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Abstract 
This study aims to reveal: (1) the characteristics of diagnostic test items used in mathematics 
subject of the first grade of senior high school (SHS); (2) the degree of errors from several 
types of students’ errors in answering mathematics test; and (3) the dominant factor causing 
the students to make mistakes in answering mathematics test. This study used a quantitative 
approach involving the first graders of eight SHSs in Mataram as the population. The sample 
was collected by a proportionate random sampling technique, consisting of 350 students for 
preliminary field testing and 450 students for main field testing. The research instrument was a 
mathematics diagnostic test, questionnaire, and interview guidelines. The results show that: (1) 
the diagnostic test instrument meets the qualitative and quantitative content validity, proves 
empirically fit with Partial Credit Model (PCM), has reliability index of 0.92 (high category), 
and all items in the diagnostic test instrument are categorized in moderate difficulty; (2) 
misrepresentation becomes dominant errors if compared with misconceptions, the counting 
errors, and procedural errors. The errors dominant in the topic domain are Inequalities Linear 
System Two Variables if compared with Rational and Irrational Inequality One Variable, 
Equations and Inequalities of Absolute Value, and Linear Equations System Three Variables; 
and (3) most of the students do not understand how to solve the problem of inequality, 
determining factor quadratic equations, determining the members of the set completion, 
problems concerning graphs, and problems that require the capability of language 
interpretation into the mathematics model. 
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Introduction 

The measurement and assessment in 
education are essential, especially towards 
students. Measurement is an activity which 
is conducted to describe the characteristics 
of the object being measured, and it is 
stated in numbers. The Regulation of the 
Minister of Education and Culture of 
Republic of Indonesia No. 23 of 2016 
regarding the educational assessment stan-
dard, which is used as the foundation in the 
assessment of students in elementary and 
middle school, explains that the purpose of 
learning outcome assessment is to evaluate 
the process of learning interest, and the 
remedial of students' learning outcome 
continuously. 

The result of the assessment which 
has been conducted can become the deter-
minant of the learning outcome, which is 
based on a proof of measurement result 
(Mardapi, 2005, p. 75). The assessment of 
students' learning outcomes is in the form 
of the test consisting of daily examination, 
middle semester examination, final semester 
examination, and national final examination. 
The government conducts national exam-
ination as a medium to equalize the assess-
ment of students' abilities in all areas of 
Indonesia. 

National examination is one kind of 
formative assessment. The result of stu-
dents’ learning outcome, on a large scale, 
aims to investigate the achievement of na-
tional education based on the national edu-
cation standard (Mardapi, 2012, p. 223). All 
assessments which are conducted aim to 
improve the quality of teachers in teaching 
and the quality of students in the cognitive, 
affective, as well as psychomotor aspects. In 
consequence, the implementation of na-
tional examination is expected to be a con-
sideration and indicator in achieving the 
goals. 

Based on the data of the results of 
national examination in some state senior 
high schools in Mataram City, the scores of 
mathematics tests for the last five years are 
still below the standard. It is presented in 
Figure 1. 

 

Figure 1. Scores of Mathematics National 
Examination of State Senior High Schools 
in Mataram City for the Last Five Years (N 

< 5.5) 

Figure 1 shows that many students 
obtain the scores far below the national 
standard, which is 5.5. Based on the analysis 
of the questions by Isgiyanto (2011), some 
dominant errors found in studens’ answer 
to the questions, which are categorized into 
conceptual errors, representation errors, 
procedural errors, and counting errors. 

In realizing the expectation of the 
national examination, some reformations in 
the learning process are urgently needed. 
From the cognitive aspect, students’ error 
in answering the questions were caused by 
their weakness in some aspects. Therefore, 
the reformation is expected to improve the 
result of the mathematics final examination 
and also can solve the students' weaknesses, 
especially in certain aspects.  

One way to make the learning proc-
ess more effective is by acknowledging the 
errors done by students in answering the 
questions. Acknowledging the errors done 
by students is one way to analyze the weak-
nesses in some aspects. Therefore, in the 
reformation of the learning, teachers should 
become more direct in emphasizing the 
students' weaknesses. 

