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1. INTRODUCTION

Mathematics education at the elementary school level plays a crucial role in building students’
foundational numeracy, reasoning skills, and problem-solving abilities [1]-[3]. Early experiences in learning
mathematics strongly influence students’ attitudes and achievement in later educational stages [4]-[6]. Therefore,
improving mathematics learning outcomes in elementary schools remains a global priority, particularly in
developing countries striving to enhance the quality of basic education.

In many elementary classrooms in developing contexts, including Vietnam in Southeast Asia and Ghana
in Sub-Saharan Africa, students often encounter difficulties in understanding basic mathematical concepts [7], [8].
These difficulties are frequently associated with instructional practices that emphasize procedural routines and
teacher-centered explanations rather than active student participation [9]-[11]. Consequently, elementary students
tend to struggle with applying mathematical knowledge to problem situations, which negatively affects their
learning outcomes.
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Several international and regional studies have emphasized the importance of problem-solving instruction
as an effective approach in elementary mathematics learning [12]-[14]. Problem-solving-based instruction
encourages students to explore mathematical ideas, reason logically, and construct solutions collaboratively [15],
[16]. In elementary school settings, this approach is particularly valuable as it supports the development of
conceptual understanding while fostering positive learning attitudes from an early age [17], [18].

Although problem-solving instruction has been widely discussed in the literature, its classroom
implementation in elementary schools within developing countries remains underexplored [19], [20]. In Vietnam
and Ghana, contextual challenges such as large class sizes, limited instructional resources, and diverse student
abilities require adaptive teaching strategies [21], [22]. Many previous studies have not sufficiently addressed how
problem-solving instruction can be continuously improved through reflective classroom practices.

Classroom action research offers a practical and systematic framework for implementing and refining
instructional strategies in real classroom contexts [23], [24]. By engaging teachers in iterative cycles of planning,
action, observation, and reflection, this approach allows instructional adjustments based on students’ learning
responses [25], [26]. However, empirical studies that integrate classroom action research with problem-solving
instruction at the elementary level are still limited, particularly in cross-regional educational contexts [27], [28].

A collaborative perspective involving researchers from Vietnam and Ghana provides valuable insights
into shared instructional challenges and effective pedagogical practices in elementary mathematics education [7],
[29]. Despite differences in cultural and curricular backgrounds, both countries face similar issues related to
students’ low problem-solving abilities and learning outcomes in mathematics [30], [31]. Cross-context
collaboration strengthens the generalizability and relevance of instructional findings.

The novelty of this research lies in the systematic integration of problem-solving instruction and a
classroom action research approach in the context of elementary schools in developing countries. Unlike previous
research, which generally examines the effectiveness of problem-solving experimentally or descriptively, this
study emphasizes the process of continuous learning improvement through a detailed, documented reflective cycle.
Furthermore, this study presents a cross-country collaborative perspective (Vietnam and Ghana) rarely explored
in classroom action research, thus providing a new empirical contribution to how problem-solving instruction can
be adapted and optimized in real-world classroom contexts with limited resources.

The urgency of this research is based on the persistently low mathematics learning outcomes and problem-
solving abilities of elementary school students in various developing countries, including Vietnam and Ghana.
This situation demands learning strategies that are not only theoretically effective but also applicable and
sustainable in daily classroom practice. Without appropriate pedagogical interventions, difficulties in learning
mathematics at an early level have the potential to persist into higher education. Therefore, this research is
important because it offers practical evidence on how teachers can reflectively improve the quality of mathematics
learning through problem-solving instruction, while also providing a learning model relevant to the elementary
school context in educational environments with similar challenges.

Therefore, this study aims to improve elementary school students’ mathematics learning outcomes
through the implementation of problem-solving instruction using a classroom action research approach. By
documenting instructional cycles and student progress, this study seeks to contribute practical evidence and
pedagogical insights that can inform elementary mathematics teaching practices in Vietnam, Ghana, and other
developing educational contexts.

