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ABSTRACT

This study was motivated by the limitations of conventional learning models in improving
mathematics problem solving skills. The purpose of this experiment is to see the effectiveness of the
cybernetic-based Think Talk Write learning model to help students solve mathematical problems.
The method used is quantitative with pseudo-experiment research type. The sample was selected
and there were two classes with the same ability to solve mathematical problems based on the
analysis of initial scores. Data analysis through t-test with « = 0.05. The test instrument was
validated by both validators and was in the form of mathematical problem solving questions
accompanied by a scoring rubric. The test results were subjected to t-test as an effectiveness test and
it was determined that H, was rejected. This means that there is a difference in the average
mathematical problem solving ability of students from the two sample classes. Based on the marginal
mean, the class that applied the cybernetic-based Think Talk Write learning model was better than
the class with conventional learning. The impact of this research makes students more active, able to
think critically, and improve students' skills in utilising information systems to solve mathematical
problems.
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ABSTRAK

Penelitian ini dilatarbelakangi adanya keterbatasan model pembelajaran konvensional dalam
meningkatkan kemampuan pemecahan masalah matematika. Tujuan eksperimen ini untuk melihat
keefektifan model pembelajaran Think Talk Write berbasis sibernetik guna membantu siswa
memecahkan masalah matematika. Metode yang digunakan yaitu kuantitatif dengan tipe penelitian
eskperimen semu. Sampel dipilih dan terdapat dua kelas dengan kemampuan memecahkan masalah
matematika yang sama berdasarkan analisis nilai awal. Analisis data melalui uji-t dengan o = 0,05.
Instrumen tes telah diakui validitasnya oleh kedua validator dan berupa soal memecahkan masalah
matematika disertai rubrik penilaian. Hasil tes tersebut dilakukan uji-t sebagai uji efektivitas dan
didapatkan penentuan bahwa H, ditolak. Hal itu bermakna terdapat perbedaan rata-rata kemampuan
pemecahan masalah matematika siswa dari dua kelas sampel. Berdasarkan marginal rata-ratanya,
kelas yang diterapkan model pembelajaran Think Talk Write berbasis sibernetik lebih baik daripada
kelas dengan pembelajaran konvensional. Dampak dari penelitian ini menjadikan siswa lebih aktif,
mampu berpikir kritis, dan meningkatkan keterampilan siswa dalam memanfaatkan system informasi
untuk memecahkan permasalahan matematika.

Kata kunci: pemecahan masalah matematika; sibernetik; think talk write
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Introduction

Effective learning requires good interaction between teachers and students.
Choosing the rightlearning technique with the appropriate learning media can make
it easier for students to understand learning materials (Farahsanti, Pribadi, Ariyanti,
& Gunawan, 2021). Difficulties in learning mathematics require educators to be
creative in developing learning models (Hasiru, Badu, & Uno, 2021). Learning
models are utilised as a reference to find the right tools by planning the learning
process.

In addition, in this digital era, teachers are also involved as facilitators by
utilising the use of technology as learning media to expand student learning
resources (Andi Sadriani, M. Ridwan Said Ahmad, & Ibrahim Arifin, 2023). Education
quality can be improved by teachers being directly involved in the teaching and
learning process (Pradja & Firmansyah, 2020). Education is an important learning
process for the progress of the country, and science and technology are key to the
future (Dewi, Wibawa, & Widiasih, 2023). A learning model is needed that can
improve problem-solving abilities (Komariya, Farida & Vahlia, 2018). One of the
learning models that can be utilised by teachers in helping the learning process is
the cybernetic-based Think Talk Write learning model.

The Think Talk Write learning model can develop students' thinking with basic
concepts through three stages: thinking, speaking, and writing. The learning is
interactive, collaborative, and critical thinking in improving student understanding
so it is necessary to apply the Think Talk Write learning model in mathematics. This
learning model activity requires thoroughness through thinking (think), seen from
the steps of reading a problem, followed by recording what has been read (write),
the next stage speaks (talk) communication with words that students understand in
order to be skilled in reflecting thoughts (Rizal, 2018). Based on this, this learning
model can be implemented to help improve students' critical thinking skills.
Problem consists of a series of steps used to achieve learning objectives, so that it
can help students in solving the obstacles they face (Agustina & Vahlia, 2016).

