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ABSTRACT  
This study aims to improve the mathematical problem-solving skills 

of fifth-grade students at SD Negeri 4 Bandar Baru through the 

application of the Problem-Solving learning model. The research was 

motivated by the fact that many students demonstrated difficulties 

in understanding mathematical concepts, interpreting problems, and 

applying appropriate strategies to find solutions. A Classroom Action 

Research (CAR) design was employed, consisting of two cycles with 

each cycle including the stages of planning, implementation, 

observation, and reflection. The participants were 30 students from 

class V, and data collection was carried out through problem-solving 

tests, observation sheets, and documentation. The results of the 

study indicated a significant improvement in students’ mathematical 

problem-solving abilities. In the preliminary stage, only 36.7% of 

students achieved the minimum mastery criterion (KKM = 70), with 

an average score of 62.5. After the first cycle, the average score 

increased to 73.2 with 66.7% of students meeting the mastery 

criterion. Further progress was observed in the second cycle, where 

the average score reached 82.6 and the percentage of students 

achieving mastery rose to 90%. In addition, students showed higher 

motivation, better collaboration, and more systematic reasoning in 

solving mathematical problems. These findings suggest that the 

Problem-Solving model is effective in enhancing students’ 

mathematical problem-solving skills and can be implemented as an 

alternative instructional strategy in elementary mathematics 

learning. 
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Introduction  

Mathematics is a fundamental subject in school curricula because it equips students 

with logical reasoning, analytical thinking, and problem-solving abilities that are essential 

in everyday life. In elementary education, mathematics not only provides basic 

knowledge but also builds the foundation for higher-level thinking skills that students 
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will need in secondary and higher education (Kilpatrick, Swafford, & Findell, 2001). One 

of the central goals of mathematics education is the development of problem-solving 

skills. Problem solving requires students to identify problems, understand underlying 

concepts, select strategies, and evaluate solutions (Polya, 2004). These skills are critical 

in fostering mathematical literacy and preparing students to adapt to real-life 

challenges. 

Despite its importance, problem solving remains one of the most difficult 

competencies for elementary school students to master. Research has shown that many 

students face challenges in interpreting word problems, applying concepts to new 

situations, and using systematic reasoning strategies (Lester, 2013). This difficulty is 

often reflected in low mathematics achievement and a lack of confidence in handling 

mathematical tasks. In the Indonesian context, the issue of weak mathematical problem-

solving skills is particularly concerning. National assessments and classroom 

observations reveal that many students rely heavily on memorization rather than 

developing conceptual understanding and problem-solving abilities (Suryanto, 2014). As 

a result, innovative instructional strategies are needed to help address these gaps. 

The Problem-Solving learning model offers a promising alternative to traditional 

teaching methods. This model emphasizes active engagement, where students are 

encouraged to analyze problems, generate hypotheses, test possible solutions, and 

reflect on the outcomes (Schoenfeld, 2016). Such an approach aligns with constructivist 

learning theory, which views knowledge as actively constructed by learners through 

meaningful experiences. Studies have demonstrated that problem-solving instruction 

enhances students’ mathematical reasoning and promotes deeper understanding of 

concepts (Kaur, 2017). By engaging in problem-solving processes, students not only 

learn to apply mathematics but also develop persistence, creativity, and metacognitive 

skills. 

Furthermore, problem-solving approaches are closely linked to 21st-century skills, 

such as critical thinking, collaboration, and adaptability (Trilling & Fadel, 2009). 

Incorporating this model in elementary mathematics instruction ensures that students 

are better prepared for the demands of the modern knowledge society. An additional 

advantage of the Problem-Solving model is its potential to improve student motivation 

and engagement. When students are presented with meaningful problems, they are 

more likely to become curious, engaged, and willing to explore multiple solution paths 

(Hiebert & Grouws, 2007). This contrasts with rote-based methods, which often lead to 

disengagement and superficial learning. 