2. RESEARCH METHOD
2.1. Research Subjects

The subjects of this study were third-grade elementary school students from a public elementary school
in Vietnam, conducted in collaboration with researchers affiliated with institutions in Vietnam and Ghana. The
class consisted of 32 students, comprising 20 male students and 12 female students. A total sampling technique
was applied, in which all students in the class were included as research subjects, as the study employed a

classroom action research design focused on improving mathematics instruction within a single classroom context
[32], [33].

2.2. Research Procedures

This study employed a classroom action research design following the model proposed by Kemmis and
McTaggart, which is widely used in international educational research [34], [35]. The research was conducted
through two action cycles, with each cycle consisting of two instructional meetings. Each meeting lasted
approximately 70 minutes, following the regular elementary school timetable. The intervention focused on the
implementation of problem-solving instruction in mathematics. The research was conducted collaboratively,
involving close cooperation between the researcher and the elementary mathematics teacher [36], [37]. Through
this collaboration, instructional plans were discussed, implemented, and evaluated to improve the effectiveness of
mathematics teaching and learning.
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Each cycle followed four interconnected stages: planning, action, observation, and reflection. During the
planning stage, lesson plans and problem-solving activities were designed. The action stage involved
implementing the planned instruction in the classroom. Observation was conducted to collect data on students’
learning activities and responses, while reflection was used to evaluate the outcomes of each cycle and determine
necessary improvements for the subsequent cycle [38], [39]. This cyclical and reflective process allowed
continuous refinement of instructional practices, ensuring that problem-solving instruction was systematically
improved based on classroom evidence. The use of this internationally recognized action research model
strengthens the methodological rigor and relevance of the study for broader educational contexts, including
elementary schools in Vietnam, Ghana, and other developing countries. The research procedure can be seen in the
following image:

Observa

Figure 1. Research Procedures

2.3. Data Collection Techniques

This study employed both qualitative and quantitative data to obtain a comprehensive understanding of
the learning process and outcomes [40], [41]. Qualitative data were used to describe students’ learning activities
and classroom interactions, while quantitative data were used to measure students’ mathematics learning
outcomes. Observation was conducted to collect qualitative data related to students’ participation, engagement,
and problem-solving behaviors during mathematics lessons. Structured observation sheets were used to
systematically record students’ activities and the teacher’s instructional practices throughout the implementation
of problem-solving instruction.

Achievement tests were administered to collect quantitative data on students’ mathematics learning
outcomes. The tests consisted of problem-solving-based items designed to assess students’ understanding and
application of mathematical concepts. Students’ performance was evaluated based on predetermined learning
achievement criteria aligned with the school’s mathematics standards. Document analysis was used to support and
validate the collected data. Relevant documents included lesson plans, instructional materials, students’
worksheets, attendance records, and samples of students” work. These documents provided additional evidence
regarding the implementation process and students’ learning progress. Interviews were conducted to gain deeper
insights into the learning process and instructional challenges. Semi-structured interviews with the classroom
teacher were used to explore perceptions of problem-solving instruction, students’ responses, and obstacles
encountered during implementation [42], [43]. Interview data complemented observational findings and
contributed to the reflective stages of the action research cycles.

2.4. Research Instruments

The research instruments were designed to collect data aligned with the study objectives and to measure
students’ learning progress during the implementation of problem-solving instruction. Students’ mathematics
learning outcomes were assessed using a written achievement test consisting of five open-ended problem-solving
items administered at the end of each action cycle [44], [45]. In Cycle I, the test focused on perimeter concepts of
squares and rectangles, including calculation, strategy explanation, and figure construction. In Cycle II, the test
emphasized area concepts, covering formula understanding, calculation, and comparison of areas. Each item was
scored on a 0-20 scale, resulting in a maximum score of 100.

Observation instruments were used to collect qualitative data on students’ learning activities and the
teacher’s instructional practices during mathematics lessons. A structured observation checklist was employed to
document students’ engagement, participation, and problem-solving behaviors, as well as the implementation of
problem-solving instruction. These observation data supported the reflective analysis and informed instructional
improvements across the action research cycles.