Cybernetic-based Think Talk Write learning model is needed in mathematics
learning because it is superior to conventional models in terms of interaction,
feedback, and information processing. It is believed that the Think Talk Write
learning model can facilitate students in learning mathematics (Riansyah & Sari,
2018). The Think Talk Write learning model has advantages including: 1) it can
create a spirit of student learning independence in understanding a material, 2)
students are given the opportunity to collaborate which allows interaction to
improve communication and student activeness. 3) the results of the discussion are
written by students in their own language so that it is easier to understand the
learning outcomes. The weaknesses of this learning model include: 1) Requires
more supervision because students will ask the teacher more often. 2) the
discussion process will be dominated by smart students. 3) Because the system is a
discussion, it will take longer time (Retnowati & Ekayanti, 2020). Seeing these
advantages, there is nothing wrong with educators implementing Think Talk Write
as a learning model.

Cybernetic learning theory is a theory that prioritises processes over
outcomes that are examined in the form of information systems delivering messages
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from teachers to students (Kalifah, Hidayah, & Yanti, 2022). Cybernetic learning
takes place when students process information, monitor the information, and plan
strategies related to the information obtained. The main aspect of this theory is the
information system, which will determine the success of the learning process
(Telaumbanua, Gulo, Lahagu, Gulo, & Gulo, 2022).

Cybernetic theory learning can be applied to achieve learning objectives by
utilising technology as a digital-based learning medium (Wahyuna, Usmaidar, &
Febriyanni, 2023). Amanda revealed that cybernetic theory has advantages and
disadvantages, the advantages of cybernetic theory are: 1) More process-orientated
ways of thinking. 2) Contains economic aspects in the presentation of knowledge 3)
Learning competencies can be more complete 4) Learning activities are more
directed towards the goals to be achieved. 5) Learning is transferred to the real life
environment 6) Learning management is adjusted to the abilities of each individual.
There are weaknesses in this theory because it only focuses on information systems
and does not pay attention to the process of learning (Nur’alimah, 2022). The
utilisation of technology in mathematics learning can accelerate learners' learning
process and make it more efficient, and can develop their problem-solving skills
(Saputra, Utami, & Purwanti, 2023). The way to find out how much students
understand a problem is to give them a problem (Setiani, et.al., 2020).

The connection between Think Talk Write learning model and cybernetic
theory lies in the process of student interaction and feedback that occurs in the
learning process. Students will receive feedback that can help their understanding
after the thinking and discussion process. Feedback is a staple in cybernetics that
allows the learning system to adapt and evolve (Roisah, Kusrina, & Porwanto, 2023).
Think Talk Write creates dynamic interactions that are in line with cybernetic
theory where students are involved in processing information to obtain certain
results. This learning model as an alternative makes the learning environment
adaptive and responsive to students. That way it can be a reference to improve
students' mathematical problem solving skills.

At the research site, students' level of understanding of mathematics problems
varied. Some students struggled to understand and solve problems while others
were able to identify problems more quickly. A variety of problem-solving strategies
were found with most students still relying on conventional learning models
without deeper understanding. Students who are interested in mathematics tend to
be more active in finding solutions than students who find mathematics difficult and
give up more easily.

Mathematics learning on mathematical problem solving skills includes
understanding the problem, developing mathematical patterns, determining
solutions and finding acceptable answers (Exacta, et. al,, 2021). Tambunan said
mathematical problem solving skills are useful for high school students in
supporting the accuracy of the decision-making process, as a provision for students
to be able to compete in various fields, where problem solving skills are one of the
key skills needed (Khairani, Permana, Fauzan, & Musdi, 2024). Problem solving is
regarded as the process of knowing combinations and solving problems with
different steps (Astuningtyas, Wulandari, & Farahsanti, 2017). Thus, mathematical
problem solving ability is closely related to students' skills in the process of
interpreting a problem.
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Based on research conducted by Hidayah & Arif (2022) it is said that the
effectiveness of the Think Talk Write learning model is more valuable than
conventional learning. Research by Cahyaningrum et al., (2020) it is concluded that
the strategy of Think Talk Write learning is effective in students' mathematical
problem solving ability. Research by Kalifah et al., (2022) it is concluded that
cybernetic learning theory is effective in indicating information systems and making
students independent and disciplined so that they can help solve problems.

