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Abstract: The research objective is to describe: the characteristics of science tests gsed on
classical test theory and modern test theory. The research design is quantitative and
descriptive. The objects of research are science achievement tests during Covid-19, science
teachers, school principals, and deputy principals. The data was obtained from the responses of
280 students to all answer sheets of class VIII SMP MTA Gemolong Sragen as the population of
this study. The answer keys for science questions and one package of science guestions (50
multiple choice items) were obtained from the science teacher. Research techniques with
interviews and documentaries. Data analysis was carried out using the Quest program.
Research results: (1). Characteristics of science test based on classical test theory: Content
validity is not met, test reliability is 0.960, item difficulty category in percentage is easy:
moderate: difficult = 10%: 84%: 6%, item discriminatory category in percentage is poor:
enough: good: very good = 2%: 4%: 14%: 80%, so the dominant distractor is very good, while
the distractor function in perrema is not effective: effective = 0.70%: 99.30%, so the
distractor dominant is effective. (2). The characteristics of the science test are based on modern
test theory: the Threshold category for the science test in percentage is very difficult: difficult:
medium: easy: very easy = 09:12%:78%:10%:0%, so the dominant science test Threshold is
moderate. The percentage of match between the IPA test items and the Racsh Model is 88%.

Keywords: Item difficulty, item discrimination, distractor function, reliability
Introduction

Every education at certain times during an educational period always evaluates
(Sultana, 2018). This means that the teacher always evaluates the results that have been
achieved by students at certain times during the education period. Assessment of student
learning outcomes must be carried out continuously in other words the teacher must
continuously follow the learning outcomes that have been achieved by students from time
to time. The teacher as an educator is to provide feedback to students about their progress
and help improve their learning development.

Tests are one of the most effective measurement tools used by teachers to measure
the quantity and quality of their learning. Crocker and Algina (1986) describe the test as a
standard procedure for obtaining a sample of behavior from a particular domain. Tests are
well-crafted instruments that, in total, measure realistic learning outcomes that represent
expected behavioral traits. Etsey (2004) suggests that comprehensive learning objectives
include observable behavior, conditions under which the intended behavior must be
manifested, and a level of performance deemed sufficient to demonstrate mastery of
learning outcomes helps in assessing knowledge and concepts that lead to cognitive,
affective, and psychomotor development of students.

Tests are more widely used to evaluate student learning outcomes in terms of the
cognitive domain. In the assessment of teaching Sciences, the cognitive aspect is often used
as a benchmark for achieving science language learning outcomes. This can be seen in the
final assessment of science language learning which only assesses cognitive aspects
because the test items used only measure mastery of knowledge of the material being




taught. To evaluate students' science achievement, the teacher usually gives students
several questions in a test. The teacher can carry it out after each material chapter is
finished or at the end of the semester. The test is called an achievement test. Achievement
test is a test that is the focus of measurement is the learning objective. Achievement test is
an assignment instrument in education that is very important as a source of information for
decision-making. It is one of the most widely used measurement tools to determine student
learning outcomes in teaching-learning processes or educational programs. It is important
for teachers, schools, and educational institutions to do this to find out how far students
have achieved the expected learning goals. Therefore, the researcher concluded that the
achievement test was in the form of a planned test to reveal the maximum performance that
had been taught. Teachers, schools, or other educational institutions can use achievement
test results to make decisions or provide feedback to improve the teaching and learning
process. In formal education activities in class, achievement tests can be in the form of
daily tests, formative tests, summative tests, and college entrance exams (Suwarto, 2013).

A summative test is an assessment activity that generates scores, which are then
used to determine student achievement. This test is carried out if the unit of learning
experience or all of the subject matter has been completed. A summative test is used to
determine the classification of awards at the end of a course or program (Putri, 2017 &
Sugianto, 2017). On the other hand, formative tests are used to track how students are
progressing in their studies and provide them with feedback that they can use to improve
their performance as teachers and students. Formative tests help students better understand
their strengths and limitations and how they can improve in those areas while also allowing
teachers to see where their students are having difficulty and take quick action to help them.

