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ABSTRACT

This study aims to produce effectiveness from the development of learning tools
through the concept of algebraic forms using Cognitive Conflict-Based Learning
(PbKK) models for mathematical problem-solving abilities that are implemented in the
Learning Implementation Plan (RPP) and Student Worksheet (LKPD) that are valid and
practical. The method used is the Plomp design research model which consists of three
phases, namely the preliminary research phase, the development phase (development or
prototyping phase) and the assessment phase. The subjects of the study were the
seventh grade students of junior high school. Data collection techniques used was
posttest tests from two classes, namely the experimental class and the control class.
Data analysis techniques are using the Independent-Sample T Test. The analysis shows
that p-value = 0.034 <0.05 means that there are significant differences between the two
classes. So, the development of Cognitive Conflict-based learning tools has a positive
impact on students' mathematical problem solving abilities in algebraic form material.
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INTRODUCTION

The form of algebra is a branch of mathematics that in problem solving uses
symbols in the form of letters that represent unknown numbers or values. This form of
algebra is not only used in mathematics but also used in other fields of science such as
natural sciences, computer science, economics, business, technology, finance, and
others [1-3]. The form of algebra is one of the mathematical materials that is less liked

and considered difficult by students. From the results of research conducted by
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Hasibuan, et al [4-8] shows that students have difficulty in the concept of algebraic
forms, initial abilities, learning models used by teachers in teaching and difficult to
overcome misunderstandings caused by misconceptions that occur in students regarding
the concepts the concept of algebraic form. Nurhamsiah's research [9] found problems
that students still had difficulty identifying coefficients, variables, similar tribes,
difficulty carrying out the addition and subtraction of positive and negative terms,
difficulty in determining the results of addition and subtraction of different types of
operations, difficulty in determining the results of subtracting one by syllable, the
difficulty of doing the distributive properties of multiplication in addition. In this case it
is clear that the form of the alajbar is a difficult material for students.

One of the factors that influence the difficulties experienced by students is the
learning process and learning resources that have not been able to solidify existing
concepts in students. Wayan, et al [10] stated that in order to solidify concepts in
students there needs to be learning resources in this case the Learning Implementation
Plan (RPP) and Student Worksheets (LKPD) based on an appropriate learning model
that is to strengthen and enhance students' understanding of concepts. But the reality on
the ground shows that learning resources (RPP, LKPD) are rarely found based on
learning models that are able to strengthen and enhance students' understanding of
concepts. If we look at learning activities on learning resources that are commonly used
today are still too monotonous, that is, starting from giving a definition and continuing
on decreasing formulas, sample problems and problem solving. There are no activities
that involve students directly to find concepts, solve problems either in detail or simply.
As a result of the activity that is watched is the lack of active students to construct
understanding of concepts and not knowing the misconceptions (misconceptions)
students had before. In addition, learning resources that contain monotonous activities
encourage teachers to teach mathematics mechanically and algorithmically [11-15].

One of the basic abilities students must master is the ability to solve
mathematical problems. Through the ability to solve mathematical problems students
are expected to be able to use the rules systematically and connect various rules that
have previously been known to solve the problem at hand. But the reality of the current
learning process students in general are still confused to understand the problems so
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students find it difficult to determine what strategies or rules are appropriate to use to
solve the problems faced so that in the end the students' mathematical problem solving
abilities become low. This is evident from the results of the literacy analysis conducted
by Fauzan and Tasman [16] in the Province of West Sumatra with the conclusion that
the mathematical abilities of junior high school / MTs students still tend to be low. One
of the mathematical abilities discussed is the ability to solve mathematical problems,
where the percentage of 40.957% of students get a low score, 34, 574% get a moderate
score, and 24.468% get a high score.

To improve the quality of mathematics learning, teachers need to develop
learning tools in the form of lesson plans (RPP) and student worksheets (LKPD) which
are based on a learning model that is able to increase understanding and stabilization of
student concepts and student-centered learning activities.