Maths learning difficulties in students are influenced by various factors, both
internal and external. Internal factors: low interest in learning and motivation, and
a tendency to behave badly when learning mathematics. While external factors:
teachers' teaching is less varied, the family environment is less motivating, and the
average education of the community is relatively low (Ayu, Ardianti, &
Wanabuliandari, 2021).

Based on the three relevant studies and the mathematics learning difficulties
experienced by students, it is encouraged to conduct research to find out whether
the cybernetic-based Think Talk Write learning model is more effective than
conventional learning. The existence of this research is expected to be able to train
and help improve students' ability to solve mathematical problems and manage and
process information.

Research Methods
The research method is quantitative with the type of research Quasi
Experiment. This experiment will compare students' ability to solve math problems
before and after applying the Think Talk Write learning model based on cybernetic
theory. The treatment imposed on research subjects is a quasi-experimental design.
Research Stages can be seen in Figure 1.
Figure 1. Research Stages

Problem
Identification

Theoretical
Foundations

Hypothesis
formulation

Population

Instrument Data
validation collection

Data analysis|

L Summary

Figure 1 shows the stages of the research conducted. The population was
Veteran High School Sukoharjo class X students. The sample was obtained through
Cluster Random Sampling taken randomly from 7 classes, where each class
numbered 40 students. The research was divided into two classes, namely the
experimental class (Class X E2) which would be subjected to treatment and the
control class (Class X E1) which applied conventional learning.

Sample
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The instrument used to obtain data by giving tests. The test was conducted
before and after the cybernetic-based Think Talk Write learning model treatment.
The test was in the form of a description question that had been validated by two
validators, namely a lecturer and a high school mathematics teacher. The test
instrument was carried out a content validation process by checking the suitability
of the questions based on the problem solving ability indicators in the test validation
sheet.

The treatment plan stage is 1). First the two classes were given an initial test,
the test carried out was a mid-semester summative assessment. 2). The next stage
students in the experimental class applied the cybernetic-based Think Talk Write
learning model 3). Then students are given a final test, in the form of a description
question (essay) that has been validated in the experimental class. The purpose of
the test is to compare the initial test with the final test that was previously obtained.
According to Polya, in solving problems, you can use the stages of understanding the
problem, making plans, carrying out plans, and reviewing (Masturoh, Syaiful, &
Hasibuan, 2023). Test scoring indicators can be seen in Table 1.

Table 1. Test scoring indicators

Aspects Indicator Score
Understand the 1. Record understanding and questioning 4
Problem appropriately and fully

2. Notes understanding and questioning 3
appropriately but less fully
3. Notes understanding and questioning 2
inaccurately
4. No Recording understanding and 1
questioning
Organise a plan 1. Write the mathematical steps needed to 4
solve the problem correctly and fully
2. Writes the mathematical steps needed 3
to solve the problem correctly but less
fully
3. Writes the mathematical steps needed to 2
solve the problem inaccurately
4. Did not write the math steps needed to 1
solve the problem
Implementing the 1. Able to solve problems precisely and 4
plan fully
2. Able to solve problems correctly but less 3
fully
3. Able to solve problems with less 2
precision
4. Unable to solve problems 1
Review 1. Recording answers precisely and fully 4
2. Recording the answer correctly but 3
not fully
3. Recording the answer results is not 2
correct
4. Did not record answers 1
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(Arifin & Aprisal, 2020).

