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Retest on Online Test: How Stable and Reliable? Bulkani1l Muhammadiyah University of
Palangkaraya bulkaniardiansyah@gmail.com Rita Rahmaniati2 Muhammadiyah
University of Palangkaraya Chandra Anugrah Putra3 Muhammadiyah University of
Palangkaraya Abstract The study aims to determine (1) the stability of online test scores
if used repeatedly, (2) changes in reliability or internal consistency in online tests if used
repeatedly, and (3) the effect of the number of test-takers and the number of online test
items on the reliability of the online test.

The research uses a quantitative approach in November 2020-January 2021, involving
134 students of the Muhammadiyah University of Palangka Raya who took four different
subjects. The research procedure is (1) Arranging several test kits on various topics and
the number of items, (2) Carrying out theoretical validity tests by asking for reviews from
several relevant experts, (3) Assigning test subjects, (4) Carrying out online tests with
techniques test- retest. With this technique, a group of test-takers is given the same or
unidimensional set of tests several times. The test contents' differences in the 1st, 2nd,
and 3rd tests are only in the items' serial number.

The period between implementing one test and another test is two weeks, (5) Analyzing
the test results to see changes in the test's reliability on several repetitions. Data analysis
is performed using ANATES software version 409/2004. The results showed (1) The
online test score used for three repetitions is relatively stable. At the 5% significance
level, there is a significant positive correlation between test scores on the 1st, 2nd, and
3rd repetitions. It proves that the test result score is stable between repetitions, (2) The
reliability or internal consistency of online tests tends to show an increase if used
repeatedly.



The online test's reliability reached a sufficient number in the 3rd repetition, (3)
Descriptively, the number of test items or the test's length affects the online test's
reliability. The more the number of items, the higher the reliability of the online test.
Also, the number of test-takers does not affect the reliability of online tests. The
research implies that it is advisable to repeat the test-retest technique three times to
obtain adequate online test results. Using unidimensional online test items and
changing the test serial number is also recommended to reduce the carry-over effect.

Keywords Introduction The Covid-19 pandemic that has hit the world has changed the
order of life. The pandemic has changed the learning system in education. The learning
system, which is implemented initially offline, is forcibly changed to online
implementation. The sudden change from offline learning to online learning leaves
many problems. Online learning, among others, tends to make students confused,
bored, passive, less creative, less productive, stressful due to piling up homework
(Argaheni, 2020). Students experience mild anxiety (Hasanah et al., 2020), suffering
psychologically, and isolated from teachers and friends' interactions (Pietro et al., 2020).

The positive impacts include an increase in literacy skills (Argaheni, 2020), an increase in
learning independence and an increase in the ability to use information technology
(Firman & Rahayu, 2020), and the growth of healthier living habits (Sukandi et al., 2021).
On the other hand, many teachers are not ready to carry out online learning. Most of
the teachers' online knowledge is only through giving assignments because only 67% of
teachers can use digital devices (Rahiem, 2020). In Indonesia, the Ministry of Education
and Culture has implemented an emergency curriculum based on online learning.

The Ministry of Education and Culture of the Republic of Indonesia issued circular letter
number 4 of 2020 concerning the Implementation of Education Policies in an Emergency
for the Spread of Corona Virus Disease (Kemdikbud, 2020). Some of the critical points
are about the procedures and adjustments to implementing learning and guidelines for
evaluating learning outcomes, such as national and school exams during the pandemic.
These changes also impact learning orientation and evaluation techniques, which can
accommodate each area's characteristics and the different situations each student faces.

For example, differences in internet signals' quality and stability can cause delays in
students responding to online tests and assignments given by teachers. It can lead to
differences in the learning outcomes they get. Also, evaluating learning outcomes that
are not directly supervised has decreased the evaluation results' accuracy. For this
reason, many parties have suggested that education policymakers should immediately
prepare a learning outcome assessment guide to reduce weaknesses in the online
evaluation.



There must be an appropriate strategy to ensure a more accurate learning outcome
evaluation system. The focus must take into account the pre- conditions before the
online assessment is carried out by taking into account the differences in situations
faced by students (Jimenez, 2020), the format and the right time for conducting the
evaluation, and the possibility of decreasing the Validity and reliability of the
instruments used (Rahim, 2020). Online learning also forces a change in the orientation
of learning outcomes assessment to be solely on learning outcomes.

