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In the concept of classical test theory, the difficulty level is one of the
characteristics of certain test items that is directly related to the level of
student ability, but the level of difficulty of the items is not considered in
detail in examining student work. This study aims to describe the pattern of
students’ ability to solve math test items using the estimated of the difficulty
level of the test items. This study used an exploratory-descriptive cross-
sectional study with a case study approach. The research subjects were
21 elementary school students. The time allocation for working on one item
is three minutes while the estimation of the characteristics of the item is one
minute. The results of the research show the following things. Grade IV students
experienced errors in working on test items in all content domains, especially
the geometry and data domains. Then, fifth-grade students experienced more
errors in the cognitive domain, especially the cognitive domain of knowing.
In general, students are only able to answer low-category test items with
the cognitive domain of knowing. Teachers can use this approach to describe
student work patterns on math test items according to assessments for
learning.

© 2025 Kasetsart University.

Introduction

preparation, process, and learning outcomes in class.
Second, teachers follow and apply communication and

The design and manufacture of the assessment have
shifted in three ways. First, the school is the evaluation
maker, implementer, and user. This approach gives
principals and teachers the role to improving their
ability to create, implement, and use assessments. The
activity is intended so that teachers can improve the
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technology in the school ecosystem. Communication and
technology are not merely secondary but are already a
primary need for school residents. Teachers and students
as school residents who do not have the readiness for
communication and technology will be crushed by the
times. The era of dynamism is also changing rapidly

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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due to the influence of the expansion of the digital era
(Halili, 2019; Shahroom & Hussin, 2018). Third,
students get the impact of the assessment conducted
by the teacher as much as possible. The teacher and
students directly involved will give energy to both. The
combination of both will have a greater impact when
working collaboratively rather than alone. Otherwise, the
teacher is placed on the subject side, and the other side of
the student is an object where the learning system uses
one direction (Johan & Harlan, 2017). It can result in
students being less creative, and their ability to compete
is low.

International research data show that Indonesian
students struggle to compete globally. Indonesian
participation in the TIMSS race for 20 years shows
that Indonesia’s position has always been below
the rank of other participants (Luschei, 2017,
Fenanlampir et al., 2019). Likewise, the TIMSS race
results show Indonesian students can only work on
low-category items while other participating countries
can reach high categories or even advanced ones
(Luschei, 2017). However, at the same time, during this
period, Indonesia made several changes to its education
system. For example, the curriculum has changed four
times, namely, in 1997, 2004, 2006, and 2013. Even
the 2013 curriculum has undergone several revisions
(Muth’im, 2014). Other changes were made, namely,
teacher training, procurement of free books, improvement
of school infrastructure facilities, increase in teacher
salaries, and changes in teacher competency and learning
mechanisms (Schleicher, 2015). That is, some need to
be fundamentally revised, not only aspects outside the
school and physical aspects but also aspects of touching
the classroom, namely, the interaction of teachers and
students.

Students and teachers collaborate in learning by
utilizing test item characteristics. The measurement
features of the test item are most related to the
examinees’ ability, namely, the difficulty level of
the test item (Magno, 2009; Chae et al., 2019). The
characteristics have never been applied to identify
student difficulties working on test items in class.
Some studies identify the errors students make while
solving problems. For example, using a partial credit
model polytomous scoring for identifying benchmarks
for the polytomous rating scale (Dogan, 2018), and
Newman interview procedure for determining error
analysis of students working (Reid O’Connor & Norton,
2020).

Determining the Difficulty Level of Test Items (DLTTI)
can be done using a computer program, for example,
the Iteman program, the Bilog-MG program, and
other programs. On the other hand, DLTI can
be determined using an adjustment approach.
The results are not different from the computer
program (Stone et al., 2020). Further, research results
show that the estimation of the teachers and students
to the DLTI is not significantly different from the
outcome of a computer program (Rukli et al., 2021).
The advantage of the method is that students predict
DLTI after working on the item, so the DLTI is
more factual and accurate to track students mistakes
in working on the test item. Objective and precise are
according to the abilities and needs of students when
working on these items. This means it can be easier
for teachers and schools to conduct assessments in the
classroom. Furthermore, the evaluation involves students
directly predicting the DLTI after solving the items
according to the adaptive learning (Dolenc & Abersek,
2015; Griff & Matter, 2013; Klenin et al., 2020). TIMSS
and PISA are very comprehensive evaluation materials
for monitoring and providing information about the state
of education in the form of mathematics and science in
a country (Fenanlampir et al., 2019).