The students’ errors in answering the 
questions can be defined as the response of 
students towards the question item, which 
is inappropriate with the expected response 
(Leighton & Gierl, 2007, p. 332). The error 
which possibly occurs can be identified 
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using the diagnostic method, especially in 
analyzing students’ strength and weakness 
in answering questions (Samejima, 1995, p. 
402). Diagnosis can be defined as a charac-
teristic or phenomenon in identifying the 
cause and the decision made through the 
description or analysis (Embretson, 2007, p. 
218). Through a diagnostic method, the in-
formation regarding the errors often done 
by students, the strength and weakness are 
obtained, and the factors which cause the 
errors can be acknowledged. 

The diagnostic method can be imple-
mented using a polytomous scoring. Poly-
omous scoring is selected in the diagnosis 
because it is an item response model that 
has more than two categories of possibility 
(Wells, Hambleton, & Purwono, 2008). The 
difference of polytomous scoring is in the 
item response where the dichotomous item 
response has two categories of score, name-
ly the right answer (score 1) and the wrong 
answer (score 0) (Bond & Fox, 2007, p. 
320). It becomes the essential reason why 
polytomous scoring is used in the diag-
nostic method. 

The more popular model in the initial 
development of the item response theory is 
the Partial Credit Model (PCM), the exten-
sion of the Rasch model (Retnawati, 2016b, 
p. 149). In addition, research conducted by 
Wasis (2011) states that the "partial credit 
scoring" in physics can produce the esti-
mation of the ability, which is more accu-
rate than the other kinds of scoring, which 
based on the complexity of every option. It 
is supported by the research conducted by 
Isgiyanto (2011) regarding the polytomous 
scoring with the partial credit model in 
mathematics learning. The item response 
theory (IRT) model of PCM polytomous 
assumes that every question item has the 
same discrimination index (Embretson & 
Reise, 2000, p. 125). The use of a diagnostic 
method based on the polytomous scoring 
with PCM is expected to give a deeper 
contribution to diagnosing students' errors. 

The consideration of the use of PCM 
as the extension of the Rasch model, which 
is a 1-PL model, is because it can utilize the 

smaller sample than the calibration of the 
polytomous data using 2-PL or 3-PL model. 
The characteristic of response in every item 
follows the PCM, especially in the difficulty 
level at one stage of the above category, 
which is not same from each other, so the 
amount of delta for a stage of the below 
category and the delta for the stage of the 
above category is not same to each other 
(Keeves & Masters, 1999, p. 95). PCM does 
not require the finishing stage of the test 
item, which should be ordered or not, and 
does not need to have the same difficulty 
level (De Ayala, 1993, p. 175). The test 
which employs PCM can give information 
about the difficulty level of students, which 
can be obtained through the errors they 
done at every different difficulty level. 

Based on the aforementioned de-
scription, research to diagnose the students' 
error in answering mathematics questions is 
an essential thing, because this research can 
provide diagnostic information which is 
needed by teachers in conducting some 
improvements to obtain the better result for 
students, especially in mathematics learning. 
The diagnosis result can also provide in-
formation for students to analyze their 
mathematics skills and motivate them to 
improve their weak aspects. 

Research Method 

This study was descriptive-quantita-
tive research based on the polytomous 
scoring with the Partial Credit Model 
(PCM) in analyzing the result of the diag-
nostic test. This research was conducted at 
eight state senior high schools in Mataram 
City at the end of the academic year of 
2016/2017. The data sampling was con-
ducted in May until June 2017. 

The population of this research was 
3,598 first graders of those eight senior high 
schools. The sample was taken through 
proportionate random sampling. The trial 
sample comprises of 350 students, and the 
measurement sample comprises of 450 re-
spondents based on the formula of Krejcie 
and Morgan (Wagiran, 2013, p. 174). 
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The results of the diagnostic test were 
analyzed considering the scoring rubric 
using polytomous scoring with PCM. Then, 
it was described to draw a conclusion re-
garding the characteristic of the mathematic 
diagnostic test item in the first semester of 
the first-year students, the percentage of 
students’ error level in various error types 
determined, and the materials causing er-
rors. The results of questionnaire and inter-
view were described to draw conclusions 
related to the factors causing students’ er-
rors in answering mathematics questions. 

