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ABSTRACT 

This study aims to investigate the effect of the Search, Solve, Create, and Share (SSCS) learning model 
assisted by bar modelling on students’ mathematical problem-solving ability. The research employed a 
quasi-experimental method with a non-equivalent control group design. The sample consisted of 43 
students in the experimental class and 43 students in the control class from MTs Negeri 11 Cirebon. The 
research instrument used was a problem-solving test based on Polya’s stages. Data were analyzed using 
N-Gain and independent sample t-test after fulfilling the assumptions of normality and homogeneity. 
The results showed that the average N-Gain of the experimental class was in the high category (0.79), 
while the control class was in the low category (0.20). The independent sample t-test yielded a 
significance value of 0.000 < 0.05, indicating a significant difference between the two groups. 
Qualitative analysis also revealed that students in the experimental group demonstrated stronger 
performance on all indicators of problem-solving, corresponding to Polya’s stages understanding the 
problem, devising a plan, carrying out the plan, and reviewing the solution. It can be concluded that the 
SSCS model assisted by bar modelling effectively improves students’ mathematical problem-solving 
abilities and supports structured, visual, and reflective learning. 
Keywords: SSCS Learning Model, Bar Modelling, Mathematical Problem Solving Ability. 
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INTRODUCTION  

Mathematics is considered a fundamental branch of science that plays a pivotal role in 

education (Rokhataliyeva, 2020). According to Johnson, as cited in (Widiana et al., 2018), 

mathematics is understood as a framework of logical reasoning built upon systematic and 

deductive proofs, based on fundamental elements, axioms, and undefined concepts. It is also 
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characterized by its emphasis on numerical calculations and formulas (Izzati & Widyastuti, 2021). 

As a discipline, mathematics is indispensable for individuals as it is frequently applied in everyday 

life. Its applicability in solving real-world problems makes mathematics essential not only for 

academic purposes but also for fostering structured thinking and analytical skills. 

Mathematical problem-solving ability is critically important, both for students pursuing 

mathematics academically and for individuals applying mathematical reasoning in various fields 

and real-life situations (Efendi, 2012). Among the core competencies in mathematics education 

is the ability to solve problems. According to Polya (1973), problem-solving is a systematic 

thinking process used to tackle problems whose solutions are not immediately known. The 

National Council of Teachers of Mathematics (NCTM) identifies problem-solving as one of five 

foundational process standards, along with communication, connections, reasoning, and 

representation. This ability is integral to enabling students to understand, analyze, and apply 

mathematical knowledge in unfamiliar and complex contexts. Mastery of this ability fosters 

learner independence and cultivates critical and analytical thinking (Hasibuan et al., 2019). 

Despite its importance, Indonesian students continue to show low proficiency in 

mathematical problem-solving. According to the 2022 PISA results, only 18% of Indonesian 

students reached level 2 in mathematical literacy, and nearly none reached levels 5 or 6 (OECD, 

2023). This indicates that many students struggle to apply mathematical concepts in non-routine 

or real-world contexts, reflecting weaknesses in their problem-solving ability. Several factors 

contribute to this issue, including limited exposure to contextual problem-solving tasks, a 

predominance of rote learning approaches, and insufficient emphasis on reasoning and 

conceptual understanding in classroom instruction. (OECD, 2023). Similarly, Handayani and 

Munandar (2023) reported that the average algebra problem-solving score of junior high school 

students was only 32.25%. In a study conducted by Yuaidah et al. (2022), it was found that during 

the checking or re-evaluation stage, there were still some students who had not achieved Polya's 

fourth indicator in problem-solving ability. This was because some students had not performed 

optimally, so their answers were not entirely correct or complete. 

Teacher centered instruction such as lecturing often results in passive learning and limits 

students' exposure to non-routine problems (Muhammad et al., 2018). Teachers are therefore 

expected to design innovative, adaptive, and contextual learning strategies that foster higher-

order thinking skills (Haqq et al., 2024). Furthermore, evaluating the effectiveness and efficiency 

of instructional models is essential to ensure alignment with students’ learning needs (Muiz et 

al., 2024). An effective learning model should empower students to explore, collaborate, and 

reflect critically on the knowledge they construct during the learning process. 