The results of studies in several countries show
that school context and student background have
an impact on students TIMSS results in Sweden (Wiberg,
2019). Students low performance on the TIMSS
assessment test is related to reasons such as a lack of
interest in the TIMSS test and unfamiliarity with the
TIMSS test item in Kuwait (Al-Mutawa et al., 2021),
and there is an imbalance in the learning achievement
of lower and upper-grade students where science
subjects in Russian schools are more focused on
acquiring and demonstrating knowledge, but to a lesser
extent on implementing and implementing practice
development scientifically (Pentin et al., 2018). Indonesia
is ranked even lower compared to the three countries
(Fenanlampir et al., 2019; Haerani et al., 2021).
The three studies revealed that students’ weaknesses
were only limited to cognitive descriptions without
providing a detailed presentation of student work.
The study aims to describe the involvement of students
in getting to know TIMSS test items through students
working on the TIMSS test item and then DLTI.
In this way, the teacher can carry out further studies
on the item map of test items so that students can work
on TIMSS test items so that it can be easier to carry
out AfL abilities on TIMSS test items.
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This paper reports a case study conducted to
investigate students’ abilities using test takers assessment
of the DLTI in grades IV, V, and IV Indonesian
elementary schools. The findings of this study identify
whether the estimated student DLTI that have been
worked on can be used to track in detail the ability
of each examinee? If the teacher can track it in detail,
they can use it to diagnose students who are having
difficulties so that treatment can be improved.
That finding informs assessment practice, especially
AfL for mathematics teachers. Although this research
is limited specifically to the Indonesian context, these
findings apply to all teachers, especially in countries
that experience limitations for students to understand
international standard mathematics items as the
development of starting student academic literacy seems
to be an ongoing challenge in all countries.

Literature Review
Difficulty Level of Test Items

The level of difficulty is a characteristic of test items
apart from other characteristics, namely, discrimination
and guessing opportunities. The level of difficulty
represents student ability, while differential power and
guessing opportunities result from this representation.
In theory, the level of difficulty refers to two theories,
namely, Classic Test Theory (CTT) and Item Response
Theory (IRT) (Subali et al., 2020).

CTT is characterized by a soft level of difficulty.
The softness is caused by the underlying assumptions
(Quesque & Rossetti, 2020; Yunida & Riyan, 2023).
There are many underlying reasons, one of which is
dependence on sample characteristics. However, this
level of difficulty characteristic has several advantages,
for example it is easier to apply in the field.

IRT is characterized by a solid level of difficulty.
Contrary to the assumptions of classical test theory, the
assumptions of item response theory are independent of
the sample (Ackerman et al., 2022) . Once the estimated
characteristics of the level of difficulty are invariant
the difficulty level remains constant. You can estimate
the level of difficulty using a computer program or an
adjustment approach. DLTT uses an adjustment approach
according to CTT. This approach makes it easier to apply
difficulty levels in schools (Rukli et al., 2021). The
adjustment approach or using a computer program, for
example the Iteman program, is similar.

Students Abilities

The ability of the examinee is a characteristic of the
examinee (Halama & Biescad, 2011; Manchefio et al.,
2018). These characteristics are latent so there needs to
be external stimulation so that they can be measured.
These measurements usually use tests. The test results can
be in the form of a score according to the CTT concept or
in the form of a trait with theta symbol according to the
IRT concept.

Scores according to the CTT concept refer to
examinees test results after responding to questions in an
exam. These measurements estimate the true score with
some measurement error. The difference between the real
score and the true score results in measurement error.
In order for the examinee ability to estimate accurately,
the measurement error is as small as possible because
it is difficult to find measurements with zero estimation
error. The score in the form of the results of the responses
to each question until they have been answered in
whole or in part is the composite score of the examinee.
In simple terms, these results are called the examinee
abilities.

