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The demands of professional teachers to design technology-assisted learning that
can facilitate all students to develop their potential. the fact that the quality of
students' adaptive reasoning in solving math problems is still low which has an
impact on other mathematical competencies. The purpose of this study was to
determine the differences in the improvement of adaptive reasoning abilities
between students who have implemented Search Solving Create and Share learning
assisted with Microsoft Mathematics and conventional learning. The method used
is quasi-experimental with the non-equivalent pre-test and post-test control group
design. Through the Simple Random Sampling technique, two classes were
selected, namely class X1 and X2 one of the SMA in Bandung Indonesia. Test
instrument: story questions about adaptive reasoning abilities. Analysis using
independent T-test data. Result: There is a difference in the improvement in
adaptive reasoning abilities between students who using search-solve-create-
share learning assisted by Microsoft mathematics compared to conventional
learning. Students' difficulties in solving story problems with adaptive reasoning
abilities can be minimized by getting used to solving non-routine story problems.
Learning search-solve-create-share assisted by Microsoft mathematics accustoms
students to convey assumptions, provide reasons for answers, draw conclusions
from statements, and students can find patterns of various mathematical problems
through multi-interactive media.

d ; Crossref '@@

https://doi.org/10.31764 /jtam.v5i1.3918 This is an open access article under the CC-BY-SA license

*

216


http://journal.ummat.ac.id/index.php/jtam
mailto:wati85@uinsgd.ac.id
https://doi.org/10.31764/jtam.v5i1.

Wati Susilawati, Adaptive Reasoning Based... 217

A. INTRODUCTION

Adaptive reasoning ability is one of mathematics learning purposes which is written in
Content Standard. Adaptive reasoning is not only covering deductive reasoning, which only
took conclusion based by formal proof deductively, but it also covers inductive and intuitive
reasoning by taking conclusion based on pattern, analogy, and metaphor. Adaptive reasoning
is related to students' logical thinking ability concerning mathematical concepts (Aaron &
Herbst, 2015). (Yanti etal.,, 2020) revealed that adaptive reasoning is related to students' logical
thinking ability to provide various alternative solutions according to mathematical problem
situations. This shows that adaptive reasoning is important to be mastered by the student to
support learning ability.

According to (Wibowo, 2016) NCTM standard about adaptive reasoning is achieved by (1)
directing mathematics problem, (2) building student's experience and knowledge, (3)
developing mathematics thinking skill that convincing about the validity of a certain
representation, making a conjecture, solving the problem or making answer from a student, (4)
involving student's intellectual consisting of directing question and task that involved student,
and challenged student, (5) developing student knowledge and mathematics skill, (6)
stimulating student to make the connection and to develop a framework which is coherent for
mathematics ideas, (7) useful to problem formulation, problem solution, and mathematics
reasoning, and (8) promoting the development of all students ability to do mathematics works.
According to (Muin et al.,, 2018) there are indicators for adaptive reasoning, which is (1)
directing conjecture; (2) giving a reason for the answer; (3) concluding a statement; (4)
checking the validity of an argument; and (5) discovering mathematics problem pattern. Yet, in
this research, the five indicators have been modified into four indicators, which are (1)
directing conjectures (2) checking the validity of the argument (3) providing reasons for the
answers given; (4) describe the conclusion of a statement. So that adaptive reasoning can be
carried out through innovative and contextual learning.

Empirically, the cold fact has shown that the level of student adaptive reasoning abilities is
still low. This is based on a study conducted in a high school in Bandung, it was found that more
than 50% of students have a low level of adaptive reasoning ability (Wati Susilawati & Dewi,
2019). Likewise with the results of research (Yusrawati Syahkubat, Siti M Amin, 2017) that
student attitudes during learning and mathematical logical thinking abilities are still low.
Research conducted by (Setiawan et al., 2018) shown that a student's adaptive reasoning ability
is not satisfying yet because the obtained score of a student's adaptive reasoning ability is still
below the minimum completion criterion. As a result, many students fail to manifest
extraordinary performance in math subjects (Fluck & Dowden, 2013). The low level of student's
adaptive reasoning, allows mathematics learning only demands a student's ability, but not
considering student's potential. Nonoptimal learning process, a teacher not involves the
student in the learning process even there was no interaction between a student with student
and student with teacher, a student is not doing exploration, discovering properties, arranging
and testing conjecture, but the student only receive what has been given or taught. Now the
educational process seems to support rote learning (Rofiki et al.,, 2017) just looking for the
correct answer without finding another solution. As a result, most students lack adaptive
reasoning skills. According to research (Darwani et al.,, 2020) that students are not able to
understand non-routine problems in solving their adaptive reasoning abilities and they
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struggle to use their reasoning power and consequently, they cannot formulate, present and
solve problems efficiently, precisely, and logically. Even though the adaptive reasoning process
is one of the goals of learning mathematics since students enter junior high school (Ansari et
al,, 2020; Dawkins & Roh, 2016). The lack of student's adaptive reasoning aspect is also caused
by the mathematics learning model that is not facilitating student to learn actively and not
stimulates the student to use reasoning (Yanti et al., 2020) With the complexity of these
problems, a learning model is needed that can generate students' adaptive reasoning skills.