The essence of education that prioritizes the teacher cannot observe the process. In
other words, teachers only receive learning outcomes products without directly
supervising the learning process and working on assignments and test questions. It is
the possibility of refraction, thereby reducing the level of confidence in the assessment
results. Diningrat, Nindya, and Salwa (2020) state that one of the barriers to online
learning is the low reliability of learning evaluation results. One of the instruments for
assessing online learning outcomes is an online test. The intended use, substance, and
online test materials are the same as offline tests, but the difference between the two
lies in the way they are used.

Online examinations are given with a specific time limit, for example, using the
google-form format. Some of the advantages of online testing are its broad coverage
and space, unlimited number of test-takers to work on simultaneously, and the ease of
giving test scores because a computer system automatically carries it out. On the other
hand, the weaknesses are the influence of internet signal quality on the speed of
sending test results and the lack of supervision in its operation. It will reduce the level of
confidence of the meter against the test results.

Also, the quality and accuracy of the online test results are influenced by the test items'
consistency and characteristics. The more consistent the measurement results are, the
higher the reliability of the test. A test score is reliable if it tends to be consistent on the
same or different test editions but measures the same ability and shows consistency
when used by different gauges (Livingston et al., 2018). Thus, the test's reliability is
reflected in the test results' consistency, which can be seen from the changes in the test
items' characteristics.

The consistency of a test's measurement results can be seen by taking repeated
measurements, if these measurements can be made using several unidimensional test
kits, or using the same test (test-retest). Repeated use of online tests can increase
reliability (Rapanta et al., 2020). Naga stated that, theoretically, the error score on the
measurement results tends to approach zero if an infinite number of measurements are



taken (1992). Meanwhile, Azwar (1987) argues that the various limitations that the test
has as a means of measuring learning outcomes can be overcome by continuous
measurement.

Analysis of repeated tests' reliability will help many parties use the test more widely
(Aldridge, Dovey, & Wade, 2017). Reliable test kits and test items function optimally as
an accurate measuring tool to describe students' actual abilities. It is achieved if the
situation at the time of the test can be controlled. In other words, the evaluator has
confidence that the test is done independently by the test-taker. However, in the use of
online tests, less than optimal supervision in implementing the test can reduce
confidence. Therefore, several strategies are needed to improve the accuracy of online
test results. Livingston et al.

(2018) suggests the importance of a strategy to control soesoficsistces uc
sevauaorseletontmig, estda, nspec?cseletonof test items. While Aldridge et al. (2017)
state that the use of the same or equivalent test repeatedly, also known as the
test-retest technique, is needed in measuring psychomotor aspects to determine
individual differences regardless of time context and other factors. Spencer (2003) and
Heise (1969) suggest using the term stability to describe the same test's reliability, and it
is used repeatedly. In contrast, reliability refers more to the internal correlation on a test.

Berchtold (2016) emphasizes the use of the term reliability as a correlation between the
score of a measurement result with other equivalent measurement results, which is also
significant for the test results' stability. In using online tests, so far, most educators only
use them with one measurement. The changes are only in the way it is used, from offline
to online. On the other hand, taking online measures an infinite number of times is
impossible (Naga, Geiger, & Muller, 1992). Repetition of the test as many times as
possible will take a lot of time, cost, and effort, making it impossible to carry out.

For this reason, it is necessary to observe changes in the level of reliability or stability of
online test items so that the minimum number of repetitions can be determined so that
the measurement results are sufficiently consistent and stable. Some of the research
problems that must be answered: (1) Are the online test scores, if repeatedly used,
stable? (2) How is the reliability or internal consistency of online tests if used repeatedly?
Online test on online test reliability? The research is essential to provide educators with
an overview of online tests' reliability or consistency if used repeatedly. Educators can
use the research results to reference one way of using online tests to obtain more
accurate results.

Educators as evaluators need to understand some of the risks of using online tests and



how to reduce the risks so that measurement results are obtained that are pretty reliable
and describe students' actual abilities. Research Method The study uses a quantitative
approach. The research time was November 2020-January 2021. The research involves
134 students of the Muhammadiyah University of Palangka Raya who take four different
subjects, as shown in the following table: Table 1: Types of courses and the number of
online test-takers No Courses Number of test-takers 1.

