure 5) demonstrates how these varia-
tions affect measurement precision across the continuum.
Item B15 is at the highest slope, thus reaches maximum
information levels among the 40 items, while item B18
provides the lowest information.

The slope estimates for the 40 items ranged from 0.39 to
1.01, indicating considerable variation in item discrimina-
tion. The location parameters of all items in subset 2 reflect a
sizeable range of underlying emotional recognition (-2.87 to
—0.68), but the majority of item responses are only endorsed
by respondents who have low than average or higher levels of
emotional recognition, implying that the item set as a whole
is most useful in discriminating among individuals at the low
ability of the emotional recognition continuum.

Figure 6 shows TIF of subset 2, which shows 12.183 at
the ability level equals to —2. The TIF value of the emotional
recognition subset is relatively high at the low level of the
latent trait, with a decrease for those individuals >2 SD units
below and above 0 equal to —2.

Subset 3: emotional regulation

Owing to its low factor loading, emotional regulation subset
was modeled four times; first with all 40 items; then, 28 items
were removed; third, 22 items were removed; and at last, 24
items were eliminated.

Table 5 shows the discrimination and difficulty param-
eters for each item in subset 3. In average, subset 3 item
discrimination is 0.478. Most items in subset 3 have moderate
discrimination values. Item with the highest item discrimina-
tion value is item C6 (0.713), while the item with lowest item
discrimination value is item C23 (0.285). In regard to item
difficulty parameter, subset 3 has low item difficulty with
—1.224 in average. The highest level of difficulty is found in
item C29 (1.130), while the item with the lowest difficulty
is item C28 (-2.514).
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Table 4 IRT parameter estimates of subset 2 (n = 40)

Item Item discrimination (a) Item difficulty (b)
Bl 0.588 -1.797
B2 0.542 -1.332
B3 0.407 -1.766
B4 0.730 -1.201
B5 0.778 -2.033
Bé 0.520 -1.723
B7 0.684 -1.753
B8 0.734 -2.415
B9 0.422 -1.071
BIO 0.878 -1.721
BIl 0.881 -2.126
BI2 0.587 —1.467
BI3 0.525 —1.158
Bl4 0.529 —1.672
BI5 1.018 -2.320
Blé 0.786 —1.697
BI7 0.818 —1.566
BI8 0.391 —1.401
BI9 0.786 -2.327
B20 0.399 -1.763
B21 0.397 -1.284
B22 0.555 -1.731
B23 0.531 -0.679
B24 0.714 —1.348
B25 0.690 -1.436
B26 0.767 -2.872
B27 0513 —1.488
B28 0.803 —1.981
B29 0.732 -0.977
B30 0.767 —1.855
B3I 0.954 -1.229
B32 0.756 -1.517
B33 0.671 —1.566
B34 0.632 -0.765
B35 0.797 —1.404
B36 0.728 —1.240
B37 0.546 -1.439
B38 0.729 -1.354
B39 0.659 -2.403
B40 0.785 -1.378
Average 0.668 —-1.606

Abbreviation: IRT, item response theory.

The slope estimates for subset 3 ranged from 0.29 to
0.71, indicating considerable variation in item discrimina-
tion. The location parameters of 16 items reflect a sizeable
range of underlying emotional regulation (—2.51 to 1.13),
but the majority of item responses are only endorsed by
respondents who have low than average or higher levels of
emotional regulation, implying that the item set as a whole
is most useful in discriminating among individuals at low
ability of the emotional regulation continuum.

Figure 7 shows ICCs for 16 items of the emotional
regulation subset. These items showed how ICCs varied

depending on the slope parameter, as well as the location
parameter. ICCs of subset 3 items show a similar pattern
with subsets 1 and 2. Monotonicity assumption is fulfilled,
where no decrease is detected after the peak of higher level
of latent construct. The curve also shows that the increase
in the probability of answering correctly is linear with the
increase in ability.

The IIF (Figure 8) demonstrates how these variations
affect measurement precision across the continuum. Item C6 is
at the highest slope, thus reaches maximum information level
among the 16 items, while item C23 is at the lowest slope.