One promising instructional approach is the Search, Solve, Create, and Share (SSCS) 

learning model. Originally developed by Shepardson and Pizzini (1991) in the context of science 

education, the SSCS model has been adapted for mathematics learning. It consists of four 

sequential stages: Search (exploring and understanding the problem), Solve (developing and 

implementing strategies), Create (constructing a representative solution), and Share 

(communicating and reflecting on the solution) (Fitri, Agustin, Rahmi, & Fitriani, 2018). This 

model is designed to cultivate curiosity, active engagement, and student autonomy (Wawan & 

Pamungkas, 2021). Hansuk et al. (2024) also found that SSCS enhances student interaction, 

participation, and problem-solving abilities. 
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The SSCS (Search, Solve, Create, and Share) instructional model encourages students to 

engage actively in problem-solving processes by employing logical and rational arguments 

(Erlistiani et al., 2020). Moreover, this approach enhances the meaningfulness of learning 

activities by providing students with opportunities to construct their own understanding and 

broaden their perspectives on the subject matter. The SSCS model is specifically designed to 

support students in developing their problem-solving ability and aims to optimize and deepen 

their mastery of knowledge through active engagement in each phase of the learning process 

(Aziz et al., 2021). This model also fosters independent thinking and empowers students to 

become more competent learners (Erlistiani et al., 2020). It encourages students to act as 

explorers in discovering new ideas, innovators in generating creative solutions to problems, and 

communicators in delivering information that can contribute to decision-making processes.  

The SSCS model provides a structured learning framework that promotes creativity, 

critical thinking, and reflective reasoning, enabling students to achieve deeper understanding 

through systematic problem-solving activities (Putriana & Haqiqi, 2023). In addition to 

enhancing students' cognitive achievement, this model also develops communication and 

collaboration skills, as it requires learners to share and justify their solutions (Maimun & Bahtiar, 

2022). However, although the SSCS model effectively guides students through the mathematical 

problem-solving process covering stages of understanding, planning, executing, and evaluating 

solutions students often face difficulties when problems are presented in abstract or verbal 

forms without visual scaffolding. To address this challenge, the SSCS model can be integrated 

with visual representation strategies that provide concrete support for conceptual 

understanding. 

One such strategy is bar modelling, a diagrammatic approach designed to represent 

quantitative relationships in word problems (Thirunavukkarasu & Senthilnathan, 2014). As part 

of the heuristic methods in Singapore’s mathematics curriculum (Kho et al., 2009), bar modelling 

has been shown to strengthen algebraic reasoning and relational thinking (Desmia et al., 2024). 

The use of bar diagrams allows students to externalize their thought process, making it easier to 

connect the Search and Solve phases of SSCS with a clear visual representation. Bar modelling 

itself is a visual representation strategy that uses rectangular bars to illustrate known and 

unknown quantities in a problem, making abstract relationships more concrete and accessible 

to students. By drawing bars to represent parts and wholes, comparisons, or proportional 

relationships, students can more easily organize information, identify the operations needed, 

and translate verbal statements into mathematical expressions.  In this way, bar modelling 

complements the SSCS model by helping students translate verbal information into structured 

visual models that can then be analyzed logically using arithmetic or algebraic methods (Huat & 

Huat, 2003). Thus, the integration of SSCS with bar modelling creates a synergy: while SSCS 

provides the procedural framework for problem-solving, bar modelling offers the 

representational support that reduces misinterpretation and strengthens students’ conceptual 

understanding. 

Although both SSCS and bar modelling have independently demonstrated positive 

outcomes, research on their combined implementation remains limited. Most existing studies 

focus on the application of a single model, particularly at the elementary level. In fact, 

integrating these approaches may offer greater benefits in supporting complex problem-solving, 
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especially in middle school mathematics, where algebraic reasoning and representation are 

essential. Recent studies also highlight the relevance of SSCS in diverse educational contexts. 