A teacher as a test developer must know the basics of preparing a good achievement
test to obtain valid and reliable measurement results. Learning, teaching, and content
knowledge must all be in sync for a test score to be valid. When this occurs, the test value
is actual. This is supported by Mulianah & Hidayat, 2013; Suwarto, 2016, 2021, 2023 and
Cheng, Yang & Du, 2019, to obtain an actual score, practical tests are needed to identify
accurately. A good test should consist of good items that meet the criteria of the test and
offer actual information with minimum error. High-quality test results are the key that can
explain actual learning outcomes. According to Suwarto (2021, 2023), a test is said to be a
good test, and must meet the characteristics of a good test. This is; validity test, reliability
test, item difficulty, item discrimination and especially for multiple choice tests, have
effective distractor for each item. Analyzing test items is needed to determine the level of
validity and reliability of the assessment. As a result, the quality of the test will affect the
test results. The quality of each item affects the quality of the test. The teacher should focus
on the quality of the item items, so the teacher needs to do item analysis because by
analyzing the item items, the teacher can identify the quality of each item, know which item
fits the criteria, which item should be deleted, and which item should be deleted. revised.

Dugipg the Corona Virus Disease 2019 (Covid-19) pandemic from December 2019
until now, all teaching and learning processes, including exams, are temporarily carried out
at home. This needs to be done to minimize mass physical contact to break the chain of
spreading the virus. Therefore, through distance learning using cellphones, PC (personal
computers), and laptops, evaluations and tests are carried out. A media is considered very
effective in preventing the spread of Covid-19 in the educational environment. The teacher
gives tests that are sent via cell phones or laptops to students or parents. Then students
work on assignments or tests from home. During the pandemic, science achievement tests




were carried out by subject teachers independently due to distance limitations, so that good
tests made by subject teachers need to be investigated. Based on interviews conducted by
researchers, the science achievement test during Covid-19 was conducted by a science
teacher. The test is not piloted; even the science t@icher made a test without making a grid
in advance according to the syllabus. Therefore, the purpose of this study is to determine
the validity, reliability, item difficulty , item discrimination, and the effectiveness of
distractors based on classical test theory, as well as to see how the characteristics of tests
based on modern test theory. This research is expected to provide input and examples for
science teachers, educators, test developers, and other parties who make achievement tests.
In addition, this research was conducted to provide a reference for similar research in the
future.

According to Suryabrata (2005) and Fernandez (1984), the development of a
specificity achievement test has an area, subject test, test objectives, material to be made for
the test, type of test, and number of items in the test. Then, they designed a test grid that
included specific objectives, specific values, and indicators. In building the test, they print
the test items according to the grid that has been made, after that, the test must be validated
qualitatively, professional judgment, quantitative validation, theoretical validation,
material, construction, language validation, and content validity. Then, they revised the test
according to the reviewers' input, and after that, all the good test items were assembled into
a test. After completing a test, it must be tested on a group of students. To analyze, there is
a classical test theory: item difficulty, item dieimjnation, distractor function, reliability,
and content validity. After that, the test items are selected based on the results of the test
analysis (classical test theory: accepted, revised, andgejected or modern test theory:
threshold value, accepted or rejected, and suitability of the Rasch model or one-parameter
logistic model). Finally, the test items that passed were compiled into a standardized test.
Then the tests are printed and distributed to students or in schools.

The characteristics of a good test will be focused on quantitative item analysis.
Richard & Sheila. (1999) explained that quantitative item analysis is an item study based on
empirical data fr@in the test being tested. There are two kinds of quantitative item analysis,
namely analysis based on classical test theory and modern test theory. Item analysis based
on classical test theory is a study of questions through information obtained from student
answers to improve the quality of questions using classical test theory. This techniquefgas
several advantages, namely cheap, easy, can be implemented quickly, and simple. The
characteristics of the test are the item difficulty, the item discrimination, distractors,
validity, and reliability (Suwarto, 2021, 2023). Existing research, among others. Huda and
Wahyuni's research (2019). Knowing the characteristics of science try-out questions based
on Classical Test Theory (CTT) using the Iteman program.

Research by Hamimi, Zamhdfrah & Rusydy (2020), research to determine the
quality level of questions consisting of validity, level of difficulty, reliability, deception,
and discriminating power of math questions at SMP Negeri 1 Susoh. The test questions are
made directly by the math teacher, who first creates a question grid based on compgggncy
standards and basic competencies. The form of test questions given to siglents is in the
form of multiple choice and essay. However, the researcher only analyzed multiple choice.
The test was made by the Mathematics MGMP (Musyawarah Guru Mata Pelajaran). The
results of the study show that the questions used are relatively invalid because there are still
many questions that have low and very low validity. The solution, the problem is not used.
In addition, the questions studied also have a low level of reliability. However, these
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questions have a refiitively good level of difficulty, with test results showing that most of
the questions have a moderate level of difficulty. The questions have good discriminating
power.