Figure 9 shows TIF of subset 3; the test information value
for subset 3 is 2.398 at the level of ability equal to —2. The
TIF value of the emotional regulation subset is relatively high
at a low level of ability, with a decrease in those individuals
>2 SD units below and above the § equal to —2.

After conducting IRT analysis of all subsets, there are 10
cases out of 40 that have all completed the remaining three
items, which are case numbers 1,2, 6, 7,9, 13, 15, 28, 29, and
37. Some of incomplete cases might have good items, yet it
could have worked properly if item replacements would have
been added and the whole test would have been reanalyzed.

Discussion

Our research aimed to test TKEA internal structure. The
internal structure of a psychological testing is closely related
to validity, because accurate score interpretation depends
on the fitness of internal structure of the test with internal
structure of measured construct.*® The internal structure of a
psychological scale can be measured by CFA, especially when
a researcher provides hypotheses about the scale, which are
related to the number of factors or dimensions that become
the basis of scale items, the relation between the items and
the factors, and the nexus of the factors.’* We also used IRT
to test TKEA internal structure according to Muthén and
Muthén.*’ IRT fits very well to be combined with CFA when
it comes to process categorical data.

CFA analysis shows that all TKEA subsets contain no
more than one dimension. It implies that each subset only
represents one factor, and it fits to measured construct. There-
fore, hypothesized measurement is consistent with the actual
response of the test.* Every case in TKEA consists of three
items (each item represents one subset), so that TKEA com-
prises 40 cases (120 items in total). However, as all subsets
of TKEA fulfill local independence assumption, therefore,
we can conclude that each subset is stand-alone, so that the
success/failure in answering an item/subset would not affect
participants’ performance of other subsets.
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Table 5 IRT parameter estimates of subset 3 All TKEA items produce factor loading >0.4, while fac-
Item Item discrimination (a) Item difficulty (b) tor loading of certain factors shows individual differences
Cl 0.588 1.094 in responding an item are determined by actual discrepancy
gz g';g: ‘: 22; across individuals.*® A large factor loading, statistically
co 0713 2067 significant and positive item, implies that it reflects its psy-
c7 0.340 _1.355 chological construct very well.*

c9 0.572 -1.990 According to Cohen and Swerdlik,* a good psychologi-
g:; g':;’g _2';?(3) cal test is a reliable and valid one. If a test performs well to
23 0:285 0.6;92 interpret certain construct, it will be able to measure ability/
C26 0.325 ~1.660 trait consistently. An unreliable test cannot produce a valid
c28 0.629 -2.514 result. IRT assumes that test precision is a conditional infor-
c29 0.330 1.130 o . et 4

C3 0.558 2306 mation in .certam measu-red jcralt/abﬂ?ty. IRT also .as.sumes
c33 0.350 ~1.590 that each item can provide information about participants’
C34 0.468 -1.509 level of ability. Item information conveys how functioned an
Cc37 0.492 ~-1.257 item is to measure ability. A well-functioned item means that
Average 0.478 -1.224

it can distinguish participants based on their actual ability.*

Abbreviation: IRT, item response theory.

An item with a flat curve shows that it fails to differentiate
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participants’ ability. To put another way, the probability of
low-ability participants to correctly answer the item equals
to high-ability participants.

An item will be more informative if its ICC slope is steep,
its relative difficulty level is close to the participants’ level of
ability, and it has a high level of discrimination value and a
low level of guessing. If the discrimination level increases,
then the information level rises too. On contrary, if the
guessing level escalates, then the information level decreases.
If the actual ability is further from ability level, either posi-
tive or negative, then the information level is nearly zero.?

We chose the IRT approach to develop TKEA for the reason
that IRT is more beneficial than CTT. We used 2PL IRT in this
research, an IRT model that uses two parameters, providing
information about the discrimination level (@) and the diffi-
culty level (b,). After conducting discrimination level analysis,
we found that subsets 1, 2, and 3 obtained a rather moderate
discrimination level. That is to say, items in subsets 1, 2, and
3 can differentiate participants’ ability splendidly. However,
when we conducted item analysis, we had to remove several
items of subsets 1 and 3 due to their low level of discrimina-
tion. In its final form, subset 1 consisted of 22 items, subset 2
was intact with 40 items, and subset 3 was left with 16 items.