2.5. Data Analysis Techniques

Students’ mathematics learning outcomes were analyzed using data obtained from achievement tests
administered at the end of each action cycle. Both qualitative and quantitative data analysis techniques were
employed to provide a comprehensive evaluation of the learning process and outcomes [40], [46]. Qualitative data
analysis was used to examine students’ learning activities during the implementation of problem-solving
instruction. Observation data collected through structured observation sheets were analyzed descriptively to
identify patterns of student engagement, participation, and problem-solving behavior. The results were
summarized in the form of percentages to illustrate improvements in students’ learning activities across cycles.
Quantitative data analysis was conducted to evaluate students’ mathematics learning outcomes. Students’ test
scores were analyzed by calculating descriptive statistics, including the mean score and the percentage of students
achieving the expected learning criteria. These quantitative results were used to compare students’ performance
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between cycles and to determine the effectiveness of problem-solving instruction in improving mathematics
learning outcomes.

3.  RESULTS AND DISCUSSION

This study employed a classroom action research design aimed at improving third-grade elementary
school students’ mathematics learning outcomes through the implementation of problem-solving instruction. The
research was conducted in a public elementary school in Vietnam in collaboration with researchers from Vietnam
and Ghana. The study was carried out in two action cycles, each consisting of two instructional meetings, with
each meeting lasting approximately 70 minutes.

3.1. Results of Cycle I

Cycle I was conducted in two instructional meetings. The implementation of problem-solving instruction
began with introductory activities to prepare students for learning, including reviewing prior knowledge and
explaining the learning objectives. These activities helped students understand the focus of the lesson and created
a structured learning environment. During the core learning activities, students were organized into small groups
of four to engage in problem-solving tasks. The teacher presented mathematical problems related to calculating
the perimeter of squares and rectangles and facilitated group discussions through guiding questions. Concrete
learning materials, such as rulers, cardboard, and simple manipulatives, were used to support students’
understanding of abstract concepts. Each group discussed possible solutions, and representatives presented their
results to the class, followed by collective discussion and clarification. Individual worksheets were then assigned
to assess students’ understanding.

The closing activities focused on reflection and consolidation of learning. The teacher and students jointly
reviewed the problem-solving process and summarized the key concepts learned. Feedback was provided to
reinforce students’ efforts and address misconceptions identified during the lesson [47], [48]. Observation results
indicated that most students showed increased enthusiasm and engagement during problem-solving activities.
Students were able to follow instructions and actively participate in group discussions. However, some students
remained passive, were hesitant to ask questions, and lacked confidence in expressing their ideas. These findings
were used as a basis for reflection, leading to instructional adjustments aimed at increasing student participation
and confidence in the subsequent cycle.

The second meeting of Cycle I focused on strengthening students’ problem-solving skills through more
intensive collaborative learning. The lesson began with introductory activities, including a brief review of previous
material and clarification of the learning objectives to ensure students’ readiness for learning. During the core
activities, students worked in pairs to solve mathematical problems related to drawing and constructing plane
figures with a specified perimeter. This modification in group structure aimed to increase individual participation
and encourage students to express their ideas more confidently. The teacher guided learning through probing
questions and presented problem situations that required students to apply perimeter concepts. Students shared
their solutions through class presentations, followed by joint evaluation and formulation of conclusions. Individual
worksheets were then assigned to assess students’ understanding.