Evaluation of Primary School Learning 34 2. Quantitative Research Methodology 50 3
Communication Skills 26 4. Basic Natural Sciences 24 The research hypotheses tested
are a significant positive correlation between online test scores on the 1st repetition and
online test scores on the 2nd and 3rd repetitions. The research procedure is (1)
Arranging several test kits on different subjects and several items, (2) Carrying out
theoretical validity tests by asking for reviews from several relevant experts, (3)
Assigning test subjects, (4) Carrying out online tests with techniques test-retest. With
this technique, a group of test-takers is given the same set of tests several times. The
test contents' differences in the 1st, 2nd, and 3rd tests were only in the items' serial
number.

The time interval between implementing one test and another test is two weeks, (5)
Analyzing the test results to see changes in the test's reliability on several repetitions.
Analysis of test scores using ANATES software version 409/2004, primarily to calculate
the reliability or internal consistency of online tests, (6) Perform descriptive and
inferential data analysis. Researchers use SPSS version 2.0 software for correlation
testing. All statistical tests use a significance level of 5%.

Results and Discussions Correlation between test results on three repetitions The study
also finds a significant correlation between online test results on tests 1, 2, and 3, as
illustrated in the following table.: Table 2: Correlation of online test results with three
repetitions Courses / Repetition to 2 3 1 0.68 0.58 Evaluation of Primary School Learning
2 0.73 1 0.54 0.49 Research Methodology. Quantitative 2 0.55 1 0.87 0.77
Communication Skills 2 0.75 1 0.53 0.49 Basic Natural Sciences 2 0.84 The table above
shows a significant positive correlation between the 1st, 2nd, and 3rd repeat online tests
at the 5% significance level and degrees of freedom (34-1).

The correlation is included in the medium and high categories. The significant
correlation is evidence that the online test scores on the 1st, 2nd, and 3rd iterations are
consistent. Consistency is an important indicator to describe the reliability of the test.
Internal reliability / consistency changes in 3 repetitions From the research results, it is
obtained an overview of changes in test reliability as follows: Table 3: Reliability of the
online test with 3 repetitions No Courses 1st 2nd 3rd Average 1.



Evaluation of Primary School Learning 0.25 0.52 0.71 0.49 2. Quantitative Research
Methodology 0.52 0.66 0.67 0.62 3. Communication Skills 0.64 0.75 0.78 0.72 4. Basic
Natural Sciences 0.77 0.89 0.92 0.86 Average 0.55 0.71 0.77 - Test reliability has
increased from the 1st, 2nd, and 3rd repetitions. It means that the online test tends to
be more reliable if it is given repeatedly. In the first iteration, the online test's reliability
tended to be relatively low, but the increase in reliability occurred in the 2nd and 3rd
repetitions.

In the 3rd repetition, in general, the online test's reliability had reached a sufficient
number, which was above 0.67. The average reliability has also increased, judging from
the results of online tests on all courses. In the 1st repetition, the average reliability is
0.55. In the second repetition, the average reliability is 0.71, and the 3rd iteration has
obtained an average of 0.77. It indicates that the reliability of the online test used has
increased with the number of repetitions.

Test length and reliability The data is obtained judging from the length of the online test
or the number of items used: Table 4: Test Length and Average Reliability No Courses
Number of Test Iltems Average Reliability 1. Evaluation of Primary School Learning 30
0.49 2. Quantitative Research Methodology 30 0.62 3. Communication Skills 40 0.72 4.
Basic Natural Sciences 50 0.86 Descriptively, the table above shows that increasing the
number of items on the online test increases the test's average reliability. In a subject
with 30 test items, the average reliability on three repetitions is 0.49 and 0.62.

In the online test with 40 test items, average reliability of 0.72 is obtained. Whereas in
the online test with the number of items 50, the test's average reliability on three
repetitions is 0.86. Number of test-takers and reliability When viewed from the number
of test-takers, the reliability average is obtained as follows : Table 5: Number of Test
Participants and Average Reliability No Courses Number of Test-Takers Average
Reliability 1. Evaluation of Primary School Learning 34 0.49 2. Quantitative Research
Methodology 50 0.62 3. Communication Skills 26 0.72 5. Basic Natural Sciences 24 0.86
The table above shows that, descriptively, the number of online test-takers is not related
to the average test reliability at three repetitions.

