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Abstract:

Introduction: IRT is also known as latent trait theory, strong true score theory, or modern
mental test theory, is considered as a pattern for various aspects related to design, analysis, and

scoring of tests and questionnaires to measure attitudes and abilities.

Objectives: The main objective of this study is to review the literature about theoretical and
implications of item response theory (IRT) in better understanding the phenomena of psychology

and education.

Methods: We reviewed the literature to find out appropriate citing literature. We searched the
most important sites including Science direct, sage journals, Scopus, and other citing sites
accessible by Google. The articles were read, classified and summarized and organized in the

current article.

Results: We gave a description of IRT and its constructs. We put focus on its unidimentional and
multidimentional aspects. We also talked about some models used in IRT. IRT has the ability to
give estimations as related to domains and items within the scales of instrument irrespective to
respondents, an issue that gives its popularity. IRT has been reported as of having large
implications in studies about education and psychology to reach patterns of responses of
participants about test items. The importance of IRT was overemphasized.
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Conclusion: IRT can be used to participate in better understanding of clinical phenomena. It has
wide scopes of dimensionality either unidimentional or multidimentional. IRT has the ability to
give estimations as related to domains and items within the scales of instrument irrespective to

respondents, an issue that gives its popularity.

Keywords: item response theory, psychology, education, unidimentional, multidimentional,

items, scales.
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Introduction

An overview of IRT

IRT is also known as latent trait theory, strong true score theory, or modern mental test theory, is
considered as a pattern for various aspects related to design, analysis, and scoring of tests and

questionnaires to measure attitudes and abilities (Zanon et al., 2016).

It is a theory of testing based on the relationship between individuals' performances on a test
item and the test takers' levels of performance on an overall measure of the ability that item was
designed to measure. Several different statistical models are used to represent both item and test

taker characteristics (Hambleton, 2003).

IRT is distinguished from others such as Likert scaling by giving each item its characteristic or

weight of difficulty. As an example, in Likert scaling, all items are thought to have parallel



instruments (Zanon et al., 2016). In IRT, the difficulty of each item (the item characteristic

curves, or ICCs) as information is treated to be incorporated in scaling items.

From another point of view, IRT is concerned with mathematical models for testing of data. Due
to considerations that IRT is considered as superior to classical test theory (Watson et al., 198), it
is the most preferred method for establishing scales in the United States. IRT has taken its name
since it puts the focus on item compared with classical test theory that puts the focus on test-
level. According to this context, IRT establishes the response for each examinee related to
certain ability of each item in the test. One of the main features of IRT is that it depends on the
principle of probability of a correct response regarding an item as a function of mathematics of
an individual and variables of an item. The variable of an individual is considered as a single
dimension. Illustrating examples include intelligence in general or the extent of attitude. On the
other hand, the items characterizing parameters involve the associated difficulty, as location
within the range of difficulty; the slope of correlation indicates the success rate of individuals to
vary with their ability; and a pseudo-guessing variable is determining the lower rate in which the
least able persons are likely to score as a result of guessing 25% by chance on a multiple choice
item in which there are four possible responses. In a similar way, IRT measures human behaviors
in social networks. The various views of participants can be collected and studied using IRT to

categorize information as true or misinformation (Watson, 2005).

Study objectives:

The main objective of this study is to review the literature about theoretical and implications of

item response theory (IRT) in better understanding the phenomena of psychology and education.



The implications of IRT in education and psychology

IRT has been reported as of having large implications in studies about education and psychology
to reach patterns of responses of participants about test items and to highlight how participants
respond to test items either participants were singles or in groups (Thissen and Wainer 2001).
The framework of IRT postulates the existence of a functional relationship between a latent level
of respondent such as the ability in educational testing, or what is called the factor score in the

factor analysis tradition and the stimulant of an item level.

One of the major goals of IRT implies the isolation of the item variables and characteristics of
sampled population from manifest data. This process of isolation requires complicated statistical

analysis understanding.

IRT has two main models unidimentional and multidimensional parameter estimations.
Unidimentional latent trait is the most popular model in social sciences and education studies due
to historical considerations from one side, and from the other side, multidimensional parameter
estimation approaches were not fully understood or developed (Baker and Kim 2004; Reckase

2009).

It has been shown that unidimentional models are characterized by their simplicity and have
different interesting and important measurement properties (e.g., Rasch models), other
psychological constructs are crucially multidimensional by their nature such as understanding of
hidden constructs as a group of sub-scale parts within or along-side a more general construct, or
it can be understood as factors that compensate and influence the probabilities of item response.
The decision of using such models of IRT was challenged by the process of evaluation of

parameters of the item within the space that is characterized by high dimensions because of



having increased number of factors, which makes difficulty in computing based on numerical
techniques. The recent advances in theory of estimation and improved abilities of personal
computers, multidimensional models of TRT have started to become as a feasible statistical

approach (Wirth and Edwards, 2007, Reckase, 2009; Edwards, 2010).

