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Abstract. Students can think and reason about a math problem if they can understand
the math problem. A way of looking at mathematical problems also influences the
mindset about the solution to be done. Through a contextual approach, students can
practice their thinking skills in solving problems. This study aims to determine the
ability of mathematical inductive reasoning with a contextual approach in solving
fractional problems. This type of research is descriptive qualitative. The number of
subjects in this study was 1 obtained using the Purposive Sampling technique using
certain criteria, namely student test results on fractional material. The instruments
used are using tests and interviews. Tests are used for the process of determining
subjects, and interviews are used to determine inductive reasoning abilities. The
interview process used is an unstructured interview and is conducted on subjects,
peers, and subject teachers. Data analysis techniques using qualitative analysis
consist of data collection, data presentation, and conclusions. The results of data
analysis show that subjects in the process of solving problems on fractional material
have inductive reasoning abilities in the process of solving problems and meet all
indicators of inductive reasoning used in this study, namely observing the pattern of
questions given, looking for relationships contained in the questions to facilitate
problem solving, and determining the estimation of problem solving and drawing
conclusions, and can predict the pattern of solving the next problem.

Keywords: Inductive Reasoning, Problem, Fractions, Contextual Approaches

How to Cite: Kamsurya, M. A & Ngadino, D. (2024). Students' Inductive Reasoning Ability in Solving
Fractional Problems Through Contextual Approach. CONSTRUCTIVISM: Journal of Research in Education,
1 (1), 29-39. http://doi.org/10.54373/cjre.v1il1.95

INTRODUCTION

Learning mathematics is an activity to understand the meaning and relationships and

symbols that are then applied in real situations (Septriyana et al., 201). Mathematics involves

observation, investigation, and its relation to physical and social phenomena. Mathematics is

concerned with structured ideas whose relationships are arranged and arranged logically

(Agustina, 2016). So, mathematics is a science that studies the nature, space, and numbers

consisting of the results of human thought related to ideas and through the process supported

by reasoning requires experiments in obtaining facts that are used as the basis for

argumentation.

There are two visions of mathematics learning, namely directing mathematics learning for

understanding the concepts needed to solve problems and other sciences and directing to a

broader future, namely mathematics provides problem-solving abilities, systematic, critical,
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careful, objective, and open (Ipa et al., 2023; Kamsurya & Masnia, 2021). This ability is
indispensable in facing an ever-changing future. In the aspect of reasoning, mathematics and
mathematical reasoning are two things that cannot be separated. Mathematical material is
understood through reasoning, and reasoning is understood and trained through learning
mathematics (Agustiana et al., 2019; Namdar et al., 2020). Students can think and reason a
mathematical problem if they can understand the mathematical problem. A way of looking at
mathematical problems also influences the mindset about the solution to be done. Using
reasoning on patterns and properties, performing mathematical manipulations in making
generalizations, compiling evidences, or explaining mathematical ideas and statements is very
important to be able to improve students' reasoning abilities about a mathematical material
(Yunus et al., 2019).

There are two types of reasoning in mathematics that are often used in the process of
mathematical proof, namely inductive reasoning and deductive reasoning (Pahrudin et al.,
2020; Putri, 2017). Inductive reasoning is the process of reasoning from certain premises or
observations to reach a general conclusion or general rule (Siswono et al., 2020). Inductive
instrumentation is a thought process to draw conclusions in the form of generally accepted
principles or attitudes based on specific facts (Yohanes et al., 2023). Therefore, mathematics
learning in the classroom must be able to focus on improving the inductive reasoning ability of
students.

SMP LKMD Laha is one of the schools located in Ambon City. The results of observations
show that mathematics learning at SMP LKMD Laha has not focused on developing and
improving students' inductive reasoning abilities. This can be seen from the learning methods
and forms of questions in the process of evaluating student learning outcomes which still focus
on measuring students' cognitive abilities. Efforts to develop students' inductive reasoning
abilities are closely related to student learning styles and learning methods used by teachers
(Yohanes et al., 2023).

One way to overcome this, researchers will apply an effective approach, namely using a
contextual approach. In essence, the contextual teaching and learning approach can help
teachers to further empower students in learning, namely by relating material to the real world
of students related to seven principles, namely constructivism, finding, questioning, learning
communities, modeling, reflection, and assessment (Anwar et al., 2019).

With the collaboration of seven principles incorporated in the contextual approach,
researchers hope that students will be stimulated to think creatively and independently so that

it will improve reasoning skills about fractions which can ultimately increase mathematics
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learning achievement. Rustiawan & Saniah (2022) research shows that the application of
contextual approaches in learning can improve students' inductive reasoning abilities compared
to cooperative learning. Wijayanti's research (2022) concluded that students' inductive
reasoning ability is better than the application of conventional learning methods that have been
used by teachers in the classroom.

