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The purpose of this study is to examine the impact of Treffinger learning model model on 

students mathematical problem-solving abilities.  The study took place during the 2024/2025 

academic year with seventh-grade students at SMP Negeri 6 Yogyakarta, focused on the topic 

of Linear Equations in One Variable (LEOV), and included 33 students as research subjects.  

The strategy was pre-experimental design, specifically the one-group pretest–posttest design. 

The sample consisted of one class used the treffinger model.  Data were acquired using a 

mathematical problem-solving test.  Data analysis included both descriptive and inferential 

statistics, such as paired sample t-tests.  The findings indicated that instructional styles 

considerably increased students' problem-solving abilities.  These findings emphasize the 

necessity of using appropriate learning models to improve mathematical problem-solving 

skills at the junior high school level. 
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INTRODUCTION 

One of the most important ways to instill values that serve as 

rules in daily life is through education. Furthermore, 

education functions as a benchmark to evaluate the quality of 

past, present, and future generations. Therefore, the level of 

advancement or backwardness of a nation is often associated 

with the quality of its educational implementation [1]. 

Education plays a central role in advancing a nation. In line 

[2] statement, education is capable of optimally developing 

human potential, allowing every individual to contribute to 

building a more meaningful life. 

Mathematics is an essential discipline because of its wide 

application in everyday life [3]. Mathematics has a great 

influence on the development of science and technology 

because it is a fundamental discipline [4]. In [5] stated that 

when human experiences are cognitively processed through 

analytical thinking, mathematical concepts are produced that 

can be logically and methodically processed and applied in 

various contexts. This supports the statement of [3] that 

mathematics is one of the main subjects taught in elementary 

and secondary schools. The ability to communicate 

mathematical concepts using various representations, 

including symbols, numbers, graphs, and tables, is one of the 

objectives of learning mathematics. 

Because mathematics serves as the standard of scientific 

thinking that drives the growth of knowledge for the benefit 

of humankind, it is expected to help students strengthen their 

thinking abilities [6]. However, since elementary school 

students are still in the stage of concrete thinking and have 

not yet reached abstract understanding, mathematics learning 

is still considered challenging. Numbers, geometry, 

measurement, and data processing are some of the topics 

covered in mathematics classes [7]. 

According to [8], since mathematics is abstract and complex, 

learning it may become a challenge. Therefore, many 

students experience stress while studying mathematics, 

which lowers their motivation to learn. Although it is one of 

the basic skills that students must possess, one of the biggest 

problems today is the low ability of students to solve 

mathematical problems. In learning mathematics, students 

are not only required to understand the material being taught 

but are also expected to possess mathematical abilities that 

are useful in facing global challenges. Based on the types of 

mathematical abilities, they can be classified into five main 

competencies [9], namely: (1) mathematical understanding, 

(2) mathematical problem-solving, (3) mathematical 

communication, (4) mathematical connection, and (5) 

mathematical reasoning. 
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Problem-solving is an essential part of mathematics learning. 

It helps build students’ confidence in solving mathematical 

problems. Furthermore, students with mathematical problem-

solving skills can improve their decision-making abilities in 

daily life. This aligns with Cooney’s opinion in [10], who 

stated that “possessing problem-solving skills helps students 

think analytically in making decisions in daily life and 

enhances their critical thinking abilities in facing new 

situations.” 

Students who have mathematical problem-solving abilities 

can solve problems through appropriate mathematical steps 

and principles. According to Polya in [11], the problem-

solving steps include: (a) understanding the problem, (b) 

devising a plan, (c) carrying out the plan, and (d) looking 

back at the result. Thus, with mathematical problem-solving 

skills, students can approach problem-solving in a more 

structured and logically mathematical manner. 

A learning approach that can inspire students to be more 

independent, creative, and proactive in facing and solving 

problems related to mathematical problem-solving skills is 

needed. One learning technique considered effective in 

fostering this ability is the Treffinger learning model. By 

engaging students in two different thinking processes—

divergent thinking, which involves considering multiple 

possible solutions, and convergent thinking, which involves 

identifying the best answer—this model represents a creative 

learning approach emphasizing creative problem-solving 

[12]. 

Selecting the appropriate learning model is crucial in helping 

students understand and solve mathematical problems. The 

Linear Equation in One Variable (LEOV) is an important 

algebraic concept that students must understand. Nasriadi 

[13] explains that this content is very important in daily life, 

such as managing time to complete tasks or calculating 

expenses. Since LEOV is also the first step in learning 

algebra, understanding this concept is essential before 

progressing to more advanced algebraic content. Considering 

the crucial role of LEOV in facilitating initial algebraic 

understanding and fostering interest in learning mathematics, 

teachers must ensure that students have a solid understanding 

of this concept before moving on to higher levels of algebra 

[14]. 

