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Essay test questions in mathematics learning at Vocational High Schools show that
most students have difficulty answering questions about quadratic equations, this is the
basis of the research. The reason this problem can occur is because students are not
careful in interpreting questions so students cannot master inductive indicators. The
purpose of this study is to find out more about students' mistakes when answering
questions about mathematics through analysis and description of some of the students'
mistakes in answering questions about quadratic equations, therefore this study uses a
descriptive method with a qualitative approach. The research subjects were students of
class XI Software Engineering at a Vocational High School in Kabupaten Bandung
Barat with a total of 15 students. The stages in this research are planning,
implementation, and reporting. Student test results as many as three questions are used
to collect data. The analysis technique used is data reduction, by presenting the data
then conclusions are drawn. The results and discussion of this study showed that
students made mistakes in answering quadratic equation questions. The accuracy of
students towards questions number 1 and number 3 is still low, so it is necessary to do
regular exercises. Students' mathematical reasoning abilities need to be honed again. It
can be seen from the results of the answers to question 2 that students have not been
able to interpret the questions so that inductive indicators on students' mathematical
reasoning abilities have not been fulfilled.
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INTRODUCTION

Mathematics lessons are central knowledge in developing competencies to face the 21st-
century environment (Hamdi et al., 2018). This is in line with the necessities of life in today's
modern era. Then Wicasari & Ernaningsih (2016) added that sharpening logic through
learning mathematics can train higher-order thinking skills. Furthermore, Saraswati &
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Agustika (2020) said that mathematics lessons can hone logical thinking, analysis, systematic,
critical, reasoning, innovation, and the ability to work together, so mathematics lessons need
to be given since elementary school. Mathematics is also needed by everyone to solve various
reasoning problems through the process of counting and thinking (Sumayanthi, 2021). In
reasoning, students are trained to think to draw conclusions based on previous statements and
proven truths (Sumartini, 2015).

In line with that, (Senjayawati & Nurfauziah, 2018) said that reasoning abilities can draw
conclusions from several facts that support students to solve problems. Reasoning ability is an
important ability in mathematics, students who have good reasoning abilities will be able to
solve problems in various forms (Fajriyah et al., 2019). Strengthened by the opinion of
Rohaeti et al. (2019) which states that mathematical reasoning ability is a good predictor for
solving students' mathematical HOT (high order thinking) questions.

However, in reality, based on the results of Wanti et al. (2017) the weakness of students'
mathematical reasoning abilities is evident when students cannot solve non-routine problems
related to reasoning. In line with that, in the research by Wau et al. (2022) stated that 8 out of
12 Vocational High School students had moderate reasoning abilities, in this study students
were less able to make assumptions correctly. One of the materials that focuses on
mathematical reasoning abilities is quadratic equations. Based on the 2013 curriculum, it is
known that the subject matter of quadratic equations is in class XI Vocational High School as
a prerequisite material for quadratic functions.

According to Supardi (2022) quadratic equation material is one of the mathematical materials
that requires a lot of student skills to analyze a problem. In line with that, Mutiarani & Sofyan
(2022) quadratic equation material requires students to be independent in making decisions,
for example in drawing a graph of a quadratic function. Students must be able to present ideas
similar to mathematical symbols connected to pictures or graphs. In fact, there are still many
students who experience difficulties in solving math quadratic equations. This also happened
in the study by Siahaya et al. (2021) which stated that 13 out of 25 students with low abilities
were proven when students were unable to fulfill the indicators of compiling evidence and
giving reasons for the correctness of the solution.

Based on the description above, the researcher is interested in further analyzing student errors
in answering quadratic equation questions on mathematical reasoning indicators through the
process of analyzing and then describing errors in Software Engineering class XI students at a
Vocational High School in the city of Kabupaten Bandung Barat. This research can be a
reference for practitioners to find out students' responses to the application of students'
mathematical reasoning abilities in quadratic equation material.

METHOD

Data collection uses a descriptive method with a qualitative approach. The qualitative
descriptive research method according to Yuliani (2018) is a qualitative approach with an
inductive flow as a research method, starting with an event and ending with concluding. The
research subjects used were 15 students of class XI Software Engineering at a Vocational
High School in the city of Kabupaten Bandung Barat. This research consists of three stages,
namely planning, implementation, and reporting. In the planning stage, the researcher
conducted permits for the school concerned and made three essay test items. In the
implementation phase, the researcher gave a description test to students. Finally, in the
reporting stage, the researcher processes the data and compiles it in the form of a report. The
following is a percentage of students' mathematical reasoning abilities.
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Table 1. Average Student Ability Category

Percentage Category
0% <P <20% Very Low
20% <P <40% Low

40% <P <60%  Currently

60% < P < 80% Hight

80% <P <100% Very Hight
(Modification Romika & Amalia (2018))

Students' mathematical reasoning abilities are classified into five categories, namely very low,
low, medium, high, and very high. Table 1 is useful for viewing the percentage of students'
average ability in the description test. Besides that, it can be used to make it easier for
researchers to interpret the results of the analysis of the acquisition of scores.

Table 2. Average Student Ability Category

Question Indicator Answer Details Score
Inductive reasoning: 0
. o No answer
making predictions
Identify the process on the question given and 0-2
determine the approximate way to solve it
Develop approximate answers that are relevant to the 0-2
question
D_eductlve reasoning. prove Develop a mathematical model of the questions given Lt
directly
Carry out the settlement process according to the 0-3
relevant way to get the right answer
Make conclusions in the form of ordinary sentences 0-2
Total score of one test item 0-12

(Modification Hendriana & Soemarmo (2019))

Based on Table 2 the indicators of students' mathematical reasoning abilities consist of
inductive and deductive. In this study, one item includes inductive and deductive assessment.

