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Abstract

Mathematical reasoning is the process of thinking to obtain new conclusions by the facts that have
been owned logically about and with mathematical objects which includes activities showing understanding,
making and testing the conjecture , drawing logical conclusions, and providing evidence of the truth. Problem
posing can use to identify students’ mathematical reasoning. Mathematical problem posing is task that asks
students’ to make mathematical problem from given situation. The situation that given on problem posing in
this research is semi-structured situation. The purposes of the research are describing students’ mathematical

reasoning in problem posing in semi-structured situation
The method of the research are qualitative descriptive. Subjects of the research is 2 students of class

VII-E of SMP Negeri 22 Surabaya.

Data collected by using mathematical problem posing test and

interview. Mathemathical problem posing test is using to knowstudents’ mathematical reasoning in problem
posing and to choose subjects of research. Interview is using to show more about students’ reasoning in

mathematical problem posing.

The result of the research showed that in semi-structured situation students showed activities that may
appear appropriate reasoning indicators for every step of posing a problem. Student in semi-structured
problem posing, choose clear informations then modify the informations to pose problem.
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BACKGROUND

Humans are given reason to think. Siswono (2008)
states that thinking is a mental activity experienced by a
person if they face a problem or situation to be solved.
Keraf (1982: 5) describes reasoning as the process of
thinking that seeks to relate known facts or evidences to a
conclusion.

Through reasoning, new insights or meanings arise
from previously possessed knowledge (Fatima, 2008).
Mathematical reasoning is one of the five standard
capabilities students must have in mathematics learning set
out in NCTM (2000), ie problem solving skills, reasoning
ability, communication skills, ability to make connections,
and representational capabilities. Thus, it can be said that
reasoning becomes something important in Indonesian
education.

Problem solving plays a role in the development of
students' reasoning, because through the filing of problems
students can develop reasoning. This is consistent with the
statement of Mestre (in Christou, et. Al., 2005) states that
using problem posing as a tool for studying cognitive
processes, asserted that problem posing can be used to
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Investigate the transfer of concepts across contexts, and to
identify students’ knowledge, reasoning, and conceptual
development'. It is also reinforced by Cunningham (in Lavy
& Shriki, 2007) which states that providing students with
the opportunity to pose problems enhanced students'
reasoning and reflection.

There are several definitions of reasoning according to
experts such as Hardjosatoto and Asdi (Rokhman, 2016)
provides a definition of reasoning is the process of the
human mind that seeks to arrive at a new light of something
or some other information that is already known and a
description of the new must necessarily constitute a
sequence continuation of Something or some of the original
information. While Copi (in Shadiq, 2007) states that
reasoning is a special kind of thinking in which the
inference takes place, in which conclusions are drawn from
premise.

Based on the description of some expert opinions can
be concluded that reasoning is the process of thinking to
derive new conclusion through facts that have been owned
logically.

The statement of mathematical reasoning is mentioned
Sternberg (In English, 2004: 13), The traditional view of
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mathematical reasoning as superior computational and
analytical skill has been revised to accomodate processes
that are important in today's era. These include gathering
evidence, analyzing data, making conjectures, constructing
arguments, drawing and validating logical conclusion.
Brodie (2010) states that mathematical reasoning is
reasoning about and with the object of mathematics.

From the above description, it can be concluded
that mathematical reasoning is the process of
thinking to derive new conclusions through facts that
have been owned logically about and with
mathematical objects.