The data collection technique used is 
documentation to obtain data on students’ 
national examination results in mathematics 
at Mataram City. It is also used to obtain 
the data of competence and material used in 
the design of the test. The second technique 
used is a diagnostic test to diagnose stu-
dents’ errors in answering the questions.  

The first step in composing the diag-
nostic test is determining the aim of the 
test, that is, to diagnose students’ errors in 
answering math questions in the first year 
of senior high school. The materials tested 
are the equation and inequality from the ab-
solute value of the linear form of one vari-
able, rational inequality and irrational one 
variable, the system of linear equations of 
three variables, and also the system of in-
equality of two variables (linear-squared and 
squared-squared). The materials had been 
adjusted to the K-13 curriculum used in 
some state high schools in Mataram. 

The next stage is composing the test’s 
outlines, containing the main material, core 
competence, basic competence, sub mate-
rial, indicator, types of error, cognitive as-
pect, and question items. The indicator se-
lected was the one suitable to the domain 
and ability aspect decided. The diagnostic 
test item is in the form of multiple choice 
with every question item having five alter-
native options with a score of 1-5. Scoring 
was adjusted to the error level. The distrac-
tors were composed in the alternative op-
tions through observation in some senior 
high schools at Mataram. The time given to 
finish the diagnostic test is 90 minutes. 

Based on the outlines, there are 30 
indicators in which every indicator is re-
presented by one question. Those questions 
comprise of 10 question items from the do-
main of equation and inequality of absolute 
values in the linear form of one variable, 
eight items from the domain of rational 
inequality and irrational variable, four items 
from the domain of the linear equation 
system of three variables, and eight items 
from the domain of two-variable inequality 
system (linear-square and square-square). 

The composing of the test questions 
was conducted through expert judgment by 
three experts consisting of one lecturer of 
mathematics education, one lecturer of edu-
cational research and evaluation, and one 
mathematics teacher of a senior high school 
in Yogyakarta. The expert judgment was 
conducted quantitatively and qualitatively. 
Quantitatively, every test item was scored 
and analyzed using the Aiken formula. The 
score of every test item in the validation 
sheet is between 1 until 4. The expert judg-
ment was also conducted qualitatively in the 
form of a conclusion of the item with the 
criteria based on some aspects, such as ma-
terial, construction, and the language used. 
The third data collection technique used in 
this research is a questionnaire and inter-
view to obtain information regarding the 
factors that cause errors of students in 
answering the questions, seen from the 
aspect of competence needed by students in 
answering the questions. 

Findings and Discussion 

The Characteristic of Question Item 

Validity and Reliability 

The content validity is related to the 
rational analysis of the domain to be meas-
ured to find out instructional representation 
with the ability to be measured (Retnawati, 
2016a, p. 158). The first-year semester one 
mathematical diagnostic test instrument ful-
filled the content validity qualitatively with 
expert judgment and quantitatively obtained 
the Aiken index of 0.848 in the high catego- 
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Figure 2. The Information Function and SEM 

ry (Retnawati, 2016b, p. 19). The estimated 
function of the test information and the cal-
culation of the standard error of measure-
ment is shown in Figure 2. 

Based on Figure 2, the information 
and SEM function intersect on a scale of -
1.6 and +1.6. It means that the diagnostic 
test that has been prepared is suitable for 
test-takers in the ability range of -1.6 to 
+1.6. The estimated reliability results of 
0.92 are classified as a high category. 

Item Response Theory 

The analysis in this study uses the 
IRT approach. Before an analysis using the 
IRT approach, there are several assump-
tions that must be met, namely unidimen-
sional and local independence (Hambleton, 
Swaminathan, & Rogers, 1991, pp. 9–12; 
Mardapi, 2012, p. 201). The unidimensional 
assumption test is done by exploratory fac-
tor analysis. Before further factor analysis 
(Eigen Value and Scree Plot), the sample 
adequacy test is performed using Barlett's-
Test as presented in Table 1. 