Ulya et al. (2023) developed SSCS-based science learning tools integrated with Islamic values 

and reported moderate improvements in students’ critical thinking skills. Similarly, Zikriana et 

al. (2023) produced SSCS-based teaching materials integrated with TPACK, which proved valid 

and effective in cultivating students’ scientific attitudes. 

Furthermore, a systematic literature review conducted by Riska et al. (2025) confirmed 

that the SSCS learning model significantly enhances students’ mastery of physics concepts. 

Similar findings were reported in mathematics and biology. In mathematics, Anshori and 

Masriyah (2023) found that SSCS-based instruction effectively improved students’ problem-

solving and reasoning abilities. In biology, Khairunnisa and Rakhman (2023) showed that the 

implementation of SSCS learning promoted critical thinking skills. These studies collectively 

demonstrate that the SSCS model contributes positively across multiple disciplines, particularly 

in developing higher-order thinking abilities, although empirical studies on its classroom 

implementation remain relatively limited. These findings indicate that while SSCS has been 

widely applied, its combination with visual representation strategies such as bar modelling has 

not been thoroughly explored. The novelty of this study, therefore, lies in integrating SSCS with 

bar modelling in the context of middle school algebra, examining not only students’ perceptions 

but also the empirical effects on their mathematical problem-solving ability. 

METHODS  

This study uses a quantitative research approach with a quasi-experimental design, 

specifically a non-equivalent control group design (Sugiyono, 2016). This design involves two 

classes selected at random: the experimental group is taught using the SSCS learning model 

supported by bar modeling, while the control group receives conventional teaching. This 

research was conducted at MTs Negeri 11 Cirebon in 2025. The research population consisted 

of all seventh-grade students, with a sample of two classes, each consisting of 43 students. 

Sampling was conducted using purposive sampling based on similar academic characteristics 

between the two classes (Arikunto, 2020).  

The research instrument used in this study was a mathematical problem-solving test 

consisting of 8 essay questions. Each question was designed to measure the four indicators of 

mathematical problem-solving ability based on Polya's stages, namely: (1) understanding the 

problem, (2) designing a plan, (3) implementing the plan, and (4) reviewing (evaluating the 

solution). The problem-solving test was administered in two phases: a pre-test before the 

implementation of the SSCS learning model assisted by bar modeling to determine students' 

initial abilities, and a post-test to measure their final abilities after the intervention. The data 

generated were analyzed using descriptive analysis techniques and parametric statistical 

techniques, including the N-Gain test and the independent samples t-test. 

The N-Gain Test was used to analyze the extent of improvement in students' 

mathematical problem-solving abilities after the implementation of the SSCS learning model 

assisted by bar modeling. The criteria for improvement in students' mathematical problem-

solving abilities can be seen in the following table. 

Table 1. Criteria for Improvement in Students' Mathematical Problem-Solving Abilities 
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 N-Gain Value Category 

𝑔 ≤ 0,3 Low 

0,3 < 𝑔 ≤ 0,70 Medium 

0,70 < 𝑔 ≤ 1,00 High 

 

The next analysis is an analysis using an independent sample t-test. This analysis was 

conducted by comparing the improvement in students’ mathematical problem-solving ability 

between the experimental and control classes to determine the effect of implementing the SSCS 

learning model assisted by bar modeling. If there is a significant difference in the improvement 

in students' mathematical problem-solving abilities between the experimental and control 

classes, it can be concluded that there is a significant effect of the application of the SSCS 

learning model assisted by bar modeling on the improvement in students' mathematical 

problem-solving abilities. 

RESULT AND DISCUSSION 

Mathematical problem-solving ability is one of the most essential indicators in 

mathematics learning, as it demonstrates not only students' mastery of concepts but also their 

capacity to apply knowledge flexibly when facing non-routine and complex problems, both in 

academic contexts and in real-life situations. This ability is closely related to higher-order 

thinking, as it requires students to analyze, plan, execute, and evaluate solutions systematically. 

