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Abstract

Types of questions and the way the teacher teaches can affect student learning interests. One
learning model that can increase students’ interest in learning is the Rotating Trio Exchange
cooperative learning model. This study examined the differences in students' learning
interests using routine vs non-routine questions in the Rotating Trio Exchange cooperative
learning model. The type of research used is quasi-experimental, with a sample of 44 junior
high school students. The instruments used in this study were fractional material test
questions, questionnaires, and observation sheets. Data analysis used a validity test reliability
test, normality test, homogeneity test, Wilcoxon test, and independent sample t-test. This
study concluded that there were differences in the average learning interest of students who
used routine and non-routine questions in the Rotating Trio Exchange cooperative learning
model.

Keywords: Cooperative Learning Model; Rotating Trio Exchange; Routine vs Non-Routine
Questions; Students’ Interest.

Abstrak

Jenis pertanyaan dan cara guru mengajar dapat mempengaruhi minat belajar siswa. Salah satu
model pembelajaran yang dapat meningkatkan minat belajar siswa adalah model
pembelajaran kooperatif Rotating Trio Exchange. Tujuan penelitian ini adalah melihat
perbedaan minat belajar matematika siswa yang menggunakan soal rutin vs non rutin pada
model pembelajaran kooperatif tipe Rotating Trio Exchange. Jenis penelitian yang digunakan
adalah penelitian Eksperimen Semu dengan jumlah sampel 44 siswa SMP. Instrumen
digunakan penelitian ini adalah soal tes materi pecahan, angket dan lembar observasi. Analisis
data menggunakan uji validitas, uji reliabitas, uji normalitas, uji homogenitas, uji wilcoxon dan
uji independent sampel t-test. Hasil penelitian ini menyimpulkan bahwa terdapat perbedaan
rata-rata minat belajar siswa yang menggunakan soal rutin dan non rutin pada model
pembelajaran kooperatif tipe Rotating Trio Exchange.

Kata Kunci: Minat Siswa; Model Pembelajaran Kooperatif; Rotating Trio Exchange; Soal Rutin
vs Non-Rutin.
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Introduction

A student in problem-solving must think, analyze the problem, find a
formulation critically according to the problem, examine the formulation data,
and try to find a problem-solving strategy that allows getting a solution'. The
trend of learning in mathematics today is learning that focuses on the active
participation of students?. Students' problem-solving abilities are divided into
two: problem-solving abilities on routine questions and problem-solving
abilities on non-routine questions*.

Routine questions generally include the application of a mathematical
procedure that is the same or similar to what has just been learned, while in
non-routine questions, to include the application of the correct procedure,
deeper thinking is required **. Non-routine problems are more complex than
routine problems, so strategies to solve problems may not appear directly and
require a high level of creativity and originality from the problem solver’.
Therefore, the most important goal of learning mathematics should be to build
the ability of our students to solve problems®. According to Nguyen et al., non-
routine questions cannot be solved using known methods and formulas’.
Solving non-routine problems requires careful analysis, creative effort, and
using one or more strategies'’. According to Rahmawatiningrum et al., solving

1 Susriyati Mahanal et al., “Empowering College Students’ Problem-Solving Skills
through  RICOSRE,”  Education Sciences 12, no. 3 (March 2022): 196,
https://doi.org/10.3390/educsci12030196.

2 Abdillah Abdillah et al, “Students’ Intuitive and Analytical Thinking in the
Mathematics Study through the Integration of STAD and Environmental Islamic Jurisprudence
(Figh),” Al-Jabar: Jurnal Pendidikan Matematika 11, no. 1 (June 24, 2020): 49-60,
https://doi.org/10.24042 /ajpm.v11i1.6120.

3 Ajeng Gelora Mastuti, Abdillah Abdillah, and Muhammad Rijal, “Teachers Promoting
Mathematical Reasoning in Tasks,” /TAM (Jurnal Teori Dan Aplikasi Matematika) 6, no. 2
(April 12, 2022): 371-85, https://doi.org/10.31764/jtam.v6i2.7339.

