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Abstract 

This study aims to determine whether the REACT strategy effectively enhances students’ 

mathematical reasoning based on their interest in learning, specifically for students in class X at 

SMA Negeri 1 Asparaga. The study employed a quasi-experimental with a 2 × 2 treatment-by-

level design, analyzed using two-way ANOVA and Tukey’s test. The findings are as follows: (1) 

The REACT strategy is more effective than conventional teaching methods in enhancing students’ 

interest in learning (Fcount = 27.230 > Ftable = 4.105) and average scores of 44.79 & 34.52; (2) 

There is a significant interaction between the teaching model and students’ interest in learning on 

their mathematical reasoning (Fcount = 7.534 > Ftable = 4.105); (3) Among students with high 

interest in learning, the REACT strategy outperforms the conventional model, with a significant 

result (calculated significance with SPSS v.23 = 1.000 > 0.05) and average scores of 57.50 & 

44.11; (4) Among students with low interest in learning, the REACT strategy also demonstrates 

superiority over the conventional model in critical mathematical thinking, with a significant result 

(calculated significance with SPSS v.23 = 0.314 > 0.05) and average scores of 31.71 & 27.56. 
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INTRODUCTION 

Mathematics is vital as it significantly contributes to the advancement of science and the development 

of human resources. It is essential in solving everyday problems and is taught according to students’ 

cognitive, affective, and psychomotor development at every educational level, from preschool through 

secondary school. According to the Content Standards outlined in the Indonesian Ministerial 

Regulation No. 22 of 2006, mathematics education aims to enhance conceptual understanding, 

reasoning ability, mathematical communication skills, and problem-solving capabilities. The school 

mathematics curriculum stipulates that secondary school students must master two fundamental 

mathematical skills: reasoning and connection. 

Thus, mathematical reasoning should be a core skill for students. Shadiq, as cited in Arigiyati (2017), 

asserts that mathematical material and reasoning abilities are intrinsically linked. Reasoning helps 

students understand mathematics and apply their reasoning to comprehend emerging mathematical 

concepts. Without connections, students may learn and memorize many isolated mathematical 

concepts and procedures. Therefore, the ability to make connections is crucial in mathematics 

education to facilitate problem-solving. 

According to Rahmatina et al. (2014), when students study mathematics, they must understand the 

relationships between mathematical concepts and across other subject areas. When students can 

connect these concepts, their understanding of mathematical material improves. Hence, developing 

mathematical connection skills is essential from an early stage, as it enhances their comprehension of 

the material. 
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The researchers observed class X mathematics teachers at SMA Negeri (State Senior High School) 1 

Asparaga. The findings indicate that many students still struggle to link mathematical topics. They 

also face difficulties connecting concepts between mathematical topics and with topics from other 

subjects. To address these issues and enhance mathematical connection skills, an appropriate 

mathematics teaching approach is necessary to align with the educational content and facilitate 

meaningful learning processes. Mathematics instruction is a context where students can relate their 

problems and skills, which is in line with Ruseffendi’s (1998) assertion that one of the competencies 

of a mathematics teacher is the ability to demonstrate various teaching methods and techniques within 

the subject area. Teachers can employ different teaching models, techniques, and strategies, such as 

the Relating, Experiencing, Applying, Cooperating, And Transferring (REACT) strategy. 

Directorate General of Primary and Secondary Education Team states that the REACT strategy 

represents contextual learning, wherein teachers assist students in connecting lessons to real-world 

situations (as cited in Putri & Santosa, 2015). This strategy also encourages students to establish links 

between what they know and how to apply this knowledge in daily life as members of families or 

communities. In short, REACT-based learning aims to enhance connection abilities. 

Based on the aforementioned background, the author examines students’ abilities in mathematical 

connections and self-regulated learning by implementing the Relating, Experiencing, Applying, 

Cooperating, and Transferring (REACT) learning model. The study focuses on “REACT Strategy 

(Relating, Experiencing, Applying, Cooperating, and Transferring) on Mathematical Reasoning 

Reviewed from Students’ Learning Interests.” 

  
METHOD 

This study was conducted using a quasi-experimental of a pretest-posttest control group design 

involving two classes. Data collection techniques involved administering questionnaire and 

conducting interview. Questionnaire was used to gather data on Learning Interest, while data on 

Mathematical Reasoning was obtained from students’ mathematics test results and measured by a 

Likert scale. On the other hand, interview was conducted to support the data obtained. The data 

analysis was performed using descriptive statistical analysis to depict the characteristics of score 

distribution for each variable studied. Inferential statistical analysis was used to test the research 

hypotheses through classical assumption testing. 