The application of these contextual approaches together in one mathematical problem must
pay attention to the accompanying working rules, so that it can have a positive influence on
student learning outcomes achieved. The use of fractional concept learning materials is still a
scourge, especially for grade VI students of SMP LKMD Laha. This is evidenced by the low
acquisition of evaluation results given by teachers on several occasions that focus more on
giving test questions. The ability of mathematical inductive reasoning provided by teachers
still needs the use of good and effective learning methods or approaches during the learning
process. The contextual teaching and learning approach must be applied as a solution so that
in mathematical inductive reasoning students become more understanding and understand well.
This study aims to determine the ability of mathematical inductive reasoning with a contextual
approach in solving fraction problems in class VIl SMP LKMD Laha.

METODE

The type of research used in this study is qualitative descriptive. The subjects in this study
were grade VII students of SMP LKMD Laha. Determination of the subject using purposive
sampling. The consideration or subject selection criteria used in this study are student test
results carried out after the end of the learning process. The process of taking subjects is based
on the highest score obtained by grade VII students after carrying out the test. From the test
results, 1 student was taken from the total number of students, namely 20 people who obtained
the highest score in the test process to become research subjects. The indicators of inductive
reasoning ability used in this study are (1) students can observe pattern by pattern (from a
pattern of pictures or numbers), (2) students can determine the relationship between the patterns
of pictures or numbers, (3) students can estimate or estimate the rules that make up the patterns
formed and make general conclusions based on observations on patterns, and (4) students can
determine the next picture or number in the pattern (Zhang et al., 2013).

The instruments used in this study are researchers, tests, non-tests consisting of
observation and interviews. The researcher's instrument is used because in the implementation
of qualitative research the researcher is directly involved in the implementation of research.
The test used is in the form of a description test that aims to determine students’ inductive
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reasoning ability in solving questions on fractional material. Observation is carried out by
observing the learning process directly which is carried out using a contextual approach and
students' inductive reasoning abilities. To make it easier for researchers to find out students'
inductive reasoning abilities in solving problems on fractional material, the interviews used are
unstructured interviews. The questions used in the interview guidelines are developed based
on the student's test results as well as the answers the student submitted in the interview process.
To obtain data validity, the interview process is also carried out on peers and subject teachers,
so that the interview is expected to clearly know the inductive reasoning ability possessed by
the subject. The data analysis technique used in this study is qualitative data analysis, following
the concept developed by Miles and Huberman, namely data reduction, data display, and

conclusion drawing.

RESULT
Results of Student Activity Observations

The learning process that takes place looks very good, because almost all students look
active and very motivated in participating in learning activities. When compared to the previous
learning process, in learning fractional material, students seem to be more active in developing
the abilities they have. This is because teachers design student-oriented learning so that it can
stimulate thinking in the process of solving problems through a contextual approach.

The ability of inductive reasoning of students in learning is seen in some students,
especially in indicators of observing a pattern of pictures or numbers. This is clearly seen in
the process of solving various problems that occur during the learning process, namely in
solving practice questions, as well as answering short questions given by the teacher. Another
indicator seen in students is drawing a conclusion. This is because the learning process that
takes place is very attractive to students, students are able to express various opinions they

have, students themselves also conclude from various problems that arise in learning activities.

Results of Interviews with Subjects

Based on the results of the interview, it is known that the subject in solving the questions
given during the interview process was done well by the subject. The way to solve problems
carried out by the subject is by observing and trying to understand the problem to be solved.
The process of observing is then continued by looking for patterns of relationships contained
in the problem, as a first step to facilitate the solution of the problem. Next, the subject solves
the problem and draws a conclusion from the solved problem. The stages of problem solving
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are shown that the subject in solving the problem is a process of inductive reasoning ability
used by the subject in the problem solving process. To better understand the ability of inductive
reasoning on each indicator used in this study in solving fractional problems, namely as
follows:
e Indicator 1: students can determine the observed pattern of an image/number
This indicator is owned by the subject in the research process, because the subject is
able to observe every keyword contained in the interview question. These results are
evidenced by the following interviews:

R : According to ade, what kind of question number 1?
S : Question number 1 is what Mr. Samsul questioned pung one month's salary

is IDR 840.000, from that salary § parts for household needs, % to pay taxes,

ifor education expenses, and the rest is saved. The question was how much
part of the money was saved with how many rupiah part of each need.

