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Abstract/Izvle¢ek

This study investigated the roles of problem-solving and creative thinking
activities in primary science education. Participants included 64 third-grade and 62
fifth-grade students in Southern Vietnam, with half assigned to experimental
groups and the others to control groups. The experimental groups, which received
structured lessons, outperformed the control groups, which received traditional
instruction. Results highlight the positive impact of integrating these activities on
academic performance, supporting the effectiveness of structured support in

enhancing learning outcomes.

IzboljSanje ucne uspeSnosti v osnovnem izobraZevanju: Vloge resevanja

problemov in izzivov kreativhega misljenja

V studiji preucujemo vpliv aktivnosti reSevanja problemov in kreativnega misljenja
na pouk naravoslovja v osnovni $oli. V raziskavi je sodelovalo 64 ucencev tretjega
razreda in 62 ucencev petega razreda iz Juznega Vietnama, pri cemer je bila
polovica razporejena v eksperimentalne skupine, druga polovica pa v kontrolne.
Eksperimentalne skupine, ki so prejemale strukturirane ucne ure, so dosegle boljse
rezultate kot kontrolne skupine, ki so uporabljale tradicionalne u¢ne metode.
Rezultati poudatjajo pozitiven vpliv vkljucevanja teh aktivnosti na u¢no uspesnost

in podpirajo ucinkovitost strukturirane podpore pri izboljsanju u¢nih dosezkov.
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Introduction

The integration of problem-solving and creative thinking into educational curricula
has gained increasing attention in recent decades, reflecting a broader shift from
traditional, rote-based instruction to approaches that emphasize cognitive flexibility
and innovation (Kim et al., 2013; Lin and Cho, 2011; Lin et al., 2025; Mumford et
al., 1997; van Hooijdonk et al., 2020). These skills are now widely regarded as
essential for preparing students to navigate the complexities of modern life and
learning environments.

This pedagogical shift is especially relevant in primary education (Abdollahi et al.,
2018; Gullihan, 2021; Ramos Salazar and Hayward, 2018). Education systems
worldwide increasingly recognize the crucial role of these skills in developing
cognitive abilities (Orakci, 2023; Wang, 2021), critical thinking (Kanbay and Okanli,
2017; Song et al., 2022), and overall academic achievement (Erdem, 2022; Guven
and Cabakcor, 2013; Karabay and Mese, 2024; Rodriguez-Fornells and Maydeu-
Olivares, 2000). When effectively integrated into the curriculum, these activities
enhance both student engagement and adaptability (Elias et al., 2003; Karabay and
Mese, 2024; Kim et al., 2013). However, there are findings that problem-solving and
creative thinking skills may not always be beneficial for learners (Avci and Durak,
2023; Stark et al., 1998; Sung, 2017).

Despite the growing body of literature on the topic, there remains a notable gap in
empirical research examining the direct impact of problem-solving and creative
thinking activities on academic achievement in primary school contexts. Much of
the existing research focuses on general benefits or older student populations,
leaving limited evidence on how these approaches compare to more traditional,
teacher-led instruction at the primary level.

This study seeks to address this gap by examining whether the integration of
structured problem-solving and creative thinking activities into classroom
instruction can improve academic performance among primary school students. By
comparing these approaches to conventional teaching methods, this research aims

to provide evidence on their effectiveness in enhancing academic outcomes.

Problem-Solving and Creative Thinking in Education
Problem-solving and creative thinking are essential educational skills that empower
students to tackle complex challenges and develop innovative solutions. Problem-

solving involves systematically identifying, analysing, and resolving issues (Orakci,
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2023; Wang, 2021), while creative thinking supports the generation of original and
effective ideas (Redifer et al., 2021; Yang et al., 2022).

Together, these skills build adaptability, critical thinking, and innovation, enabling
learners to explore and refine multiple solutions in response to evolving demands
(Noh, 2017; Redifer et al., 2021; Rosen et al., 2020; Worwood and Plucker, 2017).