In terms of the concept of IRT theory, the examinee
ability has the same scale as the level of difficulty
(Shaw, 1991; Zanon et al., 2016). Having one scale has
several advantages. For example, examinees’ abilities
and difficulty levels can be compared directly. There
are several models expressing this, namely, the logistic
model and the Rasch measurement model. The two
models are mathematically similar even though their
philosophical basis is different.

The ability of examinees in the logistic model consists
of three, namely, the one-parameter, two-parameter
and three-parameter logistic models (Hambleton &
Swaminathan, 1985). This size depends on the
characteristics of the questions that are related to ability.
On the other hand, the Rasch measurement model only
has one thing, namely, linking the level of ability with the
level of difficulty of the questions.

Methodology

This study uses a cross-sectional exploratory research
type with a descriptive case study approach that describes
students’ ability to solve math test questions after
predicting DLTI. The study of students’ ability to answer
TIMSS test questions, particularly in mathematics for
Grade 1V, was conducted through surveys and in-depth
observations. The initial survey used a questionnaire
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to gather preliminary information on students’ perception
of TIMSS test items. Subsequent studies include
direct trials of TIMSS test items without adaptation.
The results of the two studies indicated that students in
grades IV, V, and VI experienced difficulties in working
on the test questions. Therefore, further research is
in the form of a case study to explore this matter by
involving students in assessing the level of difficulty of
the questions after working on the test questions from
seven schools.

Test Item

The test items use the adapted TIMSS test. Adaptation
involves measurement, language, and material evaluation
experts. There are one hundred questions adapted both
in terms of measurement, language and material.
Apart from that, adaptations are made to the condition
of the question stem, sentence structure or numbers.
The number of test item is 40 items. Test item
specifications and test blueprint are in Table 1.

Where N1 is whole number, N2 is fractions
and decimals, N3 is number sentences with whole
numbers, N4 is patterns and relationships, G1 is points,
lines, and angles, G2 is two- and three-dimensional
shapes, D1 is reading and interpreting, D2 is organizing
and representing, and GSM is geometric shapes and
measures.

Subjects

The subjects of this study were elementary school
students in Indonesia. The number of students involved
is 21 people for the case study. Subjects are taken as
follows. Research subjects involved grades 1V, V, and
VI from seven schools. Participants were taken using
a purposive sample from seven students in class IV,
seven in class V, and seven in class VI. Each school

Table 1 Distribution of Test Item

takes one student in grades IV, V, and VI. Selection of
students is left to each school. School names and research
subjects use pseudonyms. The subjects of this study were
elementary school students in Indonesia.

Data Collection

Implementation of DLTI tests and assessments use
an adjustment approach according to the CTT concept
in the classroom. This activity involved students from
the mathematics education study program as well as
other parties including teachers and school principals.
Each student who has responded to the test questions
for three minutes or less immediately estimates
the DLTT for 1 minute. DLTI assessment uses a semantic
differential scale. The student assessment of the level
of difficulty of the questions is on a scale of [0.7].
Student answer data and DLTI estimation results for
40 multiple choice questions are stored on the student
desk after they have finished estimating the DLTI for
each question. Then the committee collected the data for
further analysis.

Data Analysis

Data analysis used a descriptive statistical approach
in the form of percentages. Student work in each class
is grouped into three sections: high DLTI if students
answering true are above 70 percent, moderate DLTI
if students answering true are 30 percent — 70 percent,
and easy DLTI if students answering true are below
30 percent. Students who are in the middle group of
DLTI are not considered. So, the descriptions of the test
questions were carried out by students of grades IV, V,
and VI taking into account the level of DLTI. Analysis of
student job descriptions is to find patterns in working on
test questions by paying attention to the upper and lower
groups.

Cognitive Content Domain >
Domain Number GSM Data Display
N1 N2 N3 N4 Gl G2 Dl D2
Knowing 1,3,4,6,7,9, 13;24 8 19, 26, 28 36 18, 21
10, 11, 12, 15, 33 30, 39
Applying 5 34 14,22, 2,16, 17, 27 40 35 14
23 20,21, 38
Reasoning 25,32 29 37 31 5

> 12 3 6 10
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DLTI predictions use the Semantic Differential
Scale (SDS) with a scale of 0—7, where zero is the
easiest item and seven is the most difficult item.
Completion of the SDS pays attention to two guidelines,
namely, the procedure for filling in the SDS and the
SDS rating scale qualitatively. The SDS filling process
consists of three points, namely, reviewing the test
questions that have been done, the range of assessment
scores, and the DLTI assessment using three decimal
places. The qualitative SDS filling scale uses a reference
that the movement of scores starting from zero means
the easiest questions, while a score of seven means
the most difficult questions.