One learning model that can improve students 'understanding and stabilization
of concepts and improve students’ mathematical problem solving abilities is cognitive
conflict based learning models. Cognitive Conflict-Based Learning Model is a learning
model that enhances students' understanding of concepts by contrasting false concepts
with students with actual scientific concepts, so students will realize their mistakes and
change or complement the concepts they understand, also very helpful for solving
problems that might be encountered in the future coming [17-19]. According to Osborne
[20] Cognitive conflict models have a general pattern, namely: exposing alternative
framework (expressing initial conceptions), creating conceptual cognitive (creating
conceptual conflicts), and encouraging cognitive accommodation (seeking cognitive
accommodation). There are several expert opinions regarding the stages of cognitive
conflict based learning models, one of which is used in this study is the stages proposed
by Mufit [21] namely there are four stages in cognitive conflict based learning models.
The first stage is the activation of preconceptions and misconceptions, the second is the
presentation of cognitive conflict, the third is the discovery of concepts and equations,
and the last is the reflection stage. If we look at the stages of learning that exist in the

cognitive conflict based learning model, it is mostly done by students.
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The purpose of this study is to examine the effectiveness of cognitive conflict-
based learning tools on algebraic form material on students' mathematical problem
solving abilities.

METHOD

This type of research is development research. The learning device
development model that will be used is the Plomp model [22]. This model has three
stages, namely the preliminary investigation, the prototyping stage, and the assessment
phase.

The preliminary investigation is carried out needs analysis, curriculum
analysis, analysis of student characteristics, and concept analysis. The second stage or
the stage of making Prototype is carried out formative evaluation, design and evaluation
activities. The steps of formative evaluation start from own evaluation, expert review,
one-on-one evaluation, small group evaluation and field test. The instruments used in
this study include a list of interview questions, validation sheets, observation sheets,
questionnaires. Before being used, each instrument was validated by expert experts and
carried out practicality tests to see the ease of use of the learning tools developed.

The third stage is the assessment phase (assessment phase). At the assessment
stage the students' mathematical communication skills were tested to determine the
effectiveness of cognitive conflict-based learning tools. Data collection techniques used
was posttest tests from two classes, namely the experimental class and the control class.
The subjects of this study were students of class VII junior high school 27 Kerinci. The
effectiveness of cognitive conflict based learning tools is defined as an increase in
students' problem solving abilities.

RESULTS AND DISCUSSION

The assessment phase is carried out to determine the effectiveness of the
learning tools through the RPP and LKPD. The potential impact of learning tools is
measured through the posttest of the two classes for comparison. For the experimental
class using cognitive conflict based learning tools and the control class using ordinary
learning. This aim is to see the development of students' mathematical problem solving
abilities in different classes of algebraic form material. Furthermore, the value is

processed using descriptive statistics; the results can be seen in Table 1.
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Table 1. Descriptive Statistics of Experimental Classes and Control Classes
Class N [ Mean [Std. Deviation| Std. Error Mean

Eksperimen | 15 [74.8667| 12.19992 3.15001

Control | 15|65.2000( 11.61403 2.99873
The results of the descriptive statistical analysis in Table 1 show that the

average posttest results of the experimental class are higher than the control class. The
average difference in the posttest results of the experimental class and the control class
IS 9.66. This shows that the results of the mathematical problem solving ability of
experimental class students are better in the control class.

Based on the normality test using the Kolmogorov Smirnov test, the
significance value obtained for the experimental class and the control class is 0.805 or>
0.05, so that means the data is normally distributed. Both samples have normal

distribution; the next step is to test the variance homogeneity.

This homogeneity test uses the Independent Sample T test. Obtained the
significance value of Leven's Test for Equality of Variance is for the variable
mathematical problem-solving ability of 0.895. Because the significance value> 0.05, it
can be said that the data variance of students' mathematical problem-solving abilities of
the two groups is the same (homogeneous). After obtaining that the results of the
analysis of both homogeneous variances t-test was performed. The data shows that the
significance is 0.034 <0.05, which means that there are significant differences between
the two experimental and control classes when the test is done on the students'
mathematical problem solving abilities. The following is a description and analysis of
student answers in accordance with indicators of students' mathematical solving abilities
in the experimental class and the control class.