Based on Table 1, the result for the 
KMO MSA diagnostic test instrument >0.5 
is 0.895 with a significance value of the 
Bartlett's Test of Sphericity <0.5, 0.000. It 
shows that the number of the students' re-
sponses have met the requirements for fac-

tor analysis. The requirements for the factor 
analysis are the KMO MSA value >0.5 and 
the significance value of the Bartlett test 
<0.05 (Hair, Anderson, Tatham, & Black, 
2006, p. 115). In addition, there are also 
things that need to be considered, namely 
the MSA value per item in the Anti-Image 
Correlation matrix. Based on the Anti-
Image Correlation matrix, it is known that 
there is no item that has an MSA value 
<0.5, so there is no aborted item, and there 
is no need to re-test (Susetyo, 2015, p. 70). 

 
Table 1. The Result of KMO MSA Test and 

Bartlett's Test of Sphericity 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 

0.895 

Bartlett's Test of 
Sphericity 

Approx. Chi-
Square 

3255.986 

Df 435 
Sig. .000 

 
Unidimensional proof can be per-

formed by looking at the Eigen value or 
scree plot that is formed based on the 
Eigen value. Furr states that a test is said to 
be unidimensional if components 1 and 2 in 
the scree plot have a considerable distance, 
as shown in Figure 3 (Furr & Bacharach, 
2008, p. 74). 
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Figure 3. Scree Plot of Eigen Test Value of Mathematics Diagnostic Test 

 

Figure 4. The Output Quest of Infit MNSQ Value in the Determination of Fit Model 

Based on Figure 3, the scree plot 
shows that factor 1 looks steep because it 
has a great distance with factor 2, while 
factor 2 to factor 3 and the forth starts to 
ramps because it has a very close distance. 
In addition, the scree plot also shows that 
there is only one steepness, namely in factor 
1 to factor 2. It corroborates the results 
which show that the diagnostic instrument 

of mathematics for the first year of high 
school is unidimensional. 

The assumption of local indepen-
dence is automatically proven after being 
proven by the unidimensionality of the test 
participant's response data. It means that 
the test participant's answer to an item has 
no relationship with other items in a test set 
(Retnawati, 2014, pp. 3–7). 
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Model Suitability (Goodness of Fit (GoF)) 

Determination of overall item fits the 
model using the Quest program (Adams & 
Khoo, 1996, p. 90), which is based on the 
magnitude of the average value of INFIT 
Mean of Square (INFIT MNSQ) and stan-
dard deviation or the average value of 
INFIT Mean of INFIT t. The Quest pro-
gram output for fit model analysis is pre-
sented in Figure 4. 

Based on Figure 4, it can be seen that 
for each MNSQ INFIT value, it is in the 
range of values of 0.77 to 1.30. Thus, it in-
dicates that each item on the mathematical 
diagnostic test instrument for the first 
graders of senior high school fits the model. 

The Level of Test Item Difficulty 

Theoretically, the difficulty level in-

dex (𝑏𝑖) lies between -2 and +2. Difficulty 
value approaches -2 identifies that the item 
is easier. Moreover, if the difficulty value 
approaches +2, it shows that the item is a 
more difficult item (Mardapi, 2012, p. 205). 
The results of the analysis of the item's level 
of difficulty are summarized in Table 2. 

Table 2. The Summary of Analysis Result of 
Item Difficulty Level 

Question 
Category 

Item 
Number 

Total Exp. 

Concept 1, 4, 7, 11, 
14, 19, 23, 
26 

8 Medium 

Procedure 2, 5, 8, 12, 
15, 20, 24, 
27 

8 Medium 

Counting 3, 6, 13, 
16, 21, 25, 
28 

7 Medium 

Representation 9, 10, 17, 
18, 22, 29, 
30 

7 Medium 

Total 30 

 
Table 2 shows that the difficulty level 

of each item on the diagnostic test instru-
ment is in the moderate category. A good 
point of difficulty is located at the -2 
interval b≤2 interval (Hambleton et al., 
1991, p. 13). 

Error Level in Every Error Type 

Error Concept 

Students who make a conceptual mis-
take means the students are wrong in an-
swering questions about the concept cate-
gories that are included in scores 1, 2, 3, and 
4. Items included in the concept category 
are items 1, 4, 7, 11, 14, 19, 23, and 26, 
which in answering, they only need an 
understanding of the concept. Conceptual 
understanding is the ability to use new ideas 
depending on how to connect to previous 
ideas and processes. In learning mathe-
matics, students can connect between new 
material and material that was previously 
received (prerequisite) (Hasselbring, Lott, & 
Zydney, 2005). The distribution of the stu-
dents' scores in answering the question of 
concept categories is presented in Figure 5. 