Results and Discussion
Description for High Category

The Venn diagram contains the high category of
DLTI which consists of three sets of students in grades
1V, V and VI. The intersection of the three class sets
consists of eight test items. Figure 1 shows the number
and slice of high DLTTI for each class. All difficult items
in grade IV are also difficult in grade V except for test
item 29. Test item 29 has the content domain of numbers,
topic areas of patterns and relationships, and the cognitive
domain of reasoning.

Class IV
12,23, 25,
26, 36, 37, 40

15, 16, 22, 28,
32,35, 38,39

Figure 1 High category of DLTI

The answers of DLTI students in the high category
have the following characteristics. The characteristics
of test item 28 measure the domain of number content,
topic areas of patterns and relationships, and cognitive
domain of knowing. The item is written, Ati made 57
bags of cakes in March, 62 bags in April, and 59 bags
in May. The best assessment of the number of bags
Ati needs for three months is: The item options are

(1) 50 + 50 + 50; (2) 55 + 55 + 55; (3) 60 + 60 + 60;
(4) 65 + 65 + 65. The answer key is option 3. 29 percent
of Grade IV students answered correctly. The prediction
DLTI is 5.303. 14 percent of Grade V students answered
correctly. The prediction DLTI is 4.07. 0 percent of
Grade VI students answered right. The prediction DLTI
is 2.591. Grade IV students chose options 1 and 2. Grade
V chose option 1, while grade VI chose options 1 and 2.
None chose the answer key. The data show that the higher
the grade level, the lower the student ability, but students
predict DLTI decreases. Students say the test item is easy
but cannot answer correctly.

Students experienced deficiencies in the topic areas of
patterns and relationships based on these two test items.
By paying attention to the DLTI of the test item, the test
items require the stage of knowing while students have
a weak understanding of the concept. So, the fifth-grade
and even sixth-grade students have forgotten the concept
of the test item, so the answer is wrong, but the assesses
of the DLTT of the test item is very low. However, in
contrast to grade IV, they still remember the stages of the
test item. Another cause is that students in grades V and
VI lack understanding, so they are limited to memory
when in grade I'V. The failure of students to do additional
operations is due to an inadequate understanding of
basic operational steps (Confrey, 2011). It means that
students have difficulty understanding the purpose of
the test item, understanding the concept of place value,
translating test items into mathematical sentences, having
difficulty doing addition calculations and having low
self-confidence (Sidik et al., 2021). Therefore, fourth-grade
teachers need to deepen the procedural concept of the
material so that students not only remember but also
understand the items by paying attention to the DLTI of
test items.

Characteristics of test item 32 measures students’
ability in the content domain of numbers, topic areas of
number sentences with whole numbers, and cognitive
domain of reasoning. The test item is written, Ambo
Dawi goes to Ampalang garden and returns home at 9
in the morning. The trip to the garden takes 1 hour 30
minutes. What time does Ambo Dawi go to the garden?
The key test item is 6 a.m. Grade IV students answered
28 percent correctly with the prediction of the DLTI of
4.097. Grade V students answered 14 percent correctly
with the prediction of the DLTI by 4.173. Grade students
VI answered 0 percent correctly with the prediction
DLTI equal to 2.591. The data are similar to the previous
two items: the higher the grade level, the more students
get the test items wrong, but on the contrary, the DLTI
assessment results are lower. The test item measures



6 R. Rukli / Kasetsart Journal of Social Sciences 46 (2025) 460118

reasoning to require students to reason, where most
students answer at 6 30 minutes in the morning. Students
experience deficiencies in number sentences with integers
in the topic domain for reasoning. Students have not been
able to think logically to make connections between
empirical facts and the problems at hand, so they are
not able to conclude, students have not been able to
carry out the thought process to make arguments so that
new statements are based on facts, it is necessary to
develop a learning model to improve the mathematical
reasoning of elementary school students, especially
Indonesian students (Sulianto et al., 2020; Syafitri et al.,
2020). Teachers need innovative learning models so
that students reasoning develops optimally. Likewise,
they gave feedback by improving their understanding of
the reasoning steps while still paying attention to DLTI
predictions because upper-grade students show high
DLTI predictions.