The excerpt of the interview results above shows that the subject was able to observe
the questions given during the interview process. These results are known based on the
student's submission in the interview excerpt above, the subject is able to explain the
results of observations on the pattern of questions given during the interview process.

e Indicator 2: students to be able to determine the relationship between patterns of figures
or numbers

This indicator is owned by the subject in the study, because in the interview process

it was seen that the subject was able to determine the relationship of the key words

contained in the question. Students are able to compile it and solve it so as to obtain a good

conclusion.
R :Ifit's such a problem, how do you think you can solve it?
S : To solve the problem, first determine what is known and asked, so that it is

easy to solve it. Next, to determine the part of the money saved we add up, which
is the part that is already known, such as the part of household needs, taxes, and
education. If an answer has been obtained, then 1 is reduced by the sum of the
results that have been calculated before. The result of the reduction obtained the
saved part.
In the interview excerpt above, it can be seen that the subject was able to determine
the relationship contained in the question during the interview process and was able to
solve the question well. The steps used in determining the relationship to the problem look

good enough so that the hasl can make it easier for the subject to solve the problem.



Kamsurya & Ngadino, Students' Inductive Reasoning Ability in Solving Fractional Problems ... 34

e Indicator 3: estimating or estimating the rules that form patterns in the form of figures or
numbers and containing conclusions from observations
This indicator is achieved by students in the process of solving questions at the time
of the interview. Because in solving the problem, the subject is able to estimate the answer
to the question to be solved. The subject is able to draw a conclusion from the problem that
has been solved. These results are reinforced by excerpts from the following interview

R :Canyou please explain, where did you get such an answer?
S : So, how to solve the problem, as previously said that calculate the number first

from the parts that have been known. So % + % + igets :—g. After that, only 1 is
subtracted by ¥ obtained =.
60 47 60
R :Where did you get the s score?

S : That is from the result of the sum between % + % + % therefore the denominator
Is not the same, so equate the denominator. Use the denominator 60, as it can be
divided by 3, 5, and 4. Then it can be a result of g

e Indicator 4: determine the next picture or number
This indicator is owned by the subject because it can determine the next number
pattern, as well as look for its connection. In the interview process, the subject determines
the pattern of numbers, or the next answer based on the answers that have been worked out.
These results are in accordance with the following interview excerpts.

R :What about the answer to point B?
S . If we have obtained the answer to question point a, then we can solve question
point b. To solve the question point b, multiply it by IDR 840.000, so just give

it a moment, §x IDR 840.000, § x IDR 840.000, ix IDR 840.000, and g x IDR

840.000. Then get the final result for the part.
R :Canyou help solve it?
S : can Mom

Results of Interviews with Peers

The analysis process with peers is carried out on students who are closer to the subject in
class. This is so that the interviews conducted can be effective to find out the daily life of the
subject in the learning process when in class. The interview process with peers is carried out
with the aim of supporting data for the interview process carried out on the subject, so as to
find out the inductive reasoning ability possessed by the subject in studying fractional material.

Based on the results of the interview, it is known that the learning process that takes place,
especially in learning fractional material, according to subject colleagues, is one of the students

who is classified as active in asking and answering questions given by the teacher in class.
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From the results of interviews conducted with colleagues, it can be seen that subjects in learning
or solving questions first observe the pattern of questions given before solving the questions.
Students are able to connect between these number patterns so that they can help them solve
problems. As expressed by colleagues that:

R : Then with his explanation, do you immediately understand.

PS : Don't understand too much yet. Next, | ask if suppose the denominator is not the
same yet, how do | mention the denominator? and it is said that find a number
divisible by all the denominators of the problem. Suppose in the problem, the
denominators are 2 and 3, then the easy way is multiplied. Means the denominator
is 6. Next, you can add or subtract the numerator.

The results of the interview above, it can be seen that the pattern of solving questions
carried out by the subject is looking for relationships between questions as the first step in
solving fractional problems. After that, draw a conclusion from how to solve the problem so
that it helps in determining the next pattern of solving the problem. If observed from the way
the problem is solved by the subject, the steps to solve the problem are a pattern of solving
problems with inductive reasoning ability. This can be seen from the subject's thinking pattern
in solving the problem, namely by observing the pattern of the given question, determining the
relationship between things that are known, looking for or estimating the answers to be written
down and drawing conclusions. In other words, according to colleagues, the subject is one of

the students who has inductive reasoning abilities.

