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ABSTRACT: This study aims to analyze the effectiveness of the Think Pair Share (TPS) learning model in improving student learning outcomes and participation. The method used is quantitative research with a pretest-posttest design. The research subjects consisted of students who participated in learning with the TPS model, while the instruments used included learning outcome tests and student activity observation sheets. The results of the study showed that the application of the TPS model was able to significantly improve student learning outcomes, which was shown by the increase in average scores and the acquisition of N-Gain in the medium to high category. In addition, student participation in the learning process has also increased, especially in discussion and opinion delivery activities. However, there is a variation in improved learning outcomes between students, which shows that not all students experience an equal improvement. The conclusion of this study is that the Think Pair Share learning model is effective in improving student learning outcomes and participation, and can be used as an alternative innovative learning strategy to create more active and collaborative learning. 
Penelitian ini bertujuan untuk menganalisis efektivitas model pembelajaran Think Pair Share (TPS) dalam meningkatkan hasil belajar dan partisipasi siswa. Metode yang digunakan adalah penelitian kuantitatif dengan rancangan pretest-posttest. Subjek penelitian terdiri dari siswa yang mengikuti pembelajaran dengan model TPS, sedangkan instrumen yang digunakan meliputi tes hasil belajar dan lembar observasi aktivitas siswa. Hasil penelitian menunjukkan bahwa penerapan model TPS mampu meningkatkan hasil belajar siswa secara signifikan, yang ditunjukkan oleh peningkatan nilai rata-rata dan perolehan N-Gain dalam kategori sedang hingga tinggi. Selain itu, partisipasi siswa dalam proses pembelajaran juga meningkat, terutama dalam kegiatan diskusi dan penyampaian pendapat. Namun, terdapat variasi peningkatan hasil belajar antarsiswa, yang menunjukkan bahwa tidak semua siswa mengalami peningkatan yang sama. Kesimpulan dari penelitian ini adalah bahwa model pembelajaran Think Pair Share efektif dalam meningkatkan hasil belajar dan partisipasi siswa, serta dapat dijadikan sebagai salah satu alternatif strategi pembelajaran inovatif untuk menciptakan pembelajaran yang lebih aktif dan kolaboratif.
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I.	INTRODUCTION
Mathematics holds a central position in education as a discipline that fosters the ability to think logically, analytically, and critically. However, the quality of mathematics learning at the junior and senior high school levels in Indonesia is still a serious concern. Based on the results of the Programme for International Student Assessment (PISA) 2022, Indonesia ranks 70th out of 81 countries with an average score of 366, far below the OECD average of 472 [1]. In addition, almost none of the students reach Level 5 or 6, which demands a high level of reasoning and data interpretation skills [1].
These weaknesses are related to learning on the topic of correlation analysis, which essentially requires the ability to interpret relationships between variables and competency data-based reasoning that is also the focus of PISA assessments, especially in the domain of uncertainty and data [1]. However, correlation learning in schools often focuses on the procedure of calculating coefficients without understanding the meaning of the relationship. As a result, students have difficulty interpreting the direction and power of correlation and relating it to context [2].
Some studies on school students also show that the main difficulty lies in understanding concepts rather than calculations. For example, students often mistakenly interpret correlations as causal relationships or are unable to read the relationship patterns of scatter plots [3]. To overcome this, learning that involves active interaction such as the cooperative model has proven to be more effective. Research by shows that cooperative learning in students can improve critical thinking skills and data interpretation, which is important in understanding the concept of correlation. Thus, the low achievement of PISA can be attributed to the lack of optimal learning in materials such as correlation analysis which is still procedurally oriented, so that students have not developed in their ability to reason and interpret data in depth [4].
A teacher-centered approach to teaching and prioritizing procedural steps over conceptual understanding has long been recognized as a major contributor to low math achievement among students. When classroom teaching does not actively engage students in the learning process, their ability to build genuine conceptual understanding becomes severely constrained. Students who remain passive in the classroom tend to miss out on the opportunity to form meaningful connections between abstract mathematical ideas and practical applications, which in turn results in surface-level learning and reduced enthusiasm for learning ([5];[6];[7]).
In response to these challenges, cooperative learning models have gained increasing attention as a more student-centered alternative. Among them, the Think-Pair-Share (TPS) model is a well-structured cooperative strategy in which students are first given time to think individually about a problem, then pair up with classmates to discuss their thoughts, and finally share their ideas with the rest of the class. This sequential three-phase process is designed to encourage deeper cognitive processing, encourage peer-to-peer dialogue, and develop students' ability to communicate mathematical thoughts, as documented by [8]. Empirically, TPS has been shown to increase the frequency and depth of student participation relative to conventional teacher-led question and answer patterns [8]. It was also found that mathematics learning activities at the secondary level increased after the implementation of TPS[9].
Although research on the effectiveness of the Think-Pair-Share (TPS) cooperative learning model has developed widely in mathematics education, studies that specifically examine its application to correlation analysis materials at the high school level are still limited, as shown by recent studies that focus more on improving general skills such as problem-solving and mathematical communication than on the context of specific statistical material. Previous research has shown that learning statistics at the school level is still relatively less attention than other topics such as algebra and arithmetic, especially in the development of students' conceptual understanding ([10];[2]).
More specifically, various studies in high school students show that correlation material is still a difficult topic to understand, especially in interpreting the strength and direction of relationships between variables. Students also often experience misconceptions, such as thinking of correlations as cause-and-effect relationships as well as difficulty reading patterns on scatter diagrams ([11]; [12]). These findings show that learning still tends to be procedurally oriented and has not been optimal in developing students' statistical reasoning [13].
This condition is in line with the results of PISA 2022 which shows that the main weakness of students lies in the ability to interpret data and reasoning in the context of uncertainty. Thus, students' difficulties in understanding the concept of correlation can be seen as a concrete representation of the low mathematical literacy measured in PISA [1]. However, until now there have been very few studies that have empirically tested the effectiveness of cooperative learning models such as TPS specifically on correlation analysis materials at the secondary school level ([14];[15]).