Indicator 1: Understand the problem by identifying the elements that are known, asked
for and the adequacy of the elements needed. The results of student answers can be seen

in the following picture.
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Figure 1. Results of the answers of the experlmental class students
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Figure 2. The results of the control class students’ answers

For the first indicator on this problem the students are asked to work on is
identifying the elements of Mr. Arif's pool that are known such as the shape of the pool,
initial area, area added and what is asked about the problem is the area of Mr. Arif's
pond after it was expanded. The results of the answers in the experimental class indicate
that students have been able to identify all the elements needed in full for the initial
steps of solving the problem and are able to identify what is asked in the questions
posed; this means students in the experimental class have been able to understand the
problems given. In contrast to the experimental class, students in the control class have
also identified elements that are known but are still incomplete which will cause

students to be difficult to solve the problems encountered.
Indicator 2: Develop a problem-solving plan.

The results of student answers can be seen in the following picture.
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Figure 3. Results of the answers of the experimental class students
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Figure 4. Results of control class students’ answers

For the second indicator in this problem the students are asked to do is to
develop a problem-solving plan such as the formulas used and to link the information
with the element in question. Based on the answers of students in the experimental
class, students have developed a complete problem-solving plan such as writing the
square area formula because what is known in the new area is only the length of the
side, not the area, so the square area formula is needed to determine the area of the
added square and students have been able to connect the information existing with the
element in question. Unlike the case with the answers of students in the control class,
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the answers of students in the control class for this second indicator only write the
relationship between the existing information with the elements asked without writing
the formula needed to solve the problem, this will be fatal for students because it will
lead students to wrong completion steps.

Indicator 3: Implement a problem solving plan.

The results of student answers can be seen in the following picture.

Figure 5. Results of students' answers to the experimental class

Figure 6. Results of control class students' answers

For the third indicator in this problem the students are asked to do is to carry
out the problem plan that was prepared in the previous indicator. In the experimental
class students it was seen that the answer given was appropriate in accordance with the
questions given in the problem, namely writing the old area of Pak Arif's catfish pool
and for the area added because it was known that the length of the sides was to obtain
the area added by the student multiplying side by side in accordance with rectangular
area formula. Then the old area is added to the new area. The answers of students in the
experimental class are very different from the answers of students in the control class.
In the control class, students simply add the old area with the length of the new wide
side and obviously students will get the wrong answer.
Indicator 4: Re-examine the results obtained.
The results of student answers can be seen in the following picture.

Figure 7. Results of experimental class students' answers
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Figure 8. Results of control class students’ answers
For the fourth indicator in this problem the students are asked to work on is to

double check the answers that are given in accordance with the questions given. Based
on the students' answers in the experimental class, it is clear that students have checked
the answers exactly according to the questions given. Unlike the case with the answers
of students in the control class, students actually have been able to re-check the answers
they wrote but because the answers given are wrong then the re-examination carried out
does not mean anything.

Based on the description and analysis of the results of students ‘answers from
the two classes, the experimental class tends to be better at seeing the development of
students' mathematical problem solving abilities. The results of the students' answers
above only represent some students. Therefore, the development of cognitive conflict-
based learning tools conducted in the experimental class can improve students'
mathematical problem solving abilities. So based on the three results of this
effectiveness test analysis, it can be concluded that cognitive conflict-based learning
tools have a positive impact on students' mathematical problem solving abilities on the
topic of algebraic forms.

CONCLUSION

Based on the data obtained from the results of the posttest conducted in two
groups, namely the experimental class as a class using cognitive conflict-based learning
tools and the control class with conventional treatment, it can be concluded that the
development of cognitive conflict-based learning devices has a positive impact on

students' mathematical communication abilities.
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