The similarity between Richard & Sheila and Hamimi, Zamharirah & Rusydy's
research is that both quantitative analyzes were carried out with the Iteman program. The
Iteman program is only able to analyze qualitatively based on classical test theory. Iteman's
program is not capable of quantitative analysis based on modern test theory. Has been done
by author is a quantitative analysis based on classical test theory and based on modern test
theory, using the Quest program.

Research methods

The research design is quantitative and descriptive. Quantitative research because
researchers calculate the characteristics of the test (item difficulty, item discrimination, the
functioning of the distractor, test reliability, threshold value, Infit Meansquare, Outfit t, and
item fit) using the Quest program. This research is descriptive because the researcher
describes the characteristics of the test. The research location is at SMP MTA Gemolong
Sragen. The objects of research were science achievement tests during Covid-19, science
teachers, school principals, and vice principals. There is a set of science tests consisting of
50 multiple-choice questions. Data were obtained from students' responses to all answer
sheets of class VIII students as the population of this study. There are 280 student answer
sheets. Answer keys to science questions and a package of science questions were obtained
from the science teacher. Researchers have conducted unstructured interviews in the form
of open questions as a data collection technique. This is based on the research methods used
by researchers, which depend heavily on the understanding of researchers and information
data obtained from observations and interviews. The researcher asked permission from the
administration and the school principal to conduct research at SMP MTA Gemolong
Sragen. Second, the researcher asked the science teacher for class VIII to get information
about the school program curriculum, and data for class VIII students, and asked how the
science achievement test was made during the Covid-19 pandemic. Data analysis was
performed using the Quest program.

Research Results and Discussion

Designing a science achievement test during Covid-19, no stages. It was made by a
science teacher who teaches directly to his students. Based on the researcher's interview
with him, he immediately made the test without making a grid. So, he makes it straight
about adapting what he teaches in class over some time. He was simply copying and
pasting from previous tests that the MGMP, himself, and other sciencgleachers had made.
In addition, he did not attempt to analyze test characteristics such as item difficulty, item
discrimination, and the functioning of the distractor. And for the whole test is also not
analyzed such as the validity test and reliability test.

Analysis Results Based on Classical Test Theory
The lowest item difficulty was 0.225 on item 49 and the highest item difficulty index vgjs

0.739, namely items 1 and 27. Based on the item difficulty, it can be concluded that the
most difficult item on the science achievement test made by the science teacher was item




49 while the items the easiest are items 1 and 27. A sumffflary of the difficulty level of items
by category in the science achievement test is presented in Table 1.
Table 1. Summary of Item Difficulty (p) from the Science Achievement Test

Category Item Number Total  Percentage
Easy 1,122731,35 5 10
(0.70 < p < 1.00)
Moderate 234,56,7.89.,10, 42 84

(030<p<0.70) 11,13.14,15,16,17,18,
19202122.2324,25,26,28,29,30.32,33 343
6.37,38.39,40 41,43 44,46 47 48 50
Difficult 42,45 49 3 6
(0.00 < p <0.30)

Total 50 100

The Science test has 5 easy items with a percentage of 10%, 42 medium items with
a percentage of 84%, and 3 difficult items with a percentage of 6%. Based on these results,
the item difficulty is more dominant on medium items, so the researcher concludes that the
item does not have proportional item difficulty, even though the ideal test should consist of
25% easy questions, 50% medium questions, and 25% questions difficult (Kunandar, 2013
& Suwarto, 2021, 2023). Roid & Haladyna (1982) stated that a test that does not have a
proportional item difficulty level cannot reveal the actual competence of students. The test
is also more dominant on moderate items, Brown (2004) confirms that items that are well
made should not be too easy or difficult, the test must be balanced so that a science teacher
can obtain information about students' natural science competencies. In contrast, Haider et
al. (2012) argue that the category of moderate items can indicate that students have a good
understanding of answering the test because more than half of the students answered the
items correctly. The difficulty level of these test items can be compared to other studies that
examine the difficulty level of summative test items (Mulianah & Hidayat, 2013; Maharani
& Putro, 2020; Saputra, Retnawati & Yusron, 2021), even though the test conditions are not
the same. Previous studies have found that the difficulty level of questions has more
moderate items than the others.