Based on this description, this research is important to be carried out because there is still a gap between the demands of reasoning and data interpretation skills as measured in PISA and learning practices in the classroom that tend to be procedural, especially in correlation analysis materials. In addition, the limitations of research that specifically examined the effectiveness of the Think-Pair-Share (TPS) model on correlation topics at the secondary school level indicate the need for more contextual empirical evidence. Therefore, this research is expected to contribute to optimizing more meaningful statistical learning and improving student learning outcomes through a cooperative approach that encourages active engagement and conceptual understanding.
II.	METHOD
This study adopts a quantitative methodology and is categorized as a pre-experimental study. The research design applied was One Group Pretest-Posttest Design where only one group of participants was observed without the inclusion of a comparison group [16]. Based on this design, all students completed a pretest before instructional treatment and a posttest afterward, allowing researchers to measure changes in learning outcomes. The notation for this design is as follows. 
O₁ – X – O₂
Description:
O1	: Pretest 
X	: implementation of the TPS model in the Correlation Analysis material
O1	: Posttest
However, this design has methodological limitations that need to be considered. According to the pre-experimental design, neither the control group nor randomization involved, so the level of control over the external variables was relatively low and implicated in weak internal validity. This condition causes changes in learning outcomes that cannot be fully attributed to the treatment given, but have the potential to be influenced by other factors outside of the treatment [17]. Theoretically, this design is also vulnerable to various internal validity threats such as history, maturation, testing effect, and regression to the mean. Therefore, the interpretation of the results of the study should be done carefully and not directly concluded as a strong causal relationship.
The research participants consisted of 35 students in class XI-2 at SMAN 4 Jember. This class was selected through purposive sampling techniques, which are sample determination techniques based on certain considerations relevant to the research objectives. The selection of classes is based on several reasons, including, (1) the class has reached the curriculum stage that contains Correlation Analysis material so that it is in accordance with the needs of the research, (2) the characteristics of homogeneous and representative students to observe the application of the Think Pair Share cooperative learning model (TPS), and (3) ease of access to researchers because the research is carried out at the location of the teaching assistant, so that data collection can be carried out optimally and controlled [17].
This purposive sample selection is in line with the opinion that purposive sampling is carried out by selecting individuals or research locations that are considered the most capable of providing relevant information to the research problem [17]. In addition, this technique allows researchers to obtain samples that have special characteristics in accordance with the research objectives, so that the data obtained becomes more meaningful and in accordance with the needs of the analysis [16].
The research process is carried out in three stages. The preparation stage includes curriculum analysis of Correlation Analysis material, preparation of lesson plans based on the Think Pair Share model, and instrument validation. The implementation stage began with a pretest, then continued with four learning meetings (2 × 45 minutes each). The first meeting discussed the basic concept of correlation and its types, the second meeting on the calculation of correlation coefficients, the third meeting on the interpretation of correlation results and the fourth meeting focused on solving contextual problems. The Think Pair Share (TPS) model at each meeting is systematically applied through three main stages. In the think stage, which lasts about 5 to 10 minutes, students first work on individual correlation problems to build initial understanding. Next, in the pair stage for 10 to 15 minutes, students discuss with their partners to compare, correct, and refine their answers. 
The last stage is a share that lasts for 15 to 20 minutes, where the student pairs present the results of their discussion in front of the class, then continue with clarification and reinforcement of concepts together. This stage is in line with the characteristics of TPS which emphasizes individual thinking, discussion in pairs, and classically sharing results. After all sessions are over, a posttest is carried out with a level of difficulty equivalent to the pretest. The final stage includes data analysis and reporting of research results.
The assessment instrument used in this study is in the form of an essay test developed based on competency indicators in correlation analysis materials. Items include the ability to understand the concept of correlation, read and interpret scatter plots, calculate Pearson correlation coefficients, and draw conclusions about the strength and direction of relationships. Pretest and posttest questions are designed with an equal level of difficulty. The validity of the instrument is carried out by the teacher of mathematics subject and has been declared valid in terms of content (content validity). 
The results of the analysis showed that Cronbach's Alpha value was -0.244. The negative value is caused because the data analyzed is a pretest and posttest score which conceptually are not items in the same construct, but two different measurement times. Therefore, internal reliability tests such as Cronbach's Alpha are not appropriately used. Therefore, the analysis focused on comparing learning outcomes through the gain test and the difference test using the non-parametric Wilcoxon Signed-Rank Test to compare two paired data when the assumption of normality was not met
Data analysis was carried out quantitatively through four stages. First, descriptive statistics that include mean values, standard deviations, minimums, maximums, ranges, amounts, and variances are calculated for pretest and posttest scores. Second, the normality test was performed using Shapiro–Wilk because the sample count was less than 50 (N = 35). Third, hypothesis testing was carried out using the Wilcoxon Signed-Rank Test through IBM SPSS Statistics 25 as a non-parametric alternative to the paired sample t-test for paired data because the data was not normally distributed (p < 0.05), In addition, to determine the magnitude of the effect of the treatment, the effect size was calculated with the formula , where Z was obtained from the output SPSS and N are the sum of the samples. The use of effect measures is important because it not only shows statistical significance, but also provides information regarding the magnitude and practical significance of the effect of the treatment (Jackie, 1998). The r-value is interpreted as a small (≥ 0.10), medium (≥ 0.30), and large (≥ 0.50) effects. Fourth, the improvement in learning outcomes was analyzed using an N-Gain score based on the formula, namely with the categories of high (g ≥ 0.7), medium (0.3 ≤ g < 0.7), and low (g < 0.3). All analyses were conducted using IBM SPSS Statistics version 25.e.
III.	RESULT AND DISCUSSION
This section presents the analysis of pretest and posttest score data from 35 students in grade XI-2, which were collected before and after the Think-Pair-Share (TPS) cooperative learning model was applied to the Correlation Analysis material. Data were examined through four analysis procedures: descriptive statistics, normality testing using Shapiro-Wilk, Wilcoxon-marked rating test, and N-Gain score calculation.
Descriptive Statistics
Descriptive statistical analysis was carried out to provide an overview of the distribution of pretest and posttest scores. The results are presented in Table 1.
Table 1. Descriptive Statistics of Pretest and Posttest Scores
	