4 Rita Novita, Zulkardi Zulkardi, and Yusuf Hartono, “Exploring Primary Student’s
Problem-Solving Ability by Doing Tasks Like PISA’s Question,” Journal on Mathematics
Education 3 (July 3, 2012), https://doi.org/10.22342 /jme.3.2.571.133-150.

5 Cigdem Arslan and Yeliz Yazgan, “Common and Flexible Use of Mathematical Non
Routine Problem Solving Strategies,” American Journal of Educational Research 3 (January 1,
2015): 1519-23, https://doi.org/10.12691/education-3-12-6.

6 Yeliz Yazgan, Cigdem Arslan, and Hiiseyin Ozan Gavaz, “Non-Routine Problem Solving
and Strategy Flexibility: A Quasi-Experimental Study,” Journal of Pedagogical Research 5, no.
3 (July 10, 2021): 40-54, https://doi.org/10.33902/JPR.2021370581.

7 Sujinal Arifin et al.,, “On Creativity Through Mathematization in Solving Non-Routine
Problems,” Journal on Mathematics Education 12 (May 25, 2021): 313-30,
https://doi.org/10.22342 /jme.12.2.13885.313-330.

8 Farida Nursyahidah, Bagus Ardi Saputro, and Maya Rini Rubowo, “Students Problem
Solving Ability Based on Realistic Mathematics with Ethnomathematics,” 2018, 12.

9 Huy A. Nguyen et al,, “Improving Students’ Problem-Solving Flexibility in Non-Routine
Mathematics,” Artificial Intelligence in Education 12164 (June 10, 2020): 409-13,
https://doi.org/10.1007/978-3-030-52240-7_74.

10 David Mogari and Munyaradzi Chirove, “Comparing Grades 10 - 12 Mathematics
Learners’ Non-Routine Problem Solving,” EURASIA Journal of Mathematics, Science and
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non-routine problems requires higher thinking skills''. Non-routine questions
are questions that, for a solution, additional reflection is needed because the
procedure is not as clear or not as clear as the procedure learned in class.

Teachers often use routine questions in every lesson, and this is inversely
proportional to non-routine questions that teachers rarely use because sure
students can only solve them. In this study, researchers wanted to familiarize
students with using non-routine questions in cooperative learning. The
cooperative learning model is a learning model that requires students to learn
and work in small groups collaboratively with a heterogeneous group
structure'?. Cooperative learning can improve student learning towards better
learning, mutual assistance in some social behaviors, and can increase student
interest in learning mathematics'. This learning model allows students to fully
develop their knowledge, abilities, and skills in an open and democratic
learning environment'4. Students are no longer objects of learning but can also
act as tutors for their peers?.

The Rotating Trio Exchange cooperative learning model developed by
Silberman is an in-depth way for students to discuss various problems with
several classmates'®. Silberman states that the Rotating Trio Exchange
cooperative learning model is a learning model that can increase students’
active participation during learning by optimizing small discussion activities
between group members'’. The Rotating Trio Exchange cooperative learning
model is an effective way to change learning patterns in the classroom. This
model is student-centered, leading students to interact, express, and express

Technology Education 13, no. 8 (July 21, 2017),
https://doi.org/10.12973 /eurasia.2017.00946a.

11 Anis Wahyu Rahmawati, Dwi Juniati, and Agung Lukito, “Algebraic Thinking Profiles
of Junior High Schools’ Pupil in Mathematics Problem Solving,” /nternational Journal of Trends
in Mathematics FEducation Research 2, no. 4 (December 30, 2019): 202-6,
https://doi.org/10.33122 /ijtmer.v2i4.137.

12 David W. Johnson and Roger T. Johnson, Cooperative Learning: The Foundation for
Active Learning, Active Learning - Beyond the Future (IntechOpen, 2018),
https://doi.org/10.5772 /intechopen.81086.

13 Yael Sharan, “Cooperative Learning for Academic and Social Gains: Valued Pedagogy,
Problematic Practice,” FEuropean Journal of Education 45 (May 12, 2010): 300-313,
https://doi.org/10.1111/j.1465-3435.2010.01430.x.