It means that an increase in test-takers number does not necessarily increase the online
test's average reliability and vice versa. Discussions The study's results indicate that the
correlation between the 1st, 2nd, and 3rd tests is significant. It proves that the score of
the repeated test results is relatively stable. The stability of the online test, which is used
repeatedly, can be seen from the correlation coefficient between the results of these
multiple measurements. Wells and Wollack (2003) state that the test-retest reliability is



the consistency of the measured score, even though the test taker did not produce the
same score on several measurements.

Thus, the correlation coefficient between the results of one test and subsequent tests
using the same or equivalent test can describe the test's reliability. The type of reliability
is often referred to as a stability test. The degree of correlation between test scores
shows the test's degree of reliability (Hajjar, 2018). Wells and Wollack (2003) also
emphasize the importance of equality between first and subsequent test results.
Aldridge et al. (2017) state the importance of identifying the difference between the first
and next test scores to find repeatedly used tests' reliability or stability. Good
measurement results show consistency between times, raters, and unidimensional test
kits.

The study finds a significant correlation coefficient between test scores on the 1st, 2nd,
and 3rd repetitions. It is an indication that the online test used is relatively stable and
reliable if used repeatedly. The results also indicate that repetition of the online test
would result in a more reliable test score. Based on the description of the correlation
coefficient in Table 5, r23> r12, and r23> r13. The correlation coefficient on the 2nd and
3rd repetition test scores results is the highest compared to the 1st and 2nd repetitions.
The phenomenon is an indication that the online test results tested tend to be stable
and quite adequate on the 3rd iteration.

Suppose it is related to the Spearman-Brown prediction formula by assuming that the
1st, 2nd, and 3rd repetitions are part of the unidimensional test. In that case, the
phenomenon of the correlation between the test results can be described as follows: 2rij
[j = =emmmmmemeenes ... (Finch & French, 2018; Naga et al., 1992; Widoyoko, 2011) (1 + rij) di
mana : ij = Spearman-Brown Reliability rij = the correlation coefficient between the ith
and jth tests The formula above shows that the increase in Spearman-Brown reliability
will be in line with the correlation coefficient's rise between the repetition results. The
higher the correlation coefficient between the two test results, the Spearman-Brown
reliability also increases.

In general, it can be seen that the values of r23> r12, and r23> r13 are as illustrated in
Table 5, so that 23> 12, and 23> 13. In other words, the Spearman-Brown reliability will
also increase in line with the number of test repetitions. In terms of internal consistency,
the study proves that the online test's reliability coefficient repeatedly tends to increase.
Although the reliability coefficient is not sufficient in the first test, the reliability
coefficient is adequate, above 0.60, on the 3rd iteration. Taherdoost (2016) suggests the
reliability coefficient must be above 0.60. While Hinton et al. (2004) classify high-
reliability coefficients if above 0.70, medium reliability is in the range of 0.50-0.70 and



low if it is below 0.50.

Naga et al. (1992) states that the reliability classification depends on the type and
purpose of measurement, but 0.60 is generally considered sufficient. Reliability test
describes the consistency of measurement results. An overview of reliability is needed to
clarify the accuracy of measurement results, especially in indirect measurements where
the measurer does not directly find an accurate measurement result score. In indirect
measurement, the evaluator cannot directly determine the size of the object. The
evaluator can only measure the symptoms caused by these objects (Naga et al., 1992).

An example of indirect measurement is the measurement of student learning outcomes
using a set of tests. The tool used in the form of the test can only measure students’
symptoms; it does not measure learning outcomes directly. The indirect measurement
score consists of a primary score component and an error score component through the
equation X = T + (Sax & Reiter, 1980). Thus, in an indirect measurement, the
measurement result score X is always assumed to contain a component of the actual
score and an error or error score.

If someone gets a score of 50 from a test, it does not necessarily reflect the test taker's
true ability because there is a possibility of an error or . Theoretically, there is an infinite
number of possible combinations of the sum of scores T and E to produce a score of X,
for example: X =T + 50 =40 + 10 50 = 60 10 50 = 35 + 15, etc A test taker's ability to
particular material should be constant even though there are infinitely many possible
pairs of scores for X, T, and . A test taker's actual ability should be constant if measured
using the same test or different tests, as long as the test measures the same
(unidimensional) aspects and indicators.