	N
	Range
	Minutes
	Max
	Quantity
	Means
	Std. Dev.
	Variance

	Prates
	35
	42.00
	0
	42.00
	569
	16.2571
	9.13411
	83.432

	Post-tests
	35
	60.00
	40.00
	100.00
	3053
	87.2286
	13.20001
	174.240


Based on Table 1, the number of research subjects is 35 students. Descriptively, the average pretest  score was 16.2571 with a minimum value of 0 and a maximum of 42, and a standard deviation of 9.13411. This shows that students' initial abilities are still relatively low and the data dissemination is quite varied. After being given treatment, the average posttest score increased significantly to 87.2286 with a minimum score of 40 and a maximum of 100, as well as a standard deviation of 13.20001. This increase in average scores indicates a considerable change in ability after learning.
In addition, the range of scores also increased from 42 in the pretest to 60 in the posttest, which indicates that the variation in student learning outcomes after the treatment became wider. Overall, the comparison between pretest and posttest scores shows a fairly high increase in student learning outcomes. Descriptively, this analysis only describes the condition of the data before and after treatment without drawing inferences, but can be an early indication of the influence of learning on improving student learning outcomes
Normality Test
Before the hypothesis test is carried out, a prerequisite test is first carried out in the form of a normality test on pretest and posttest data. This normality test used the Shapiro–Wilk method because the sample count was less than 50 (n ≤ 50). The Shapiro–Wilk test aims to test whether the data is normally distributed with the zero (H₀) hypothesis stating that the data is normally distributed. The decision-making criterion is that if the significance value (Sig.) > 0.05, then the data is distributed normally, while if Sig. ≤ 0.05, the data is not distributed normally.