Consequently, improving students’ problem-solving ability has become a central goal of 

mathematics education, in line with the standards set by the National Council of Teachers of 

Mathematics (NCTM) and Polya’s problem-solving framework. 

In this study, the effectiveness of the applied instructional model was assessed through a 

pre-test and post-test design, which allowed researchers to measure not only students’ initial 

problem-solving ability but also the progress they achieved after the intervention. Both the 

experimental and control groups were given the same validated instrument, consisting of essay 

questions designed according to Polya’s four stages: understanding the problem, devising a plan, 

carrying out the plan, and reviewing the solution. The use of this structured framework ensured 

that the assessment captured students’ problem-solving abilities comprehensively, from basic 

comprehension to critical reflection. 

The pre-test served to establish baseline data, confirming that the two groups had 

relatively similar abilities before the intervention, while the post-test provided evidence of the 

extent to which the SSCS model assisted by bar modelling contributed to students’ 

improvement. This design strengthened the validity of the findings, as any significant differences 

observed in the post-test results could be attributed more reliably to the applied learning model 

rather than extraneous factors. 

 

Table 2. Mathematical Problem Solving Ability Test Results and N-Gain Improvement 

Class 

Initial Problem Solving 

Ability Test 

Final Problem Solving 

Ability Test 
Average  

N-Gain Value 
Category 

Max Min Mean Max Min Mean 

Experiment 59,38 13,13 32,95 71,88 100 85,51 0,79 High 
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Control 46,88 18,75 33,28 59,38 26,25 46,99 0,20 Low 

 

Based on the analysis results, the average pre-test score in the experimental class was 

32.95, which increased substantially to 85.51 in the post-test. This improvement generated an 

N-Gain score of 0.79, classified in the high category, indicating that the SSCS learning model 

assisted by bar modelling was highly effective in strengthening students’ mathematical problem-

solving abilities. In contrast, the control class demonstrated only a modest improvement, with 

the average score increasing from 33.28 in the pre-test to 46.99 in the post-test, resulting in an 

N-Gain of 0.20, which falls in the low category. These contrasting outcomes clearly suggest that 

while both groups benefitted to some extent from the learning process, the experimental group 

experienced a much greater and more meaningful enhancement of their problem-solving ability. 

This evidence strongly reinforces the notion that the applied SSCS learning model with bar 

modelling played a decisive role in enabling students to engage more effectively in problem-

solving activities. 

To ensure the appropriateness of using the independent sample t-test in this study, 

several prerequisite tests were conducted, including the normality test and homogeneity test. 

After fulfilling these assumptions, the main comparative analysis was performed using the 

independent sample t-test to evaluate the effectiveness of the learning model. 

The normality test was conducted to determine whether the N-Gain scores from both the 

experimental and control groups were normally distributed. The Shapiro-Wilk test was used in 

this analysis, with the null hypothesis stating that the data are normally distributed. The results 

showed that the significance values (p-values) for both groups were greater than 0.05, indicating 

that the data followed a normal distribution. Thus, the normality assumption for parametric 

testing was satisfied. 

 

Table 3. Normality Test for Improvement in Mathematical Problem-Solving Ability 

 Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Enhanced Experimental 

Capabilities 
0,073 43 0,200 0,961 43 0,153 

Enhanced Control Capabilities 0,085 43 0,200 0,971 43 0,354 

 

After confirming normal distribution, the next prerequisite test conducted was the 

homogeneity of variance test. This test was performed using Levene’s Test to assess whether 

the variances between the two groups were equal. The analysis yielded a significance value 

greater than 0.05, suggesting that the variances of the experimental and control groups were 

homogeneous. This satisfied the second assumption for conducting the independent sample t-

test. 

 

Table 4. Homogeneity Test 

Levene Statistic df1 df2 Sig. 

0,08 1 84 0,766 
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Having met the assumptions of normality and homogeneity, the analysis proceeded with 

an independent sample t-test to determine whether there was a significant difference in the 

improvement of mathematical problem-solving abilities between the two groups. The result 

showed a significance value of 0.000, which is less than the threshold of 0.05. This indicates that 

there is a statistically significant difference between the experimental and control groups. 