The data show that grade IV students predict
higher DLTI than other classes. Students experience
the limitations of rectangles when the concept is broad
in the context of everyday life. It can happen because
students in grades IV are less thorough in reading
the subject matter about the number of rectangles.
Therefore, teachers need to provide feedback when
learning in class, especially related to the topic of
two- and three-dimensional shapes. The weakness of
students working on geometry problems is not only
students of grade VI and below. However, grade VII
students experienced misconceptions, lack of background
knowledge, reasoning and basic operating errors on
the topic (Ozerem, 2012). The same is true for adults
who do not always have direct access to fractional
quantities on a number line (DeWolf & Vosniadou,
2015).

Therefore, teachers need to emphasize identifying,
classifying, and comparing common geometric shapes
(e.g., classifying or comparing based on shape, size, or
property). In addition, the fourth-grade teacher provided
feedback on remembering, describing, and using the
basic properties of plane figures, including line symmetry
and rotation.

Description for Low Category

The Venn diagram in Figure 2 contains the low of the
DLTI category which consists of three sets of students
in grades 1V, V and VI. The intersection of the three
class sets consists of ten test items. The ten test items
measure the same, namely, the content of the domain
of the number and the cognitive of knowing domain but

only differ in topic areas. The most common topic areas
are whole numbers. It shows that the easiest test item for
students is the domain content number test items in the
topic areas of whole numbers in the cognitive domain of
knowing. The ten test items do not measure the reasoning
domain.

The several DLTI low categories have as follows.
The characteristics of test item 8 measure students’
ability in the content domain of numbers, topic areas of
number sentences with whole numbers, and cognitive
domain of knowing. The test item is written, Ulhaq will
use a calculator to calculate 213 + 13. He entered 203
+ 13, but it is wrong. What should Ulhaq do to fix it?
The key test item is added 10. Grade IV students answered
86 percent correctly, with the predicted DLTI being
1.584. Grade V students answered 86 percent correctly,
but the prediction DLTI was higher, i.e., 2.416. Grade
VI students answered 100 percent correctly with the
prediction of DLTI of easier items at 1.303. Test item
8 is similar to the case in test item 4, where the second
position of the item requires a low-thinking stage which
is knowing the content domain of the number.

The characteristics of test item 9 measure students’
ability in the content domain of numbers, topic areas of
the whole number, and cognitive domain of knowing.
The test item is written, Which number is the smallest of
the following numbers? The choices are 2753,2573, 2735,
and 2537. The key test items are 2537. The result shows
that: (1) grade IV students answer 100 percent correctly,
with the prediction of the DLTT being 1.892;(2) grade V
students answered 86 percent correctly, with a prediction
of the DLTI being 1.086, and (3) grade VI students have
the same answer as for Grade IV, but predictions of
DLTI are smaller at .766. The data show the ability to
work on items with a prediction of the DLTI in the same
direction even though grade V misses the prediction.
However, these items are known by students in all grades.

Grade IV
17,29

Grade VI
23, 36,40

Figure 2 Easy category of DLTI
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The student ability to work on test items and predictions
of the DLTI by students on test items is more consistent
with the theory that if the DLTI is high, then students’
ability is low. Otherwise, if the DLTI is low, students’
ability increases. Students experience many mistakes
in the initial stages, so students do not understand the
material, especially in grade IV, because new students get
exam material.

The description of the student’s ability in the three
grades with the DLTI in the high, and low categories
provides the following information. First, the information
relates the characteristics of test items to the order of
items in tests, the content domain, the topic areas, and
the cognitive domain with the description of students’
abilities to be complete and faster. Second, the teacher
can use the information to conduct a detailed AfL related
to the teaching material. Third, student involvement
in assessing the DLTI increases their knowledge and
understanding of the material. Fourth, schools get faster,
more complete, and more accurate information about the
map of students’ abilities. Fifth, a description of the topic
areas to the cognitive domain helps students and teachers
understand higher-order thinking skills test items.