Problem-solving and Creative Thinking Linked to Learning Achievement

Extensive research has shown strong links between both these skills and student
achievement. Creative thinking enhances performance by encouraging students to
explore diverse solutions and build confidence in their ideas (Fan and Sun, 2024;
Yang and Zhao, 2021).

Similarly, problem-solving skills correlate with academic success, particularly in
managing complex tasks and sustaining motivation (Byun and Lee, 2014; Elias et al.,
2003; Zhang and Hwang, 2023). Students with stronger problem-solving abilities
tend to perform better across subjects, demonstrating deeper understanding and

persistence in learning (Ginsburg-Block and Fantuzzo, 1998).

Integration of Problem-solving and Creative Thinking into Primary Education

Effective integration of these skills is evident in various primary education contexts
worldwide. For instance, Ginsburg-Block and Fantuzzo (1998) found that primary
school students who engaged in problem-solving outperformed peers in both
computation and word problems, while also showing higher motivation, self-
concept, and social competence. Niu et al. (2022) similarly found that supportive
environments for grades 3—6 enhanced both academic achievement and creative
capacity, creating a positive feedback loop for performance. Sebastian and Huang
(2016) showed that students with high creativity—especially in generating novel
solutions—excelled academically, while van Hooijdonk et al. (2020) confirmed that
creative problem-solving aligns with divergent thinking and achievement in primary
settings.

However, not all studies showed direct effects. Sung (2017) reported no significant
relationship between problem-solving ability and achievement, highlighting that
contextual factors may mediate outcomes.

Collectively, these findings highlight the value of embedding problem-solving and
creative thinking into early education—not only to support academic success but
also to foster motivation and socio-emotional development. They also underscore

the need for further investigation, particularly in comparing problem-solving and
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creative thinking approaches with traditional instructional methods across diverse

educational contexts.

Comparison of Problem-Solving and Creative Thinking with Traditional Instructional Methods
Traditional methods, often teacher-centred and content-driven, rely heavily on direct
instruction, lectures, and memorization. While effective for delivering standardized
content, these approaches may limit student engagement and the development of
higher-order thinking skills.

In contrast, research consistently finds that instructional approaches emphasizing
problem-solving and creativity lead to stronger cognitive outcomes (Segundo-
Marcos et al.,, 2023; Yang, 2015). Meta-analyses show that student-centred methods
significantly enhance creativity and academic performance compared to traditional
methods. However, Stark et al. (1998) found that no instructional method proved
superior across all outcomes, suggesting the importance of matching teaching
strategies to specific learning goals.

These findings support the growing shift toward incorporating creative and
problem-based tasks, while also calling for more nuanced understanding of when
and how these strategies are most effective. The aims of the study are grounded in
established educational theories, including constructivist and discovery learning
frameworks.

Constructivist perspectives, including those of Piaget (1970) and Vygotsky (1978),
emphasize active, social learning, while Bruner’s discovery learning theory promotes
engagement with content through exploration rather than passive reception
(Ozdem-Yilmaz & Bilican, 2020).

Bruner’s theory encourages learning environments that are engaging, efficient, and
student-centred, enhancing collaboration and critical thinking through project-
based, real-world tasks (Gorbunova et al., 2023). Additionally, reflective practice
helps strengthen cognitive flexibility and deepen students’ understanding (Murawski,
2014), leading to richer, more impactful learning experiences.

Grounded in constructivist and discovery learning perspectives, this study
investigated how structured problem-solving and creative thinking activities could
be integrated into primary science education, with a particular focus on the

Vietnamese context.
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Context of the Study

Vietnamese primary education has undergone significant reforms in recent decades,
shifting from a predominantly teacher-centred approach toward more student-
centred pedagogies (Ministry of Education and Training [MOET], 2018). The
Vietnamese primary curricullum emphasizes core knowledge acquisition, with
science education traditionally delivered through direct instruction and
memorization techniques (Hoang, 2023; Tran et al., 2022). Primary education spans
grades 1-5 (ages 6-11), with science education formally introduced in grade 3 as a
distinct subject (MOET, 2018).