Results of Interviews with Subject Teachers

The interview process is carried out on subject teachers with the aim of knowing the
teacher's opinion on the subject in the learning process. Interviews with teachers are carried out
with the consideration of the teacher as one of the students in designing the learning process,
of course, they can find out the extent of the ability and how to solve problems carried out by
the subject in learning activities. Data from interviews with mathematics subject teachers later,
used as supporting data to further ascertain the extent of inductive reasoning abilities possessed
by subjects in the learning process, especially in learning fractional material in class.

R : Where did he know the steps to solve such a problem.

T  :1often practice the steps of solving such problems, so it is likely that he considers
such steps, making it easier to solve problems, so he follows the pattern of solving
problems that | often use.

R : Did my mother ever ask her to explain it to her other friends when she finished
the problem in front?
T - Yes, | use it often. Because | consider that learning from peers will help other

students in understanding the materials learned.
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R : How did he explain it to his other friends?

T  :Theway he explained it was quite good, even if on a question consisting of several
points, he explained it to his other friends how to solve the sal streak. In fact, | once
remembered what he told his friends that how to solve a problem consisting of
several points like this, we first look for answers to earlier points. Because that
value will be very useful and used in solving the next problem.

Based on the results of the interview above, conducted with mathematics teachers at SMP
Negeri Laha, it can be seen that the subject in the learning process is able to reflect the attitude
of each indicator of inductive reasoning ability. This is from the delivery of the teacher of
mathematics subjects, that the subject in the learning process and in the process of solving
practice problems given by the teacher is to first observe and pay attention to the problem to
be solved, then write and use the key words contained in to determine the relationship and
estimate how to solve the problem to be done.

In addition to solving problems, in the learning process the subject seems to have inductive
reasoning abilities. This is in line with the interview excerpts delivered by the teacher of
mathematics subjects, in explaining the problem solving given by the subject teacher using the
steps of solving the problem by observing the pattern of relationships on the problem, looking
for the relationship of each problem, and solving the problem and then drawing a conclusion
from the process of solving the problem that has been done. In general, it can be said that, the

subject in his learning met the 4 indicators of inductive reasoning ability used in this study.

DISCUSSION

The ability of inductive reasoning is a thinking activity that has certain characteristics in
finding the truth (Insani et al., 2019). The process of finding a truth in this case solving the
questions given during the interview process begins by observing the questions given, then
looking for patterns of relationships contained in the questions, estimating and estimating the
rules or patterns contained in the process of solving the problem, looking for conclusions and
being able to determine the picture in solving the next problem. With inductive reasoning
ability, a student is able to adapt to various developments that occur along with the rapid
development of science and technology (Permana & Adiansha, 2019), as well as
competitiveness that requires students' skills in thinking (Dogan Coskun, 2021).

Based on the results of research conducted on grade VI students of SMP LKMD Labha, it
was obtained that the students who were the subjects in this study reflected attitudes from
inductive reasoning abilities. The results are based on the results of interviews conducted on
subjects, peers, and subject teachers. The results of interviews conducted on the subjects of this
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study, it can be seen that the subjects meet the 4 indicators of inductive reasoning used in this
study. The subject in solving the question during the interview process is known that before
solving the question first observe the pattern of the question given, and determine the
relationship contained in the question by determining the key words contained in the question.
Next, the subject makes conclusions from the process of solving the problem that has been
done, and can determine the next question solution based on the answers he has done on the
previous question. In addition, apart from the results of interviews conducted on subjects to
determine inductive reasoning abilities, it can also be known based on the results of interviews
also carried out on peers and subject teachers. The results of the interviews conducted were
obtained that the subjects in their learning had inductive reasoning abilities in the process of
solving questions.

The above inductive reasoning abilities can be developed because of the learning designed
by the teacher. Through the contextual teaching and learning approach, students gain direct
learning experience (Aini et al., 2023) in solving problems (Puput et al., 2021). In addition,
learning with contextual teaching and learning trains thinking skills to analyze problems
(Pangemanan, 2020) based on various stages of problem solving (Shimizu, 2022)

CONCLUSION

Based on the results of research conducted on grade VII students of SMP LKMD Laha, it
can be concluded that subjects in the process of solving fractional material have inductive
reasoning abilities in the process of solving problems. This can be seen in the steps of solving
the problem carried out by the subject, it is known that the subject in solving the problem first
observes the pattern of the given question, then looks for the relationships contained in the
question to facilitate the solution of the problem, as well as determining the estimation of
solving the question and drawing conclusions, and can estimate the pattern of solving the next

question.

RECOMMENDATIONS

Based on the results of the research above, there are several things that can be
recommended, namely to schools to provide training to teachers to be able to develop students'
inductive reasoning abilities. Subject teachers, especially mathematics subject educators so that

in their learning they can develop the inductive reasoning ability of students.
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