14 Seyma Sahin and Abdurrahman Kilig, “Learning Model Based On Democratic Life,”
Journal of Educational Research and Practice 11, no. 1 (September 13, 2021),
https://doi.org/10.5590/JERAP.2021.11.1.13.

15 Linda Darling-Hammond et al., “Implications for Educational Practice of the Science
of Learning and Development,” Applied Developmental Science 24, no. 2 (April 2, 2020): 97-
140, https://doi.org/10.1080/10888691.2018.1537791.

16 Melvin L Silberman, Active Learning; 101 Cara Belajar Siswa Aktif. (Bandung: Nuansa
Cendekia, 2014).

17 Melvin L Silberman, Pembelajaran Aktif 101 Strategi Untuk Mengajar Secara Aktif
(Jakarta barat: PT Indeks, 2013).
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their own opinions, discover knowledge, and express it to friends's. The
rotating Trio Exchange type cooperative learning model is designed to make
students active from the start of learning. Students can work together and help
each other to build attention, arouse their curiosity, and stimulate students to
think". Looking at its characteristics, the advantages of Rotating Trio Exchange
cooperative learning can facilitate students to solve problems in the types of
routine and non-routine questions.

The research results by Ding Artut explain that the cooperative learning
model involving the completion of non-routine questions has a pleasant effect
on students; students are more enthusiastic about learning mathematics®.
Meanwhile, according to Klang et al., cooperative learning positively impacts
student interest and strengthens friendships?'. Whereas in this study, the
researcher wanted to pay attention to students' interests which were not only
seen from the Rotating Trio Exchange type of a cooperative learning model but
more to the differences in assignments in the form of routine vs non-routine
questions.

This study compares students' interest in learning mathematics with
routine vs non-routine questions using the Rotating Trio Exchange
cooperative learning model. The contribution of this research will provide a
reference for prospective teachers and teachers that the selection of
appropriate learning models and assignments will impact student learning
interest. If students' interest in learning increases, especially in mathematics,
it will affect the increase in student understanding.

Method

This research is quasi-experimental. The population of this study was
students of SMP Negeri 3 Manipa, Maluku province. The sample of this
research was class VII students, with a total of 44 students. The research
instruments were test questions on fractional material, questionnaires, and
observation sheets. The test item instrument is given as an essay consisting of

18 George M Jacobs and Willy A Renandya, Student Centered Cooperative Learning
(SpringerBriefs in Education (BRIEFSEDUCAT), 2019),
https://link.springer.com/book/10.1007 /978-981-13-7213-1.

19 Nor Fajariyatul Hasanah, Mohammad Edy Nurtaman, and Umi Hanik, “Pengaruh
Model Pembelajaran Kooperatif Tipe Rotating Trio Exchange (RTE) Terhadap Hasil Belajar
Dan Minat Belajar Matematika Siswa Kelas V SDN Pinggir Papas 1 Sumenep,” Widyagogik :
Jurnal Pendidikan dan Pembelajaran Sekolah Dasar 6, no. 2 (April 29, 2019): 112-21,
https://doi.org/10.21107 /widyagogik.v6i2.5195.

20 Perihan Ding Artut, “Effect of Cooperative Learning Method on Prospective Teachers’
Non-Routine Problem-Solving Skills and Their Views About the Method,” US-China Education
Review A6 (April 28, 2016), https://doi.org/10.17265/2161-623X/2016.04.004.

21 Nina Klang et al.,, “Mathematical Problem-Solving Through Cooperative Learning-The
Importance of Peer Acceptance and Friendships,” Frontiers in Education 6 (August 24, 2021),
https://doi.org/10.3389 /feduc.2021.710296.
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fractional test questions in routine and fractional test questions in the form of

non-routine. The two test questions are in the form of story questions.

Data collection was carried out in 3 steps. First, observations are made
to see how the teacher's teaching process is by the Learning Implementation
Plan. For example, students work in groups in the learning process when the
Rotating Trio Exchange type cooperative learning model is applied. Second,
the test questions for fractional material aim to see the impact of student
learning outcomes from applying the Rotating Trio Exchange cooperative
learning model. Third, the student interest questionnaire aims to see student
interest after applying routine vs non-routine questions to the Rotating Trio
Exchange cooperative learning model.