Studies in the Vietnamese context have increasingly emphasized the importance of
problem-based learning in fostering creativity, critical thinking, and real-life
application skills—especially in elementary education (Thu et al., 2024). Although
Vietnam has made substantial progress in educational reform, the implementation
of student-centred approaches such as problem-solving and creative thinking in
general still faces significant systemic challenges (Van Quang, 2023).

Research has been conducted on effective strategies for nurturing students’
problem-solving and creative abilities through targeted instructional tasks (Hang,
2025). These studies highlight the feasibility and effectiveness of implementing
creativity-focused instruction across diverse school settings (Dang et al., 2023).
Despite ongoing reforms, the structured and content-focused nature of the national
curriculum may place constraints on the integration of exploratory learning activities.
This tension between curriculum requirements and pedagogical innovation provides
the backdrop for the current study, which seeks to evaluate structured problem-
solving and creative thinking activities within the constraints of Vietnam’s primary

science education framework.

Lessons designed in this study

To align with the aims of the study, third and fifth grades were strategically selected,
since they represent distinct cognitive stages while providing a suitable age gap for
comparison. Third grade marks the transition from basic literacy to comprehension-
based learning (Kim et al, 2015), while fifth graders exhibit greater cognitive
maturity, making them more receptive to complex learning interventions (e.g.,
Stefanou and Parkes, 2003; Wijekumar et al, 2014). This age range (8-11)

encompasses critical academic and social developments, making it particularly
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relevant for evaluating educational interventions (Kim et al., 2015; Stefanou and
Parkes, 2003).

Building on a constructivist and discovery learning framework, this study designed
two science lessons tailored to Vietnamese primary students, in accordance with the
curriculum prescribed by MOET. These lessons explicitly integrated problem-
solving and creative thinking activities to promote cognitive engagement,
exploration, and real-world application of scientific concepts.

Lesson on the Movement of the Earth for grade 3: This lesson, part of the grade 3
curriculum, aimed to strengthen students’ understanding of Earth’s movements and
their observable effects, such as day and night and seasonal changes. It introduced
these abstract scientific concepts through age-appropriate explanations and
interactive tasks, encouraging students to think critically and connect learned content
to their daily experiences.

Students investigated why the Earth experiences day and night and seasonal
variation, which occur due to Earth’s rotation on its axis and revolution around the
Sun. These processes were simplified to suit the developmental stage of young
learners while promoting engagement and conceptual clarity.

A variety of learning activities were incorporated to reinforce these concepts,
including observing and comparing the sky during day and night, using models and
videos to demonstrate Earth’s rotation, identifying Earth’s position in the Solar
System, exploring the causes of seasonal changes, and constructing simple models
to represent the day-night cycle.

In addition to supporting scientific understanding, the lesson emphasized the
development of problem-solving and creativity. Students were encouraged to apply
their knowledge through hands-on experiments, imaginative model-building, and
group discussions. These tasks supported active learning and helped students bridge
theoretical knowledge with real-world phenomena.

Solar-Powered V'ehicles for grade 5: This lesson introduced students to renewable energy
concepts within the grade 5 curriculum, focusing specifically on the application of
solar energy in technology. Through the design and construction of a solar-powered
vehicle, students explored how scientific knowledge could be translated into
technological solutions.

The lesson guided students through foundational concepts related to electricity and
energy efficiency. They learned to describe how electrical circuits operate in solar-

powered cars, explain the roles of conductors and insulators, demonstrate how
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sunlight generates electricity through solar panels, assemble and test a simple solat-
powered vehicle, while identifing ways to conserve energy at home and school.
Beyond the acquisition of technical knowledge, the lesson promoted 21st-century
competences, including self-directed learning, collaboration, creativity, and
responsibility. Students participated in a range of activities such as analysing circuit
components, experimenting with various materials, and discussing how solar panels
convert light into electricity.

