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Abstract

This research is aimed at describing (1) the characteristics of items about a diagnostic test of
circle material in mathematics, (2) how significant the percentage of students' types of errors
in answering the questions, and (3) the diagnosis of students' difficulties in answering the
questions based on DINA model. This research is quantitative descriptive research involving
eighth graders of junior high school in East Lombok regency as the population. The sample
was chosen by a proportionate random sampling technique, consisting of 105 students for
preliminary field testing and 416 students for main field testing. The instrument of this study
was a diagnostic test using a four-option multiple-choice format. Data on students' responses
were analyzed using the R program with CDM (Cognitive Diagnostic Model) DINA model,
which requires underlying attributes for each item. The results show that: (1) the diagnostic
test instrument had met the qualitative and quantitative content validity; (2) the percentage of
students' answers retrieved from the conceptual error is 18.47%, 9.99% is interpretation error,
the procedural error is 7.80%, and counting error is 14.57%; (3) based on the results of the
analysis with DINA model, students' error in answering the questions of the circle material in
mathematics are dominantly caused by students' lack of mastery on solving problems
associated to the circumference of a circle, that is, (A28) the ability to calculate the length of a
path, and (A29) the ability to calculate many rounds on wheels.
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Introduction

Mathematics is an obligatory subject
to be taught at school. Mathematics learn-
ing is expected to be able to equip students
with the skill to face every mathematics
problem in daily life. Mathematics learning
in the level of junior high school is con-
ducted based on the curriculum. According
to the Regulation of Minister of National
Education, No. 22 of 20006, the purpose of
mathematics learning in school is to facili-
tate students' understanding on mathemat-
ical concept, explaining the correlation be-
tween concept and the application of con-
cept or algorithm flexibly, accurately, and
efficiently in solving problems, using rea-
soning in pattern and feature, doing some
mathematical manipulation in making a
generalization, composing proof, or ex-
plaining ideas and mathematical statements.

Isgiyanto (2011) states that in the
level of junior high school, mathematics has
a function to develop some skills, such as
counting, measuring, formulating, and using
mathematics formula needed in daily life
through the giving of some learning ma-
terials, such as number, algebra, geometry
and measurement, and also statistics and
chance. Students' mastery of mathematics
can be seen from their accuracy in answer-
ing questions. Students are expected to
solve mathematics problems contained in
the questions.

In measuring the students' learning
outcome and level of understanding regard-
ing the subject studied, especially mathe-
matics, teachers frequently use a test. The
test is in the form of questions which
requires the right answer from several op-
tions, and its implementation is conducted
systematically to have the quantification of
students' skill (Kartowagiran, 2013, p. 10).
The test is composed based on some indi-
cators which aim to observe the material
mastery of students, especially in mathe-
matics. Abadyo and Bastari (2015) state that
the purpose of mathematics test is to access
participants' ability to transfer qualitative
reasoning and problem-solving skill from
one context to another context.
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Information towards students' learn-
ing outcomes can be investigated by the
giving of assignments, exercises, and tests,
which consist of daily examination, middle
semester examination, final semester exami-
nation, and national examination. The gov-
ernment conducts national examination as a
way to equalize the assessment of the ability
of all students in Indonesia. National exam-
ination is a kind of formative assessment,
the assessment of students' learning out-
comes on a broad scale, which aims to ana-
lyze the achievement of national education
based on the national standard (Mardapi,
2012, p. 223).

In practice, students' understanding
of the learning material is still low. The
problem in mathematics learning is that the
competence mastered by students in mathe-
matics learning is still low, and they tend to
consider mathematics as an abstract and
difficult subject to understand. Westwood
(2000, p. 21) states that the difficulties
found in mathematics learning are caused
by their weakness, especially in understand-
ing the symbolic abstract.