 

 

Figure 5. The Distribution of Score in the 
Conceptual Question 

Based on Figure 5, it can be seen that 
students who made a conceptual error that 
is getting a score of 1, 2, 3, and 4, are 74%. 
Students who were correct in answering 
questions about the concept category or 
those included in the score of 5 are 25%, 
while 1% did not answer the questions. 

Procedural Error 

Students who make mistakes in an-
swering items number 2, 5, 8, 12, 15, 20, 24, 
and 27 mean that they have made a pro-
cedural error, where these items are in-
cluded in the procedure category, which in 
answering them, it requires proper under-
standing of procedures. These students are 
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wrong in answering the question of pro-
cedure categories in scores 1, 2, 3, and 4. 
This procedural error occurs because stu-
dents do not know the procedures required 
to carry out operations accurately, even 
though students are able to identify the 
correct operation or sequence of operations 
(White, 2005, p. 15). The form of questions 
in the procedure category is to choose the 
right procedure or not the right one in 
solving a problem. The distribution of stu-
dents' scores in answering the question of 
procedure categories is presented in Figure 
6. 

 

 

Figure 6. The Distribution of Score in 
Procedural Question 

Figure 6 shows that students who 
made a procedural error that is included in 
scores 1, 2, 3, and 4 are 68%. Students who 
are correct in answering questions about the 
procedure category or who belong to a 
score of 5 are 30%, while 2% do not answer 
the questions. 

Counting Error 

Items included in the counting cate-
gory are items number 3, 6, 13, 16, 21, 25, 
and 28 where the answer choice distractor 
in the calculation problem category is ar-
ranged by placing an error on the calcu-
lation error in the arithmetic operations of 
addition, subtraction, multiplication, and 
division. Indicators of difficulty in numer-
acy skills are difficulty in computing, dif-
ficulty in manipulating operations, and not 
rechecking the results of calculations 
(Retnawati, Pardi, & Prastowo, 1994, pp. 
12–13). Students who make a numeric mis-

take means the students are wrong in an-
swering the numeracy category questions in 
scores 1, 2, 3, and 4. The distribution of 
students' scores in answering numeracy 
category questions is presented in Figure 7. 

 

 

Figure 7. The Distribution of Score in 
Counting Questions 

Based on Figure 7, students who 
make mistakes in counting are those in-
cluded in scores 1, 2, 3, and 4 by 70%. Stu-
dents who were correct in answering ques-
tions on the numeracy category or who 
included in the score of 5 were 28%, while 
2% did not answer the questions. 

Representation Error 

The form of category representation 
questions is about a story or application 
problem. Indicators of weakness in lan-
guage interpretation are difficulty in ex-
pressing everyday language in mathematical 
language, difficulty in interpreting graphs or 
tables into mathematical language, and 
difficulty in expressing mathematical lan-
guage in everyday language (Retnawati et al., 
1994, pp. 12–13). The items included in the 
category of representation are items 9, 10, 
17, 18, 22, 29, and 30, which in answering, 
it requires the ability to represent the prob-
lem language into mathematical language. 
Students who make a misrepresentation 
means that students are wrong in answering 
questions about the categories of represent-
tation, including in scores 1, 2, 3, and 4. The 
distribution of students' scores in answering 
questions about representation is presented 
in Figure 8. 
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Figure 8. The Distribution of Score in 
Representation Questions 

Figure 8 shows that students who 
made a misrepresentation were in scores 1, 
2, 3, and 4 by 75%. Students who were 
correct in answering questions about the 
category of representation or included in 
the score of 5 were 24%, while 1% did not 
answer the questions. The comparison of 
error rates for each type of error can be 
seen in Figure 9. 