They then applied their understanding in a practical task—constructing and testing
solar-powered cars—where assessment focused on both process (engagement,
teamwork, problem-solving) and product (functionality of the model). These
experiential learning opportunities not only deepened content comprehension but

also enhanced critical thinking and collaborative skills.

Research Hypotheses

Drawing on the literature review, this study formulates hypotheses to address critical
gaps in understanding how problem-solving and creative thinking activities influence
primary school students’ academic achievement. While previous research has
highlighted the general benefits of these approaches in education (Fan and Sun,
2024; Yang and Zhao, 2021), their specific impact on primary school students’
academic performance—particularly in the Vietnamese context—remains
underexplored. Moreover, although positive outcomes have been observed across
various educational levels (Sebastian and Huang, 2016), examining these
relationships  within Vietnam’s primary education system contributes to
understanding their effectiveness in diverse cultural and educational settings.

These research directions are grounded in constructivist theories and discovery
learning principles (Ozdem-Yilmaz and Bilican, 2020) and seek to address context-
specific implementation challenges identified in previous studies (van Hooijdonk et
al., 2020).

Building on evidence that active learning approaches enhance student engagement
and understanding compared to traditional methods (Segundo-Marcos et al., 2023;
Yang, 2015), the first hypothesis is proposed:

Hypothesis 1: Primary school students who receive structured instructional support
incorporating problem-solving and creative thinking activities will demonstrate
significantly better academic performance compared to those receiving traditional

teacher-directed instruction.
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The second hypothesis is informed by research showing that problem-solving and
creative thinking activities can enhance academic motivation (Ginsburg-Block and
Fantuzzo, 1998) and improve achievement (Niu et al., 2022). These findings suggest
that similar benefits may extend to academic areas within the Vietnamese primary
education context.

Hypothesis 2: The integration of problem-solving and creative thinking activities into
instructional lessons will have a significant positive effect on primary school
students’ academic achievement.

These hypotheses will be tested through a comparative analysis of student
performance under different instructional approaches, providing empirical evidence
for the efficacy of integrating problem-solving and creative thinking activities into
primary education.

Method

Participants

The study sample comprised students from grades 3 (aged 8) and 5 (aged 10) at a
primary school in southern Vietnam. Participation was voluntary, with informed
consent obtained from both students and their legal guardians.

Given the requirement for informed consent, convenience sampling was employed.
Specifically, grade 3C (n = 32) and grade 5D (n = 31) were designated as the control
groups. Within each grade level, group assignment (experimental vs. control) was
conducted at the class level to ensure balanced representation and comparable

sample sizes for the instructional interventions.

Procedure

General Procedure: Before the lessons, students were asked to prepare in advance
and complete a pre-test (for the experimental groups). During the lessons, both
experimental and control group students followed their teacher’s instructions and
the lesson procedures. After the lessons, students in both groups completed the
same test again to measure learning achievement. Each lesson was conducted within
the standard 35 to 45-minute period, which is typical of Vietnamese primary school
classes.

Procedure for Teaching the Lesson on “The Movement of the Earth”: The lesson
began with introductory activities designed to spark student curiosity about the
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Earth’s movements. Through guided questions on day-night cycles and seasonal
changes, students began exploring fundamental astronomical concepts.

The first activity focused on understanding the phenomena of day and night through
hands-on investigation. Using globes and flashlights, students explored why the sky
appeared bright during the day and dark at night. They then engaged in artistic
exercises, comparing day and night scenes and illustrating key elements such as the
Sun, stars, and shadows.

The second activity introduced seasonal changes by examining Earth’s orbital
positions. Students practiced critical thinking by identifying the seasons
corresponding to Vietnam’s position in its orbit and discussing suitable clothing for
each season. In the creative extension, they assumed the role of fashion designers,
creating and presenting seasonal outfits appropriate for Vietnam’s climate.