One of the topics studied in the
material about the circle is the circumfer-
ence and area of a circle. In fact, the topic is
not difficult when it is presented in a direct
question. Yet, it turns to be complicated
when it is provided in the form of a story
because it requires a deeper understanding.
Besides, errors are also found in the cal-
culation and when entering the formula.
Besides those mistakes, it is possible that
other errors affect students' learning out-
comes.

Based on the observation and intet-
view conducted with students, some stu-
dents still have difficulty in understanding
the basic concept of mathematics, such as
problem-solving procedures, they still carry
out incorrect calculations, and many of
them still obtain scores below the minimum
completeness standards in certain tests such
as the results of the daily test, midterm test,
and national examination. Based on the
results of the national examination, the
score of mathematics is still the lowest
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score obtained by students. The average
score of mathematics at the junior high
school level based on the 2014/2015 na-
tional examination results in East Lombok
Regency is 49.09. The average mathematics
score is lower than the average value of
other subjects such as Indonesian Language
63.47, English 55.33, and Science 54.18.
These results indicate the condition that
students have difficulty in answering mathe-
matics questions.

Mulyadi (2010, p. 9) states that to
mark individuals who have difficulty in
learning, then a benchmark is needed to
determine the symptoms of learning diffi-
culties themselves. Isgiyanto (2011) states
that the information on completeness attri-
butes achieved by students can be obtained
by examining items and student response
items. Westwood (2008, p. 1) explains that
learning difficulties are referring to obsta-
cles that limit access to participation and
results in a learning plan. In line with this
opinion, Suwarto (2013, p. 87) insists that
the difficulties experienced by students
mean a failure in achieving learning goals,
characterized by low learning achievement
(the score obtained is less than 75). Based
on the aforementioned definition, it is clear
that difficulties are all forms of obstacles or
deficiencies experienced by students in mas-
tering subject matter, which makes them
unable to reach the level of mastery needed
as a prerequisite for learning further mate-
rials.

The characteristics of students who
have difficulty in learning mathematics, ac-
cording to Runtukahu and Kandou (2014,
p- 49), include having difficulties in under-
standing the concept of spatial relation-
ships, the concept of direction and time,
visual concepts - spatial, the concept of
arithmetic, the concept of symbols, the
concept of geometry, the concepts of
language and writing, and the concept of
prerequisites. Difficulties in learning mathe-
matics are students' difficulties that can be
expressed from the pattern of mistakes or
errors made by students in solving prob-
lems.
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The students' difficulties in answering
questions can be determined by a diagnostic
method. Suwarto (2013, p. 116) states that
diagnostic in education is a broad concept
that involves the identification of students'
strengths and weaknesses. A diagnostic is
conducted to assist teachers in determining
where teaching and learning processes are
or have not been mastered by students.
Thus, a diagnosis is an attempt to study the
condition of an individual so that it can be
classified into certain groups, namely, the
group of those who have mastered or of
those who have not mastered the given
subject matter. In order to find out the
difficulties, a diagnostic test can be used to
obtain information on students' weaknesses
in solving mathematics questions.

Hughes (19806) states that a diagnostic
test can be used to determine the strength
and weaknesses of students in learning, with
the aim that teachers can determine the
model and learning strategies that need to
be implemented in the future. Mardapi
(2012, p. 89) states that a diagnostic test can
also be used to find out the learning dif-
ficulties faced by students. It is in line with
Kusaeri (2012) who states that diagnostic
test has two main functions, namely, iden-
tifying problems or errors experienced by
students, and planning the follow-up in the
form of efforts to solve the problem or
error that is identified. Thus, a diagnostic
test is a test used to find out the weaknesses
of students in answering the questions and
finding solutions to overcome them.

The diagnostic test used in this study
is multiple choice. Osterlind (1998, p. 163)
states that multiple-choice forms have the
potential to open high-level thinking proc-
esses and can provide diagnostic informa-
tion if the items are carefully constructed.
Therefore, it is necessary to make a distinc-
tion between distractors on multiple-choice
items. Deceivers must be able to provide
information and conclusions about what is
mastered. Thus, the multiple-choice test
form is appropriate, and many previous
researchers have used it to diagnose the
difficulties in mathematics learning.