From the above discussion, it is clear that the implementation 

the Treffinger model has the potential to enhance students’ 

mathematical problem-solving abilities. Thus, experts 

believe that in order to collect empirical data on how the 

Treffinger model affects students’ mathematical problem-

solving skills, research must be conducted. 

 

METHOD 

This study aligns with the definition of a pre-experimental 

design, specifically the one-group pretest–posttest design, 

because it involves only one class and the researcher does 

not have full control over the variables. The research was 

conducted at SMP Negeri 6 Yogyakarta from October 16 to 

October 31, 2024, involving students of class VIIA as the 

research subjects for the topic of Linear Equations in One 

Variable (LEOV). 

Before the implementation of the Treffinger learning model, 

a pretest was administered to measure students’ initial 

mathematical problem-solving abilities. After the treatment, 

a posttest was conducted to assess any improvement in their 

performance following the learning intervention. 

According to [15], the one-group pretest–posttest design 

provides an opportunity to observe changes in the dependent 

variable before and after the treatment, even though it lacks 

a control group for comparison. In this study, the 

independent variable (X) was the use of the Treffinger 

learning model, while the dependent variable (Y) was the 

students’ mathematical problem-solving ability. 

After completing the treatment, both descriptive and 

inferential statistical analyses were employed to interpret the 

data obtained from the students’ mathematical problem-

solving tests. 

 

RESULTS & DISCUSSION 

The study aimed to examine how the Treffinger learning 

model affects students’ ability to solve mathematical 

problems involving linear equations in one variable. The 

research was carried out using a pre-experimental design 

with a one-group pretest–posttest structure. The participants 

consisted of students from class VIIA, who took part in five 

learning sessions to complete the study. 

The implementation of the research began with the 

collection of pretest data to measure students’ initial 

problem-solving abilities. The learning activities on linear 

equations in one variable were conducted from the second to 

the fourth meetings, followed by the posttest in the final 

session to assess the improvement in students’ mathematical 

problem-solving skills after the treatment. The primary data 

sources of this study were the pretest and posttest 

instruments. 

Based on the observation sheet on the implementation of the 

learning process, 97.68% of students actively engaged in the 

Treffinger learning model. The JASP application was used 

to analyze the pretest and posttest data obtained from the 

participants. Table 1 presents the initial descriptive analysis 

results. Furthermore, a normality test was conducted using 

the Shapiro–Wilk test for both pretest and posttest data. A p-

value greater than 0.05 indicates that the data are normally 

distributed, satisfying the assumption required for 

subsequent statistical analysis. Table 2 summarizes the 

results of the normality test. 

 

Table 1. Descriptive Analysis Results 

 N Min Max Mean  Std.Deviation 

Pretest 

Posttest 

33 

33 

6.67 

80 

30 

100 

19.09 

91.81 

5.967 

5.227 

 

 



“The Effectiveness of the Treffinger Learning Model on Students’ Mathematical Problem-Solving Ability” 

5913 Lowryk Ochdrico Lahunduitan1, IJMCR Volume 13 Issue 11 November 2025 

 

Table 2. Results of The Normality Test 

. p-value Desc 

Pretest 

Postest 
0.288 

0.113 

Normal 

Normal 

 

After confirming that the data met the assumption of 

normality, the next step was to conduct an inferential 

analysis to determine whether there was a significant 

difference between students’ pretest and posttest scores after 

the implementation of the treffinger learning model. The 

hypothesis testing was carried out using the paired sample t-

test, as the data were derived from the same group measured 

twice—before and after the treatment. 

The test was conducted using the JASP application at a 

significance level (α) of 0.05. If the obtained p-value was 

less than 0.05, H₀ would be rejected, indicating that the 

treffinger learning model had a significant effect on 

students’ mathematical problem-solving ability. Conversely, 

if the p-value was greater than 0.05, H₀ would be accepted, 

suggesting no significant difference between pretest and 

posttest results. The results of the paired sample t-test show 

on the table 3. 

 

Table 3. Paired Sample t-test Result 

Variable Df Sig. 