Bi-factor IRT model

Toland et al (2017) conducted a study about the use of bi-factor IRT model in the explanation of
the dimensions of a multi-layered questionnaire in which it is proposed that there is a tendency of
continuous latent variables to respond to items. This model is used to give an idea about the sites
of people involved in a general continuous latent variable and in continuous specific traits which
specify responses to groups of items. According to Campell (2008), the bifactor graded response
(bifac-GR) model has aspects such as specification, assumptions, estimation, and interpretation

that can be illustrated through the reanalysis of data on the Shared Activities Questionnaire.

A variety of psychometric approaches exist to help in taking appropriate decision to decide if a
set of categorical items is a unidimentional or multidimensional latent construct (Toland et al.,
2017). If the construction is proposed to be unidimentional (e.g., Autism Spectrum Disorder,
social skills, self-esteem, depression, school belongingness), it is expected that all items may
show a single continuous latent variable. On the other hand, a multidimensional construct shows
various latent variables that clarify relationships between the items and specified variables
including engagement of students such as academic, behavior, cognitive, psychological aspects

(Appleton et al., 2006; Beran et al., 2012).



IRT is considered a well-known psychometric method included for modeling unidimentional and
multidimentional concepts (Lord, 1959; Lord and Novick, 1968; Embretson and Reise, 2000; De

Ayala, 2009).

According to IRT, there is an assumption in which IRT models have items in scales and each of
these items is under the effect of a single unidimentional factor. In psychology, scales have

multidimensional nature that makes them to be rarely unidimentional (Reise et al., 2007).

Some scales based on IRT

As previously mentioned, IRT gives ideas regarding each item within an instrument as it
represents a latent proficiency (Jessen er al., 2018). IRT has become popular through the works
of Lord (1980), and it has been used further to develop various known educational tests including
the SAT and National Assessment of Educational Progress (Lord, 1967). In these tests, IRT

gives characteristics of a single dimension, including math or reading ability (Lord, 1967).

IRT enhances ‘classical test theory,”” in which its item statistics depend on the tested population
(Lord and Novick, 1968). IRT works to give a description of question characteristics that are
likely to be constant irrespective to the population (Jessen et al., 2018). It is worth mentioning
that such item variables involve both information and location. Information defines the extent in
which an item is likely to be discriminated among patients, whereas location determines where
the scale including the proficiency an item provides this information. It has been shown that such
location and information parameters are likely to be stable as far as the models proposed in IRT

fit the data (Yen and Fitzpatrick, 2006).

IRT is used to develop ‘‘item maps,”” which represent responses of an item for overall scores.
Item maps help clinicians who experience difficulties in overall scores; these maps show specific
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questions/ answers that are associated with latent ability levels. The resulting visions are likely to
be used in individualized clinical care. As an example, hearing loss is a good condition that
impacts 19% of adolescents and 60% of septuagenarians (Shargorodsky et al., 2010; Walling and
Dickson, 2012). Its influences gave it a central role in Healthy People 2020 as well as in multiple

professional organizations (Stachler et al., 2012; Alford et al., 2014).

One of the known scales is the Inventory of Interpersonal Problems 64 (11P-64) (Alden, Wiggins,
and Pincus, 1990; Horowitz et al., 2000). It is usually used as a psychological inventory to
evaluate interpersonal problems either in centers of clinical treatment and/or in research
applications. There are eight subscales in the 11P-64 that represent eight domains of interpersonal
behavior, and each has eight items. Several researchers have investigated the psychometric
properties of the 1IP-64. The factor structure has been investigated through various studies
including Acton and Revelle (2002), Grosse-Holtforth, Lutz, and Grawe (2006), and other
studies targeted the sensitivity of this inventory to change detection (Huber, Henrich, and Klug
(2007), and the extent to which its importance can be compared with other measures focusing on
interpersonal behavior (Alden et al., 1990; Horowitz et al., 2000; Leising, Rehbein, and Sporberg
(2007), and Vittengl, Clark, and Jarrett (2003). Other researchers investigated its relation to
psychotherapeutic impacts (Horowitz, Rosenberg, and Bartholomew, 1993; Puschner, Kraft, and

Bauer, 2004; Ruiz etal., 2004).

The 1IP-64 scale has been used by many researchers to examine interpersonal distress, or its
subscales have been used to distinguish the specific domains of interpersonal functioning. In
clinical settings, 11P-64 subscale scores can be used for comparing purposes of either individual
or a group of individuals with normal sample, or sometimes to compare person’s distress within

an interpersonal domain compared with the person’s overall level of interpersonal distress,
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which, in turn, permits the researcher to determine the domains that are categorized as
problematic (Tracey et al., 1996; Pincus et al., 1998; Horowitz et al., 2000; Acton and Revelle,

2002; Vanheule et al., 2006).
Conclusions

IRT can be used to participate in better understanding of clinical phenomena. It has wide scopes
of dimensionality either unidimentional or multidimentional. IRT has the ability to give
estimations as related to domains and items within the scales of instrument irrespective to

respondents, an issue that gives its popularity.
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