RESULT AND DISCUSSION 

Result 

The normality test aims to determine whether the collected data is normally distributed. The normality 

test was conducted using the Shapiro-Wilk test. The decision criteria used is the significance value > 

α=0.05, where α represents the level of confidence error. According to the Shapiro-Wilk test criteria 

using SPSS, if the α count > 0.05, then the data is normally distributed. As shown in Table 2, all data 

have α count > 0.05. Thus, the sample groups used in the study are from populations that are normally 

distributed. This study conducted two types of homogeneity tests: the two-variance homogeneity test 

and the four-variance homogeneity test. The two-variance homogeneity test was performed on two 

pairs of data groups: (1) Mathematics test results for students taught using the REACT strategy (A1) 

versus those taught using conventional methods (A2); (2) Mathematics test results for students with 

high learning interest (B1) versus those with low learning interest (B2). 

The four-variance homogeneity test was performed on four pairs of data groups: (1) Mathematics test 

results for students with high learning interest taught using the REACT strategy (A1B1); (2) 

Mathematics test results for students with low learning interest taught using the REACT strategy 

(A1B2); (3) Mathematics test results for students with high learning interest taught using conventional 

methods (A2B1); (4) Mathematics test results for students with low learning interest taught using 

conventional methods (A2B2). 
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The results of the tests show that the data is from a normally distributed population and that the data 

groups have homogeneous population variances. These results meet the requirements for a two-way 

ANOVA test, allowing the data to be used for hypothesis testing. 

 

The hypothesis was tested using a two-way ANOVA (2 × 2) analysis technique, followed by a post 

hoc Tukey test if an interaction effect was found. The Tukey test aims to determine the significance of 

interactions among the research variables. From the following conclusions can be drawn for the first 

and second hypotheses: The first hypothesis of the study is: “There is a difference in mathematics 

learning outcomes between students taught with the REACT strategy and those taught with 

conventional methods.” H1: The average mathematics learning outcome for students taught with the 

REACT strategy is higher compared to those taught with conventional methods; and H0: The average 

mathematics learning outcome for students taught with the REACT strategy is lower compared to 

those taught with conventional methods. The testing criterion used is that if the F count > F table at a 

significance level of 0.05, then H1 is confirmed and H0 is rejected. Conversely, if F count < F table, 

then H1 is rejected and H0 is confirmed. Furthermore, from the t test results, the F count value 

obtained is 136.441, which is greater than the F table value of 3.974 at a significance level of α = 0.05 

with numerator df = 1 and denominator df = 72. This indicates that the null hypothesis (H0), which 

states there is no difference in mathematics learning outcomes between students taught with the 

REACT strategy and those taught with conventional methods, is rejected. Therefore, the alternative 

hypothesis (H1), which suggests there is a difference in outcomes, is confirmed.  This difference in 

learning outcomes is reflected in the average scores: the REACT strategy group (A1) has an average 

score of 15.02, which is higher than the average score of 11.21 for the conventional method group 

(A2). These findings support the first hypothesis proposed. 

 

The second hypothesis in this study is: “There is an interaction effect between Learning Strategy and 

Learning Interest on Mathematics learning outcomes among students.” H1: There is an interaction 

effect between Learning Strategy and Learning Interest on Mathematics learning outcomes among 

students; and H0: There is no interaction effect between Learning Strategy and Learning Interest on 

Mathematics learning outcomes among students. The testing criterion used is that if F count > F table 

at a significance level of 0.05, then H1 is confirmed and H0 is rejected. Conversely, if F count < F 

table, then H1 is rejected and H0 is confirmed. From the t test results, the F count value is 5.026, 

greater than the F table value of 3.974 at a significance level of α = 0.05 with numerator df = 1 and 

denominator df = 72. This indicates that the null hypothesis (H0), which states no interaction effect 

between Learning Strategy and Learning Interest on Mathematics learning outcomes, is rejected. Thus, 

the alternative hypothesis (H1), which suggests an interaction effect, is confirmed. Given the 

significant interaction effect between Learning Strategy and Learning Interest on Mathematics 

learning outcomes, a post hoc Tukey test was conducted. The Tukey test is used to compare all pairs 

of treatment means following the two-way ANOVA.  

The third hypothesis of the study is: “For students with high interest in learning, those taught using the 

REACT strategy will achieve higher mathematics learning outcomes compared to those taught using 
direct instruction.” H0: the average mathematics learning outcomes for students with high interest, 

who are taught using the REACT strategy, are lower than those taught using direct instruction. 

Conversely, the alternative hypothesis (H1) suggests that the average outcomes for students with high 

interest, taught using the REACT strategy, are higher than those taught with direct instruction. 