The test taker's actual ability to a test material should also be constant if measured at a
different but unidimensional time, place, condition, and measuring instrument. Thus, in
the equation X = T +, when we measure a test taker's ability using a set of tests, there is
a tendency to apply Xi = T + i. It means that even until the ith measurement, the T score
will not change. Because T's value is constant, the change in the score measured by Xi is
highly dependent on the difference in the value i. On the other hand, the value of i is
random, with the mean close to zero (Naga et al., 1992).

If an infinite number of repetitions are carried out, or i or distribution is close to zero (u
0, forliXi=T+1i, fori0, souX pT. Since T is constant, uT =T, so uX T applies. The value
of uX T means that in infinite repetitions of the test, the X measurement results' mean
score will be close to the T score, which is the test taker's true ability. Theoretically, the
repetition of as many tests as possible will result in a more accurate and reliable is



defined as the comparison between the (Naga et al.,, 1992; Sax & Reiter, 1980).

So, the closer the value of 2X to the to be close to the more test repetitions, the test's
reliability tend to increase. It is impossible to do an infinite number of tests, including
the online test. But by doing several tests, several repetitions are considered entirely
rational and possible to carry out. This study's results prove that repetition of online
tests is quite beneficial to increase the accuracy of measurement results. The results also
confirm that repetition of three times using the same test, or using the test-retest
technique, is proven to increase the online test's reliability.

A repeat of the test can bring the measured score closer to the true score, representing
the test taker's actual ability. Gamper et al. (2018) state that the test-retest technique is
a widely used way to obtain a more consistent test result score. The repetition time
interval used is two weeks in the study. Theoretically, the time interval of 2 weeks
between the implementation of the 1st, 2nd, and 3rd tests is ideal for using the
test-retest technique. The time interval that is too short causing test takers to remember
the previous iteration questions. Conversely, a time interval that is too long will allow a
change in behavior in the measured aspects.

A time interval that is too long can also cause a decrease in the reliability of
measurement results due to the increase in information obtained by test takers (Hajjar,
2018; Mardapi, 2012; Widoyoko, 2011). Dias et al. (2019) find that online questionnaires
with repetition techniques at 7-11 day intervals produced good reliability. Simdes et al.
(2018) find that the Pelvic Girdle Questionnaire (PGQ-Brazil) instrument repeatedly in
7-day intervals tends to have good reliability. Roy (2010) also find that the 2-week time
interval for the test-retest repetition was ideal. Finally, Marx et al.

(2003) argue that different time intervals have relatively no effect on the test- retest
reliability. Graph 1 shows that the tendency of increasing reliability will slow down or
decrease, in line with the number of repetitions. Although this study only carries out
three repetitions, repetitions above three times will likely increase the reliability and a
more gentle increase curve. It proves that the repetition of 3 times is relatively sufficient
to achieve high reliability. Hart (2017) even finds that the body composition assessment
test repeated twice is relatively stable. Roy (2010) believe that the Quebec-French
version of the Survey of Pain Attitudes (AD / F-SOFA) test tested twice is relatively stable
and reliable.

Parraca et al. (2011) also find that the use of the Biodex Balance test in the elderly
tended to be reliable at two repetitions. Gravesande et al. (2019) argue that the
questionnaire they use is a 4-repetition technique with several variations of the



repetition with high-reliability time interval. Ajayi (2013) finds that the reliability
calculation method using the test-retest technique on the test on Agricultural Science
has a higher degree of reliability than the similar test technique's reliability.

The study results also prove that the number of test items affects the reliability of the
test results. Table 3 shows that reliability tends to reach adequate numbers on online
tests with a higher number of items. Test length is a factor that can increase test
reliability (Livingston et al., 2018; Naga et al., 1992). A test that is too short tends to
reduce the reliability of the test (Aries, 2011). Sax and Reiter (1980) proves that
increasing the grains from 25 to 50 and then to 100 increases the reliability from 0.50 to
0.67, and then to 0.80.

Sax concludes that increasing the number of test items increases the test's reliability,
although not linearly. Hajjar (2018) proves that reducing test items cannot permanently
reduce reliability. If unidimensional items are being deleted, reducing the number of
items will reduce reliability. It demonstrates the importance of unidimensional
requirements in adding test items to increase test reliability. Increasing the length of the
test, or adding test items, will increase the chances of the test being able to cover more
test material. It means that the material being measured is also broader.