The third activity delved into Earth’s rotation and revolution. With a globe, students
observed how Vietnam’s position relative to the Sun generated day-night cycles.
They developed an understanding of the 24-hour day and expressed their learning
by writing narratives from the perspective of characters experiencing daily light and
darkness in Vietnam.

The next activity expanded the scope to explore Earth’s place in the Solar System.
Students imagined themselves as astronauts, discussed Earth’s location and
movement in space, and constructed Solar System models using craft materials to
represent planetary positions and orbits.

The lesson concluded with a comprehensive review of key concepts: Earth’s rotation
causing day-night cycles, its revolution leading to seasonal changes, and its placement
in the Solar System. Assessment encompassed student partticipation, problem-
solving abilities, and creative output. Finally, students were encouraged to observe
and identify astronomical phenomena in their everyday lives.

Procedure for Teaching the Lesson on “Solar-Powered Vehicles”: The lesson began
by introducing renewable energy, with a focus on solar power as a sustainable
alternative to conventional energy sources. Visual demonstrations of solar-powered
devices and guided discussion helped students develop a foundational understanding
of solar energy applications in daily life.

In the first activity, students worked in groups to assemble basic lighting circuits
using solar panels, bulbs, and wire. This experience developed their troubleshooting

skills as they encountered and resolved common technical challenges. They then
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applied their learning by designing solar-powered solutions to address local
community needs, which they shared through presentations and group discussion.
The second activity involved constructing solar-powered model vehicles. Students
collaborated to assemble the cars, explored how the components functioned, and
tested their performance under varying light conditions. They added creative flair by
personalizing their vehicles and writing imaginative stories about their cars’ purpose
and journeys.

The third activity focused on managing electricity safely. Students identified unsafe
electrical practices and collaborated to develop guidelines for responsible energy use.
They communicated these safety principles creatively through posters and diagrams,
incorporating symbols, slogans, and clear visuals.

The lesson concluded by consolidating knowledge across solar energy use, device
construction, and electrical safety. In closing discussions, students reflected on how
they could implement renewable energy solutions and safe practices in their daily
environments, bridging classroom learning with real-world application.

Data Collection and Analysis

Academic performance was measured by the total score on a structured test based
on Bloom’s taxonomy.

In the experimental group, a pre-test was given at the start of each lesson to gauge
prior understanding, followed by a post-test to measure learning gains. These lessons
incorporated problem-solving and creative thinking tasks. The control group
received traditional instruction on the same content without such activities and
completed the same post-test to allow comparison.

The test, based on Bloom’s taxonomy, assessed key concepts at multiple cognitive
levels. Each test (for “The Movement of the Earth” and “Solar-Powered Vehicles”)
included five questions—three multiple-choice and two short-answer: two targeting
knowledge, two comprehension, and one application. Each item was scored out of
2 points, resulting in a maximum total score of 10. Questions were scored using a
rubric, and total scores were used for analysis. Using identical assessment across
groups ensured valid comparison.

For data analysis, independent samples t-tests were used to compare post-test scores
between groups (testing Hypothesis 1), while paired samples t-tests compared pre-
and post-test scores within the experimental group to assess individual progress

(testing Hypothesis 2).
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Results

The pre- and post-test results are presented in Table 1. The results indicate
significant improvement in the experimental group’s performance on both science
topics after the intervention.

Within the topic about the Movement of the Earth, the experimental group showed
a substantial increase from pre-test (M = 3.4, SD = 1.4) to post-test (M = 8.8, SD =
2.1). This upward tendency indicates that the experimental intervention had a
powerful effect on participants’ understanding of concepts related to the Earth’s
Movement. When comparing post-test scores, the experimental group’s mean was
significantly higher than the control group’s mean (M = 6.2, SD = 1.9), highlighting
the intervention’s effectiveness.