There is a lot of learning model alternative that can facilitate mathematics reasoning ability
development, one of it is Search-Solve-Create-and Share (SSCS) learning model. This model
covers four phases, which is: First, the Search phase aims to identify the problem. Second, the
Solve phase aims to plan a problem solution, a student looks for an alternative answer that is
possible to solve the problem. Third, the Create phase aims to execute varied problem solving,
a student writes an answer idea which is assumed as true that obtained from the Solve phase.
And the least, the Share phase aims to socialize the problem solving, the student discusses the
obtained his/her obtained answer to other groups to be evaluated together (Mursyidah et al.,
2019). Several researchers have researched the SSCS learning model, including (Milama et al,,
2017) that SSCS can improve students' mathematical critical thinking skills. (Delta Aringga
Rakhmi, Kartono, 2018) revealed that learning with the SSCS model had a significant effect in
improving students' dispositional abilities and understanding of mathematical concepts.
(Kurniawati, L., Fatimah. B, 2014) that SSCS learning can improve students' logical thinking
skills. (Diani et al., 2019) revealed that the SSCS cooperative learning model is an alternative to
improving students' reflective thinking skills and mathematical problem-solving abilities.

We have to realize the importance of learning that potentially develops adaptive reasoning
ability. It needs the effort to choose learning technology that completely able to stimulate
interest and to be motivated in the learning process, that looks after uniqueness of a being, that
can solve a problem is applying Search-Solve-Create-and Share learning assisted by Microsoft
Mathematics software, that triggers student to plan learning media as concept formulation
project. Microsoft Mathematics is software that has a symbolic computation system and works
based on mathematics models. The Discovery result of (Mendezabal & Tindowen, 2018) said
that Microsoft Mathematics can improve student learning motivation. The research results
(Oktaviyanthi & Supriani, 2015a) show that the use of Microsoft Mathematics in teaching and
learning increases students' conceptual understanding and procedural skills. The study results
show (Angeles et al., 2015) that applying Microsoft Mathematics has a positive influence on
educational technology in enriching students' mathematics learning and increasing student
motivation to be more involved in classroom learning activities. According to research results
(Wati Susilawati & Suryadi, 2020), it is proven that multimedia-based mathematics learning is
the most effective in improving the process and student learning outcomes.

Based on the consideration of some of these research results, the SSCS learning model has
been widely researched but has never been applied with the help of Microsoft Mathematics to
adaptive reasoning abilities. The purpose of this study is to analyze the differences in the
improvement of adaptive reasoning skills between students who have implemented Search
Solving Create and Share learning assisted by Microsoft Mathematics and conventional
learning. And to analyze the difficulties of students in solving problems of adaptive reasoning
ability. The method used is quasi-experimental. The random sampling technique cluster
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consists of an experimental class (SSCS assisted by Microsoft mathematics) and a control class
(conventional).

B. METHODS

The quasi-experimental research method with the nonequivalent pre-test and post-test
control group design sampling method is Probability Sampling, where each member of the
population has the same chance to be selected, through the Simple Random Sampling
technique, with the consideration that sampling from the population is carried out randomly
without considering the strata in the population. In this study, all students in class X for the
2018/2019 academic year consisted of 10 parallel classes at one of the public high schools in
Bandung. The samples were taken as many as two classes, namely class X 1 with 35 students
(experimental class) and class X 2 was many as 34 students (control class). The sample
selection of the two groups was with the consideration of seeing the difference in the increase
in adequate reasoning abilities between the experimental group students who carried out SSCS
learning assisted by Microsoft mathematics and the control class who carried out conventional
learning. Before and after learning, the group was given a test. The test instrument is in the form
of adaptive reasoning ability.

