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Abstract
This article examines the theoretical foundations of the use of tests in the educational

process. The study analyzes the concept of testing, its role in education, and its importance as a
tool for assessing learning outcomes. Particular attention is given to the main theoretical
approaches in test theory, including Classical Test Theory (CTT) and Item Response Theory
(IRT), their principles, advantages, and limitations. The article also discusses modern assessment
approaches such as Evidence-Centered Design (ECD), dynamic assessment, and psychologically
grounded testing practices. The findings highlight that testing systems play an important role in
evaluating the quality of education and emphasize the necessity of designing assessment tools
based on pedagogical and psychological theories.
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Testing in educational contexts represents a fundamental measurement approach that serves
multiple interconnected purposes within the broader educational assessment framework. A test
can be defined as "a psychological or educational test is a procedure designed to elicit certain
behavior from which one can make inferences about certain characteristics of an individual"
(Faustino et al., 2013). This definition emphasizes the inferential nature of testing - tests do not
directly measure learning but rather sample specific behaviors from which educators can draw
conclusions about student knowledge, skills, and abilities.

Testing functions as a specialized form of measurement that differs from other assessment
methods in its systematic and quantitative approach. Tests are "a method or procedure for
measuring and assessing the educational process" and serve as "an information-gathering tool
that usually consists of a series of questions or exercises to measure students and measure the
success of teaching programs" (Mutiawani et al., 2022). What distinguishes testing from other
forms of educational measurement is its focus on obtaining "a specific sample of behavior" under
controlled conditions (Faustino et al., 2013).

The standardized nature of testing is crucial to its theoretical foundation. Testing involves
"administering a test to elicit and measure a certain behavior (concept) from which one can make
inferences about certain characteristics of an individual, usually under standardized conditions"
(Akanbi, 2023). This standardization typically requires "the use of paper and pencil instruments
designed to elicit some definite behavior, knowledge, or skill from the test taker" administered
"during a fixed period of time under reasonably comparable conditions for all students" (Akanbi,
2023).

Testing operates within the broader context of educational assessment, which is "a crucial
process in education, involving the collection of data to make informed decisions" (Magdalena et
al., 2023). When properly implemented, testing provides educators with systematic tools and
procedures for measuring both individual student learning and the effectiveness of educational
programs and services (Faustino et al., 2013).
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Classical Test Theory (CTT) emerged as the dominant theoretical framework that "remained
the norm in the psychological and educational field for a long time" and "has been the foundation
for measurement theory for decades" (Al-Tarawnah et al., 2022)(Oladele et al., 2020). This
theory was developed through the foundational work of early psychometricians who "developed
the theoretical foundations for the creation of diagnostic materials and the classical approach to
processing, analysis and interpretation of diagnostic results: the conceptual apparatus of the
classical test theory, criteria and indicators of the quality of diagnostic tools, methodological
basics of their design and quality expertise" (Kostikov et al., 2022).

CTT establishes a fundamental framework that links observable and unobservable variables
in educational measurement. The theory "introduces concepts such as true scores, test scores, and
error scores" and provides "a general framework linking observable variables, such as test scores
and item scores, to unobservable variables, such as true scores and ability scores" (Oladele et al.,
2020). This theoretical foundation enables educators to measure latent constructs such as
"achievement in test, reading ability, Mathematics ability, intelligence, and aptitude" that "cannot
be measured directly since they are constructs rather than physical quantities" (Oladele et al.,
2020).

In practice, CTT operates on the principle that "in the classical test theory, tests are
developed depending on the group and applied to each student at the same difficulty and
discrimination level". This group-dependent approach assumes that "the total number of
correctly-answered test items indicates the student's level of knowledge". The theoretical and
methodological foundations established by CTT "made it possible to objectively evaluate their
knowledge, conduct competitive selection in universities, and ultimately create a system of
independent assessment of knowledge of graduates educational institutions".

CTT represents one of "two basic theories used in testing and item analysis in education and
psychology" alongside Item Response Theory, with both theories being developed to "determine
whether tests are valid, reliable and ensure the demanded properties". Despite its foundational
importance, CTT has recognized limitations that led to the development of alternative
approaches, as "educational assessments are based on scores from the so-called Classical Test
Theory (CTT)" but these limitations created needs that newer theories attempt to address .