According to Cohen and Swerdlik,*' there are several
possibilities that caused low information level or low dis-
crimination level, which are: 1) item content differs from
other items that perform well in measuring psychological
construct; 2) item wording is barely appropriate and thus
needs to be rewritten; 3) item is too complex for certain
educational background; 4) item placement is out of context;
and 5) item contains a culturally bias information when used
in different population groups.

Our analysis shows that the discrimination level in subset
1 tends to be categorized as moderate to easy, while subsets 2
and 3 are classified as easy. ICC analysis of all items in subsets

General

1 and 2 demonstrates that the probability of answering cor-
rectly increases followed by the increase in individuals’ ability.

TKEA items, especially in subsets 1 and 2, in average are
easy items. That is to say, subsets 1 and 2 are more suitable to
measure emotional appraisal and emotional recognition ability
of low-level ability participants. In the IRT approach, the accu-
racy of measurement varies depends on the level of measured
construct. For instance, a mathematical test in calculus would
be very precise in differentiating individuals who are skilled
in mathematics. On contrary, it would be barely accurate in
measuring individuals who have low literacy in mathematics.
In this case, low-skilled participants who take the calculus
test would be more likely to find the test extremely difficult,
so that they would answer the items wrongly.*!

Compared to constructing aptitude or achievement test
in an educational setting, constructing EI test is tough, espe-
cially when it comes to expect its level of difficulty based
on its theory or certain ability level. Recently, there are no
research available in leveling EI abilities that can be used as
the basis of constructing El-ability based intelligence test.
In future research, it is important to develop high-difficulty
EI items for measuring high-level of EI ability by using our
research as a starting point. Complexity can be improved
by increasing ambiguity in item scenario, so that it needs
advanced analysis to solve the problems.

After conducting IRT analysis, we found IIF value for
each item, and thus those were calculated and produced TIF
of each subset. Subset 1 performs well in measuring emotional
appraisal in the ability range of +2 to —2. Subset 2 fits to
measuring emotional recognition of individuals in the ability
range of —3 to 0 (average). At last, subset 3 is able to measure
individuals’ emotional regulation in the ability range of -3 to 1.

Ideally, a good psychological testing should have high
TIF in all abilities, yet it can barely be achieved.?* However,
the shape of the curve should match to the aim of test con-
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struction. By investigating parameter values (difficulty and
discrimination value) and IIF of each item, it is still pos-
sible to develop a test that measures intended psychological
construct. For instance, if someone intends to construct a
physics test for physics competition, he can choose items
at the top of information curves in the context of measuring
high-ability physics. Likewise, in measuring EI for selection
purpose, it is suggested to choose items with a high level of
complexity, while for diagnosis purpose, we can choose items
with moderate-to-low level of complexity, as we need infor-
mation to improve individuals’ qualities on their emotional
skill. Furthermore, the process continues to calculate TIF of
each subset and overall TIF. The score of EI can be counted
by adding each subset total score.

The IRT approach assumes that accuracy and inaccuracy
of measurement are conditional in each level of ability. Infor-
mation and measurement precision of a test can be revealed
by evaluating individuals based on their differences in the
ability level. The greater the information value, the higher
the measurement precision. IIC is very useful, especially
in regard to efficiency. IIC is beneficial to develop a short
version of the test by reducing a certain number of overload
items. A shorter version of a test can be constructed by select-
ing items with high-information values and most suitable
items from the measured population.

Limitations

Although IRT has more advantages compared to CTT, it
has certain obstacles when applying it. The concept is too
complex to implement, especially CTT generally is more
familiar to test developers.*’ Score scaling in IRT is not
linear, for instance, in TKEA, when someone manages to
answer 10 items correctly, his 8 score equals to —1.45, while
an individual who succeeds in answering 12 items, his 6 score
equals to—1.13. That is to say, every increase in one correctly
answered item is not accompanied by a constant increase in
the 0 score. It is therefore problematic to test user to interpret
its score as laypeople commonly understand. Additionally,
IRT cannot be performed by manual item analysis, yet it can
only be conducted using sophisticated statistics software with
a large number of test participants.
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