Permendikbud no. 58 th. 2014 (Kemendikbud,
2014:352) mentions the student indicator has met the
aspect reasoning assessment and the evidence is if the
student is able to do:

1. Making a conjecture

2. Drawing conclusions from a statement

3. Showing understanding

4. Providing an alternative for an argument

5. Determining patterns on a mathematical
phenomenon

6. Doing math manipulation

7. Giving reason or evidence to the truth

8. Giving the validity or truth of an argument with
reasoning induction

9. Proving a formula with reasoning

Sumarmo (2010) provides an indicator of reasoning in

mathematics as follows:

1. Drawing a logical conclusion

2. Using the explanation by using models, facts,
properties, and relationships.
3. Estimating answers and process solutions
Using patterns and relationships to analyze
mathematical situations
Interesting analogy and generalization
Making and testing a conjecture

»

Formulating the counter example
Following inverse rules
Checking the validity of the argument
Composing valid arguments
Developing direct proof, indirect proof and using
mathematical induction

Based on the description that has been described, it can
be concluded that mathematical reasoning is the process of
thinking to derive new conclusions through facts that have
been owned logically about and with mathematical objects
that include activities showing understanding, making and
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testing the conjecture , drawing logical conclusions, and
providing evidence of the truth.

Problem posing is one that is considered important in
the learning of mathematics. This argument is reinforced
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by the opinion of Polya (1957) which states that the
mathematical experience of the student is incomplete if he
has had the opportunity to solve a problem by himself.
There are several definitions of problem posing. According
to Stoyanova and Ellerton (1996) problem posing is a
process that is the basis of mathematical experience,
students construct their own interpretations of concrete
situations and formulate them into meaningful math
problems. According to Silver (1994), problem posing
refers to both the generation of new problems and the re-
formulation of given problem.

To propose a mathematical problem, Siswono (2016)
outlines steps of posing problem :

1. Understanding the information provided
Preparing a problem posing plan
Posing problem
Checking questions, solutions strategies, and
answers

Silver (1994) provides problem posing was applied to
three different forms of mathematical cognitive activity:

1. presolution posing is posing may occur before the
problem is resolved. Problems can be generated
from information provided in the form of stories,
drawings, diagrams, and more.
within-solution posing is Filing occurs when
students solve complex problems. In order to solve
complex problems, students pose simpler new
problems that can lead to solving the complex
problem.

3. post-solution posing is posing occurs when the
student has solved the problem. Students pose a
new problem similar to the problem that has been
resolved.

This research uses presolution posing. The type of
problem posing before the solution requires the student to
make the problem according to the situation given by the
teacher and solve it himself, so that the students will be
more active in the learning.

Stoyanova and Ellerton (1996) define problem posing
as a process based on mathematical experience, that is,
students construct personal interpretations of concrete
situations and formulate them as meaningful mathematical
problems. There are several situations in the problem
posing according to Stoyanova and Ellerton (1996),
including free, semi-structured, structured.

semi-structured problem posing situation, is tasks that
require students to math problems from open situations and
be invited to explore structures in the situation and equip
them with the knowledge, skills, concepts, and
relationships of the mathematical experience they have.
Semi-structured situations can also give students a
unfinished problems structure and ask them to describe
what problems are made of the information. a unfinished

.
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problem structure can be images, equations, calculations,
or inequalities. Examples of semi structured problem
posing situations, students are posing a problem from a
mango and apple picture that is given

Example of problem that can be possed:

Rohim buys 2 kg of mangoes and 1 kg of apples at
Rp15.000,00. While nizar buys 1 kg of mangoes and 2 kg
of apples with at Rp18.000,00. What is the price of 1 kg of
mangoes?

To know the reasoning of the students needed some
reasoning indicator. The reasoning indicator used in this
research is to show understanding, to propose and to test
allegations, to manipulate mathematics, to draw logical
conclusions, and to provide evidence of truth.

Hernadi (2008) states that all information collected is
built a coherence to then formulate a conjecture. Conjecture
is a true mathematical statement produced based on
observations or explorations, experiments, but has not been
formally validated (Rosnawati, 2009). The logical reason
in this study means the basic evidence (information) used
to reinforce a reasonable opinion (KBBI). While Keraf
(2007) states that through argument someone tries to link
the information in such a way that is able to show an
opinion or something that is true or not.