The research procedure consists of 1) planning, 2) executing, and 3) research solution. In
the planning phase, doing the preliminary study to see the student's first adaptive reasoning.
Continued by making the trial test problem, executing the trial test problem, and analysing the
result. The last planning is making research instruments such as making the learning
instrument learning, Student workspace, material, and questionnaire. Next is the executing
phase. This phase is started by doing a pre-test to experiment and control class, before giving
the treatment. After that, treatment is given to the two classes with each 4 learning meetings
and ended by post test to see the significant improvement of student's adaptive reasoning skill
after being given treatment. Last phase, which is analysing pre-test and post test data to see the
significant improvement of student's adaptive reasoning skills of experiment and control class,
by using an independent T-test. Through quasi-experimental research, students in classes that
obtain learning in search-solve-create-and share assisted by Microsoft Mathematics are
required to be actively involved in the learning process such as constructing their concepts,
active in group discussions, and solving divergent problems. Whereas in conventional classes
students tend to be passive in learning, there are only a few students who are actively involved
in the learning process.

C. RESULT AND DISCUSSION

To find out the significance of the increase in adaptive reasoning ability between students
who were treated with search-solve-create-and share learning assisted by Microsoft
Mathematics and students with conventional learning, pre-test and post test data were used
which were processed with the normalized gain formula. Recapitulation of pre-test and post-
test statistical data can be seen in the following Table 1:
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Table 1. Data on the Pre-test and Post -test of Students' Adaptive Reasoning Ability

Class N Minimum  Maximum  Average
Experiment 35 2 27 10,74
Pre-test
control 34 7 23 16,44
Experiment 35 42 91 71,11
Post-test
control 34 21 63 40,73

The mean score for the pre-test and post-test in the experimental group was 10.74 and the
mean score for the post-test was 71.11. This indicates that the increase in students' adaptive
reasoning ability is higher than the pre-test and post test scores of the control group, namely
16.44 and 40.73. To see the n-gain statistical data can be seen in table 2.

Table 2. Descriptive Statistics of Students' Adaptive Reasoning N-Gain

Class N Minimum Maximum Standard Deviation N-Gain Criteria N-Gain
Experiment 35 0,38 0,88 0,130 0,675 Medium
Control 34 0,01 0,52 0,127 0,290 Low

The mean of the n-gain test for the adaptive reasoning ability of students who were given
the search, solving, create, and share learning treatment based on Microsoft Mathematics was
0.675 better than students who were given the conventional learning treatment of 0.290. To
find out that there are differences in the improvement of adaptive reasoning abilities between
students who are given the search, solve, create, and share learning treatment based on
Microsoft Mathematics and students whose conventional learning can be statistically done with
the t-test. Based on the normality and homogeneity tests of the n-gain data that have been
carried out above, it is known that the n-gain data is normally distributed and the two classes
have homogeneous variants so that further statistical analysis can be carried out using the
independent t-test more clearly can be seen in Table 3.

Table 3. The Results of the Independent Sample T-Test for N-Gain Data
t-test for Equality of Means
T Df Sig. (2-tailed) Mean Diference
Equal variances assumed 12.410 67 .000 .38513

Table 3 shows The Sig (2-tailed) value is 0.000 which is meant for the two means of the
same test. Whereas for the different tests the average of two Sig values. The value (2-tailed)
should be divided into two, then compared with the value a = 5%. Because of the Sig. (2-tailed)
is 0.000, then after dividing the two it becomes 0.000. It turns out that 0.000 <0.05, which means
that HO is rejected. In another way, it can be concluded that there is a significant increase in the
adaptive reasoning ability of students who do search-solve-create- and share learning with the
help of Microsoft Mathematics better than students who learn conventional learning.

The SSCS learning model consists of four problem-solving steps, the sequence starting from
problem investigation (searching), planning for troubleshooting, drafting problem solving
(create), and finally communicating the solution obtained (sharing). The accuracy of selecting
the SSCS cooperative learning model is an important component in efforts to improve students’
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adaptive reasoning abilities in the experimental class. This can happen because SSCS learning
has different characteristics from conventional learning models. According to research (Lia &
Bunga, 2014) that search-solving-create- and share learning can improve mathematical logical
thinking skills compared to conventional learning. The results of the study (Syafri et al., 2020)
show that the mathematical problem solving abilities of students who are taught using the SSCS
model are better than students who are taught using conventional learning models. The results
of the study (Lestari et al., 2020) show that learning SSCS with a quality contextual approach
can improve mathematical literacy and self-efficacy. The results of the study (Sukariasih et al.,
2019) shows that the SSCS model can improve high school student learning outcomes
compared to conventional learning The results of the study (Yasin et al., 2020) show that SSCS
learning has effectiveness which is relatively high so that it has an effect of 91.9% on the ability
to think reflective and the ability to solve mathematical problems. Thus, effective SSCS learning
can improve the ability to explore, predict, and reason logically, solve non-routine problems,
communicate connect ideas in mathematics and other intellectual activities.