Table 2. Summary of Item Discrimination (rpi.siser) Science Achievement Test

Category Item Number Total Percentage
Bad 6 1 2
(reeBiser < 0,19)
Sufficient 42 .49 2 4
(0.20 < rpegiser < 0.29)
Good 1,30,33,34,46,47 50 7 14
(0.30 < rpeBiser <0.39)
23457.8.9,10,11,12,13,14,15,16,17,18,19 40 80
Very Good ,20,21,22.23 24252627 28.29.31,32,35,36
(0.40 < rpiBiser) ,37,38404143444548
Total 50 100

This shows that the test contains more well-constructed items than poorly constructed
items, but there is an imbalance between easy, medium, and difficult items. [tems that are
difficult and unbalanced are thought to be due to the Covid-19 pandemic which requires
students to work at home, so students can ask friends for help, or can browse the internet.




All of these can affect the item difficulty index. The lowest item discrimination was 0.13 in
item 6 and the highest item discrimination was 0.74 in item 28. The summary of item
discrimination by category in the science learning achievement test conducted by science
teachers is presented in Table 2. The item discrimination of this test is Good. Based on the
Quest program, it shows that 1 item is bad with a percentage of 2%, 2 items are accepted
with a percentage of 4%, 7 items are good with a percentage of 14%, and 40 items are very
good with a percentage of 80%. These results indicate that 1 bad item must be dropped and
2 acceptable items must be revised (Dichoso & Joy, 2020). This result is good because 80%
of the items are very good and 14% of the items are good (Dichoso & Joy, 2020). This
means that most of the questions can be used to measure students' actual science
competence. These items can also distinguish high achievers, moderate achievers, and low
achieveff) This is following Suwarto (2021, 2023) where the greater item discrimination
implies that the item is increasingly able to distinguish between low-achieving and high-
achieving students. This is to detect individual differences among students. The results of
this test can be compared with other studies (Boopathiraj & Chellamani, 2013; Singh et al.,
2014; Saputra et al., 2021), although the test conditions are not similar. The researchers
found good item discrimination. Meanwhile, different results were found from previous
studies such as (Sa'adah, 2017; Toksoz & Ertung, 2017; Rehman, Aslam & Hassan, 2018;
Manalu, 2019; Karim, Sudffo & Sakinah, 2021) which reported that items with poor
discriminating power, then the item cannot differentiate between high achieving students
and low achieving students.

The distractor is a multiple-choice answer that is wrong. Its function is to make
students confused or miscalculate when choosing the correct answer among the alternatives
provided. The distractor is said to be effective, if it is selected by more than 5% of the
respondents, in a decimal number of 0.050. The distractor is said to be ineffective if it is
chosen by less than 5% of the respondents or in a decimal number 0.050. (Suwarto, 2021,
2023). Based on effective distractors and ineffective distractors the science achievement
tests fade by the science teacher are as follows. The percentage of ineffective distract@
from the science achievement tests was 0.70%. The percentage of effective distracters on
the science achievement tests is 99.30%. This test distractor has 1 ineffective distractor
(0.79%) of 150 distractors that must be revised and 149 effective distractors (99.30%) of 150
distractors. The results of the percentage of effective distractors in this study were almost
the same as in previous studies, namely Maharani & Putro, 2020. They found 80% of
distractors were effective. This result can be explained that item discrimination can affect
the deceptive index. Most of the science achievement items can distinguish between high
and low achievers which can be assumed that a high item discrimination can lead to an
effective deceptive index (Kheyami, Jaradat, Al-Shibani, & Ali, 2018). They also said that
the ideal number of distractors was at least 3 items. The results of this study are more
effective distractors so that the quality of the items is getting better. The results of the
science achievement test research, almost all items have an effective distractor. It is
assumed that the science teacher designed the test himself so that the teacher already knows
the characteristics of the students.

The reliability of the science achievement test made by the science teacher was
0.960. This shows that the test items are very reliable. A test with a high level of reliability
is classified as a good test (Sa'adah, 2017). In addition, good tests can be used for
subsequent testing. The results of this study also show the extent to which science
achievement test measurements remain consistent after being repeated on subjects and




under the same conditions (Rudyatmi & Rusllowati, 2017). This reliable test is almost the
same as previous studies (Anggreyani, 2009; Mulianah & Hidayat, 2013; Pascual, 2016;
Sugianto, 2017; Manalu, 2019; Saputra et. al., 2021) although the test conditions are not the
same. They found a reliable test. The estimated reliability of the test can be trusted because
it is far above the reliability coefficient limit of 0.700. Several factors affect the estimation
of reliability, including group homogeneity, time allocation, and test duration. In addition,
another factor affecting the estimated reliability is the number of items that are classified as
difficult (Crocker and Algina, a86).