Item Response Theory (IRT) developed as a direct response to the recognized limitations of
Classical Test Theory, arising because "educational assessments are based on scores from the so-
called Classical Test Theory (CTT) and Classical Theory of Measure (CTM). In this context
arises the Item Response Theory (IRT), a powerful statistical tool that can meet the needs arising
from the limitations of TCT". IRT represents one of "two basic theories used in testing and item
analysis in education and psychology" that "have been developed so far throughout the history to
determine whether tests are valid, reliable and ensure the demanded properties".

The theoretical foundations of IRT were established through the work of numerous
researchers who created comprehensive frameworks for modern testing approaches. The
foundations of IRT theory were "set out by Andrich, Andrich et al., Bezruczko, Bond and Fox,
Bond et al., Eckes, Fischer and Molenaar, Ingebo, Kim and Baker, Lazarsfeld, van der Linden
and Hambleton, Lord, Luce and Tukey, Perline et al., Rasch, Smith and Smith, Wilson, Wright,
Wright and Linacre, Wright and Masters, Wright and Stone" (Kostikov et al., 2022)(Kostikov et
al., 2021). This extensive theoretical development provided "the theoretical basis for the creation
of tools for automatic assessment of the results of the educational process" (Kostikov et al.,
2022).

IRT represents a fundamental departure from the group-dependent approach of Classical
Test Theory. While "in the classical test theory, tests are developed depending on the group and
applied to each student at the same difficulty and discrimination level," IRT addresses the fact
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that "the difference in the levels of students, which is the most important element of education,
should be taken into consideration". In contrast to CTT's limitations, "in tests developed
according to the IRT approach, the abilities of the individuals can be determined independently
from the items asked, and information about the items of the test can be obtained regardless of
the success of the group" .

The development of IRT was driven by researchers' recognition of the "weaknesses in
CTT," leading them to develop "a new theory called Item Response Theory (IRT), which had
been called Latent Trait Theory (LTT). This theory comprises several models called item
response models". Lord introduced "the principles of this theory, which amends the weaknesses
in the classical theory by introducing a method of terminology that features fixed item
parameters".

Modern applications of IRT demonstrate its practical value in educational assessment.
"Statistical models based upon the Item-Response-Theory (IRT) are particularly suitable for
evaluating the quality of tests for multiple parameters that can be evaluated" and research argues
"that the use of IRT modeling is essential for deriving formative information". IRT has
established itself as a sophisticated approach within "the theory of latent-structural analysis (IRT
-Item Response Theory), also called methodology of the modern theory of test design",
providing educators with more precise and flexible measurement capabilities than traditional
approaches.

The field of educational assessment has experienced a fundamental transformation as
assessment practices have evolved beyond traditional psychometric approaches. This paradigm
shift reflects the recognition that "the major traditional model underpinning assessment theory,
the psychometric model, is no longer adequate, hence the paradigm shift". The evolution has
moved "from psychometrics to a broader model of educational assessment, from a testing and
examination culture to an assessment culture". This transformation occurred because traditional
approaches, while historically important, became insufficient as "assessments have relied on
expert judgment. With the massification of education, formal group-administered testing was
implemented for qualifications and selection".

Evidence-Centered Design (ECD) has emerged as a comprehensive framework that
addresses the limitations of earlier approaches by ensuring systematic consideration of validity
from the initial stages of test development. ECD "is a framework for the design and development
of assessments that ensures consideration and collection of validity evidence from the onset of
the test design". The framework operates on the principle that "a test is a measurement
instrument with which specific claims about the test scores are associated, and that a good test is
a good match of the test items and the test takers' skills". At its core, "the ECD framework
defines several interconnected models, three of which form the core of the framework and are
relevant to our discussion: the Student model(s), Evidence model(s), and Task model(s)" with
"the Student or the Proficiency model(s) specifies the knowledge, skills, and ability (KSA; which
are latent competencies) that are the target of the test".