The indicators in Table 1 are used as a reference to assess mathematical
problem solving skills. The assessment is to help in identifying things that need to
be improved in the problem solving process. After the test was carried out, the data
were analyzed through the T test with a significance value (« = 0,05) to determine
the difference in the average value of students before and after being treated with
the cybernetic-based Think Talk Write learning model. Data analysis in the form of
descriptive statistics, normality test, homogeneity test, and hypothesis testing.

Before analyzing the test results, a balance test was carried out using the t-test,
provided that the normal distribution and homogeneity of variance were met. The
normality test was assisted by SPSS software using the One Sample Kolmogorov
Smirnov Test formula. Then Levene's test was used to find whether the homogeneity
of variance was met.

The t-test steps taken to test effectiveness begin with formulating Hy: iy, = p,
(there is no difference in the average learning outcomes of the two sample classes
taken). The results of the hypothesis test determine H,, is rejected or is accepted by
looking at the comparison of the level of significance. If p < a then H,, is rejected,
while if p = a then H,, is accepted.

Results and Discussion

The data on students' initial grades in this study used mid-semester
summative grades, while the final data on students' grades were obtained through
tests given at the end of the treatment. The test instrument has been validated by
two validators, namely teachers and lecturers. The validation results contained
several words that caused assumptions and have been revised. So that the test used
as an instrument has been declared valid and suitable for research use.

Based on the Cluster Random Sampling technique, a sample of two classes
was obtained, namely class X E1 and X E2. Each class consists of 40 students. Class
X E2 isthe experimental class that will be applied cybernetic-based Think Talk Write
learning model and class X E1 is the control class that is applied conventional
learning model.

The initial values of the two classes before the experiment were descriptive
statistics are stated in Table 2. The initial value data were tested for normality and
homogeneity with the results presented in Tables 3 and 4 before the balance test
through the t test was carried out. Descriptive statistics of initial scores can be seen
in Table 2.

Table 2. Descriptive statistics of initial scores

Class N Mean Standart
Deviation
experimental class (X E2) 40 35,90 17,079
control class (X E1) 40 36,80 16,012

Judging from Table 2 shows that the average initial score of students from
the experimental class is 35,90 and the average initial score of students from the
control class is 36,80 . It is known that the average of Class X E1 is higher than Class
X E2. Normality test of initial scores can be seen in Table 3.
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Table 3. Normality test of initial scores

Class a p(Sig) Determination Results
experimental class (X 0,05 0,096 H, is accepted Normally Distributed
E2)

control class (X E1) 0,05 0,145 H, is accepted Normally Distributed

Based on Table 3, the results show p > «a decision H, is accepted. This means
that the initial values of the two sample classes are normally distributed.
Homogeneity test of initial score can be seen in Table 4.

Table 4. Homogeneity test of initial score

Levene’s Test a p (Sig.) Determination Results
0,009 0,05 0,925 Normally Variance is
Distributed declared
homogeneous

In Table 4 there are results from the homogeneity test with the Levene test,
F count = 0,009 € DK and 0,925 > 0,05 means p > «, then the determination
H, is accepted. This means that the homogeneity of the variance of the two sample
classes is fulfilled. So that in table 5 there are the results of the continued t-test to
find out the initial data is balanced with a homogeneous hypothesis. Analysis of
baseline scores with Independent sample t-test can be seen in Table 5.

Table 5. Analysis of baseline scores with Independent sample t-test

Result t a p (Sig.) Determination Results

0,480 0,05 0,632 H, is accepted Balanced initial value

Judging from Table 5 that t count = 0,480 € DK and 0,632 > 0,05 means
p > «, then the determination H,, is accepted. This means that the mathematical
problem solving ability of students from two classes is balanced or the same before
treatment. That way the two classes can be used as experimental and control classes.

Furthermore, the effectiveness test uses student final score data obtained
from the test after the experiment. Based on the test results, the descriptive statistics
are shown in Table 6.