This study uses the DINA model.
Further, de la Torre (2009) says that the
DINA model assigns each student in a
latent class that shows the attributes of the
students mastering and, thus, provides the
cognitive profile of students according to
the attributes assessed by the test. In order
to use the DINA model, it is necessary to
determine the attributes of the attributes in
the item. According to Tatsuoka (2009), at-
tributes are knowledge and cognitive abili-
ties. The binary attribute pattern expresses
the mastery or non-mastery of the knowl-
edge states, and latent knowledge states
attributes.

Furthermore, these attributes are used
to compile matrix-Q. Chen and de la Torre
(2014) state that the matrix-Q required for
each assessment will provide diagnostic in-
formation. The matrix-QQ plays an impor-
tant role because it provides attribute speci-
fications for items. Based on the description
and characteristics possessed by the DINA
model, this research is used to diagnose the
location of mathematic learning difficulties
in the material of circle in the students of
Junior High School at East Lombok Regen-
cy. Thus, the purpose of this study is to
obtain information on (1) the validity and
reliability of the mathematical diagnostic
test questions regarding the material of
circle, (2) the characteristics of mathemat-
ical diagnostic test items regarding the
material of circle, (3) the difficulties experi-
enced by students in answering mathemat-
ical problems tested, and (4) the description
of the diagnosis of the students' difficulty in
answering questions based on the DINA
model.

Research Method

This research was a quantitative-de-
scriptive study because it describes the
learning difficulties in mathematics, in order
to obtain strong and complementary con-
clusions about the difficulties in learning
mathematics. This research was conducted
at some junior high schools in the Regency
of East Lombok. Data collection was con-
ducted in May and July 2017. The sampling
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technique used in this study was propor-
tionate stratified random sampling. Various
considerations were used as the basis for
choosing the schools, including school dis-
tribution, variations in the level of students'
ability, and the schools' readiness. Based on
these considerations, six schools were then
chosen. The number of samples used in this
study was 416 students of class VIIL.

The research insttument was in the
form of a multiple-choice test with four
answer choices, consisting of 30 items in
circle material. The instrument trial was
conducted at a junior high school with a
sample consisting of 105 eighth graders. A
trial was conducted to determine the chat-
acteristics of the items on the test.

The analysis used in this study was
the DINA model. Analysis of the DINA
model requires a decrease in the attributes
of each item. Attributes for each item con-
sist of content attributes and process skill
attributes. Thus, an example of a 3x3 ordo-
Q matrix is presented as follows.

Al A2 A3
Litr o o
Q=L | 0 0 1
Llo 1 1

In the matrix-QQ modeled (Tatsuoka,
2009), attribute 1 must be mastered by stu-
dents in order to complete item 1, attribute
3 is needed to be able to complete item 2,
and attribute 2 and attribute 3 are needed to
be able to complete item 3. Thus, item 1 is
used to measure attribute 1, item 2 is used
to measure attribute 3, and item 3 is used to
measure attributes 2 and 3, so all attributes
must be mastered by students. These attri-
butes are process attributes.

The results of the students' answers
were further analyzed using three computer
software, namely SPSS, MG Bilog, and the
R program. The SPSS program was used
for the analysis of construct factors, MG
Bilog was used to observe the character-
istics of the test items used, and DINA
model using the R program with CDM
packages was used to analyze the diagnosis
of learning difficulties in mathematics.
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Findings and Discussion

The Analysis of Question Items Charac-
teristics

Validity and Reliability

The content validity is related to the
rational analysis of the domain to be meas-
ured in order to find out the instructional
representation with the ability to be meas-
ured (Retnawati, 2016, p. 158). The diag-
nostic test instrument fulfills the content
validity qualitatively with the expert judg-
ment, and quantitatively obtains the Aiken
index of 0.78 in the category of medium
(Retnawati, 2016, p. 19). Reliability was ana-
lyzed using SPSS. The results of the analysis
show that, based on the test results, the re-
liability coefficient obtained with the Cron-
bach Alpha formula of 0.809 means that the
test instrument used is reliable to measure
students' mathematical abilities on the ma-
terial being tested.