The results of the five-point study, tracking students’
ability to solve test items with DLTI, can show test items
that are too difficult and too easy for students. If the
DLTI increases, the student abilities decrease, and so
does their commitment to the goals of the performance
approach, while their support to avoid work increases
(Kumar & Jagacinski, 2011). Some of the information
provides benefits and support in the learning process of
mathematics in the classroom. However, the description
of students’ ability to use the assessed DLTI is still
limited where the study is based on CTT. Therefore,
these descriptions require deeper exploration before they
are applied in other schools for a more comprehensive
application using the item response theory approach.
In addition, the description of students’ abilities is
limited to a description using a quantitative approach,
so a qualitative study needs to be carried out further.
Likewise, the test items only use the multiple-choice
type of test. The study of the essay test is a suggestion
for further research. However, multiple-choice test items
also require language accuracies, such as the number of
propositions and syntactic structure. Fundamentally, the
presence of difficult words contributes to the prediction
of DLTI (Brizuela & Montero-Rojas, 2014). However,
language difficulties have been assessed by manipulating
the size and distribution of gaps based on predictions
of absolute and relative disparity difficulties (Lee et al.,
2020).

Description of the assessed DLTI and Test Item Answers

Students assess that the DLTI varies according
to the SDS. The DLTI scores of the four students are in
Figure 3 from test item number 11 to 20. There are four
examples of student work where the first column contains
the Item Number (IN) while the second column is the
result of the DLTT estimate for each item.

The results of the DLTI assessment of the four
students were not the same from test items 11 to 20.
Of the 10 test items described, only test items 13 and
14 were. Test items 13 and 14 in Figure 4 result from
MN answer. Test item 13 measures the content of
the number domain with topic areas of fractions
and decimals and the cognitive domain of knowing.
Test item 14 measures the content domain of the number
with topic areas number sentences with whole numbers
and the cognitive domain of applying.

N DLTI estimate 1T_ DLTI estimate |
11 2560 11 o \co [
12 a, 00 12 000 |
13 ool 1 7000

14 2. 500 114 3, 600

15 2 062 15 0:0060

16 > 20 T1e 0:560

17 s02 17 2000

18 2. 510 |18 1Goo

19 [, $20 19 2 leo

20 100 20 2 'Soo

(a) (b)

| IN DLTI estimate | IN DLTI estimate
[1 0% 11 2,70
12 L300 | 12 \, 3a1

13 [2304 13 s 350
Ta VAT [1a TSyt

15 2 15 u 129

16 LW\ 16 4,

17 0« 040 17 & 42!

18 2 90\ 18 .50

19 5. ng 19 4,119

20 AN 20 3,007

(c) @

Figure 3 The DLTI assessment from (a) MN, (b) NN, (c)
RK, and (d) SK

13. 0.8 means
a. 810
b. 8
c. 10
d. /4

14. Habibi uses 4 tomatoes to make half a liter of tomato sauce. How much tomato
sauce can be made from 16 tomatoes?
== One liter
b. One and a half liters of sauce
¢. Two and a halfliters of sauce
d. Three liters of sauce
2 Two liters of sauce

Figure 4 MN answer choice on test items 13 and 14
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There are two test items, namely, 13 and 14 test items.
Test item 13 is related to changing decimal numbers
to fractions while test item 14 is related to fractions in
the form of word problems. Test item 13 in Figure 4 is
written, 0.8 means, and the key to item 13 is 8/10. Test
item 14 is written, Habibi uses four tomatoes to make
half a litre of tomato sauce. How many litres of sauce
can he make from 16 tomatoes? The key to item 14 is
two litres of milk. Table 2 shows the two test items DLTI
assessment results and the answer choices of the four
students.

Items 13 and 14 measure the same content, namely,
numbers, but are different in areas and cognitive domain
topics. There are two fourth-grade students, namely,
RK and NN and two fifth-grade students, namely,
SK and MN. SK of grade V experienced errors in
both test items by saying the two test items were difficult,
while NN grade IV answered both test items correctly
by saying that both test items had a moderate level of
difficulty. The two students were consistent in their
answers with the DLTI, but the abnormality was that
the fifth-grade students considered both test items
difficult while the fourth-grade students considered them
moderate.