Empirical evidence has shown that classrooms implementing problem-solving 

models report higher achievement and improved attitudes toward mathematics (Cai & 

Lester, 2010). For example, students engaged in problem-solving activities 
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demonstrated greater ability to transfer knowledge across topics and apply 

mathematical concepts in non-routine situations. In addition, teachers play a critical role 

in facilitating problem-solving instruction. They must design appropriate tasks, guide 

students’ exploration, and foster a supportive environment where errors are seen as 

opportunities for learning (Liljedahl, 2016). Effective implementation of the model 

requires teachers to balance guidance with opportunities for independent inquiry. 

At the elementary level, this approach is especially beneficial because students are 

in a developmental stage where curiosity and exploration are natural tendencies. 

Problem-solving instruction leverages these tendencies by situating learning within 

meaningful and contextualized tasks (NCTM, 2000). Preliminary observations in SD 

Negeri 4 Bandar Baru revealed that many fifth-grade students struggled with 

mathematical problem solving. Most students had difficulty analyzing problems 

systematically, which resulted in low test scores and limited mastery of problem-solving 

strategies. This situation underscores the urgency of implementing more effective 

instructional models. 

Based on these conditions, this study seeks to investigate the effectiveness of the 

Problem-Solving learning model in improving students’ mathematical problem-solving 

skills. By conducting classroom action research, the study aims to provide practical 

solutions that are directly applicable to the teaching-learning process. The significance 

of this research lies not only in its potential to raise students’ academic performance but 

also in its contribution to fostering critical and reflective thinking. In a broader sense, the 

study supports educational reforms that emphasize competency-based learning rather 

than rote memorization. In summary, the Problem-Solving model is expected to provide 

an effective instructional approach to address students’ difficulties in mathematics. By 

focusing on active engagement, reasoning, and reflection, this model may serve as a 

valuable tool in enhancing students’ problem-solving skills and overall mathematical 

achievement.   

Methods  

This study applied a Classroom Action Research (CAR) design, which is widely used to 

improve teaching practices by addressing practical classroom challenges through 

systematic cycles of planning, acting, observing, and reflecting (Kemmis, McTaggart, & 

Nixon, 2014). The CAR approach was considered suitable because it enables iterative 

improvement in instructional strategies while directly responding to students’ learning 

needs. The research was conducted in the fifth grade of SD Negeri 4 Bandar Baru, 

involving 30 students aged 10–11 years. The class was chosen purposively, based on 

preliminary findings that indicated students’ difficulties in mathematical problem 

solving, particularly in analyzing problems and applying solution strategies. At this 

developmental stage, students are transitioning to more abstract thinking, making it 
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essential to introduce approaches such as the Problem-Solving model (Piaget, 1973; 

NCTM, 2000). 

The intervention followed two CAR cycles, with each cycle consisting of four stages: 

(1) planning, where lesson plans and problem-solving tasks were developed; (2) acting, 

in which the Problem-Solving model was implemented during mathematics lessons; (3) 

observing, where students’ learning processes and outcomes were monitored; and (4) 

reflecting, where results were analyzed to improve the subsequent cycle (Burns, 2010). 

Instruction was designed according to Polya’s (2004) four stages of problem solving: 

understanding the problem, devising a plan, carrying out the plan, and reviewing the 

solution. This structure ensured that students not only solved mathematical tasks but 

also engaged in systematic reasoning and reflection. Teachers served as facilitators, 

guiding students through questioning and scaffolding without directly providing 

solutions (Schoenfeld, 2016). 

Data collection employed multiple instruments to ensure validity. A problem-

solving test was used to measure students’ cognitive achievement, observation sheets 

were employed to record classroom participation, and documentation was collected in 

the form of lesson plans, student work samples, and photographs. This multimodal data 

collection aligns with best practices in mixed-methods educational research (Creswell & 

Plano Clark, 2017). The problem-solving test was adapted from indicators developed by 

the National Council of Teachers of Mathematics (2000), covering aspects such as 

problem comprehension, strategy selection, logical reasoning, and accuracy of solutions. 

