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Abstract

The purpose of this study is to identify the reasoning male and female in solving geometry
problems. Using qualitative descriptive approach, the subjects in this study were 42 male and 42
female students from two schools in the district Mesuji Lampung, Indonesia. The instrument used
was a test essay consists of two problems related to geometry. The findings of this study indicate
that male students have superior reasoning ability than female students. Another finding that
students can make mistakes in every stage of reasoning is based on five indicators of reasoning
primarily on third indicator it is perform mathematical manipulations and provide a reason or
evidence to the truth of the solution, fourth indicator it is checking the validity of an argument,
and fifth indicator it is draw conclusions and the first indicator and the second indicator students

make a little mistake.

I. Introduction

Reasoning ability is an important ability in learning mathematics [1]. One of the important goals
in mathematics is to teach students on the reasoning [2]. Students often use analogy reasoning
methods to solve problems [3]. Mathematical reasoning refers to the ability to analyze
mathematical situations and build logical arguments [4]. This is a habit of the mind that can be
developed through mathematical applications in different contexts. Students' reasoning abilities
must be honed in order students can use logical reasoning to solve a problem math [5]. The
development of mathematical reasoning in small group learning activities must be structured to

maximize opportunities for each student to be involved in asking questions, elaboration, and other
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verbal communication where students can express their ideas and group members can give
feedback [6].

The results showed that reasoning ability had an effect on the success of student achievement
in mathematics [7, 8]. In fact, some research states that there is a relationship between
mathematical reasoning abilities and achievement in mathematics [9, 10, 11]. Mathematical
reasoning abilities can reliably predict student achievement in mathematics [11]. Likewise, the
results of their study in Malaysia found the ability of geometry (the ability to reason and spatial
ability) is a good predictor of student achievement in mathematics [9].

Meanwhile, several studies show that among students who use statistical strategies, women
produce emotional reactions that are significantly stronger than men and recognize the valence of
negative images faster than men [12]. Female students outperform male students in languages,
male students excel in science and reasoning [13] and gender influences students' mathematical
understanding [14].

The results showed that students had difficulty observing regularity, patterns and formulation
of generalizations [15]. Students can make mistakes at every stage of structuring, mapping,
applying, or verifying. But, mistakes can occur also in the combination of analogical reasoning
components, such as the application of structuring [16].

The purpose of this study was to identify the reasoning boys and girls in the wake of the flat
side space based component indicators that researchers propose reasoning as in Table 1 below.
Table. 1.

Mathematical Reasoning Ability Indicators

Hendriana, Rohaeti and Content Standards Dikdasmen [22] Researcher

Sumarmo [21]

1. Make analogies and generalisi 1. Presents a mathematical expression 1.Presents a mathematical
2.Provide an explanation by through writing, drawing, sketch or expression through writing,
using models diagram, drawing, sketch or diagram.
3. Use patterns and relationships 2. Asking allegations, 2. Asking conjecture

to analyze mathematical 3. Perform mathematical manipulations, (conjecture).
situations 4. Compile evidence, reasoning or 3. Perform mathematical
4. Develop and test conjectures evidence of the truth of the solution, manipulations and  give
5. Checking the validity of the 5. Drawing conclusions from the reasons or evidence of the
argument statement, truth of the solution.
6. Develop proof 6. Checking the validity of the statement, 4. Checking the validity of an
7. Following the rules enferensi and argument.
8. Draw a conclusion 7.Finding the pattern or nature of the 5. Draw a conclusion.

symptoms mathematical generalization.

Il. Method

The research uses qualitative descriptive approach. The subjects were students of class VIII

junior high school. They have been receiving lessons on the geometry. Overall, subjects totaling
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84 students consisting of 42 male students and 42 female students from two schools in the district
Mesuji Lampung, Indonesia.

The research instrument is a problem of geometrical reasoning on cube, cuboids and pyramid.
Problem given amounted to two problems. The first problem is “Andi will make a pyramid with a
flat rib length of 10 cm and pyramid height of 12 cm. If the shape of the base of the pyramid is in
accordance with the shape of the base on the cube, how much cardboard is needed to make the
pyramid?. The second problem is “A bathtub in the form of a cuboid measuring 2m x 2m x 3m
and filled with water. Water in the tub will be flowed through the faucet and held by a number of

buckets. The volume of water in a number of buckets is recorded, and the results are as follows:

Volume of water in a number of buckets Time required
1 m? 10 minute
2 m? 20 minute
3m? 30 minute
4 m? 40 minute

How do you suppose it will take to drain all the water from the tub?
Data collection procedures by asking the subjects to work on any given issue. First, the subject of
working on issues related to geometry. Furthermore, the answer sheets were taken and collected
by the students. Second, classifying the results of the students' answers were right or wrong
according to gender. Third, classify the indicators which students make a mistake in mathematical

reasoning. Furthermore, the results were analyzed qualitatively.