Pretest-Postest 

Problem-Solving  
32 <.001 

 

The mean scores of the students’ pretest and posttest 

differed significantly, according to the statistical analysis 

results using the paired sample t-test. These findings 

indicate that the use of the Treffinger learning model is an 

effective approach to help students improve their 

mathematical problem-solving abilities when learning the 

topic of Linear Equations in One Variable (LEOV). Table 4 

below presents specific information on how students’ 

problem-solving skills improved for each indicator. 

 

Table 4. Students’ Problem-Solving Skills Improved for 

Each Indicator 

Indicator of 

Problem-

Solving 

Mathematical 

 

Student’s Results 

Maximum 

Ideal Pretest Postest 

IPSM-1 Mean 7.70 23.74 
25 (100%) 

(%) 23.11 94.95 

IPSM-2 Mean 8.84 24.58 
25 (100%) 

(%) 26.52 98.32 

IPSM-3 Mean 7.20 21.72 
25 (100%) 

(%) 21.59 86.67 

IPSM-4 Mean 0.13 21.59 
25 (100%) 

(%) 0.38 86.36 

Jumlah 23.87 91.63 100 

When examined across all indicators of students’ problem-

solving ability, the experimental class showed improvement, 

with the most significant increase observed in the fourth 

indicator—checking back the results—which reached an 

improvement percentage of 85.98%. This indicates that 

students became more careful and consistent in reviewing 

their solutions and ensuring the accuracy of their problem-

solving processes. Overall, the improvement across all 

indicators shows that students’ mathematical problem-

solving skills developed comprehensively, covering the 

stages of understanding the problem, devising a plan, 

carrying out the plan, and checking the results. 

The three stages of the Treffinger learning model played a 

significant role in supporting this improvement. In the Basic 

Tools stage, students were given the opportunity to identify 

and explore problems through student worksheets designed 

to help them recognize differences among variables, 

constants, and coefficients, as well as explanations related to 

linear equations. This stage strengthened students’ 

conceptual understanding and prepared them to identify 

relationships among mathematical elements involved in 

problem-solving. 

Next, in the Practice with Process stage, students practiced 

finding solutions to the problems they had identified. They 

applied appropriate strategies and performed arithmetic 

operations in one-variable linear equations while 

understanding the concept of determining the value of a 

variable. This stage trained students to reason systematically 

and to use efficient procedures in solving mathematical 

problems. 

Finally, in the Working with Real Problems stage, students 

applied their understanding to solve contextual, real-life 

problems related to one-variable linear equations. This stage 

provided opportunities for students to apply the concepts 

and strategies they had learned to new situations, reinforcing 

their problem-solving competence. As a result, the 

Treffinger learning model enhanced students’ ability to 

identify problems, plan and execute appropriate strategies, 

and verify their solutions effectively, leading to a substantial 

improvement in mathematical problem-solving 

performance. 

 

CONCLUSION 

Based on the findings and analysis, it can be concluded that 

the application of the Treffinger learning model has a 

significant positive impact on students’ mathematical 

problem-solving abilities. The learning process structured 

through the three stages of the Treffinger model—Basic 

Tools, Practice with Process, and Working with Real 

Problems—effectively guides students to understand 

problems, plan appropriate strategies, carry out problem-

solving procedures accurately, and review their results 

systematically. 

The study revealed that each indicator of problem-solving 

ability experienced improvement, with the most substantial 
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increase observed in the “checking back” indicator, 

indicating that students became more precise and reflective 

in evaluating their solutions. Therefore, the Treffinger 

learning model can be considered an effective approach in 

mathematics learning, particularly in topics such as one-

variable linear equations. It provides a systematic 

framework that encourages active student participation, 

conceptual understanding, and strategic problem-solving, 

ultimately improving students’ overall mathematical 

performance and independence in learning. 

 

REFERENCES 

1. Afsari, S., Safitri, I., Harahap, S. K., & Munthe, L. 

S. (2021). Systematic Literature Review: Efektivitas 

Pendekatan Pendidikan Matematika Realistik Pada 

Pembelajaran Matematika. Indonesian Journal Of 

Intellectual Publication, 1(3), 189–197.  

https://Doi.Org/10.51577/Ijipublication.V1i3.117  

2. Angrayni, Afrita. (2019). Problematika 

Pendidikan Di Indonesia. Fakultas Ushuluddin Dan 

Dakwah IAIN Ambon 2, 1–10.  

3. Susilawati, T. (2022). Analisis Kemampuan 

Komunikasi Matematis Siswa Dengan Pola Berpikir 

Divergen [Universitas Islam Negeri Sultan Thaha 

Saifuddin]. In Program Studi Tadris Matematika. 

