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EXAMINING E-TEST AND ITS GOODNESS INDICATORS

MAMN ra6pienna la6opieHa. AOCNIAMEHHA ENEKTPOHHWUX TECTIB TA IHOMKATOPIB 1X

[OBPOAKICHOCTI

BuMipto8aHHA pieHA 3HAHb 30 OOMOMO20K0 e/1eKMPOHHUX Mecmie € Hernpocmum 3a800HHAM,
AKWO 8U CMBOPOEME mecmu camocmiliHo. Mu cmUuKaeMoca 3 makumu numMaHHAMU, AK: «Hu edanoca
Ham cmeopumu o6'ekmusHuli mecm?», «Yu sumiproe e-mecm 8i0nogidHo, Yu OocAseHYymo memu

mecmy?», «fIKa HaliliHicmb e-mecmy?».

Knruoei cnoea: enekmpoHHuUli mecm, iHOUKamopu 006posaKiICHOCMI, 8UMIPHOBAHHA PIiBHA 3HAHb,

HadiliHicmb enekmpoHHO20 mecmy.

PAPP Gabriella Gaborivna. EXAMINING E-TEST AND ITS GOODNESS INDICATORS

Measuring knowledge levels using e-tests is not easy if you create the tests ourselves. We are
faced with questions such as: «Have we succeeded in creating an objective test?», «Does the e-test
measure accordingly, has the aim of the test been achieved?», « What is the reliability of the e-test?».

The study aims to search and examine relevant literature to get a clearer picture of tests and their
correct creation, taking into account objectivity, validity and reliability. Also, we would like to present
the results of the testing conducted during the 2022-2023 academic year. We have examined the
goodness indicators of our e-tests within the framework of the subject «Probability Calculation,
Mathematical Statistics and Econometrics» course, modified by previous results and used in the
measurement of knowledge levels, to find answers to the above questions.

Keywords: e-test, goodness indicators, measuring knowledge levels, reliability of the e-test.

Statement and justification of the relevance
of the problem. As technology advances, we need
to integrate different tools and platforms into
education increasingly. A tool used correctly can
also improve student demotivation. One of the
obvious options is electronic testing of students,
which requires the teacher to know the
characteristics that a test should have to develop it
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properly. These properties are called the goodness
indicators of the e-test.

Analysis of recent research and
publications. Studying the scientific literature
provides a detailed description of the goodness
indicators and their properties.

The concept of tests, the problems of their
development, and their goodness indicators
(objectivity, validity and reliability) are discussed
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by Csap6 B. [2], Demkanin P. [4], Molnar Gy. [9]
Goforth C. [6]. However, despite numerous
scientific publications, the majority of teachers do
not know test theory well enough.

The purpose of the article is to search for
and review the relevant literature to edit tests
professionally. Also, it presents the results of a
study we have carried out, taking into account the
goodness indicators of the self-made e-test.

Presentation of the main research material.
In contrast to classical test theory, modern
(probabilistic) test theory (Item Response Theory),
which is a new generation of test theory, uses
probabilistic instruments to characterise item
properties [9]. The aim of using any measurement
instrument is to provide an accurate and reliable
measure and objective evaluation of the property
under test [10].

In the literature on tests and testing, we can
find different characteristics or properties of tests.
They can be divided into two groups, within which
a certain hierarchy prevails:

- Basic or main characteristics of tests
(validity, reliability),

- Other characteristics of tests (difficulty,
sensitivity, relevance, objectivity) [4].

The term validity, when applied to test scores,
refers to the consistency (accuracy) with which
scores measure a given cognitive ability [5]. A
fundamental prerequisite for wvalidity is the
development of a detailed test specification, which
should include clear test objectives [4]. These have
two aspects: what they measure and how they
measure validity [5].

According to the literature, a good test is valid
if you know what you want to measure, how you
want to measure it, and if the test measures what
you want to measure [4]. The fundamental task in
the test design process is to define the
measurement objective, the requirements and the
test content [10]. Then, we examine the property
that the test measures what it is designed to
measure [2]. This requires first of all to
demonstrate to the users of the test scores (1) the
meaning of the scores and (2) the appropriateness
of using the scores [5].

One of the most important properties of the
test is its reliability [2]. Test reliability is an
indicator of the accuracy of measurement [4],
which estimates measurement errors at the group
level [10].

The reliability coefficient is an indicator of
the degree of error associated with a score and is
thus important information for evaluating the
meaningfulness and usefulness of scores [5]. Each
score that a student achieves on a test can be
divided into two parts in terms of accuracy:

- the correct score — it should reflect what the
learner actually knows,

- the incorrect score — part of the result but not
reflecting the learner's actual knowledge. The error
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values can be used to find out what the learner
does not know or what the learner's learning
problem is [4].

Reliability can be estimated using various
methods [10], including determining the
correlation between half-tests [2] and using a
universal indicator, Cronbach's alpha [10], where
comparisons of variances are also used [2].
Cronbach created the formula in 1951:

Here n is the number of items, V, is the
variance of total scores, and V; is the weighted
variance of item scores [1].

Ideally, the reliability of a test is 1, which
means that if such a test were administered
repeatedly, all students would score the same on
each item as on the first measurement. In practice,
however, reliability 1 does not occur [4].