Table 6. Descriptive statistics of final grades

Class N Mean Standart
Deviation
experimental class (X E2) 40 78,70 9,603
control class (X E1) 40 56,65 13,515

Table 6 shows that the higher average of the experimental class is 78,70 than
the control class whose average is only 56,65 . Furthermore, to determine the
effectiveness of the cybernetic-based Think Talk Write learning model, a
comparison test of the means of the two classes is needed.
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The implementation of the t-test is the same as the balance test on the initial
score. The data were analyzed with the normality test in Table 7 then in Table 8 the

homogeneity test results are shown.

Table 7. Normality test of final grades

Class a p Determination Results
(Sig.)
experimental class (X 0,05 0,92 H, is accepted Normally
E2) Distributed
control class (X E1) 0,05 0,79 H, is accepted Normally
Distributed

Viewing the normality test in Table 7 shows the results p > « obtained the
decision H, is accepted. Data on the final score of students' mathematical problem
solving ability from both classes are normally distributed. Homogeneity test of final
score are shown in Table 8.

Table 8. Homogeneity test of final score

Levene’s Test a p (Sig.) Determination Results
3,498 0,05 0,065 H, is accepted Variance is declared
homogeneous

The results of Levene's test for homogeneity test in Table 8, F count =
3,498 € DK and 0,065 > 0,05 means p > «, then the determination H,, is accepted.
This means that the homogeneity of the variance of the two sample classes is
fulfilled. So it can continue the t-test to determine the effectiveness with a
homogeneous hypothesis with the results shown in Table 9.

Table 9. Analysis of final scores with Independent sample t-test

Result t o p (Sig.) Determination Results

—-8,412 0,05 0,000 H is rejected The mathematical problem
solving ability of students in
both classes is different

Table 9 shows t count = —8,412 ¢ DK and 0,000 < 0,05 means p < a, then
H, is rejected. So, the average final score of students of both classes is different. The
results of the marginal average of Table 6 show that the average final score of
students in class X E2 (experimental class) is better than the average final score of
class X E1 (control class). Thus, the implementation of cybernetic-based Think Talk
Write learning model is more effective to improve students' ability to solve math
problems than conventional learning.

Experimental classes that are subjected to the cybernetic-based Think Talk
Write learning model tend to be more active during learning. Students who are
subjected to experimental treatment are also able to think critically so that they are
more thorough in solving math problems. That is what causes the experimental class
to have higher student scores than the students in the control class.

The application of the cybernetic-based Think Talk Write learning model is a
strategy to invite students to be more active in thinking, speaking and writing by
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interacting with friends and utilizing technology in learning. In this learning,
students are given time to understand math problems individually first, then discuss
with groups that have been determined randomly. During the discussion process
students are given the freedom to access information sources with the help of
problem solving applications. Students write the results of the discussion
individually which will then be assessed based on indicators of problem solving
ability. This learning also allows the process of feedback to students either directly
or online discussion. Based on this process, it is found that students are more
motivated to think critically. Students are also more independent and creative and
immediately correct mistakes in solving math problems.

The results obtained are in accordance with the opinion of Harahap &
Hasibuan (2023) that the Think Talk Write learning model overcomes students'
learning difficulties in mathematics. Factors that influence the effectiveness of the
Think Talk Write learning model are in accordance with the opinion of Januamita &
Febriani (2024) student learning activities are more improved by this learning
approach. The opinion of Salim & Maryanti (2017) states that cybernetic learning
theory is effectively applied in learning mathematics with the help of software can
improve students' mathematical critical thinking skills. Supported by the opinion of
Nur’alimah (2022) concluded that the implementation of cybernetic theory hones
information technology skills and the results of the mathematical abilities of
teachers and students. It is hoped that it can be an alternative to learning by
implementing a cybernetic-based Think Talk Write learning model to facilitate
students in solving math problems.

Conclusion and Suggestion

Looking at the results and discussion, it can be concluded that the cybernetic-
based Think Talk Write learning model is more effective in improving students'
mathematical problem solving skills than conventional learning.

Based on the results of this study, some suggestions are made for the
development of future researchers to expand the research by involving various
levels of education and other subjects. In addition, it is recommended that the
experiment be conducted in a broader context with a diverse sample so that the
results are more representative.
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