Itemr Response Theory

The empirical analysis of items in this
study used the item response theory (IRT)
approach with the help of Bilog-MG soft-
ware. Before analyzing the items, first, the
model compatibility test was conducted.
The aim was to see a model that matched
the characteristics of students’ answers. In
order to see a suitable model, the decision
criteria probability value must be > 0.05.
Based on the Grain Response Theory ap-
proach, a suitable model for 30 items is the
2-PL model. Of the 30 items, 27 are good
because they meet the criteria of the 2-PL
model. From the results of the analysis, it
shows that the difference in power (a) of
the whole test items ranges from 0 to +1,
included in the good category. The level of
difficulty (b) shows that there are three
items, namely 3, 14, and 30, that do not
meet the requirements. All three items have
a difficulty level which is not good, namely
item 3 is classified as an easy item (b <-2)
with a value of -2.003, and items 14 and 30
are classified as difficult items (b; + 2) with
values of 2.084 and 2.107, respectively.
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Based on the information function curve,
the circle material diagnostic test is most
suitable for students with a range of abilities
between -1.4 to +2.8.

Percentage of Students’ Error

The percentage of students' error was
observed based on their responses/answers.
Errors found in students' answers occur be-
cause of the difficulties experienced by stu-
dents when answering items. Triana (2016),
in her research, states that errors in answet-
ing questions are an indication of diffi-
culties in solving the problem being tested.
Students' difficulty in answering items oc-
curs because they do not master all abilities
needed. In this study, there are four types
of errors made by students, namely concept
error, language interpretation error, proce-
dural error, and numeracy error.

Based on students' answers, it is
found that the average students' error based
on their answers, is 18.47% of concept er-
rors, 9.99% of interpretation errors, 7.80%
of procedure errors, and 14.57% of calcu-
lation errors. Based on the aforementioned
percentage of errors, the most dominant
error is concept errors, which still occur in
students when answering questions about
the circle material. Those results are sup-
ported by research conducted by Isgiyanto
(2011), which states that many junior high
school students experience misconceptions
in answering items about geometry material.

The student errors are related to the
slip and guessing parameters produced by
the DINA model. Then, the percentage of
wrong answers from students can occur
because of slips and guessing. Kusaeri,
Suryanto, and Kumaidi (2012) in their study
state that an item is said to be easy if it has a
high guessing parameter and a low slip, an
item is difficult if it has a low guessing
parameter and a high slip, and an item is
medium if it has a low guessing and slip
parameter. The highest slip obtained on
item number 20 is 0.996, which means stu-
dents slip when choosing answers on item
number 20. Items with a slip value equal to
zero are item number 4. Items on which



slip does not occur can be interpreted that
there are no students who are slipped in
answering the item.

In the DINA model, a correct answer
from a student cannot be interpreted as a
sign that the student is not experiencing
difficulties. To see whether the correct an-
swer given by students is because they
master the intended attributes or not, the
guessing parameters can become the key.
The highest guessing value on item 8 is
0.366. The higher the value of the slip para-
meter will reduce the power of different
items, the smaller difference in power of
items will result in the item not being able
to differentiate optimally between the stu-
dents who are capable and those who are
incapable to master the intended attributes.
It also applies to parameter guessing. The
higher the guessing of an item about the
power index, the more different the item
will decrease. Thus, the smaller the slip and
guessing parameters of the items, the
greater the different grain power index and
the greater the different grain power index,
the better the item distinguishes the ability
between students who are capable and
students who are incapable of answering
the questions.