Adaptive reasoning has increased significantly in the experimental class, according to the
results of the study (Lestari et al, 2020) students can think logically when choosing the
appropriate concept, procedural material, and applying formulas. The results of the study
(Rustana & Sumantri, 2019) show that adaptive reasoning can affect conceptual understanding
and scientific literacy. The results of the study (Mahendra et al., 2017) show that students’
adaptive reasoning has increased through reform learning rather than conventional learning.
The findings (Fikriya et al., 2018) show that students' adaptive reasoning abilities experience a
higher increase through creative problem solving learning compared to conventional learning.
Thus, students' adaptive reasoning abilities improve better after learning to seek, solve, be
creative, because students are required to be actively involved in composing concepts
independently, sharing ideas in group discussions.

The quality of learning mathematics in the experimental class is more enthusiastic with the
help of Microsoft math software, which makes it easier for students to better understand math
content and interact with computers, which is not found in conventional learning. Microsoft
Mathematics is freeware created by Microsoft Corporation to help students ensure the
correctness of problem-solving results faster and easier independently. Its features provide
students with step-by-step solutions to various math problems, very simple operations without
basic knowledge of programming languages such as Matlab, maple, and Cabri. Its existence
helps students solve problems related to several concepts, pacts, procedures, and problem-
solving methods in problem situations(Dermawan et al, 2019). This follows the results
(Purwanti & Pustari, 2013) which state that Microsoft Mathematics can increase students'
creativity to think of many unique ideas to solve problems. Based on the results of research
(Jean, M, N., Mendezabal, 2018) that learning mathematics with the help of Microsoft
Mathematics can improve students' conceptual understanding and procedural skills in solving
problems.

This application strongly supports learning with a constructivist approach, where students
are directed to find mathematical concepts based on their initial understanding (Jang & Tsai,
2012). The results of student work can be saved in the form of worksheets so that they can be
opened again. This application is very suitable and relatively easy as an alternative medium in
supporting mathematics learning that is more effective and meaningful. The use of Microsoft
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Mathematics in learning mathematics will be able to increase creativity because it allows
students to manipulate themselves in solving math problems as desired. Following the findings
(Oktaviyanthi & Supriani, 2015b) that students who carry out mathematics learning with the
help of Microsoft Mathematics show better learning outcomes and have a positive impact on
high self-confidence in solving math problems. According to research(Purwanti & Pustari,
2013) it was found that the learning achievement of students who use Microsoft Mathematics
is higher than students who are taught using traditional teaching methods. The Microsoft
Mathematics screen display is as follows:
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Figure 1. Screen Display of Microsoft Mathematics.

Based on the results of the analysis of students' problems in solving adaptive reasoning
problems, there are some students who have not been optimal in solving adaptive reasoning
ability problems, because they are not used to solving non-routine math problems that require
high-order thinking skills. Students must develop their thinking because every knowledge or
skill can only be obtained or mastered, if students are actively involved in constructing
knowledge or skills in their thinking (Lestari et al., 2020). However, all problems can be
minimized by getting students to practice solving non-routine problems. According to research
results (Muin et al., 2018); (Darwani et al., 2020) to get used to the practice of mathematical
adaptive reasoning problems, students must be facilitated in the form of questions that require
creativity in various alternative solutions in developing higher-order thinking skills in
accordance with the given problem situation. Thus (W. Susilawati, 2020) states that students
can learn well through self-habituation, meaning that students must be accustomed to working
on non-routine questions to get better results. So that learning SSCS with the help of Microsoft
mathematics can improve the quality of students' adaptive reasoning abilities.

D. CONCLUSION AND SUGGESTIONS

Improved adaptive reasoning skills among students who have implemented Search, Solve,
Create, and Share learning with the help of Microsoft Mathematics are better than students who
have implemented conventional learning. The difficulty of some students in solving adaptive
reasoning problems is because they are not used to solving non-routine math story problems
with high-order thinking skills. All problems can be minimized by getting students accustomed
to solving non-routine adaptive reasoning problems with higher order thinking skills.
Suggestions for future researchers to more specifically analyze adaptive reasoning abilities
from their intuitive-inductive and intuitive-deductive aspects. For the mathematics learning
process, it will be more effective to integrate contemporary learning models using other
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software applications to ensure the proving results of problem solving performed by students
procedurally.
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