Http://Repository.Uinjambi.Ac.Id/14039/1/2081800

31 Analisis Komunikasi Matematis Siswa Dengan 

Pola Berpikir DIVERGEN - Lampiran Fulltext.Pdf 

4. Parnabhakti, L., & Ulfa, M. (2020). Perkembangan 

Matematika Dalam Filsafat Dan Aliran Formalisme 

Yang Terkandung Dalam Filsafat Matematika. 

Jurnal Ilmiah Matematika Realistik, 1(1), 11–14.  

https://Doi.Org/10.33365/Ji-Mr.V1i1.154  

5. Rahmah, N. (2018). Hakikat Pendidikan 

Matematika. Al-Khwarizmi: Jurnal Pendidikan 

Matematika Dan Ilmu Pengetahuan

 Alam, 1(2), 1–10. 

https://Doi.Org/10.24256/Jpmipa.V1i2.88  

6. Siregar, M., Haitami, M., & Yusuf, M. K. (2023). 

JOTE Volume 4 Nomor 3 Tahun 2023 Halaman 1-8 

Journal On Teacher Education Research & Learning 

In Faculty Of Education PenerapanKonsep Belajar 

Perspektif Al- Qur ’ An Dalam Pembelajaran 

Matematika Di SMPIT Nurul Fikri Bagan Sinembah 

Raya. 4, 1–8. 

7. Asiah, S., Yarmi, G., & Arifin, M. . (2023). Jurnal 

Basicedu. Jurnal Basicedu, 7(1), 39–

51.https://Www.Jbasic.Org/Index.Php/Basicedu/Arti

cle/View/4231/Pdf Hake, R. (1999). 

Analyzingnchange/Gain Scores. Indiana University.  

8. Anderha, R. R., & Maskar, S. (2021). Pengaruh 

Kemampuan Numerasi Dalam Menyelesaikan 

Masalah Matematika Terhadap Prestasi Belajar 

Mahasiswa Pendidikan Matematika. Jurnal Ilmiah 

Matematika Realistik, 2(1), 1–10.  

https://Doi.Org/10.33365/Ji-Mr.V2i1.774  

9. Hendriana, H. & Soemarmo, U. (2016). Penilaian 

Pembelajaran Matematika. PT Refika Aditama. 

10. Laia, H. (2019). Hubungan Motivasi Berprestasi 

Terhadap Hasil Belajar Matematika Pada Materi 

Pokok Operasi Hitung Bentuk Aljabar Terhadap 

Siswakelas VII SMP Negeri 1 Telukdalam Tahun 

Pembelajaran 2018/2019. Jurnal Education and 

Development Institut Pendidikan Tapanuli Selatan, 

7(4). 

11. Abidin, Z. (2015). Intuisi Dalam Pembelajaran 

Matematika. Lentera Ilmu Cendekia. 

12. Karunia Eka Lestari & Mokhammad Ridwan 

Yudhanegara, Penelitian Pendidikan Matematika, 

(Bandung: PT Refika Aditama, 2017), hlm.64 

13. Nasriadi, A. (2016). Representasi Persamaan Linear 

Satu Variabel Menggunakan Alat Peraga Model 

Cangkir Dan Ubin Pada Siswa Kelas VII SLTP. 

Jurnal Numeracy, III(2), 1–10.  

https://Ejournal.Bbg.Ac.Id/Numeracy/Article/View/

204 

14. Nafii, A. Y. (2017). Pemahaman Siswa SMP 

Terhadap Konsep Persamaan Linear Satu Variabel 

(PLSV) Ditinjau Dari Perbedaan Jenis Kelamin. 

Kreano, Jurnal Matematika Kreatif-Inovatif, 8(2), 

119–125. 

https://Doi.Org/10.15294/Kreano.V8i2.10259  

15. Sugiyono. (2017). Metode Penelitian Kuantitatif, 

Kualitatif, Dan R&D. CV Alfabeta. 

 

 

 

https://doi.org/10.51577/Ijipublication.V1i3.117
https://doi.org/10.33365/Ji-Mr.V1i1.154
https://doi.org/10.24256/Jpmipa.V1i2.88
https://doi.org/10.33365/Ji-Mr.V2i1.774
https://ejournal.bbg.ac.id/Numeracy/Article/View/204
https://ejournal.bbg.ac.id/Numeracy/Article/View/204
https://doi.org/10.15294/Kreano.V8i2.10259