The results of this study used two statistical techniques, namely
descriptive statistics and inferential statistics.

a) Descriptive statistics to determine the value of the independent and
dependent variables. In this analysis, a discussion is made regarding
comparing the use of routine and non-routine questions in the cooperative
learning model of the Rotating Trio Exchange type in increasing students'
interest in learning mathematics to find out what is obtained through a
questionnaire.

b) Inferential statistics, tested for validity, reliability test; normality test;
homogeneity test; and Independent Test Sample t-Test to know differences
in students' learning interests using routine vs non-routine questions in
the Rotating Trio Exchange cooperative learning model.

Results and Discussion

Researchers collect data from questionnaires for routine and non-
routine questions. The results of descriptive statistics from routine questions
show that the lowest score of students' interest in learning is 50, the highest
score is 80, the average value is 62.63, and the standard deviation is 8.54.
While the results of descriptive statistics from non-routine questions show
that the lowest student interest in learning is 50, the highest score is 89, the
average value is 69.08, and the standard deviation is 11.81.

As a result, before the hypothetical test was performed, the data
normality test using the Kolmogorov-Smirnov?® test was performed using SPSS.
The test results show that the Kolmogorov-Smirnov® significance value on
routine questions is 0,200 < a = 0,05, then the data is normal, while the non-
routine questions are 0,200> « = 0,05, which is normal.

A homogeneity test is done to find out whether the same thing or not. The
homogeneity test was carried out on the questionnaire data on two samples,
routine and non-routine questions. The test results show that the significance
value is 0,055 > a = 0,05, so the distribution is homogeneous.
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Validity testing was carried out on questionnaire data. See Table 1.

Table 1. Questionnaire Validity Test

No r-test r-table Description
1 0,185 0,044 Valid
2 0,364 0,044 Valid
3 0,265 0,044 Valid
4 0,369 0,044 Valid
5 0,203 0,044 Valid
6 0,269 0,044 Valid
7 0,217 0,044 Valid
8 0,232 0,044 Valid
9 0,315 0,044 Valid

10 0,322 0,044 Valid

11 0,360 0,044 Valid

12 0,355 0,044 Valid

13 0,086 0,044 Valid

14 0,476 0,044 Valid

15 0,102 0,044 Valid

16 0,572 0,044 Valid

17 0,440 0,044 Valid

18 0,302 0,044 Valid

19 0,441 0,044 Valid

The results of the questionnaire validity test above can be explained
thatry;tyng > Traper based on the significance value test a = 0,05, meaning
that the items mentioned above are valid. The following table also shows the
reliability testing performed on the questionnaire data. See Table 2.

Table 2. Questionnaire Reliability Test

Cronbach's Alpha N of Items
,740 20

Based on Table 2, the results of the questionnaire reliability test obtained
a significance value of 0,0740 > a@ = 0,05, which means that the 20 questions
were reliable, so the interest questionnaire is feasible to use.

An independent sample t-test was used to determine whether there was
a difference in the average student interest in learning from the two unpaired
samples. The test was conducted to fulfill the research objective, which aims
to determine the differences in students' interest in learning using questions
and non-routine questions in the Rotating Trio Exchange learning model. In
this case, we can find out the difference in the results of routine and non-
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routine questions. Independent test data from the t-test sample were assisted
using SPSS. See Table 3.

Table 3. Results of Independent Sample T-Test on Routine and Non-Routine

Questionnaires
Levene
test for T-test for equality of means
equality of quality
variances
95%
Confidence
) Mean " Interval of
Fosig T df o8 pifere ETOT g
tailed) Differ ..
nce Difference
ence —————————
Lowe Uppe
r r
Equal ] _ 3110 . )
Ancket variances 8’ ,055 2,0 42 ,044 6,4545 ’14 12,73 ,1780
gKe assumed 75 5 106 3
Soal 0 ]
Rutin_Non gua - 38 - 3110 - -
Rutin "arﬁfes 20 S 045 64545 77 12,74 ,1597
75 5 933 6
assumed

Table 3 show that the significance value (2-tailed) is 0,044 < a = 0,05,
so, Hy is rejected. Thus, it can be concluded that there is a difference in the
average learning interest of students who use routine and non-routine
questions in the Rotating Trio Exchange cooperative learning model.