 

 

Figure 9. Error Level in Every Error Type 

Based on Figure 9 and exposure to 
the level of errors in each type of error, it 
can be seen that the errors of students in 
answering math problems for the first year 
of high school in the first semester do-
minantly lie in the error of representation 
with the highest percentage of errors of 
75% among the other percentage of errors. 
The order of error rates of the types of 
errors starting from the highest are the 
error of representation, then followed by 
concept errors, counting errors, and the 
smallest percentage is in procedural errors. 

The Error Level in Every Material Tested 

The Equation and Inequality of Absolute Value of 
One Linear Variable Form 

The item questions which are in-
cluded in the Equality and Inequality Do-
mains Absolute Value Form of Linear One 
Variable are items number 1, 2, 3, 4, 5, 6, 7, 
8, 9, and 10. The distribution of students' 
scores in answering the questions about the 
Equation domain and the Inequality of Ab-
solute Value of Linear Forms of One Vari-
able is presented in Figure 10. 

 

 

Figure 10.  The Distribution of Score 
in the Questions of Equation and 
Absolute Inequality Value Domain 

Based on Figure 10, it can be seen 
that students who make mistakes in answer-
ing questions about the Equation and In-
equality Absolute Value Form of Linear 
One Variable, namely in scores 1, 2 3, and 
4, are 66%. Students who are correct in 
answering questions about the domain of 
Equality and Inequality Absolute Value in 
the Form of Linear One Variable or in-
cluded in the score of 5 are 32%. Mean-
while, 2% of them do not answer the ques-
tions. 

The Rational and Irrational Inequality of One 
Variable 

The question items which are in-
cluded in the Rational and Irrational In-
equality domain of One Variable are items 
number 11, 12, 13, 14, 15, 16, 17, and 18. 
The distribution of students' scores in an-
swering questions about the Rational and 
Irrational Inequality Variable One variable 
is presented in Figure 11. 
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Figure 11.  The Distribution of Score 
in the Questions of Rational and 

Irrational Inequality of One Variable 

Figure 11 shows that students who 
made mistakes in answering questions 
about the domain of Rational and Irrational 
Inequality of One Variable, namely in 
scores 1, 2, 3, and 4 are 73%. Students who 
are correct in answering questions about the 
Rational and Irrational Inequality Variable 
Variables or those that score 5 are 25%, 
while 2% do not answer the questions. 

Linear Equation System of Three Variable 

The items included in the Three 
Variable Linear Equation System domain 
are items number 19, 20, 21, and 22. The 
distribution of students' scores in answering 
the problem domain of the Three Variable 
Linear Equation System is presented in 
Figure 12. 

 

 

Figure 12. The Distribution of Score in 
the Questions of Linear Equation System 

of Three Variables 

Based on Figure 12, students who 
make mistakes in answering the problem 
domain of the Three Variable Linear 
Equation System are in scores 1, 2, 3, and 4 

by 65%. Students who are correct in an-
swering questions about the domain of the 
Three Variable Linear Equation System or 
those included in the score of 5 are 34%, 
while 1% does not answer the questions. 
Research conducted by Blanco and Garrote 
(2007, p. 228) shows that students who are 
not able to master the basic concepts in 
arithmetic will result in these students not 
being able to solve linear equations. 

The Inequality System of Two Variables (Linear-
Square andSquare-Square) 

The items included in the Two-
Variable Inequality System domain (Linear-
Squares and Squares-Squares) are items 
number 23, 24, 25, 26, 27, 28, 29, and 30. 
The distribution of students' scores in an-
swering the Inequality System domain ques-
tions Two Variables (Linear-Squared and 
Squares-Squares) is presented in Figure 13. 

 

 

Figure 13. The Distribution of Score in the 
Questions of Inequality System of Two 

Variables 

Figure 13 presents that students who 
made mistakes in answering the problem of 
the Inequality System of Two Variables 
(Linear-Square and Square-Squared), name-
ly, in a score of 1, 2, 3, and 4 are 79%. 
Students who are correct in answering 
domain Inequality Systems Two Variables 
(Linear-Squares and Squares-Squares) or 
those included in the score of 5 are 19%, 
while 2% do not answer the questions. The 
comparison of error rates for each material 
is shown in Figure 14. 