I11. Result

Based on results of data analysis has been done of the two schools, there are 47 (55.95%)
students who answer the question correctly with the details of 18 male students and 29 female
students and there were 37 (44.05%) students answered incorrectly with the details 24 male
students and 13 female students (Figure. 1). Of the two problems are given, the most common

mistake is on the first issue than the second issue.
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Figure 1. Data of students who answered correctly and incorrectly
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Figure 2. Errors reasoning abilities of students based on indicators
Based on Figure 2, the error often appears on each component of the indicator reasoning. Male
students often make mistakes on indicators 39, 4" and 5™ ie mathematical manipulation, check the
validity of arguments and draw conclusions while the female students in the 3rd and 4th indicator
is a mathematical manipulation, check the validity of the argument. Based on that most students
often make the mistake of reasoning on indicators 3™, 4" and 5" ie mathematical manipulation,

check the validity of arguments and draw conclusions.

Figure. 3. Error students on issues 1.
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Figure. 4. Errors students on issues 2.

Figures 3 and 4 are some examples of the answers is done by male and female student. Based
on Figure 3, students can present a statement according to the indicators into one picture but not
complete because of things that are known and asked not written so that the second indicator is
filed conjecture also not been met. Otherwhise with other indicators, the students are still
difficulties in manipulating mathematical and give evidence against create dan solution that most
students do not give any conclusions based on the answer to the first problem.

In Figure 4, the majority of the results of the students' answers correct, but some indicators in
the reasoning put forward have not been met. Based on Figure 4, the students are still not able to
present a picture into the appropriate indicator statement 1. The solution provided is correct, but
when asked about the solutions the students are still hesitant so that students are still wrong in
checking the validity of the argument advanced in the solution. As in the first issue above most of
the students did not provide conclusions based on the answers to these two problems. The results
in Figure 3 and 4 reinforces the data in Figure 2 above that the mistakes made by students men
and women do almost all indicators of reasoning set. The dominant error is on the indicator 3rd,
4th, and 5th.

1V. Discussion

The results showed that the students made some mistakes on every indicator of reasoning. The
dominant error is on the indicator 39, 4™ and 5% that perform mathematical manipulations and
provide a reason or evidence to the truth of the solution, check the validity of an argument and
draw conclusions. This supports previous research that there were 6 types of errors based on five
types of Newman procedural errors and one type of error resulting from students' carelessness [16].

In the first problem, errors in the first and second indicators namely presenting statements
mathematics through writing, drawing, sketching or diagrams and submitting conjectures
(conjecture) will result in errors in the next indicator. Students cannot change statements in
problems to drawings or symbols. Students have problems communicating given problems and

students have problems communicating mathematical problems in the form of written text [17].

63 JODLI Vol.1(2)_Setiawan & Sa ‘dijah



This makes students fail to remember the concepts used in solving problems [15]. The first step
that must be done is internal structuring by identifying mathematical objects only consist of basic
problems to get the characteristics of the problem [18].

Lack of understanding of the basic concepts of a topic results in failure to use formal procedures
to solve several types of problems [19]. In the second problem, most students answered correctly,
but some students answered not using the reasoning procedure [20]. The results showed that male
students made more mistakes than female students. This result is different from the results of
previous studies that male students excel in science and reasoning [12]. This is based on
differences in the underlying information processing reasoning strategy models are used and
generalized to emotional processing [12]. Female students get better results on verbal reasoning
tests, while male students are slightly superior in quantitative reasoning tests [20]. To find out
more about other factors that influence these differences, it must be explored further about the

different ways of reasoning male and female students.

V. Conclusion

The results of this study indicate that female student have reasoning ability better than male
student. Another finding that students can make mistakes in every stage of reasoning is based on
five indicators of reasoning that researchers ask. These results provide further benefits to explore
how to think of students who make mistakes in every indicator reasoning primarily on third
indicator it is perform mathematical manipulations and give reasons or proof of the authenticity of
the solution and fourth indicator it is checking the validity of an argument, and fifth indicator it is
conclusions. The results of this study can also be used by teachers as a basis for preparing the
teaching materials as well as in the teaching process and pay attention so that the error of reasoning
that the students can be minimized.

The researcher suggests that based on the results of this study, it is found that students can make
mistakes in reasoning and female students have better reasoning than male students. This case
provides an opportunity to do more research about how the process of error in reasoning is based

on gender.
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