The reasoning of mathematics in posing problems here
is one's process when posing mathematical problems to
derive new conclusions through logically-owned facts
about and with mathematical objects. Activities that may
arise in the rainfall activity of the corresponding problem
indicators can be seen in every step

At step understanding information'provided the
activities that may appear is mentioning the information
that has been provided, making and testing the conjecture
that the information that is given can be used to create a
problem, mentionin or writing the information that used to
pose a problem, giving logical reasons for writing or
mentioning the information used to raise a problem, using
the information on the problem posed to solve the problem,
making and testing the conjecture The information on the
problem is always enough to solve the problem.

At step preparing a problem posing plan the activities
that may appear is demonstrating a problem posing plans
and writing the selected information to pose the problem.

At step posing a aproblem proposing conjecture that
there are other problem that can be posed from the given
situation, testing conjecture that there are other problem
that can be posed from the given situation, demonstrating a
problem posing plan, writing the selected information to
pose the problem.

At step checking questions, solution strategies, and
answer the activities that may appear is checking or
providing proof of the matter that is made is in accordance
with the request of the task along with logical reasons,
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examining or providing evidence of the solution of the
problem made with logical reasons, checking or
membering evidence of steps in solving the problem is
appropriate  with logical reasons, drawing logical
conclusions from the solution problem that is posed, giving
the argument that the conclusion is taken is true

METHOD

The method of the research are qualitative descriptive.
Subjects of the research is 6 students of class VIII-E of
SMP Negeri 22 Surabaya.  Data collected by using
mathematical problem posing test and
Mathemathical problem posing test using
knowstudents’ mathematical reasoning in problem posing
and to choose subjects of research. Interview is using to
show more about students’ reasoning in mathematical
problem posing.

At instrument problem posing test student given semi
structured situation. In semi structured situations students
are asked to make a question of a given brochure picture.
Then the question in test is

Create a problem with the solution based on the
following brochure picture

interview.
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RESULT AND DISCUSSION

Grade VIII-E students are given a test for posing
problem. The results of the problem posing test were
analyzed to categorize the results. The results of the
problem posing test are categorized into students who
posing the problem correctly and solving the problem
correctly (BB), students who posing the problem correctly
but solving incorrectly or students who posing the problem
incorrectly but solve the problem correctly (BS / SB), and
students who posing the problem incorrectly nnd solving
the problem incorrectly (SS).

Based on the results of the problem posing test was
given 26 (89.6%) of 29 students categorized BB and 3
(10.4%) of 29 students categorized BS / SB and 0 (0%) of
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29 students categorized SS. Based on the results of the
category selected 2 research subjects that appear is 1
subject category BB and 1 subject category BS / SB.

Research subjects given code ST1 for students who are
categorized BB and ST2 for students categorized BS / SB
Here the results of problem posing analysis and interview
analysis for subject ST1 and ST2

Students’ Mathematical Reasoning In Posing
Mathematical Problem In Semi-Structured Situation
for category BB

1. Understanding the information provided
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Figure 1. The result of problem posing test from
subject ST1

The subject of ST1 showed understanding by way
of writing information on the problem, mentioning the
information provided, mentioning the information
used to pose the problem, and using the information on
the problem that is posed to solve the problem.
Subjects made conjecture that any information
selected is enough used to solve the problem and then
testing conjecture by using the selected information to
solve the problem and making conjecture that the
information provided may be used to posing the
problem
Preparing a problem posing plan

The stage of preparing problem posing plan
subject ST1
explaining the plan to make the problem of

showed an understanding by

looking for information that is clear, then modify
it to be more difficult then the idea of posing
problem obtained after seeing the price and in
making the problem should not be difficult. This
result is in accordance with Stoyanova and
Ellerton (1996) opinion that in semi structured
situations students should use the knowledge,
skills, concepts, and relationships of their earlier
mathematical experience.