To test this hypothesis, the researcher compared the average mathematics learning outcomes between 

students taught with the REACT strategy and those taught with direct instruction within the group of 

students with high interest. The analysis shows that the mean score for students with high interest 

taught using the REACT strategy is 17.21, whereas the mean score for those taught with direct 

instruction is 13.00. This indicates that students with high interest who were taught using the REACT 

strategy performed better compared to those who received direct instruction. Consequently, the null 

hypothesis (H0) is rejected, and the alternative hypothesis (H1) is confirmed. The significance value of 
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the comparison between groups A1B1 and A2B1 is 1.00, which is greater than the 0.05 threshold. 

According to SPSS criteria, a significance value greater than 0.05 indicates that H0 is rejected and H1 

is confirmed. 

The fourth hypothesis of this study is: “For students with low interest in learning, those taught using 

the REACT strategy will achieve higher mathematics learning outcomes compared to those taught 

using direct instruction. H0: the average mathematics learning outcomes for students with low interest, 

taught using the REACT strategy, are lower than those taught using direct instruction. Conversely, the 

alternative hypothesis (H1) suggests that the average outcomes for students with low interest, taught 

using the REACT strategy, are higher than those taught with direct instruction. 

To test this hypothesis, the researcher compared the average mathematics learning outcomes between 

students taught with the REACT strategy and those taught with direct instruction within the group of 

students with low interest. The results indicate that the mean score for low-interest students taught 

using the REACT strategy is 13.63, while the mean score for those taught with direct instruction is 

7.42. This demonstrates that students with low interest who were taught using the REACT strategy 

performed better than those who received direct instruction. 

Thus, the null hypothesis (H0) is rejected, and the alternative hypothesis (H1) is confirmed.  The 

significance value for the comparison between groups A1B2 and A2B2 = 0,749 > 0,05. According to 

SPSS criteria, a significance value greater than 0.05 indicates H0 is rejected and H1 is confirmed. 

Discussion 

In this study, the experimental group (taught using the REACT strategy) consisted of 60 students from 

classes X-1 and X-5, with an average mathematics learning outcome of 15.02. The control group 

(taught using direct instruction) included 58 students from classes X-2 and X-4, with an average score 

of 11.21. Based on the results of the first hypothesis using a two-way ANOVA, it was observed that 

there is a significant difference in mathematics learning outcomes between students taught using the 

REACT learning strategy and those taught using direct instruction. This is evidenced by the average 

scores of mathematics learning outcomes for each group, where students taught using the REACT 

strategy achieved higher average scores than those taught with direct instruction. Overall, this 

indicates that the REACT learning strategy is superior to direct instruction. 

The REACT strategy (Relating, Experiencing, Applying, Cooperating, Transferring) is a contextual 

learning approach rooted in the fundamental principles of constructivism. It involves efforts to build 

and utilize knowledge in science education, requiring students to engage in continuous activities. 

When employing the REACT strategy, instructional materials are presented through contexts relevant 

to students’ lives, making learning more meaningful and enjoyable. Furthermore, the REACT strategy 

demands that students actively participate in their learning, thereby enhancing their retention of 

concepts acquired during the instructional process. In the REACT framework, new information should 

be linked to prior knowledge, integrating with students’ existing schemata. Additionally, the REACT 

strategy emphasizes investigation and discovery, which fundamentally involves problem-solving. As 

reflected in the acronym REACT—Relating, Experiencing, Applying, Cooperating, and 

Transferring—the mathematics instruction using this strategy incorporates these five components. 

(1) Relating: in this stage, the learning process should involve connections with prior knowledge that 

students already possess and understand, such as skills, talents, interests, and exposure to educational 

media with the assistance of the mathematics teacher. The aim is for students to comprehend the 

mathematics concepts being taught and to apply these concepts to mathematical problems; (2) 

Experiencing: during this stage, the emphasis is on exploration, discovery, and the creation of new 

mathematical concepts. Students are encouraged to use various learning resources and media to 

facilitate this process; (3) Applying: in this stage, students apply the concepts acquired from previous 

learning to solve existing mathematical problems. Teachers can provide realistic and relevant exercises 

demonstrating mathematics’s utility in everyday life; (4) Cooperating: at this stage, the learning 

process helps students understand the material and reinforces contextual learning by promoting 

communication and collaboration among students. Teachers guide students to work together to 
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achieve the desired outcomes; (5) Transferring: this phase involves applying the knowledge students 

have gained to new contexts or situations not previously addressed in class. It may include 

presentations of findings from student discussions, allowing students to share mathematical 

information and generate new understanding collaboratively. 

In contrast to the REACT strategy, the stages of direct instruction emphasize the delivery of learning 

material from the teacher to the students. The goal of this instructional approach is for students to 

master the provided mathematics content effectively. However, in practice, this method often leads to 

passive student involvement in the learning process, with students acquiring new mathematical 

concepts solely through the material presented by the teacher. In other words, the teacher plays a 

dominant role in the mathematics instruction process, which results in some students not having the 

opportunity to develop their own understanding but instead merely applying the material provided by 

the teacher to practice problems. 