The closing activities emphasized reflection and consolidation of learning. Feedback was provided to
reinforce students’ efforts and address remaining difficulties. Observation results indicated an improvement in
students’ engagement and confidence compared to the first meeting. Students were more active in discussions,
more willing to ask questions, and more confident in presenting their solutions. However, a small number of
students did not use the allotted time effectively and showed limited focus during presentations. At the end of
Cycle I, a post-test was administered to evaluate students’ learning outcomes following the implementation of
problem-solving instruction. Assessment of student learning outcomes can be seen based on cycle I, by looking at
the average scores from the pre-test and post-test given by the teacher to 32 third-grade students. Student learning
outcome data can be seen in the table below:

Table 1. Student Learning Outcomes in Cycle I

. Test Score
No. Indicator Pre-Test Post-Test
1. Average 60.31 73.44
2. Lowest Score 41.00 58.00
3. Highest Score 82.00 92.00
4. Level of Completion 46.88%  75.00%

Based on Table 1, the results show an improvement in students’ mathematics learning outcomes after the
implementation of problem-solving instruction in Cycle I. The percentage of students achieving the learning
completion criteria increased from 46.88% in the pre-test to 75.00% in the post-test. However, this result had not
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yet met the expected success indicator of 80%, indicating the need for further instructional improvement.
Therefore, Cycle II was conducted to address the remaining learning difficulties and to optimize the effectiveness
of the problem-solving approach.

Based on classroom observations in Cycle I, several challenges were identified. Some students were still
passive during learning activities, showing limited participation in asking questions, expressing ideas, and
engaging in problem-solving tasks. A few students demonstrated low collaboration during group discussions and
did not use the allocated time effectively. In addition, off-task behavior was occasionally observed, and some
students lacked confidence when presenting their group work. As a result, the level of learning completion had not
yet reached the targeted criterion of 80%.

In response to these findings, several improvements were planned for Cycle II. Instructional explanations
would be more closely connected to students’ everyday experiences to enhance understanding and relevance. The
teacher would provide stronger motivation and guidance, particularly to less active students, while improving
classroom and time management. More intensive support would be given to discussion groups experiencing
difficulties, and positive reinforcement, such as rewards and verbal encouragement, would be used to increase
students’ confidence and participation during problem-solving activities.

3.2. Results of Cycle II

Following the reflection of Cycle I, Cycle II was implemented using the same classroom action research
framework, consisting of planning, action, observation, and reflection stages. This cycle was designed to address
the challenges identified in the previous cycle and to optimize the implementation of problem-solving instruction.
During the planning stage, instructional improvements were formulated based on the reflection results from Cycle
L. These included strengthening the connection between mathematical concepts and real-life contexts, increasing
student motivation and participation, and improving classroom and time management strategies.

The action stage focused on implementing these improvements in the classroom. The teacher provided
more contextual explanations, actively encouraged less-participative students, and offered targeted guidance
during group discussions, particularly for students experiencing difficulties in problem-solving tasks. Positive
reinforcement, such as rewards and verbal encouragement, was used to enhance students’ confidence and
engagement. Cycle II was conducted in two instructional meetings, with a pre-test administered before the first
meeting and a post-test administered after the second meeting to measure students’ mathematics learning outcomes
following the refined problem-solving instruction.

The first meeting of Cycle II was conducted to strengthen students’ understanding of area concepts
through refined problem-solving instruction. The lesson began with introductory activities aimed at preparing
students for learning, including a review of prior knowledge and clarification of learning objectives. During the
core learning activities, students worked collaboratively in small groups to solve problems related to understanding
formulas and calculating the area of squares and rectangles. The teacher facilitated learning through guiding
questions and the use of simple learning materials, such as grid paper and rulers, to support students’ conceptual
understanding. Group discussions were followed by class presentations, collective evaluation of solutions, and
formulation of conclusions. Individual worksheets were then used to assess students’ understanding.

The closing activities emphasized reflection and reinforcement of key concepts. Observation results
showed that students demonstrated higher enthusiasm, confidence, and active participation compared to the
previous cycle. Students were more willing to ask questions, express their ideas, and collaborate effectively in
solving problems. The problem-solving approach helped students better understand how to identify, determine,
and calculate the area of squares and rectangles.