A rubric was applied to assess student performance systematically, ensuring both 

reliability and transparency in scoring (Brookhart, 2013). 

To strengthen the trustworthiness of findings, triangulation was applied by 

integrating data from tests, observations, and documentation (Miles, Huberman, & 

Saldaña, 2014). Quantitative data from test scores were analyzed descriptively by 

calculating averages and mastery percentages, while qualitative data were analyzed 

thematically to identify behavioral patterns and levels of student engagement. The 

success criterion for this study was determined by two indicators: (1) at least 80% of 

students achieving the minimum mastery criterion (KKM = 70), and (2) observable 

improvements in student motivation, participation, and independence during the 

problem-solving process. These criteria ensured that both cognitive and affective 

outcomes were considered (Hiebert & Grouws, 2007). 

Ethical considerations were addressed carefully. Permissions were obtained from 

the school principal, classroom teacher, and parents. Students were informed that their 

participation would not affect their grades, and their anonymity was maintained in 

reporting results. Such practices align with international standards for ethical conduct in 

educational research (BERA, 2018). In summary, the methodology combined a CAR 
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framework, problem-solving pedagogy, and mixed-methods data analysis to examine 

how the Problem-Solving model could enhance students’ mathematical problem-solving 

skills. This approach was expected to yield both practical improvements for the 

classroom and empirical evidence to inform broader instructional practices.  

Result 

The baseline data from the preliminary test showed that students’ mathematical 

problem-solving skills were still relatively low. Only 11 out of 30 students (36.7%) 

achieved the minimum mastery criterion (KKM = 70), while the class average score was 

62.5. Most students struggled with understanding problems and formulating strategies, 

which aligns with findings that elementary learners often face difficulties in transforming 

word problems into mathematical representations (Verschaffel, Greer, & De Corte, 

2000). During the first cycle, the implementation of the Problem-Solving model resulted 

in noticeable improvements. Students were guided through Polya’s four stages, and the 

average score increased to 73.2, with 20 students (66.7%) meeting the KKM. Although 

progress was made, observation data revealed that many students still required teacher 

scaffolding to devise problem-solving strategies. This outcome reflects Schoenfeld’s 

(2016) assertion that developing independence in problem solving requires sustained 

practice and metacognitive support. 

Qualitative observation indicated increased student engagement in Cycle I. 

Learners showed greater willingness to discuss problems in groups, though some 

remained hesitant to share their reasoning in front of the class. This is consistent with 

findings that collaborative dialogue fosters conceptual understanding but requires a 

supportive classroom environment to encourage participation (Webb, Franke, Ing, 

Wong, Fernandez, Shin, & Turrou, 2014). Reflection on Cycle I highlighted the need for 

more explicit strategy modeling and reinforcement of student explanations. In response, 

instructional adjustments were made in Cycle II, including the use of guiding questions, 

structured group work, and peer presentations to enhance student reasoning. 

The results of Cycle II demonstrated significant improvement. The class average 

score rose to 82.6, and 27 students (90%) surpassed the mastery criterion. Moreover, 

students displayed better organization in their solutions, systematically identifying given 

information, planning strategies, and reviewing results. Such progress confirms that 

structured problem-solving approaches strengthen both cognitive and metacognitive 

skills (Hattie, 2009). Observation notes during Cycle II indicated that students became 

more confident in articulating their thought processes. Group discussions were more 

balanced, with previously passive students contributing to problem analysis and 

solution strategies. This development highlights the role of the Problem-Solving model 

in fostering equitable participation and collaborative knowledge construction. 
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Documentation of student work revealed richer mathematical reasoning and more 

coherent written solutions in Cycle II compared to Cycle I. Students not only computed 

accurately but also provided explanations for their chosen methods. This echoes NCTM’s 

(2000) recommendation that mathematics instruction emphasize reasoning, 

justification, and communication as integral aspects of problem-solving competence. 