3. Posing problem
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figure 2. The result of problem posing test for
subject ST1 in interview
At posing a problem, subject ST1 made and
tested conjecture that there are another problem
that can be ST1
understanding with explaining the plan to pose

given. Subject showed
the problem that is still the same as before that is
estimate the answer. For ideas is modifying the
product with the product.
Checking questions, solutions strategies, and answers
At checking question, the solution strategy
and the result, ST1 provide evidence of the truth
that the tasks are in accordance with the task
requests, provide evidence of the correctness of
the steps of the problem, and provide evidence of
the results. The subject of ST1 draws the
conclusion that in making the question of the
type of brochure such as the image given is to
seek clear information and write the problem
because it should be detailed with logical reasons
because if done by others, others can understand
about the problem.
Students’ Mathematical Reasoning In Posing
Mathematical Problem In Semi-Structured Situation
for category BS/SB
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figure 3. the result of problem posing test from
subject ST2

The step understanding the information given
subject ST2 showed understanding by way of
mentioning and explaining the information provided.
The subject ST2 mentioned the selected information to
make the problem and gives a logical reason because
the selected information already has its price. Subject
ST2 described the information on the problem is made
used to solve the problem. Subject ST2 made
conjecture that the information provided can be used
to create a problem. Subject ST2 made and tested
conjecture that the information on the problem is
enough to solve the problem.
Preparing a problem posing plan

At preparing a problem posing plan, subject ST2
showed an understanding of the problem plan. The
plan to pose problem is the subject of ST2 is thought
out how to make the answer reasonable, then make the
problem according to the selected information and
explained that the problem posed must accordance
with general condition. problem posing idea that is
thinkable from matter ever done then subject of ST2 in
making problem need not always difficult, in
accordance with existing in mind. This result is in
accordance with Stoyanova and Ellerton (1996)
opinion that in semi structured situations students
should use the knowledge, skills, concepts, and
relationships of their earlier mathematical experience.
Posing a problem
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Figure 4. the result of problem posing test from
subject ST2 in interview
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At step posing a problem, subject ST2
making and testing conjecture with explained
that there were another problem that can pose.
Subject ST2
explained the plan of pose problem that us

showed understanding with

thinkingable the solution, before write the
problem.
Checking questions, solutions strategies, and answers
At Checking questions, solutions strategies, and
answers, subject ST2 can’t providing evidence of the
truth because subject ST2 wrong in calculating
when subject ST2 solve the problem it make
subject ST2 also can’t providing evidence of the truth
the solution. But, subject ST2 can providing evidence
of the truth that the problem posed is true. Subject
ST2 drawing logical conclusions that pose a
problem and solve the problem need to think and
must check the solution is right. Then subject ST2
Give a logical reason because although making
your own problems and already understand how
to solve it can still miscalculate.

CONCLUSION

Based on the result of this research, we have
conclusions that students’ mathematical reasoning in
posing mathematical problem in semi-structured situation.

The stage of understanding the information provided,
the students mentioned and explained the information
provided, mentioned and wrote information on the problem
made, made and tested the conjecture that the information
given enough to solve the problem

At Preparing a problem posing plan, student explained
plan pose problem is looking for information that clear and
then modify

At step posing a problem, students made and tested the
conjecture that there are another problems that can be made
from the information provided and do the plan that is
prepared.

At step checking questions, solution strategies, and
solution. Students provide evidence of the truth of the
posed problem is in accordance with the request, provide
evidence of the correctness of the steps in solving the
problems posed, provide evidence of the truth of solution
and draw the conclusion that in making the problem type
brochures need to find clear information with logical
reasons that solver can understand the problem that is posed

SUGGESTION
Based on the result of this research, we have suggestion
as follows.
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1. Based on the results of research students show
reasoning in the pose problem. This suggests that the
problem-posing task can be used to identify students'
reasoning.

To other researchers who will follow up this research
should minimize the weaknesses, in order to obtain
better and more accurate results by providing more in-
depth interview questions. So it can further explore
information about students' mathematical reasoning in
posing the problem
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