The second meeting of Cycle II focused on enhancing students’ abilities to compare and order the areas
of squares and rectangles through problem-solving instruction. The lesson began with a brief review of previous
material and clarification of learning objectives to ensure students’ readiness for learning. During the core
activities, students worked collaboratively in small groups to solve problems involving the comparison and
ordering of areas. The teacher guided learning through probing questions and facilitated group discussions to
encourage students to explain their reasoning. Students presented their solutions to the class, followed by collective
evaluation and formulation of conclusions. Individual worksheets were then administered to assess students’
understanding.

The closing activities emphasized reflection and reinforcement of key concepts. Observation results
indicated that students demonstrated higher levels of active participation, confidence, and independence in
problem-solving. Students were more willing to express ideas, respond to questions, and apply mathematical
concepts effectively. At the end of the second meeting, a post-test was administered to evaluate improvements in
students’ mathematics learning outcomes following the implementation of problem-solving instruction. Student
learning outcomes can be assessed based on cycle 11, by looking at the average pre-test and post-test scores given
by the teacher to 32 third-grade students. Student learning outcome data can be seen in the table below.

From Problems to Progress: Improving Mathematics Learning Outcomes through ...( Minh Tudn Nguyén)



164 a ISSN: 3021-7857

Table 2. Student Learning Outcomes in Cycle 11

. Test Score
No. Indicator Pre-Test Post-Test
1. Average 63.12 81.56
2. Lowest Score 38.00 65.00
3. Highest Score 85.00 95.00
4. Level of Completion  68.75%  90.63%

Based on Table 2, students’ mathematics learning outcomes showed a substantial improvement after the
implementation of problem-solving instruction in Cycle II. The percentage of students achieving the learning
completion criteria increased from 68.75% in the pre-test to 90.63% in the post-test. This result exceeded the
targeted success indicator of 80%, indicating that the learning objectives had been achieved and the instructional
improvements implemented in Cycle II were effective in enhancing students’ mathematics learning outcomes.

Based on the results of the implementation of the actions in Cycle I, the application of the Problem
Solving method was proven to significantly improve students' mathematics learning outcomes compared to Cycle
I. Students demonstrated a better understanding of determining, calculating, and drawing the perimeter and area
of squares and rectangles. Furthermore, student engagement in the learning process increased, as evidenced by
active participation in discussions, expressing opinions, and solving the assigned problems.

The application of the Problem Solving method also encouraged students to be more creative in
developing ideas and problem-solving strategies [49], [50]. Student learning outcomes at the end of Cycle II met
and exceeded the established mastery targets. Therefore, it is recommended that teachers consistently link learning
materials to everyday life contexts to maintain and improve the quality of mathematics learning in the classroom.

The application of problem-solving-based learning in this study demonstrated that this approach can
create a more meaningful learning environment for elementary school students [51], [52]. Learning activities that
position students as problem solvers encourage active thinking processes, where students not only receive
information but also construct understanding through discussion, exploration, and reflection. The use of contextual
problems and concrete media helps bridge abstract mathematical concepts with students' real-life experiences,
facilitating the internalization of the concepts of perimeter and area of geometric shapes.

Improvements in learning strategies in Cycle II demonstrated that successful problem-solving is
significantly influenced by the quality of teacher facilitation. Increased motivation, more effective time
management, and more intensive guidance for students experiencing difficulties contributed to increased student
participation and confidence. Changes in learning grouping and the provision of positive reinforcement also played
a crucial role in creating a more conducive, collaborative, and inclusive learning environment, allowing students
to feel safe expressing ideas and exploring various problem-solving strategies.

In addition to impacting cognitive aspects, problem-solving learning also positively contributes to the
development of students' attitudes and social skills. Students become more active, creative, and independent in
addressing mathematical problems, and demonstrate improved collaboration and communication skills [53], [54].
These findings confirm that mathematics learning is not solely oriented toward achieving final results, but also
toward developing thinking processes and learning attitudes. Therefore, integrating problem-solving learning with
everyday contexts is recommended as an effective strategy for improving the quality of mathematics learning in
elementary schools.