Overall, the findings confirm that the Problem-Solving learning model effectively 

enhanced both the performance and participation of fifth-grade students in 

mathematics. The progression across cycles demonstrates the model’s potential to 

develop problem-solving skills while cultivating deeper engagement and confidence in 

mathematical reasoning.  

Discussion  

The findings of this study demonstrate that the implementation of the Problem-Solving 

model significantly enhanced students’ mathematical problem-solving skills. The 

improvement from 36.7% mastery in the preliminary stage to 90% in the second cycle 

highlights the model’s effectiveness in supporting both cognitive and affective learning 

outcomes. This supports Hiebert and Grouws (2007), who argue that instructional 

practices focusing on sense-making and reasoning yield greater learning gains in 

mathematics. The observed progress across cycles also indicates the importance of 

iterative scaffolding in problem-solving instruction. In the first cycle, many students 

depended heavily on teacher guidance, but by the second cycle, they displayed more 

independence in planning and justifying solutions. This reflects Schoenfeld’s (2016) claim 

that metacognitive support is critical for cultivating autonomous problem solvers. 

Additionally, the use of collaborative group work proved beneficial in enhancing 

participation and fostering peer-to-peer learning. Students became more willing to 

articulate their reasoning, and even previously passive learners contributed to 

discussions. Webb et al. (2014) found similar outcomes, showing that student 

engagement in dialogue about mathematical ideas is strongly linked to conceptual 

development. The systematic application of Polya’s problem-solving stages was also 

instrumental in structuring students’ thinking. By consistently guiding learners to 

understand problems, devise strategies, implement solutions, and review results, 

students were able to internalize a logical approach to mathematical reasoning. 

Research by Carlson and Bloom (2005) supports this, emphasizing that structured 

heuristics strengthen both procedural fluency and strategic competence. 

Another important implication is the role of teacher facilitation. Rather than 

providing direct answers, the teacher acted as a guide, prompting inquiry through 

questioning. Such an approach aligns with constructivist perspectives, where teachers 

scaffold learning experiences that enable students to construct knowledge actively 

(Anthony & Walshaw, 2009). Beyond academic performance, the Problem-Solving model 
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positively influenced students’ confidence and motivation. Students expressed greater 

enjoyment in mathematics lessons and demonstrated persistence when facing complex 

tasks. This finding resonates with Boaler (2016), who argues that when students 

experience mathematics as a creative and exploratory process, their attitudes toward 

the subject become more positive. 

The findings also carry broader implications for elementary education. Developing 

strong problem-solving skills at an early stage is essential for preparing students for 

future mathematical learning and real-life applications. The outcomes of this study 

provide evidence that incorporating problem-solving approaches into regular instruction 

can bridge gaps between rote learning and meaningful understanding (NCTM, 2000). In 

summary, the Problem-Solving model not only improved students’ mathematical 

achievement but also cultivated essential skills such as collaboration, reasoning, and 

perseverance. These results affirm the model’s potential as a sustainable instructional 

strategy for elementary mathematics and suggest its adoption in wider educational 

contexts to promote holistic mathematical proficiency.  

Conclusion  

This study concludes that the implementation of the Problem-Solving learning model 

effectively enhanced the mathematical problem-solving skills of fifth-grade students at 

SD Negeri 4 Bandar Baru. The systematic use of Polya’s problem-solving stages, 

supported by collaborative learning and teacher scaffolding, resulted in significant 

improvements in students’ mastery scores, confidence, and engagement across two 

action research cycles. Beyond cognitive achievement, the model also fostered essential 

dispositions such as perseverance, reasoning, and communication, which are vital for 

long-term mathematical proficiency. These findings highlight the potential of the 

Problem-Solving model as a practical and sustainable instructional strategy in 

elementary mathematics education, offering valuable insights for teachers seeking to 

bridge the gap between rote learning and meaningful understanding.  
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