Table 2. Shapiro-Wilk Normality Test Results
	
	Statistics (W)
	df
	Sig.

	Prates
	0.920
	35
	0.014

	Post-tests
	0.825
	35
	0.000


Based on Table 2, the significance value for the pretest was 0.014 with a statistical value of W = 0.920, and for the posttest of 0.000 with a statistical value of W = 0.825. Both significance values are less than 0.05 (Sig. < 0.05). This shows that H₀ is rejected, so it can be concluded that both the pretest and posttest data are not normally distributed. Thus, the assumption of normality in the analysis is not met. Because the data do not meet the assumption of normality, the advanced analysis cannot use parametric tests. Therefore, an alternative to non-parametric tests, namely the Wilcoxon test, is used, which is more suitable for data that is not normally distributed.
Wilcoxon Signed-Rank Test 
After it was found that the pretest and posttest data were not normally distributed, the hypothesis test was carried out using a non-parametric test, namely the Wilcoxon Signed-Rank Test. This test is used to find out if there is a significant difference between the two paired data, especially in pre- and post-treatment conditions. The zero hypothesis (H₀) in this study states that there is no significant difference between the pretest and posttest results, while the alternative hypothesis (H₁) states that there is a significant difference between the two. The decision-making criterion is that if the significance value (Asymp. Sig. 2-tailed) ≤ 0.05, then H₀ is rejected.
Table 3. Wilcoxon Signed-Rank Test Results
	
	Test Statistics (W)
	Asimpa. Sig. (2 tails)

	Posttest – Pretest
	0.000
	0.000


Based on Table 3, the Asymp. Sig. (2-tailed) value of 0.000 is obtained, which is smaller than 0.05 (0.000 < 0.05). Thus, H₀ is rejected and H₁ is accepted. This shows that there is a significant difference between pretest and posttest scores. A test statistical value (W) of 0.000 indicates that the differences between the data pairs tend to be consistent in one direction, thus reinforcing the changes that occur after the treatment. Conceptually, the test tests whether the median difference between two conditions is equal to Wilcoxon zero; When the significance value is below 0.05, it can be concluded that there is a noticeable change between the two conditions. Thus, the results of the analysis show that the treatment provided has a significant influence on improving student learning outcomes.
N-Gain Score Analysis
Analysis using normalized gain (N-Gain). N-Gain is used to measure the magnitude of the score increase from pretest to posttest taking into account the maximum score that can be achieved. The interpretation of the N-Gain value refers to the Hake criteria, namely: g values ≥ 0.7 belong to the high category, 0.3 ≤ g < 0.7 to the medium category, and g < 0.3 to the low category. The results of the N-Gain analysis are descriptively presented in Table 4 and the categorical distribution in Table 5.
Table 4. Descriptive Statistics of N-Gain Score
	
	N
	Minimum
	Maximum
	Means
	Std. Dev.

	N-Gain Score
	35
	0.3182
	1.0000
	0.8429
	0.16201


Based on Table 4, the average value (mean) of N-Gain is 0.8429, with a minimum value of 0.3182 and a maximum of 1.0000, as well as a standard deviation of 0.16201. The average N-Gain value of 0.8429 was in the high category (g ≥ 0.7). This shows that in general there is a high increase in student learning outcomes after being given treatment. In addition, a minimum score that is still above 0.3 indicates that all students have experienced minimal improvement in the medium category, even most of them reach the high category.
Table 5. Distribution of Students by N-Gain Category
	Categories
	Criteria
	Number of Students
	Percentage (%)