In short, the REACT learning strategy, both in terms of the learning stages implemented and the 

instructional materials used by teachers, is superior to direct instruction. The REACT strategy is 

therefore deemed suitable for use as a teaching approach in schools. This finding confirms the validity 

of the proposed research hypothesis. 

Based on the results of the two-way ANOVA test concerning the interaction effect between variable A 

(learning strategy) and variable B (learning interest), F count = 5,026 > F table = 3,974 at a 

significance level = 0,05. Therefore, H0 is rejected and H1 is confirmed, indicating an influence of 

interaction between the learning model and emotional intelligence. Learning interest significantly 

influences the effectiveness of the REACT learning strategy (Relating, Experiencing, Applying, 

Cooperating, Transferring) with respect to mathematics learning outcomes. This significance is 

evident from the stages of the REACT strategy, where indicators of learning interest are interrelated. 

The findings are consistent with the theoretical framework previously explained about the REACT 

strategy and learning interest, and are supported by relevant studies. Thus, the interaction between the 

REACT learning strategy and students’ learning interest significantly influences mathematics learning 

outcomes. This implies that the influence of interaction between the learning strategy and learning 

interest is ≠ zero (0), meaning it significantly influences students’ mathematics learning outcomes. 

The data analysis reveals a significant difference in mathematics learning outcomes between students 

with high learning interest who were taught using the REACT strategy and those who were taught 

using direct instruction. This difference is evident from each group’s average scores of mathematics 

learning outcomes. Specifically, the average score for mathematics learning outcomes for students 

with high learning interest taught using the REACT strategy is 17.21. In contrast, the average score for 

students with high learning interest taught using direct instruction is 30.00. The REACT strategy 

offers several advantages in teaching, including deepening students’ understanding of mathematics, 

fostering self-confidence so students can express the concepts they have learned, and promoting 
mutual respect and collaboration among students and between students and teachers to achieve desired 

outcomes. Additionally, the REACT strategy enhances skills development to make the learning 
process more inclusive and engaging, thereby increasing students' interest in learning through 

enjoyable activities. 

As a result, students with high learning interests who are taught the REACT strategy achieve better 

mathematics learning outcomes than those taught with direct instruction. This aligns with the data 

analysis, which supports the confirmation of the alternative hypothesis (H1) and the rejection of the 

null hypothesis (H0). The data analysis indicates a significant difference in mathematics learning 

outcomes between students with low learning interest who were taught using the REACT strategy and 

those taught using direct instruction. This difference is evident from each group’s average scores of 

mathematics learning outcomes. 

Specifically, the average score for mathematics learning outcomes for students with low learning 

interest taught using the REACT strategy is 13.63, whereas the average score for those taught using 

direct instruction is 7.42. These findings suggest that the REACT strategy is more effective for 
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students with initially low mathematical abilities. 

In direct instruction, the learning process emphasizes students understanding the material directly 

without explaining the underlying reasons behind mathematical concepts. In contrast, the REACT 

learning strategy encourages students to discover mathematical concepts on their own, allowing them 

to understand the material in a way that suits them individually. For students with low learning 

interest, it is essential to introduce factors that can capture their attention and motivate them to engage 

with mathematics. The REACT strategy is particularly suitable for this purpose, as it is designed to 

engage students through various stages or components: (1). Relating: students are guided to connect 

previously learned concepts with new mathematical concepts they will study, helping to build a 

coherent understanding; (2) Experiencing: students engage in various experiences and use existing 

learning media, making them more proactive in the learning process; (3) Applying: students are 

directed to apply mathematical concepts to solve problems or complete exercises, reinforcing their 

understanding through practical application; (4) Cooperating: this phase fosters collaboration among 

students and boosts their confidence, as they work together and validate their understanding by 
discovering concepts independently; (5) Transferring: in the final stage, students share their findings 

with each other, thereby expanding their knowledge based on the information presented by their peers. 

Thus, for students with low learning interest, the average mathematics learning outcomes of those 

taught using the REACT strategy are superior to those taught using direct instruction. This finding 

aligns with the data analysis results, which support the confirmation of the alternative hypothesis (H1) 

and the rejection of the null hypothesis (H0). 

CONCLUSIONS AND SUGGESTIONS 

The REACT strategy is more effective than direct instruction in enhancing mathematics learning 

outcomes for class X students. There is a significant interaction between teaching strategy and learning 

interest influencing students’ mathematics outcomes in class X. For students in class X with high 

learning interest, those taught using the REACT learning strategy achieve higher mathematics learning 

outcomes than those taught using direct instruction. For students in class X with low learning interest, 

those taught using the REACT learning strategy achieve higher mathematics learning outcomes than 

those taught using direct instruction 
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