Improved mathematics learning outcomes are not solely driven by the use of problem-solving methods,
but also by the quality of the reflection process and continuous learning improvement through classroom action
research. Each cycle provides teachers with the opportunity to analyze student responses, identify learning barriers,
and adapt learning strategies contextually. These findings align with the view that effective learning at the
elementary school level requires pedagogical flexibility and responsiveness to student learning needs, particularly
in developing mathematical problem-solving skills.

From a constructivist perspective, the results of this study reinforce the assumption that mathematical
knowledge is actively constructed by students through interactions with problems, peers, and the learning
environment [55], [56]. Group discussions, presentations of problem-solving results, and collaborative reflection
encourage students to construct meaningful conceptual understanding, rather than simply memorizing procedures.
This supports previous research findings that problem-based learning can improve elementary school students'
conceptual understanding and higher-order thinking skills.

In addition to cognitive aspects, problem-solving learning in this study also positively impacted students'
affective and social aspects. Increased self-confidence, courage to express opinions, and the ability to work
collaboratively in groups demonstrate that a student-centered mathematics learning process can create a more
inclusive and participatory classroom climate [57], [58]. This condition is crucial in the context of elementary
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education, as a positive attitude toward mathematics in the early stages plays a significant role in learning success
at subsequent levels.

Improved learning strategies in Cycle II confirmed that the teacher's role as a facilitator is crucial to the
success of problem-solving instruction. Motivation, positive reinforcement, more effective time management, and
the use of everyday contexts have been shown to help students connect mathematical concepts to real-life
experiences. These findings confirm that problem-solving learning is inseparable from the quality of scaffolding
provided by teachers, especially for students who still experience learning difficulties.

In the context of developing countries such as Vietnam and Ghana, the results of this study have important
practical implications. Limited learning facilities and infrastructure are not a major obstacle as long as teachers are
able to design problem-solving activities that are relevant, simple, and contextual. Therefore, this study strengthens
the argument that pedagogical innovation based on classroom reflection can be a realistic and sustainable solution
to improve the quality of mathematics learning in elementary schools.

Overall, this discussion demonstrates that the integration of problem-solving instruction and classroom
action research is not only effective in improving mathematics learning outcomes but also contributes to the
development of students' thinking processes, learning attitudes, and social skills [59], [60]. Thus, this approach is
worth recommending as an adaptive and contextual mathematics learning strategy, especially at the elementary
education level in educational environments with similar challenges.

This research has practical and theoretical implications for the development of mathematics learning in
elementary schools. Practically, the research findings demonstrate that the application of problem-solving
instruction combined with classroom action research can be an effective, adaptive, and easily implemented
learning model by teachers in real classroom contexts. This model helps teachers not only improve student learning
outcomes but also improve the quality of the learning process through continuous reflection. Theoretically, this
research strengthens the foundation of constructivism in mathematics education by demonstrating that students'
active involvement in problem-solving, discussion, and reflection directly contributes to their conceptual
understanding, positive attitudes, and thinking skills. Furthermore, the cross-national collaborative perspective
(Vietnam—Ghana) broadens the relevance of the findings and opens up opportunities for adopting similar
approaches in other developing country elementary education contexts.

This study has several limitations, including the fact that it involved only one class with a limited number
of subjects and the relatively short duration of the study, which means it cannot yet describe the long-term impact
of implementing problem-solving learning. Furthermore, the study did not analyze in-depth differences in
individual student characteristics that could potentially influence learning outcomes.

4. CONCLUSION

Based on the results of the classroom action research conducted, it can be concluded that the application
of the Problem Solving method can improve student learning outcomes in Mathematics. Through problem-
centered learning, students become more active in the learning process, better understand the mathematical
concepts they are learning, and are able to apply this knowledge to solve problems. The improvement in student
learning outcomes was evident after continuous learning improvements were implemented through two action
cycles. The Problem Solving method not only improves cognitive learning outcomes but also encourages student
engagement, self-confidence, and critical thinking skills in Mathematics learning. Thus, the research objective of
improving student Mathematics learning outcomes through the use of the Problem Solving method has been
achieved.
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