Based on Figure 14 and exposure to 
the error rate on each material, the errors of 
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students in answering math problems for 
the first graders of senior high school in the 
first semester dominantly lie in the material 
of Linear Inequality System Two Variables 
with the highest percentage of errors of 
79% among the highest percentage of 
errors. The order of the error rate of the 
material being tested starting from the 
highest is the error in the Linear Inequality 
Two Variable System domain, then follow-
ed by an error in the Rational and Irrational 
Inequality domain of One Variable, the 
Equation domain and the Inequality of the 
Absolute Form of a Linear Variable, and 
the smallest percentage of errors is in the 
domain of the Three Variable Linear 
Equation System. 

 

 

Figure 14.  Error Level in Every Material 

The Factors Causing Errors when Students 
Answer the Mathematics Questions 

Interview 

Through a structured interview con-
ducted on eight mathematics-subject teach-
ers in each of the state high schools in the 
city of Mataram, some information about 
the factors causing students to make mis-
takes in answering math problems is obtain-
ed. In terms of the material aspect, students 
still have difficulty in understanding the 
linear inequality two-variable system mate-
rial, which contains material about linear-
squared inequality systems and quadratic-
inequality inequality systems. This material 
includes a material with a high degree of 
difficulty because understanding this mate-

rial requires a deep understanding of quad-
ratic equations and inequalities, both in its 
operation, determining factors, and graphs 
about quadratic equations and inequalities. 
It causes the linear inequality two-variable 
system is more difficult to understand. 
Moreover, in solving problems related to 
the system of linear inequality two variables, 
it requires a fairly long solution. 

The results of research conducted by 
Kusaeri (2012) shows that the basic opera-
tions or basic concepts in arithmetic contri-
bute to the mastery of students in inequal-
ity. Understanding the basic concepts of al-
gebra and equality will influence students' 
mastery of concepts on the concept of 
inequality. 

Previewed from the aspects of the 
prerequisite material, students are still weak 
in terms of working on inequality questions. 
There are still many students who do not 
understand the problems related to graph-
ics, do not understand the material concepts 
related to the problems and concepts of 
prerequisite materials needed, and the stu-
dents' weak ability in interpreting the inten-
tions of the problem, especially in the case 
of a story or application. 

From the aspect of implementing 
mathematics learning in the classroom, the 
teacher explained that students were not 
too tense and more active in learning math-
ematics. Many learning methods have been 
conducted, including learning using lecture 
and group discussion methods, sometimes 
giving students worksheets, as much as pos-
sible creating a relaxed learning atmosphere 
by joking occasionally so that students are 
not too tense in learning mathematics, in-
creasing the number of questions and an-
swers to students during learning so that 
learning activities are more active, and 
carrying out a remedial for students who 
did not pass the test. 

Viewed from the aspect of the avail-
ability of materials/tools and media for 
learning mathematics, the teacher explained 
the availability was quite good, such as 
books for each student, and LCD installed 
in each class because they often use power 
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point media and videos in learning mathe-
matics in class. Power point media are often 
used in learning mathematics, whereas me-
dia for teaching aids in learning mathe-
matics depends on the material being taught 
whether or not it needs media. 

The factors explained by the teachers 
who are considered to be able to inhibit the 
mathematics learning in the classroom in-
clude (1) students' lack of focus in learning, 
especially when there are math courses at 
the seventh and eighth sessions, (2) a large 
number of students in one class which 
makes it difficult for teachers to control stu-
dents, (3) school activities that lead to re-
duced effective learning time of mathema-
tics so that often, when approaching to the 
semester exam, many materials have not 
been completed yet, and at the end of the 
learning, the classroom is accelerated to be 
able to finish all the material before the 
semester ends, (4) there are still many stu-
dents who are afraid to ask questions, (5) 
students' interest in learning math tends to 
be very lacking, and (6) the students’ mind-
set that mathematics is difficult. 