The Diagnosis of Students’ Difficulty

The analysis is used to see the loca-
tion of students' difficulties in answering
questions about the circle material by using
the DINA model analysis based on the
errors on students' answer. It is in ac-
cordance with the opinion of Ozaki (2015)
in his research that the DINA model is used
to obtain information about students' abil-
ities. The first step is to reduce the ability
attribute on each item to identify the attri-
butes that underlie the item by designing or
constructing questions from the start for
diagnostic purposes in accordance with one
of the approaches in the research of Ravand
and Robitzsch (2015). The resulting attri-
butes are 43 attributes which consist of nine
content attributes and 36 attributes of
process skills. The content attributes and
process skill attributes are then used to
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compile the matrix-Q column. Matrix-Q
formed by items and some attributes on the
test is eight matrixes. Items 1 and 2 form
matrix-Q1 with two attributes. Items 4 to 8
form matrix-Q2 with four attributes. Items
10 to 13 form matrix-Q3 with four attri-
butes. Items 15 to 17 form matrix-Q4 with
three attributes. Items 18 to 21 form the
matrix-Q5 with three attributes. Items 22 to
24 form matrix-Q6 with three attributes.
Items 25 to 26 form matrix-Q7 with two
attributes and Items 27 to 29 form matrix-
Q8 with three attributes.

The analysis in this study is consistent
with a research conducted by Retnawati
(2017), which looks at the location of diffi-
culties based on mastery of attributes in the
matrix-Q. Mistakes made by students can
be seen from the mastery of attributes. It
can be seen based on the results of the
analysis of students' answers using the
matrix-Q. Besides, the results of this ana-
lysis support the research conducted by
Wulansari (2014) in her research looking at
students' mistakes in solving UN questions
based on the matrix-Q, and the research
analysis conducted by Triana (2016) who
analyzed the location of students' diffi-
culties with the dominant percentage of
latent classes not controlled by students.
Therefore, this study views the location of
student difficulties based on the difficulty of
each attribute and the dominant percentage
of latent classes results from the matrix-Q
analysis with the DINA model.

Based on the results of the analysis
using the DINA model with the help of the
R program, the results obtained by the
difficulties of students in answering the
circle material questions are as follows. Item
number 1 through number 2 has the com-
piler attributes of matrix-Q1. The ordo of
matrix- Q1 is 2 x 2, which means that there
are three attributes in the matrix-Q1.
Because there are two attributes, then there
are likely four latent classes. The most
dominant percentage is based on the
likelihood of latent class. Hence, the items
and attributes that make up the matrix-Q1
are clearly presented in Table 1.
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Table 1. Attribute and Item Which Compose

Matrix-Q;
Ttem Attributes
A9 All
1 1

1

Based on Table 1, the attributes in the
matrix-Q1 are (A9) the ability to define the
elements and parts of a circle and (A11) the
ability to determine the parts of a circle.
The most dominant attribute not mastered
by students is attribute A9, with a percent-
age of 54.2%, which means that attribute
A9 becomes the hardest attribute controlled
by students. Therefore, it indicates that stu-
dents still have difficulty mastering the abil-
ity to determine the circle.

The dominant percentage based on
latent classes in items 1 to 2 presents that
students in the latent class 0 0O illustrate that
they have not mastered all abilities, while
the other latent classes have varying attri-
bute completeness, incomplete incomplete-
ness that can be caused by slip factors. It
can be seen from the large percentage of
the slip in item 1 of 15.1%. It indicates that
students still have difficulty mastering the
ability to determine the elements and parts
of a circle.

Items 4 through 8 have the matrix-
Q2 compiler attributes. The order of the
matrix-Q2 is 5 x 4, meaning that there are
four attributes in the matrix-Q2. Because
there are four attributes, there are probably
16 latent classes. The items and attributes

that make up the matrix-Q2 are presented
in Table 2.