Modern assessment frameworks emphasize the integration of cognitive theories with
measurement methodologies to create more effective and useful assessments. Research
demonstrates that "grounding assessment design in cognitive theories and model-based
methodologies is highly desirable" with "the goal is to develop assessments that promote
learning by providing information that is useful in teaching and learning, and to generate
evidence that supports the proposed interpretation and usefulness of the assessment results". This
approach is supported by theoretical foundations that are "grounded in established frameworks
like behaviorism, communicative competence, and sociocultural theory" which help trace "the
evolution of testing approaches and their integration with teaching and assessment practices".
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Contemporary assessment theory has established principles that guide effective
measurement practices and recognize the complexity of educational assessment. Research has
identified "six theoretical principles were formulated from the assessment research literature:
Any single assessment data point is flawed; we can have reasonable confidence in the validity of
standardized assessment instruments through detailed attention to content construction,
structured scoring and administration procedures, and use of the test on appropriate populations
of learners; validity of non-standardized assessment resides more in those making the
assessments (the individual assessors who are often making judgments of situated student
performances); the stakes of the assessment should be seen as a continuum with a proportional
relationship between increases in stakes and number of data points involved; assessment drives
learning; expert judgment is imperative".

Modern frameworks also recognize the need for integrated assessment systems that serve
multiple purposes within educational contexts. Current approaches are "based on two theoretical
frameworks established in the literature" including process and structural frameworks, and
incorporate "the theory of integrated assessment systems, intended to account for the multiple
purposes assessments served in test-based accountability models". These systems represent "a
third generation of assessments that are designed for institutional and individual-learning
purposes" and require "an integrated system of assessment, one that includes formative and
summative assessments and provides results on which to base instructional responses and student
actions"

The theoretical foundations of educational testing are firmly rooted in cognitive psychology
research that explains the fundamental processes of learning and memory. Modern understanding
recognizes that effective test design must be grounded in empirical knowledge about "how
students learn and remember" with the field using "a psychological lens, which partitions the
process into steps to allow for better study of each component". This psychological foundation
provides "empirical justification and theory for how students learn and remember" and enables
educators to "design curricula and give advice to students on how to study" based on scientific
principles rather than intuition alone. Implement collaborative and experiential learning
approaches that develop educators' creative potential and enhance resilience and adaptability
(Chorshanbiyevich, 2025)

A significant development in the psychological understanding of testing involves
recognizing the "testing effect," which challenges traditional assumptions about the role of tests
in education. This research demonstrates that testing serves not merely as an endpoint
assessment but as "a tool for learning itself". Compared to conventional study methods, "frequent
low-stakes tests with multiple attempts throughout the learning process have been shown to help
students learn material better-including conceptually complex material-and to retain it for a
longer period of time". Additionally, early testing can help instructors understand "what
knowledge the learner possesses coming in, allowing the instructor to design the course to relate
new knowledge to learners' existing concepts".

The psychological foundations of testing have evolved to incorporate diverse theoretical
frameworks that address different aspects of learning and assessment. Contemporary approaches
are "grounded in established frameworks like behaviorism, communicative competence, and
sociocultural theory" which help trace "the evolution of testing approaches and their integration
with teaching and assessment practices". These multiple theoretical perspectives provide a more
comprehensive understanding of how tests function within complex educational and social
contexts.

Dynamic Assessment (DA) represents an innovative psychological approach that integrates
cognitive theory with assessment practice. DA has "emerged as an alternative to traditional or
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'static' assessment methods and is better adapted to the detection of learning difficulties and
special educational needs" (Navarro et al., 2018). This approach "embeds intervention within the
assessment process through feedback, guidance on the use of specific metacognitive processes,
and mediation" and uses "the degree of learning achieved by students when receiving such
support as an indicator of learning potential".

The psychological foundations of testing also recognize the broader social and political
dimensions of assessment practices. Critical Language Testing (CLT) theory provides a
framework that "considers testing as a non-neutral action with social, ideological, and political
plans that frame the lives of the participants, i.e., teachers and students". This perspective
acknowledges that "tests are powerful tools which may lead to unintended consequences" and
views "test takers as political subjects and language tests as success tools hidden in educational,
political, and cultural fields". The theory emphasizes that tests function "as benchmarks for
acceptance and rejection that control other educational tools such as textbooks, curricula, and
teaching methodologies" and calls for "fair and equal consequences of tests" through the use of
"appropriate assessment tools and rubrics".
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