Regarding the topic about Solar-Powered Vehicles, the experimental group
demonstrated a considerable improvement from pre-test (M = 4.9, SD = 1.6) to
post-test (M = 9.4, SD = 1.4). This positive progression suggests that the
experimental intervention substantially enhanced participants’ comprehension of
concepts related to Solar-Powered Vehicles. When comparing post-test scores, the
experimental group’s mean was significantly higher than the control group’s mean

(M = 5.5, SD = 1.5), further supporting the intervention’s efficacy.

Table 1.

Pre- and post-test results of academic performance

Academic Pre-test of experimental ~ Post-test of experimental ~ Post-test of control
petformance group group group

Earth’s Movement

M 3.4 8.8 6.2

SD 1.4 2.1 1.9

Paired t-test results: gf = 31; t = 11.7; p <.001
Independent t-tests results: df = 31;t = 5.2, p <

.001
Solar-Powered Vehicles
M 4.9 9.4 5.5
SD 1.6 1.4 1.5

Paired t-test results: df = 30; # = 12.5; p < .001
Independent t-tests results: ¢f = 30; t = 9.1; p <
.001
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Regarding hypotheses testing, an independent-samples t-test revealed that the post-
test scores of the experimental group were significantly higher than those of the
control group for the Movement of the Earth, t(31) = 5.2, p < .001. Similarly,
independent-samples t-test results indicated a significant difference between the
experimental group and the control group’s post-test scores for Solar-Powered
Vehicles, t(30) = 9.1, p < .001. These findings demonstrate that primary school
students who received structured instructional support incorporating problem-
solving and creative thinking activities achieved significantly higher academic
performance compared to those receiving traditional teacher-directed instruction,
thus confirming Hypothesis 1.

For the topic of the Movement of the Earth, a paired-samples t-test showed a
statistically significant increase from pre-test to post-test, t(31) = 11.7, p < .001.
Similarly, for the topic of Solar-Powered Vehicles, the experimental group’s post-
test scores (M = 9.4, SD = 1.4) were significantly higher than their pre-test scores,
t(30) = 12.5, p < .001. The significant improvement in test scores from pre-test to
post-test confirms that the integration of problem-solving and creative thinking
activities into instructional lessons had a substantial positive effect on primary school

students’ academic achievement, supporting Hypothesis 2.
Discussion

The findings of this study demonstrate that incorporating problem-solving and
creativity-focused activities into science education significantly enhances student
learning outcomes. Across both topics—“The Movement of the Earth” and “Solar-
Powered Vehicles”—students in the experimental groups consistently outperformed
their peers in the control groups, with statistically significant gains in post-test scores.
This improvement mirrors findings from previous studies (e.g., Segundo-Marcos et
al., 2023; Yang, 2015), which suggest that integrating problem-solving and creative
thinking activities leads to better cognitive development than traditional teaching
methods. These enhancements are likely due to how such activities support active
learning, collaboration, and student engagement—key principles of effective
instruction in primary education. For example, Niu et al. (2022) found that active,
supportive classroom environments significantly improve academic achievement

among students in grades 3—06.
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Specifically, problem-solving activities had a substantial positive impact on academic
performance. Students in the experimental group, who engaged in structured
problem-solving tasks, achieved higher post-test scores than those in traditional
settings. This finding aligns with constructivist learning theories, which emphasize
active student involvement in building knowledge. However, it is important to note
that while performance improved, some studies (e.g., Kopp et al., 2014; Stark et al.,
1998) point to a possible trade-off with students’ self-perception. Thus, educators
should ensure that cognitively demanding activities are delivered in emotionally
supportive environments.