In contrast, shorter tests are generally less able to calculate a sample of behavior (Sax &
Reiter, 1980). In measuring learning outcomes, increasing the number of items will lead
to more aspects of learning outcomes that can be measured more comprehensively. It
will improve the test's performance to describe the actual ability of the object being
measured, which means it will increase the test's reliability. Tests that can accommodate
a broader range of learning materials will tend to be more reliable. Increasing
interrelated items will also reduce the likelihood of test-takers making guesses.
Refraction can occur due to the guess factor in the online test with a multiple-choice
model.

One way to minimize bias due to guesswork is to create multiple test items measuring
the same thing but with different question patterns. An example is the use of positive
questions on specific items combined with negative questions on other things. These
two items will mutually confirm the correctness and consistency of the test taker's
answers. Consistent answers will increase the reliability of the test. Increasing the
number of test items also tends to increase test-takers variance (Naga et al., 1992; Sax &
Reiter, 1980). If it is related to the Alpha re variance will increase the reliability. It can be
seen from the following Alpha Cronbach formula: k 2i = -------- (1------- (Mardapi,
2012; Naga et al.,



1992; Sax & Reiter, 1980) k-1 2t From the formula above, it can be seen th a decrease in
the value of the ratio 2i / 2t so that the value 1 - ( 2i / 2t). Although the number of item
variances ( 2) also increases, the increase is lower than the total variance value. On the
other hand, the decrease in the fixed multiplier k / (k-1) value will tend to slow down if
the number of items k is added. It proves that increasing the length of the test will
increase the reliability of the test. Repeated use of online testing, or using test-retest
techniques, also has drawbacks.

One of them is the carry-over effect factor, which is the tendency for test-takers to
respond correctly to the test because they have taken the same test several times
(Mardapi, 2012; Sax & Reiter, 1980). Widoyoko (2011) suggests that the test-retest
technique should measure learning outcomes in the non-knowledge domain. However,
the test-retest method can measure knowledge by changing and randomizing the item
numbers on the next test repetition. It is done to reduce the carry-over effect. The
importance of using unidimensional items and setting the ideal time interval for the test
is also suggested.

Conclusion Based on the study results using an online test on four subjects, namely the
Elementary School Learning Evaluation course, Quantitative Research Methodology,
Communication Skills, and Basic Natural Sciences courses, repeated three times, several
conclusions are obtained. The results show (1) The online test score used for three
repetitions is relatively stable. At the 5% significance level, there is a significant positive
correlation between the test scores on the 1st, 2nd, and 3rd repetitions. The correlation
coefficient between the score for the 1st repeat test and the 2nd repeat test is in the
range of 0.53-0.87. The correlation coefficient between the 1st and 3rd repeat test
results is in the field of 0.49-0.77.

Simultaneously, the correlation coefficient between the 2nd and 3rd repetition test
results is in the range of 0.55-0.84. All correlation coefficients are significant at the 5%
level. It proves that the online test result score is relatively stable from one iteration to
another. The stability also represents the reliability of the test results. (2) The reliability
or internal consistency of online tests tends to show improvement if used repeatedly.
Reliability has increased in each course and on average for all classes.

In the first repetition, the average reliability of the online tests used is 0.55. In the
second repetition, the average reliability is 0.71 and 0.77 on the 3rd iteration. The
reliability of the online test reaches a sufficient number on the 3rd iteration. On the 1st
iteration, the reliability of the test is in the range of 0.25-0.77. On the 2nd iteration, the
reliability is in the range 0.52-0.89. Whereas in the 3rd iteration, the online test's
reliability was in the range of 0.67-0.92. (3) Descriptively, the number of test items or the



test's length affects the online test's reliability. When using 30 test items, the average
reliability is 0.49 and 0.62. When using 40 test items, average reliability of 0.72 is
obtained.

When using 50 test items, the average test reliability is 0.72. Meanwhile, the number of
test-takers does not affect the reliability of online tests. The research implies that it is
advisable to repeat the test-retest technique three times to obtain adequate online test
results. Using unidimensional online test items and changing the test serial number is
also recommended to reduce the carry-over effect.
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