Table 2. Attribute and Item Which Compose

Matrix—QZ
Ttem Attribute
Al3 Al4 Al5 Al6
4 1 0 0 0
5 0 1 0 0
6 0 0 1 1
7 0 0 0 1
8 0 0 1 1

Based on Table 2, the four attributes
that make up the matrix-Q2 are (A13) the
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ability to calculate the circumference of a
circle, (A14) the ability to calculate the area
of a circle, (A15) the ability to determine
the length of a circle's radius, and (A16) the
ability to determine the length of a circle's
diameter. In each latent class profile, the
most dominant attribute not mastered by
students is the Al4 attribute, with a per-
centage of 34.8%, which means that the
A14 attribute becomes the hardest attribute
controlled by students.

Based on the latent class, the domi-
nant percentage in items 4 to 8, it is found
that students in the latent class 1 0 1 1 and O
0 0 1, illustrate that students have not
mastered the ability attributes, while the
other latent classes have varying attribute
completeness, incomplete incompleteness
which varies bias caused by slip factors. It
can be seen from the magnitude of the
percentage of the slip in point 7 of 66%.
Based on the location of the difficulties of
each latent class in items 4 and 8, it
indicates that students still have difficulty
mastering the ability to calculate the area of
a circle.

Items 10 through 13 have the matrix-
Q3 compilation attributes. The order of
matrix-Q3 is 4 x 4, meaning that there are
four attributes in matrix-Q3. Because there
are four attributes, there are probably six
latent classes. The most dominant percent-
age is based on the possibility of latent
class. The items and attributes that make up
the matrix-Q3 are presented in Table 3.

Table 3. Attribute and Item Which Compose

Matrix-Qs
Ttem Attribute
Al18 A24 A25 A26
10 1 0 0 0
11 0 0 1 0
12 0 1 1 0
13 0 0 0 1

Based on Table 3, the four attributes
of the matrix-Q3 compiler are (A18) ability
to calculate half-circle outer, (A24) ability to
calculate the area of a triangle, (A25) ability
to calculate the shaded area, and (A206) abil-
ity to calculate the perimeter of the shaded



area. The most dominant attribute not mas-
tered by students is attribute A26, with a
percentage of 31.5%, which means that
attribute A26 becomes the hardest attribute
not mastered by students.

The dominant percentage based on
latent classes in items 10 to 13, obtained
that students in the latent class 0 000,01 0
0Oand 1 1 1 0, illustrate that students have
not mastered the ability attributes, while the
other latent classes have varying complete-
ness attributes, slip factors can cause in-
complete incompatibilities that vary. It can
be seen from the large percentage of slips in
point 13 of 43.8%. Based on the location of
the difficulties of each latent class in items
10 and 13, it indicates that students still
have difficulty mastering the ability to cal-
culate the length of the cross and the ability
to calculate the circumference of a half-
circle.

Ttems number 15 to number 17 have
the compositions of matrix-Q4. The order
of matrix-Q4 is 3 x 3, meaning that there
are three attributes in matrix-Q4. Because
there are three attributes, there are probably
eight latent classes. The items and attributes
that make matrix-Q4 are presented in Table

4.

Table 4. Attribute and Item Which Compose

Matrix-Qq4
Ttem Attribute

A28 A29 A30
15 1 0 0
16 0 1 0
17 0 0 1

Based on Table 4, the three attributes
forming matrix-Q4 are (A28) ability to cal-
culate the length of a track, (A29) ability to
count multiple turns on a wheel, and (A30)
ability to count many trees planted. The
most dominant attributes not controlled by
students are attribute A28 with a percentage
of 25.5% and A29 with a percentage of
27.7%, which means that the attributes A28
and A29 become the hardest attributes
controlled by students.