The scoring in this study refers to the school's minimum completeness criteria of 75. Students'
abilities are grouped into three categories, namely students with high abilities (x > 75),
moderate (60 < x <75), and low (x < 60) (Ronny et al., 2022).

RESULTS AND DISCUSSION
Results

After the research was conducted on 15 students using three description questions, data were
obtained on the percentage of the average student's ability when solving quadratic equation
problems.
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Table 3. Student Score Percentage Results

Value Range The Number of Students Category Percentage

X>75 3 Hight 20%
60 <x <75 6 Currently 40%
X<60 6 Low 40%

The results of the calculations in Table 3 show that 3 students have high abilities, 6 students
have moderate abilities, and 6 students have low abilities. This means that there are still many
students who have not been able to complete the essay test properly as evidenced by 40% of
students with moderate abilities and 40% of students with low abilities.

Table 4. Results of Student Error Analysis in Solving Quadratic Equation Problems

Question Indicator Percentage Category
Inductive reasoning: making predictions 25% Low
Deductive reasoning: prove directly 41.67%  Currently

The results of the calculations in Table 4 show that the percentage of student errors in the
inductive reasoning indicator by estimating 25% is in the low category. Meanwhile, student
errors in deductive reasoning indicators by proving directly amounted to 41.67 in the
moderate category. Error in number 1 is that all students do not make the set of solutions
correctly (can be seen in figure 1). Error in number 2 is that most students are not able to
interpret the problem properly so that there is a mistake in solving the problem (can be seen in
figures 2 and 3). Finally, the error in number 3 is that students are unable to interpret the
questions and change the distance units, this can happen because students are not careful in
reading the questions (can be seen in figures 4 and 6).

The following is a sample of student answer errors for each of the questions given.

Jawab

va 3x-%x2410:=0
3% x %2 -0 -0
(z_.,’,(,\o:()
x® & 2x-5» -10=0
X-(xx2) -5 (® +2) =0
(x&l),(x-s) =D
X%2:0
R-S =D
Az-2
* =5

Figure 1. Student's Answer Error in Number 1

Question number 1 is to determine the solution set of the equation 3x —x?+ 10 =10, The
correct answer to the mathematical equation is the set of solutions {-2,5} or {5, -2}. All
students did not write down the set of solutions after knowing the value of the coefficient x.
From Figure 1 it can be seen that the students were not careful in making conclusions in the
form of ordinary sentences after knowing the value of the x coefficient.
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Figure 2. Student's Answer Error in Number 2

Question number 2, that is, it is known that a rectangle has a length of 6 cm and a width of 5
cm. If each of these measurements is extended by x cm, then the area of the rectangle is
tripled. Determine the value of the x. Figure 2 shows that students are still wrong in making
estimates of the interpretation of the questions. So there was an error in solving the problem.
The correct answer to question number 2 is shown in Figure 3.

Figure 3. Correct Student Answers to Number 2

Figure 4. Student's Answer Error in Number 3
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Question number 3: It is known that a rectangular pool is surrounded by walking paths on
each edge of the pool, as shown in the following figure.

8m

A
v

10m

Figure 5. Illustration of Problem Number 3

If it is known that the area of the shaded region is 32m2. Determine the width of the walkway.
Figure 4 shows that students are still wrong in making estimates of the interpretation of the
questions and wrong in stating the unit of measure of distance in area 1 results. The correct
answer to question number 3 is shown in Figure 6.

Figure 6. Correct Student Answers to Number 3

Discussions

Based on the Sobari (2022) adaptation essay test given to 15 students in class XI Software
Engineering at a VVocational High School in Kabupaten Bandung Barat, illustrates the number
of students who have not been able to complete the quadratic equation description test
properly according to indicators of mathematical reasoning ability. In line with that,
Rahmawati & Putri (2022) said that students' reasoning abilities were quite good with an
average of 61.41 on the mathematical manipulation indicator and checking the accuracy of
arguments. Not being thorough in understanding the problem is an external factor of haste in
working on the problem and accuracy (Anugrah & Pujiastuti, 2020).

Seeing the number of students who are unable to interpret the problem and determine the
solution, it can be said that students' ability to solve problems inductively is influenced by
their mastery of exponential equation material as a prerequisite material for quadratic
equations (Maifa, 2019). Errors in stating units can be caused by carelessness, firmness in
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answering questions, and errors in calculating, so accuracy is needed in answering questions
(Daswarman, 2022).

CONCLUSION

Based on the analysis in this study, it can be concluded that the ability of class XI students in
Software Engineering at one of the Vocational High Schools in Kabupaten Bandung Barat is
still low. This can be seen from some of the students’ wrong answers. The results of the
analysis can be seen by students’ mistakes in answering quadratic equation questions. The
accuracy of students towards questions number 1 and number 3 is still low, so it is necessary
to do regular exercises. Students' mathematical reasoning abilities need to be honed again. It
can be seen from the results of the answers to question 2 that students have not been able to
interpret the questions so inductive indicators on students’ mathematical reasoning abilities
have not been fulfilled. As a result, these students cannot solve the problem correctly, and
have a big impact on the value they get.
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