Reliability can be quantified by a margin
between 0 and 1 [3], as the resulting reliability
coefficient o ranges between 0 and 1. Although the
standards for producing a «good» o coefficient are
entirely self-imposed and depend on the theoretical
knowledge of the scale in question, many method
experts recommend a minimum o coefficient
between 0.65 and 0.85 (or higher in many cases); a
coefficients lower than 0.5 are generally
unacceptable [4], [5], [6].

The reliability value depends on the number
and quality of items. In general, the higher the
number of items, the more reliable the
measurement [10]. If the number of items is small
or the average correlation is low, the Cronbach's
alpha will be low [7]. Therefore, formal tests
usually consist of a relatively large number of
items. From a practical point of view, a test should
consist of at least 20-30 items, and increasing the
number of items can increase reliability [5], [10].

Csap¢ refers to the relationship between task
reliability and validity [2]. According to Demkanin
et al. (2015), reliability is a necessary but not
sufficient condition for validity [4]. For a test to be
valid, it must also be reliable [3], i.e. it must have a
good reliability index. The converse is not true, if
the validity of a test is poor, its reliability can be
very high [2]. Reliability and accuracy are
therefore a prerequisite for validity, but not the
only prerequisite [4].

Test objectivity means that the test is relevant,
unbiased, non-subjective [2], always measures
everyone equally [8]. Some authors consider it as
an essential characteristic (factor) that influences
reliability. It also means excluding (or strongly
reducing) random or subjective factors in testing
[4]. More specifically, the result of a test
measurement is independent of who performs the
test measurement [2].

The objectivity of the knowledge assessment
tests used in schools can be raised to a satisfactory
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level by following a few simple rules [3]. The
objectivity of testing is ensured by:

(a) test objectivity,

(b) the objectivity of the scoring,

(c) objectivity of the testing process [4].

Test objectivity is achieved through the
correct selection of items, clear wording of
questions and response options, adequate coverage
of items, and eliminating any doubt about the
correct answers to items [4], ensuring that the test
result is independent of the respondent [2].
Objectivity of the assessment is ensured by precise
and equal scoring rules and by scoring (marking)
identical answers in the same way [4], so that its
results are independent of who does the correcting,
and coding, i.e. scoring of the results [2].
Objectivity of the testing process is achieved by
providing equal testing conditions for all students
tested [4].

Research and results. Having familiarised
ourselves with the relevant literature on test theory
and test's goodness indicators, we aimed to
develop an e-test and evaluate its success.

The research subject was probability, one of
the most difficult chapters (according to students)
in mathematics education. It was applied in two 1-
th grade groups of their Bachelor's programme of
the Ferenc Rakoczi II Transcarpathian Hungarian
College of Higher Education, in the spring
semester of 2022-2023 academic year for the first
chapter of the practical lessons of the subject
«Probability Calculation, Mathematical Statistics,
and Econometrics». Students wrote one input,
three intermediate, and one output e-test during the
chapter. The study involved 21 participants,
however, we could use the results of 18 students
for the lack of output test.

The tests that are part of the research were
created in the OnlineTestPad interface. The input
and output tests consist of 10 items, include both
closed and open tasks, and for a more accurate
measurement, they include one-choice and
multiple-choice items with one or more correct
answers, pairing, and short-answer items. The
intermediate tests are 4 items, they include one-
choice tasks.

Since the reliability of the test depends on the
number of correct solutions too, we examined and
analysed the output test. In this test, each task was
worth a maximum of 1 point, a total of 10 points.
The range of the test is 4.25, which is not much
exceeded by its average - 4.56.

Students we divided into 5 groups based on
their performance, this was done to test the
difficulty of the tasks. These group results are
shown in Figure 1, where Gl is the group of
students with the highest scores and G5 is the
group with the lowest scores.
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Fig. 1. Group performance in the light of
items.

The test we consider quasi-valid based on its
difficulty, as the questions are designed to be
differentiating and to measure knowledge. The
success of this is demonstrated in Figure 1. We can
see that Q6 was the most unsuccessful, with no
student getting the correct answer, while Q3 had
the highest number of correct answers.

The reliability of the output test was assessed
using Cronbach's alpha, which was calculated
using the appropriate functions of the Microsoft
Excel spreadsheet program. Our calculations give a
reliability of 0.14 which is below the «good»
reliability. The low reliability may be due to the
small number of items, as we deviated from the
amount specified in the literature because of the
difficulty of the subject.

In addition to the differentiating difficulty of
the items, the objectivity of the test we sought by
providing clear and test-theoretically defined
correct answers and distractors. Objectivity in
scoring was facilitated by setting up the e-test on
the web platform. The test was written in the
practical class under the supervision of the
instructor to ensure objectivity in the testing
process.

Conclusions and prospects of further
scientific investigations. In conclusion, it should
be noted that the test we have presented, which we
have carried out, has not been entirely successful.
Nevertheless, we can provide answers to the above
questions.

The test can be considered objective based on
the choice of platform, settings, and question
creation. It had a differentiating effect and
measured knowledge levels, thus achieving the
objective of the test. Reliability is rather low,
which may be due to the small number of items, as
the recommended number of items based on the
literature we not respected for this test due to the
difficulty of the subject.

In the future, it is worth further developing
the e-test, adding more items, and if possible
increasing the number of respondents to more
accurately demonstrate reliability.
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