According to the dominant percent-
age based on latent classes in items 15 to
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17, it indicates that students are in the latent
class 0 0 0 and 1 O 1, which illustrate that
students have not mastered the ability attri-
butes, while the other latent classes have
varying attribute completeness, incomplete
incompleteness that varies can be possibly
caused by slip factor. It can be seen from
the large percentage of the slip in item 15 of
61.2%. Based on the location of the diffi-
culties of each latent class in items 15 and
17, it indicates that students still have diffi-
culty mastering the ability to calculate the
length of the cross and the ability to count
how many trees are planted.

Items number 18 through number 21
have the compositions of the matrix-Q5.
The order of matrix-Q5 is 3 x 4, meaning
that there are three attributes in matrix-Q5.
Because there are three attributes, there are
probably eight latent classes. The items and
attributes that make matrix-Q5 are shown
in Table 5.

Table 5. Attribute and Item Which Compose

Matrix-Qs
Ttem Attribute
A32 A37 A38
18 1 1 0
19 0 1 0
20 0 0 1
21 0 0 1

Based on Table 5, the three attributes
forming a matrix-Q5 are (A32) ability to
determine the angle's size on a circle, (A37)
ability to determine the length of an arc,
and (A38) ability to calculate the area of a
juring. The most dominant attributes not
controlled by students are attribute A37
with a percentage of 36.4% and A38 with a
percentage of 37.3%, which means that the
attributes of A38 and A37 are the hardest
attributes mastered by students.

The dominant percentage based on
latent classes in items 10 to 13, obtained
that students in the latent class 0 0 0 and 0 1
0, illustrate that students have not mastered
the ability attributes, while the other latent
classes have varying attribute completeness,
incomplete incompleteness that varies bias
caused by slip factor. It can be seen from
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the magnitude of the percentage of slip-on
item 20 of 99.6%. Based on the location of
the difficulties of each latent class on items
18 and 21, it indicates that students still
have difficulty mastering the ability to deter-
mine the angle at the circumference and the
ability to calculate the juring area.

Ttems number 22 to number 24 have
the compositions of matrix-Q6. The order
of matrix-Q6 is 3 x 3, meaning that there
are three attributes in matrix-Q6. Because
there are three attributes, then there are
probably eight latent classes. The items and
attributes that make matrix-QG6 are present-
ed in Table 6.

Table 6. Attribute and Item Which Compose

Matrix-Qs
Item Attribute
A34 A35 A36
22 1 0 0
23 0 1 0
24 0 0 1

Based on Table 6, the three attributes
forming matrix-Q6 are (A34) the ability to
determine the angle size in a siki-angular
triangle, (A35) the ability to determine the
angle's circumference, and (A36) the ability
to determine the magnitude of the center of
a circle. The most dominant attribute not
controlled by students is attribute A35, with
a percentage of 27.9%, which means that
attribute A35 becomes the hardest attribute
mastered by students.

Based on the latent class the domi-
nant percentage in items 22 to 24, it is
found that students in the latent class 0 0 0
and 1 0 0, illustrate that students have not
mastered the ability attributes, while the
other latent classes have varying attribute
completeness, incomplete incompleteness
that varies bias caused by slip factor. It can
be seen from the large percentage of the
slip in point 23 of 34.4%. Based on the
location of the difficulties of each latent
class in items 22 and 24, it indicates that
students still have difficulty mastering the
ability to determine the angle around the
circle and the ability to determine the mag-
nitude of the center angle circle.
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Items 25 and 26 have matrix-Q7
compiler attributes. The order of matrix-Q7
is 2 x 2, meaning that there are two attri-
butes in matrix-Q7. Because there are two
attributes, then there are probably four
latent classes, namely 0 0,0 1,1 0, and 1 1.
The percentage is based on the likelihood
of the latent class. The items and attributes
that make matrix-Q7 are presented in Table
7.