In this study, which was conducted to determine students' learning
interests based on cooperation in the Rotating Trio Exchange cooperative
learning model on non-routine problem solving, it was found that working in
cooperative-based groups was effective on non-routine problem-solving skills.
This finding is by the literature findings2223, which suggest cooperative learning
methods are effective in teaching mathematics. Simamora emphasized that
students generally improve their problem-solving skills when learning
mathematics in groups based on cooperation?4. They can solve more abstract

22 Liew Lee Chan and Noraini Idris, “Cooperative Learning in Mathematics Education,”
International Journal of Academic Research in Business and Social Sciences 7, no. 3 (2017):
15; Tukur Yemi, Madya Ruzlan, and Nurulwahida Azid, “COOPERATIVE LEARNING: AN
APPROACH FOR TEACHING MATHEMATICS IN PUBLIC SCHOOL,” European Journal of Social
Sciences Studies 2, no. 10 (December 1, 2019), https://doi.org/10.5281/zenodo.1173407.

23 Yemi, Ruzlan, and Azid, “Cooperative Learning: an Approach for Teaching
Mathematics in Public School.”

24 Rustam E. Simamora, Sahat Saragih, and Hasratuddin Siregar, “Improving Students’
Mathematical Problem Solving Ability and Self-Efficacy through Guided Discovery Learning in
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problems and improve their mathematical understanding. Non-routine
problems require more critical thinking and creativity?s. Cooperative problem-
solving is useful for practicing new problem concepts that require discussion
and higher-order thinking skills2. Hence, it is possible to conclude that
participating in cooperative groups supports solving these problems.
Similarly, students in group experiments showed better problem-solving
performance?’.

According to Mastuti et al., the tendency to learn mathematics today is
learning that focuses on active participationzs. Routine problems generally
involve applying identical or similar mathematical procedures to problems
that are not studied, while in routine problems, achieving a good procedure
requires more reflection??. So the strategy to solve the problem may not appear
immediately and requires a high level of creativity and originality in problem-
solving3031, Therefore, the most important goal of learning mathematics is to
strengthen the ability of our students to solve problems32. Interest in learning
is an individual machine to carry out learning activities to increase knowledge,
skills, and experience. According to Azmidar et al., interest in learning has an
important direct role, especially in mathematicsss.

The learning process coincides, and teacher and student observations
are also carried out. The teacher's observation process is carried out by
researchers with the observer's (colleagues') assistance. The results of the
preliminary activity are known; namely, the researcher opens the lesson with
greetings, the researcher prepares the students to pray and takes attendance,

Local Culture Context,” International FElectronic Journal of Mathematics Education 14
(November 28, 2018), https://doi.org/10.12973 /iejme/3966.

25 Arifin et al, “on Creativity Through Mathematization in Solving Non-Routine
Problems.”

26 Anu A. Gokhale, “Collaborative Learning and Critical Thinking,” in Encyclopedia of the
Sciences of Learning, ed. Norbert M. Seel (Boston, MA: Springer US, 2012), 634-36,
https://doi.org/10.1007/978-1-4419-1428-6_910.

27 Gunawan Gunawan et al.,, “Virtual Laboratory to Improve Students’ Problem-Solving
Skills on Electricity Concept,” Jurnal Pendidikan IPA Indonesia 6 (October 1, 2017): 257-64,
https://doi.org/10.15294/jpii.v6i2.9481.

28 Mastuti, Abdillah, and Rijal, “Teachers Promoting Mathematical Reasoning in Tasks.”

29 Yazgan, Arslan, and Gavaz, “Non-Routine Problem Solving and Strategy Flexibility.”

30 Ajeng Gelora Mastuti and Lydia Lia Prayitno, “Exploring High School Teacher’s Design
of Rich Algebra Tasks,” Jjurnal Flemen 9, no. 1 (January 2, 2023): 1-14,
https://doi.org/10.29408/jel.v9i1.5851.