Therefore, it can be concluded that the use of the SSCS learning model assisted by bar modelling 

significantly improves students’ mathematical problem-solving abilities compared to 

conventional learning methods.  

 

Table 5. Independent Sample t-Test 

 

t-test for Equal of Means 

t df 
Sig.(2-

tailed) 

Mean 

Different 

Std Error 

Different 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Improving 

Mathematical 

Problem 

Solving Ability 

23,068 84 0,000 0,58835 0,2551 0,53763 0,63907 

23,068 83,673 0,000 0,58835 0,2551 0,53763 0,63907 

 

This significant difference can be further explained by analyzing how students solved the 

problems based on Polya’s problem-solving stages, which are also aligned with the phases of 

the SSCS model. 

 
Figure 1. Examples of Answers from Students in The Experimental Group 
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Figure 2. Examples of Answers from Students in The Control Class 

 

In the Search phase, students in the experimental class demonstrated a stronger ability 

to identify and differentiate between known and unknown information, as well as to recognize 

the relationships among the quantities presented in the problem. The integration of bar 

modelling played a crucial role in this process, as it provided a concrete visual scaffold that 

helped students externalize their understanding. By constructing bar diagrams, students were 

able to organize problem information systematically, clarify the structure of the question, and 

reduce the level of abstraction that often hinders comprehension in algebraic problems. This 

approach aligns with Polya’s first stage of problem solving, understanding the problem by 

ensuring that students did not merely rely on fragmented interpretation but instead developed 

a comprehensive grasp of the problem’s context. 

In contrast, students in the control class frequently skipped this critical step and directly 

attempted numerical calculations without first analyzing the information given. Such an 

approach often resulted in misinterpretations and errors, as they lacked a clear representation 

of the relationships between variables. Many of these students showed a tendency to guess 

formulas or apply routine procedures without considering whether these methods were suitable 

for the given problem. This behavior reflects a superficial engagement with Polya’s first stage, 

which subsequently affected the accuracy and coherence of their solutions. 

Figure 1 illustrates how a student from the experimental group successfully translated a 

verbal problem into a structured bar model, thereby creating a visual map that facilitated the 

transition from problem comprehension to solution planning. Conversely, Figure 2 shows an 

example from the control group, where the student directly produced numeric calculations 

without any clear representation, leading to incomplete reasoning and an incorrect final result. 

This contrast emphasizes that the use of bar modelling in the Search phase not only aids 

comprehension but also establishes a solid foundation for the subsequent stages of problem 

solving. 

In the Solve phase, students in the experimental group demonstrated the ability to 

transform their visual representations into formal mathematical expressions. After constructing 

bar models in the Search phase, they systematically converted these diagrams into algebraic 

equations, which were then solved step by step. This process not only reflects logical planning 

but also indicates the successful integration of visual and symbolic reasoning. Their solutions 

tended to be coherent, consistent, and mathematically justified, showing a clear link between 

problem representation and execution. This structured approach highlights the effectiveness of 



  
  Jurnal Pengembangan Pembelajaran Matematika (JPPM), 8(1), February 2026 

The effect of implementing the search, solve, create and share... 

9 

SSCS combined with bar modelling in fostering strategic problem solving ability, as students 

were encouraged to base their reasoning on well defined plans rather than guesswork. 

In contrast, students in the control group often lacked a structured pathway for solving 

the problems. Without the support of visual scaffolding, many relied on rote memorization of 

formulas or employed trial and error strategies, which produced disorganized work and frequent 

miscalculations. Instead of analyzing the relationships among the quantities, they tended to 

force fit known formulas into the problems, resulting in incomplete or even incorrect solutions. 

This indicates that conventional instruction may not adequately guide students in developing 

systematic strategies for problem solving. 