The analyg} based on the classical test theory above has a weakness, namely the
characteristics of the items depend on the group of test takers who are subjected to the
items. In classical statistical test theory, questions such as the difficulty index of questions
depend on the group of test takers, if the test is done by clever students, the questions are
easy (the level of difficulty of the item becomes large) and vice versa, if the test is done by
students who are not good at it, the questions become difficult (level of difficulty). the
difficulty becomes small). Therefore, the characteristics of the questions are inconsistent or
change depending on the ability of the students taking the test. Analysis based on classical
test theory has a weakness because the characteristics of the t@§t depend on the high group
and the low group. Thus, this shows that when analyzing tests based on classical test
theory, the characteristics of the tests are inconsistent or change depending on student
achievement (Hambleton, Swaminathan & Rogers, 1991). Therefore, ale researcher
continues to analyze the characteristics based on modern test theory to analyze the
characteristics of the test.

Analysis Results Based on Modern Test Theory

Table 3. Category Summary Threshold (b) the science achievement tests

Category Item Number Total (%)
Very Difficult - 0 (0%)
(b>2)
Difficult 6,21,42,454849 6 (12%)
(1<b<?2)

Moderate 2,345,7.8,9,10,11,13,14,15,16,17,18,19,20,22,23 2425, 39 (78%)
(-1<b<l) 26728,29.30,32,333436,37,38,39,40,41,43.44.46 47,50

Easy 1,12,27,31,35 5(10%)
(-1>b>-2)
Very Easy - 0 (0%)
(b<-2)
Total 50 (100%)

Test characteristic analysis based on modern test theory uses one-parameter logistics (1PL)
because the Quest program can only analyze the one-parameter logistic model (Adams &
Khoo, 1996). Based on Table 3, the percentage of Threshold science achievement test =
very difficult: difficult: moderate: easy: very easy = 0%:12%:78%:10%:0%.




Item Fit
7/ 3/22 11:53
all on all (N = 280 L = 50 Probability Level= .50)

Figure 1. Fit map items for the Sgence Achievement Test
Based on Figure 1, it can be seen that the 6 items on the Science achievement test are not fit
because the asterisk statistics are out of fit which is between the two dotted vertical lines,
namely: items 6, 28, 34, 42, 46, and 47, while 44 other items fit (Adams & Khoo, 1996).
The percentage of compatibility of the Science test items with the Racsh Model =
44/50x100% = 88%.




Table 4. Analysis of Accepted and Rejected Science Achievement Test Items

Category (Criteria) Item Number Sum (%)

Accepted 12345789,10,11,12,13,14,16,17,18,19,21,22,23 40 (80%)
(Outfit t < 2.00) 2526272829,
30,31,32,33,35,36,37,38,39,40,41 ,43,44,45 48
Rejected 6,15.20,24,34 42 46,47,49 50 10 (20%)
(Outfit t > 2.00)

Total 50 (100%)

Based on Table 4, the percentage of science test questions that passed = accepted: rejected
= 80%:20%. Meanwhile, if you look at the Item Fit Map for the Science achievement test,
you can see Figure 1.

Conclusions and suggestions

Characteristics of the science test based on classical test theory: Content validity
was not met, test reliability was 0.960, item difficulty category in percentage was easy:
moderate: difficult = 10%:84%:6%, item discrimination category in percentage was bad:
enough: good: very good = 2%: 4%: 14%: 80%, so the dominant is very good, while the
function of the distractor in pefpntage is ineffective: effective = 0.70%: 99.30%, so the
distractor is effective dominant. The characteristics of the Science test are based on modern
test theory: the Threshold category of the Science test in percentage terms is very difficult:
difficult: moderate: easy: very easy = 0%:12%:78%:10%:0%, so the Science test
Threshold is moderate. The percentage of compatibility of the Science test items with the
Racsh Model is 88%.

Suggestions that can be given item difficulty levels should be made 25 percent easy,
50 percent moderate, and 25 difficult. Thus, the ability of students who are low, medium,
and high can all be measured. Content validity should be fulfilled, so that the Science test
has items that can measure what should be measured (all aspects that must be measured are
represented in the Science test items). The items that make up the Science test should
conform to the Rasch Model.
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