	Height
	g 0.7
	29
	82.9%

	Medium
	0.3 < g 0.7
	6
	17.1%

	Low
	g < 0.3
	0
	0%

	Quantity
	
	35
	100%


Based on Table 5, the distribution of students by N-Gain category shows that most students are in the high category. Of the total 35 students, 29 students (82.9%) obtained an N-Gain score in the high category, while 6 students (17.1%) were in the medium category, and there were no students in the low category. This category refers to the N-Gain classification according to which the value of g ≥ 0.7 belongs to the high category, 0.3 ≤ g < 0.7 medium category, and g < 0.3 to the low category. 
The distribution shows that the improvement in student learning outcomes is dominated by the high category, so it can be indicated that the learning applied is able to provide optimal improvement for most students. In addition, the absence of students in the low category corroborated that all students experienced improved ability after treatment, albeit with different levels of improvement. Overall, these results show that the learning interventions provided have high effectiveness in improving student learning outcomes.
Discussion
The results of this study show that the application of the Think-Pair-Share (TPS) cooperative learning model provides a considerable improvement in student learning outcomes in the Correlation Analysis material. This is shown by the jump in the average score from 16.26 in the pretest to 87.23 in the posttest, as well as the average N-Gain value of 0.8429 in the high category. However, considering that the research design used is pre-experimental, these findings are more appropriately seen as preliminary evidence that supports the effectiveness of TPS in this learning context, so further research with a stronger experimental design is still needed to generalize the results.
These findings are in line with research showing that TPS is able to increase student participation through paired interactions that encourage active engagement in learning [8]. In addition, the implementation of TPS has also been proven to significantly improve student learning outcomes and activities through a structured and collaborative discussion process [18]. Other support also shows that the TPS model contributes positively to improving students' thinking abilities and learning outcomes in various learning context [9]. Thus, the results of this study strengthen the previous finding that TPS is a potential learning model in improving the quality of mathematics learning.
The effectiveness of the TPS model can be understood through several theoretical and pedagogical lenses. First of all, the Thinking phase stimulates the student's individual metacognitive process by requiring each student to independently utilize their prior knowledge and establish an initial understanding of the problem before peer interaction occurs [19]. When applied to Correlation Analysis, this stage of individual thinking is particularly beneficial because it encourages students to reflect on the nature of their own variable relationships before opening a discussion. Such active cognitive engagement is in stark contrast to the passive acceptance of the content delivered by teachers, which is widely considered a significant barrier to genuine conceptual understanding in mathematics [20].
In addition, the Pair phase in the TPS model provides a collaborative space for students to express and discuss mathematical reasoning with peers. Research shows that student involvement in explaining ideas as well as responding to other people's thoughts is positively correlated with improved learning outcomes [21]. This is in line with the findings that the activity of explaining material to others can strengthen deeper understanding and retention of learning [22]. In the context of mathematics learning, interaction and discussion between students also contribute to the development of thinking and understanding through the process of exchanging ideas and clarifying concepts. Thus, the Pair phase not only serves as a means of exchanging answers, but also as a mechanism for building conceptual understanding through interaction and clarification of ideas [23].
In addition, the Share phase provides students with the opportunity to present the results of their thinking in front of the class, which contributes to increased student participation in learning [8]. Research shows that the implementation of TPS can increase student engagement, particularly in terms of the courage to participate in class discussions. Other findings also show that the TPS model contributes to an increase in learning outcomes and student activities during the learning process. Thus, the Share phase is more appropriately understood as a means to encourage student participation and involvement in [24].
The fact that 6 students (17.1%) were still in the medium N-Gain category, with the lowest score of 0.3182, suggests that the improvement in learning outcomes did not occur equally among all students. These findings are in line with research that shows that in cooperative learning there are still variations in learning outcomes between individuals [8]. Other studies also reported that in the implementation of TPS, student participation in learning activities can vary so that it has the potential to affect the learning outcomes obtained. In addition, research on TPS-based mathematics learning shows that the improvement achieved by students is in a varied, not entirely high category [25]. Thus, the variation in results found in this study is more appropriately understood as part of the general characteristics of cooperative learning, where the improvement in learning outcomes is not always uniform in each student [24].
IV.	CONCLUSION 
Based on the results of the study, it can be concluded that the application of the Think Pair Share (TPS) learning model has proven to be effective in improving learning outcomes and student participation. This increase can be seen from the increase in the average value and the N-Gain category which is at medium to high levels. In addition, the TPS model is also able to encourage active involvement of students in the learning process through independent thinking activities, discussion in pairs, and sharing the results of thinking in the classroom. Although there is variation in improved learning outcomes between students, it is a common characteristic of cooperative learning. Thus, the TPS model can be used as an alternative to innovative and effective learning strategies to improve the quality of learning, especially in creating an active, collaborative, and meaningful learning atmosphere.
Further research is recommended to use a more robust experimental design, such as pure experiments with control groups, so that the results can be generalized more broadly. In addition, research can be developed by involving a larger and more diverse number of subjects to see the consistency of the effectiveness of the TPS model on various student characteristics. The next researcher is also advised to study the application of TPS to different materials or levels of education, and combine it with other learning models or media to obtain more optimal results. In addition, it is necessary to conduct more in-depth research related to the factors that affect the variation in the improvement of student learning outcomes in cooperative learning.
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