Furthermore, RK of grade IV correctly answered
test item 13 with a high DLTI but incorrectly answered
test item 14 with a low DLTI. On the other hand, MN did
not answer test item 13 with a low DLTI but correctly
answered test item 14 with a high DLTI. The difference
was that the two did not assess the same difficult test items.
MN said that test item 14 was difficult in the cognitive
domain of application. In comparison, RK said that test
item 13 was difficult in the cognitive domain of knowing.
The four students need to be considered by the teacher to
discuss further the pattern of students’ ability to work on
the test item. The results showed that the items with high
and low DLTI showed that the class IV, V, and VI students
had the answers to the test items with the DLTI that did
not match. In test theory, the DLTI is related to students’
abilities. If the DLTI is high, the student ability to answer
truly is low, and vice versa (Foster, 2020; Kohli et al.,
2015; Martins et al., 2020). Therefore, the discussion is

Table 2 Assesses the two DLTI from four students

focused on high DLTI and low DLTI by taking certain
test items according to content accommodation and
cognitive domains.

The four students worked on test items 13 and 14
with variations of answers with the DLTI not adaptive.
SK, who is in grade V, has the highest estimation of
DLTI, and the answers to both test items are wrong.
It means that she is working on a complicated matter.
SK considered test items 13 and 14 difficult, both about
the cognitive domain of knowing and applying. SK is
a forgetful type of memory error, forgetting how to do
the fourth-grade test item one year ago. Forgetfulness
can occur due to conceptual errors because the teacher
does not focus on learning retention, identifying errors,
and increasing student scores (Ancheta & Subia, 2020).
SK needs additional practice, so they do not forget.
Teachers avoid blaming students (Hong & Hobbs, 2021),
or when working on test items keeping away from
interference from friends can cause forgetting (Kreitewolf
et al., 2019). So, the teachers need to emphasize or
provide a link to previous material information and
emphasize certain concepts so as not to forget and avoid
students from being disturbed, especially the presence of
their friends during exams.

RK assessed DLTI 13 and 14 in the medium category,
where the DLTI scores were close to the average on
the SDS scale. RK encountered an error in topic areas
fractions and decimals and number sentences with whole
numbers. However, the DLTI’s estimation results are
not reasonable because the test items considered easy
are wrong, while the test items considered difficult
are correct. RK thought the test item was difficult but
answered correctly, while the test item was easy but
answered incorrectly. The risk of memory is high but
unable to apply concepts or rules. RK is the type of
lack of concentration and carelessness. This pattern of
working on test items requires practice to learn from
mistakes (Pan et al., 2020) and avoid interference from
close people (Kreitewolf et al., 2019). Teachers need
to give other test items to take lessons from previous
mistakes.

Name /Grade DLTI/Cognitive Domain Answer
Item 13/ Knowing Item 14/Applying Item 13 Item14
SK/V 5.350 6.542 False False
RK/IV 2.504 1.491 True False
MN/V 0.001 2.500 False True
NN/IV 2.000 3.600 True True
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MN, in class V, actually worked on test 13 but
forgot to choose the answer, so he ended up wrong.
MN considered the test item very easy with a DLTI
assessment of only .001. MN did the 14th test item,
thinking that the test item was moderate, but the answer
was correct. MN’s ability to work on the two test
items was inconsistent, where the DLTI assessment
was in a low category, but he was unable to work on
the test item. MN is similar to RK, but MN is wrong
in doing the knowing test item, which is considered
easy but can correctly answer the applying test item
he feels is difficult. MN is the type of student who is
less careful or careless in doing the test item. It can
happen due to limited ability, language, and confidence
in the content of the test item (Clements, 1982) or
overconfidence (San Pedro et al., 2014). The teacher
needs to provide information to re-check the answer or
provide information that there is still time left. There is
no need to rush.