31 Ajeng Gelora Mastuti et al., “Revealing Students’ Critical Thinking Ability According
to Facione’s Theory,” Al-Jabar : Jurnal Pendidikan Matematika 13, no. 2 (December 15, 2022):
261-72, https://doi.org/10.24042 /ajpm.v13i2.13005.

32 Charles Y. C. Yeh etal,, “Enhancing Achievement and Interest in Mathematics Learning
through Math-Island,” Research and Practice in Technology Enhanced Learning 14, no. 1
(March 11, 2019): 5, https://doi.org/10.1186/s41039-019-0100-9.

33 Azmidar Azmidar, Darhim Darhim, and Jarnawi Dahlan, “Enhancing Students’
Interest through Mathematics Learning,” Journal of Physics: Conference Series 895
(September 1, 2017): 012072, https://doi.org/10.1088/1742-6596/895/1/012072.
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the researcher gives appreciation, the researcher gives motivation, and the
researcher conveys the learning objectives. The results of the core activities
are known; namely, the researcher poses basic questions, the researcher
organizes students into several groups, the researcher does not facilitate
students to make an activity schedule that refers to the agreed maximum time,
the researcher monitors student activities while completing the project, the
researcher does not conduct an assessment during monitoring carried out by
referring to the assessment rubric and the researcher evaluates the students
at the end of the lesson. The closing activity results were known; the
researcher guided the students to conclude, ended the learning activity by
giving a message to keep learning, and asked the students to pray and closing
greetings.

After completing the teaching and learning activities, the researcher
conducted a post-test to find students' interest in learning using the Rotating
Trio Exchange learning model about routine and non-routine questions.
According to two classes that were taught using the Rotating Trio Exchange
cooperative learning model in routine and non-routine questions in this study,
the researchers measured student interest in learning. Using the Rotating Trio
Exchange cooperative learning model in routine questions with a total of 22
students, 15 students (68.13%) won a very good rating (A), four students (18,
18%) won a good score (B), three students (13.64%) obtained a sufficient
record (C). The results of the post-test descriptive statistics showed that the
lowest score was 60, the highest score was 100, the mean value was 82, and
the standard deviation was 11.38. Meanwhile, in using the Rotating Trio
Exchange cooperative learning model in non-routine questions with a total of
22 students, ten students (45.45%) won a very good rating (A), nine students
(40.91%) got a good rating and a good rating. (B), Three students (13.64%)
obtained sufficient notes (C). The statistical results of the descriptive post-test
showed that the lowest score of students' interest in learning was 64, the
highest score was 100, the average score was 77.27, and the difference was
9.47. Based on the hypothetical test results, it was carried out using the
Wilcoxon test and the independent sample t-test. The Wilcoxon test result is a
significance value (2-tailed) lower than < @ = 0.05, so, Ho is rejected. Thus, it
can be concluded that there are differences in the Rotating Trio Exchange
cooperative learning model using routine and non-routine questions.

The descriptive statistics on routine questionnaires show that the lowest
score of students' interest in learning is 50, the highest score is 80, the average
value is 62.63, and the standard deviation is 8.54. While the results of
descriptive statistics on non-routine questionnaires show that the lowest
student interest in learning is 50, the highest score is 89, the average value is
69.08, and the standard deviation is 11.81. The results of the independent test
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sample t-test significance value (2-tailed) are 0.044 < a = 0.05, therefore Ho
is rejected. Thus, it can be concluded that there is a difference in the average
interest in student learning using non-routine routine questions in the
Rotating Trio Exchange type cooperative learning model.

Conclusion

The learning interest of students using routine vs non-routine questions
using the Rotating Trio Exchange cooperative learning model is known
through the test results of the student interest questionnaire data test. In the
class that used routine questions, the average value of students' learning
interest was 62.63, while in the class that used non-routine questions, the
average value of students' learning interest was 69.08. Furthermore, the
independent sample t-test show that the significance value (2-tailed) is 0,044
< a = 0,05. Thus, it can be concluded that there is a difference in the average
learning interest of students who use routine vs non-routine questions in the
Rotating Trio Exchange type of cooperative learning model.
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