Moving to the create phase, students in the experimental group went beyond performing 

calculations by presenting detailed reasoning and justification for their answers. Many of them 

provided step-by-step explanations of how they arrived at their solutions, explicitly linking each 

stage of the process to the bar models they had drawn earlier. This behavior reflects deeper 

cognitive engagement, as students were not only solving problems but also articulating the 

logical flow of their thinking. Such practices are essential for cultivating mathematical 

communication skills and for reinforcing the conceptual connections underpinning problem 

solving. 

On the other hand, students in the control group, as illustrated in Figure 2, tended to 

record only the final numeric results without elaborating on the methods or reasoning behind 

them. This minimal explanation indicates a more superficial engagement with the problem and 

suggests that their focus was primarily on obtaining answers rather than on understanding the 

underlying concepts. As a result, their solutions were often incomplete and lacked the reflective 

depth observed in the experimental group. 

Finally, in the Share phase, students in the experimental group demonstrated not only 

their ability to present solutions but also a strong sense of reflective and evaluative thinking. 

Many of them actively rechecked their answers by re-substituting the final results into the 

original problems, ensuring that their solutions were both accurate and logically consistent. This 

habit of verification reflects Polya’s fourth stage of problem solving (reviewing the solution), 

which is often overlooked in traditional instruction. By engaging in this process, students were 

able to detect and correct minor calculation errors or logical inconsistencies, thereby producing 

more reliable and well-justified answers. Moreover, the act of sharing their solutions with peers 

and discussing alternative strategies encouraged collaborative learning, strengthened their 

mathematical communication skills, and deepened their conceptual understanding. 

In contrast, students in the control class rarely engaged in such reflective practices. Their 

tendency to stop after obtaining a numerical result left them more vulnerable to miscalculations, 

misconceptions, and incomplete reasoning. Without a structured opportunity to verify and 

justify their answers, these students often failed to recognize errors, which reduced the overall 

accuracy and reliability of their work. Furthermore, because the conventional approach did not 

emphasize collaborative discussion, students in the control group missed opportunities to learn 

from one another’s reasoning processes. This lack of reflection limited their ability to internalize 

problem-solving strategies and weakened their readiness to tackle more complex or non-routine 

problems in future learning contexts. 
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The contrast between the two groups in the Share phase highlights the added value of 

integrating the SSCS model with bar modelling, as it nurtures not only procedural competence 

but also higher-order skills such as evaluation, reflection, and communication. These skills are 

essential for fostering independent learners who can critically assess their own work and engage 

productively in mathematical discourse. 

These differences indicate that the SSCS learning model, combined with bar modelling, 

not only supports quantitative improvements but also promotes structured, strategic, and 

reflective problem-solving behavior among students. Overall, the SSCS model combined with 

bar modelling not only improved students’ quantitative learning outcomes but also cultivated a 

more structured, visual, and reflective mathematical thinking process. This model provided an 

integrated instructional structure aligned with problem-solving stages and facilitated students’ 

understanding through concrete visual representations. These findings are in line with previous 

studies by Hansuk et al. (2024), and Desmia et al. (2024), which confirmed the effectiveness of 

this approach in enhancing students’ mathematical problem-solving abilities. 

CONCLUSION 

The findings of this study reveal that the implementation of the Search, Solve, Create, and 

Share (SSCS) learning model supported by bar modelling significantly enhances students’ 

mathematical problem-solving abilities. This is evidenced by a higher post-test mean score and 

N-Gain in the experimental group compared to the control group, along with statistically 

significant results from the independent sample t-test. Furthermore, qualitative analysis of 

students’ work indicates that the experimental group demonstrated better performance across 

Polya's problem-solving stages, particularly in visualizing problems, planning strategies, and 

evaluating solutions. The integration of bar modelling helped students represent abstract 

information more concretely, while the SSCS model facilitated a structured and reflective 

problem-solving process. These findings support the effectiveness of combining SSCS with bar 

modelling as a viable instructional approach in junior high school mathematics learning, 

particularly in algebraic topics. However, future research should consider applying this model to 

broader mathematical content and involving a larger and more diverse sample to enhance 

generalizability. 
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