On the other hand, the DLTI assessment was moderate,
but he could do the problem correctly. However,
after tracing the answer sheets to the test items, MN
did not choose one of the available options. There are
two possibilities: MN did not know how to do test item
13, or he could do it but forgot to choose the answer.
Therefore, the teacher needs to warn or pay attention
to MN not to be careless when doing the test items.
MN’s behavior is categorized as mathematics anxiety,
and it can be due to his nature or new things, for example,
someone else or online exams. MN’s stress about
doing the test items could affect his exam results
(Jiang et al., 2021; Vanbinst et al., 2020). Carelessness
in doing the test items can cause inaccurate ability
documentation.

NN considered the two test items to be in the medium
category, where the answers to both test items were
correct by assuming that test item 14 was more difficult
than test item 13. The DLTI estimation results and
accurate answers to both test items showed that NN had
no problems with both test items. NN does not need to
take part in remedial but can participate in enrichment
activities or help friends with these test items. Teachers
need to provide a different approach between RK and
NN. RK answered inconsistent test items, the low DLTI
but answered wrong test items. Conversely, high DLTI
answered the test item correctly. It can happen when RK
answers by guessing the answer key. Multiple-choice
test items are weak because the examinee can guess the
answer (Koediger & Marsh, 2005; Slepkov et al., 2021).
The teacher needs to provide unique guidance in remedial
test items for these two test items.

On the other hand, NN consistently does the test
items, and everything is correct. Therefore, teachers
need to provide NN while RK is doing remedial learning.
NN can be a learning model for teachers to motivate
other students to learn. Modelling is essential for other
students to get up, namely, consistently answering
and correcting answers. Based on the four data on
the student DLTI assessment results, the teacher can
provide feedback by paying attention to each test item
characteristics. Both test items measure the same content
domain, namely, numbers, but test item 13 measures
students’ abilities in topic areas of fractions and decimals.
On the other hand, test item 14 measures students’
abilities in topic areas of number sentences with whole
numbers. It means that teachers need to deepen the
material in the form of remedial for the three students in
the content domain, namely, the number on topic areas
of fractions and decimals and number sentences with
whole numbers.

Item 13 measures the cognitive domain of knowing,
while test item 14 measures the cognitive domain of
applying. MN had an error in test item 13, where the test
item demanded the cognitive domain of knowledge, but
he got the correct answer to test item 14. RK answered
correctly on test item 13 but experienced an error when
test item 14 required the cognitive domain application
stage. SK experiences an error in a test item demanding
the cognitive domain thinking stage of knowledge and
application. NN answered correctly all the test items
that required the cognitive domain thinking stage of
knowledge and application.

Judging from the characteristics of test item 13,
only MN considered the test item easy, namely, a DLTI
of .001, even though MN did not answer the test item.
Only RK considered the 14th test item easy, namely,
the DLTI of 1.491 but had an error doing it.
So, MN and RK considered that they could work on the
test items by paying attention to the DLTI assessments
in the low category, but in reality, they failed. Although
MN’s approach was wrong, it was different from RK.
MN had an error on the knowledge test item, while RK
had an error on applying. It provides information that
the description shows that the teacher offers further
emphasis assistance in both psychology and material
to the two students. Psychologically, the teacher gave
a normal/relaxed atmosphere, especially to MN that
exams were a common thing in learning so that MN
could avoid being careless and overworked in working
on the remembering type test items. Judging from the
learning material, the teacher must repeat the material.
Several concepts, procedures, or principles have
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been forgotten to understand or apply to work on the
applying test items, especially for RK students, where
it is also necessary to deepen the material. SK rated
DLTI the highest on both test items and answered both
incorrectly. Deepening the wrong material can be an
experience for teachers to correct learning methods and
for students to prepare themselves to work on these types
of test items. Based on this, DLTI can help teachers to
carry out learning assessments in class, especially for
students who have difficulty working on TIMSS items.
Thus, Indonesian students are expected to increase
their ranking in international-level mathematics
competitions.

Conclusion and Recommendation

The description of students’ abilities with DLTI
estimates can indicate the ability of each student in
grades IV, V, and IV. The high category test questions
indicate that the DLTI predictions do not match students’
abilities in working on test items because students
have difficulty doing the questions correctly. But for
easy category test items, the results are consistent.
The involvement of students in predicting DLTI
after completing test items has provided a pattern of
students’ ability to complete test items. The study can be
a source for teachers to provide feedback according
to AfL.
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