The teacher further explained the ef-
forts made to overcome obstacles in learn-
ing mathematics in the classroom, including 
by (1) providing motivation to students to 
be more enthusiastic in learning mathe-
matics, (2) forming learning groups by ap-
pointing one student as a group leader in 
each group responsible to the group mem-
bers in order to understand the learning 
material, (3) giving punishment to students 
who make learning conditions uncomfort-
able, (4) providing additional lessons out-
side of school hours or sometimes asking 
for additional hours from other subject 
teachers whose subject material is almost 
complete, (5) occasionally joking with stu-
dents to create the fun atmosphere of learn-
ing if students begin to look tired and  lose 
the focus, (6) approaching the students out-
side of the class hours so that when learning 
in class they are not afraid to express opin-
ions or ask questions directly to the teacher, 
and (7) changing the mindset about mathe-
matics as a difficult subject. 

In addition, if viewed from the aspect 
of the relationship between teacher and 
students, the teacher explained that the rela-
tionship is considered to be quite good. It is 
because the teacher realizes that fostering a 
good relationship between the teacher and 
students can facilitate learning activities in 
the classroom. One of the advantages is 
that when learning, students are not afraid 
to ask questions directly to the teacher. 

Open-Ended Questionnaire 

The conclusion obtained from the 
open-ended questionnaire is about the fac-
tors that can cause students to make mis-
takes in answering mathematics questions, 
in terms of the ability needed by students to 
answer the questions correctly. In the mate-
rial of Equality and Inequality Absolute Val-
ue Form Linear One Variable, most stu-
dents still do not understand the steps of 
solving absolute inequality values, deter-
mining the members of the settlement set, 
using inequality marks, the steps in drawing 
graphs of absolute value, and interpreting 
the language of the problem into mathe-
matical models. There are still many stu-
dents in the domain of Rational and Ir-
rational Inequality One Variable who do 
not understand the use of inequality signs, 
how to determine the members of the 
settlement set, and how to interpret the 
language of questions into rational/irration-
al inequalities. Viewed from the material of 
the Three-Variable Linear Equation System, 
most students do not understand how to 
use the elimination method and interpret 
the problem language into a mathematical 
model. 

The last material domain is the In-
equality System of Two Variables (Linear-
Square and Square-Squared), where, in this 
material, there are still many students who 
do not understand how to determine the 
quadratic equation factor, determine linear 
and quadratic inequality, and determine the 
intersection of quadratic charts. Mastery of 
the material in the first semester among the 
first graders of high school is very closely 
related to the mastery of the material at the 
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previous level of education. It is in line with 
Warren (2003) that students experience the 
process of thinking transition in junior high 
school that is the transfer of knowledge 
needed to solve arithmetic equations (oper-
ations involving numbers or numbers) to 
the knowledge needed to solve algebraic 
equations (operations involving variables) 
which bring changes in the shape of the 
object of study from numbers to variables, 
equations, and so on. 

Conclusion 

Based on the results of the study, 
several conclusions are drawn. First, con-
cerning the characteristics of diagnostic test 
items, the mathematical diagnostic test 
instrument for the senior high school first 
graders in the first semester fulfills the 
content validity qualitatively and quantita-
tively, and it has been proven empirically fit 
with the Partial Credit Model (PCM) based 
on five categories of polytomous data. The 
instrument reliability estimate is 0.92 in the 
high category. Based on information and 
SEM functions, this diagnostic test instru-
ment is very appropriate to be used for test 
participants in the ability range of -1.6 to 
+1.6. All items contained in the diagnostic 
test instrument used in the study have a 
moderate level of difficulty. 

Second, it is concluded that the mis-
take of representation is the most dominant 
error made by students in answering math 
problems compared to concept errors, cal-
culation errors, and also procedural errors. 
Viewed from the material aspect, it is con-
cluded that the most dominant mistakes 
made by students are in the domain prob-
lems of the Linear Inequalities of Two Vari-
ables (Linear-Square and Square-Squared) 
when compared to the domain aspects of 
the Rational and Irrational Inequality Prob-
lems of One Variable, Inequality Value Ab-
solute, and Three Variable Linear Equation 
System. 

Third, the dominant factor causing 
students' errors in answering the math 
problems is in the aspect of the ability need-
ed by students in answering questions. This 

aspect is elaborated as follows: most stu-
dents still do not understand how to solve 
problems about inequality, determine the 
quadratic equation factor, determine the set 
members solving, solve problems with 
graphics, and solve problems that require 
the ability to interpret the language of prob-
lems into mathematical models. 
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