Table 7. Attribute and Item Which Compose

Matrix-Q
I Attribute
tem A39 A4
25 1
26 0 1

Based on Table 7, the attributes on
the Q7 matrix are (A40) the ability to deter-
mine the length of the center of the circle
and also (A41) the ability to determine the
length of the tangent of the circle. The most
dominant attribute not mastered by stu-
dents is the A41 attribute, with a percentage
of 30.8%, meaning that the A41 attribute
becomes the hardest attribute controlled by
students. The dominant percentage based
on latent classes in items 25 and 26, it is
found that students in the latent class 0 0
and 0 1 illustrate that students have not
mastered the ability attributes, while the
other latent classes have varying attribute
completeness, incomplete incompleteness
that is biased due to factors slip. It can be
seen from the large percentage of the slip in
point 26 of 52.8%. Based on the location of
the difficulties of each latent class in items
25 and 206, it indicates that students still
have difficulty mastering the ability to deter-
mine the length of the center point of the
circle and the length of the tangent circle.

Items number 27 through number 29
have the compositions of matrix-Q8. The
order of matrix-Q8 is 3 x 3, meaning that
there are three attributes in matrix-QS8.
Because there are three attributes, then
there are probably eight latent classes. The
items and attributes that make matrix-Q8
are presented in Table 8.



Table 8. Attribute and Item Which Compose

Matrix-Qs
Ttem Attribute
A43 Ad4 A45
27 1 0 0
28 0 1 0
29 0 0 1

Based on Table 8, the three attributes
which form matrix-Q8 are (A43) the ability
to determine the length of tangents along
two circles, (A44) the ability to determine
the length of tangents in two circles, and
(A406) the ability to count the fingers of a
small circle on the tangents of a circle. In
each latent class profile, the most dominant
attribute not controlled by students is the
A43 attribute with a percentage of 32.6%,
which means that the A43 attribute be-
comes the hardest attribute controlled by
students.

Based on the latent class the domi-
nant percentage in items 27 to 28, it is
found that students in the latent class 0 0 0,
011and 001 illustrate that students have
not mastered the ability attributes, while the
other latent classes have varying attribute
completeness, incomplete incompleteness
which varies bias caused by slip factors. It
can be seen from the magnitude of the per-
centage of the slip in point 27 of 8.8%.
Based on the location of the difficulties of
each latent class in items 27 to 28, it indi-
cates that students still have difficulty mas-
tering the ability to determine the tangent
length of the outer circle of two circles.

From the analysis of the results of
students' answers to the circle material, the
dominant errors are caused by students'
concept error. It is in accordance with the
results of research conducted by Isgiyanto
(2011) on junior high school students that
the highest types of errors in numbers,
algebra, and geometry and measurements
are misconceptions, and research conducted
by Wulansari (2014) that the main cause of
concept errors in numbers is the incorrect
application of the counting operations cor-
rectly, and the main cause of concept errors
in geometry and measurements is not ap-
plying the formulas. Thus, to find out stu-
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dents' difficulties in answering DINA mod-
el mathematical problems, as stated by
Ozaki (2015), the deterministic-input, noisy,
and DINA model can assess whether an
individual has mastered every skill needed
to answer a matter. This information is use-
ful for students to know their weaknesses
and so that teachers can teach them ef-
fectively.

Conclusion

Based on the results of the analysis
using the DINA model in this study, the
following conclusions are obtained. Based
on the item response theory approach, a
suitable model for 30 items is the 2-PL
model. Of the 30 items, 27 items are good
and meet the criteria of the 2-PL model.
The most suitable diagnostic test is used on
students with a range of abilities between -
1.4 to +2.8.

Based on students' answers obtained,
the causes of errors from each type are as
follows. The percentage of concept error is
18.47%, the interpretation error is 9.99%,
procedure error is 7.80%, and calculation
error is 14.57%. Based on the percentage of
errors, the most dominant cause is concept
error of 18.47%, which means that there are
18.47% of students from a total sample of
416 students who still have misconceptions
in answering questions about the circle
material.
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