Creative thinking activities also played a crucial role in enhancing student outcomes.
As demonstrated by Nguyen et al. (2024), interdisciplinary and imaginative
approaches fostered both competence and engagement. These methods helped
students connect abstract scientific concepts to real-life contexts, improving both
comprehension and retention. This aligns with findings by Segundo-Marcos et al.
(2023) and Sebastian and Huang (2016), who emphasized the role of creative
thinking in developing cognitive flexibility and academic achievement. In particular,
Fan and Sun (2024), found that creative engagement boosted student confidence
and motivation, which in turn contributed to improved learning. When given
opportunities to explore and express ideas creatively, students produced more
original solutions and demonstrated a deeper understanding of content, making the
learning experience both effective and memorable (Denervaud et al., 2021; Sebastian
and Huang, 2016; Segundo-Marcos et al., 2023). These findings align with
constructivist and discovery learning theories, which emphasize that students build
knowledge most effectively through active participation.

The cognitive benefits of problem-solving and creative tasks are supported by
several mechanisms. These include deeper information processing, which aids in
long-term memory and retention (Chi, 2009; Roediger and Butler, 2011), and
improved conceptual understanding through application in varied contexts (Hmelo-
Silver, 2004; Jonassen, 2010). Additionally, such tasks encourage critical thinking and
analytical reasoning, as students engage in structured approaches to complex
challenges (Xu et al., 2023). Together, these mechanisms help explain the
performance gains observed in the experimental group.

Nonetheless, the effectiveness of these methods depends on thoughtful
implementation. While their benefits are well-documented, some studies have

reported mixed or negative outcomes. For instance, Avci and Durak (2023) found
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that poorly structured problem-based learning activities—especially in tech-
enhanced environments—Iled to confusion and disengagement when students
lacked background knowledge. Similarly, individual factors like cognitive readiness,
prior knowledge, and motivation are critical to the success of open-ended tasks
(Kalyuga, 2007; Kanfer, 1990; Zhang et al., 2022).

Teacher readiness is another crucial factor. Effective implementation of creative and
inquiry-based approaches requires educators to have strong content knowledge,
instructional confidence, and positive beliefs about student learning. Studies on pre-
service teachers show that those who meet these criteria are more successful in
guiding students through innovative learning (Dobber et al., 2017; Ertmer and
Simons, 2006; Gholam, 2019; Letina and Kegel, 2024). Furthermore, balancing
guided instruction with open-ended inquiry is essential to avoid overwhelming
students while still promoting higher-order thinking (Chaojing, 2023; Kirschner et
al., 2006; Mangtani, 2024).

In sum, while problem-solving and creativity-focused strategies hold great promise,
their success hinges on context-sensitive implementation. This includes aligning
instructional design with learner needs, supporting teacher development, and
providing sufficient scaffolding to help all students benefit from cognitively
challenging, engaging tasks.

Implications and limitations

The findings of this study have significant implications for educational practice and
policy while acknowledging certain limitations.

At the institutional level, school administrators should prioritize the development of
problem-solving and creativity-oriented learning environments starting in primary
education. This includes providing necessary materials, access to technology, and
adaptable classroom spaces that support collaboration and creative expression.
Timetabling should also allow for extended engagement in complex tasks, moving
beyond rigid, traditional lesson periods.

For classroom practice, teachers should integrate structured problem-solving and
creative thinking into appropriate subjects—particularly science, where this study
has demonstrated clear benefits. Successful integration requires deliberate planning
and professional development to equip teachers with the skills and resources needed.

Educators should cultivate supportive environments where students feel safe to
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share ideas, conduct simple experiments, and engage in exploratory activities. Active
learning strategies, such as project-based learning and collaborative group tasks, can
strengthen students’ critical thinking and creative capacity.

Assessment methods should be adapted to reflect broader learning goals. In addition
to factual recall, assessments should evaluate students’ ability to apply knowledge
creatively and solve problems. This can include open-ended questions, rubric-based
evaluations of creative processes, and multi-stage tasks that document students’
problem-solving journeys. For instance, science tests might include a section where
students design an experiment to address a new problem, with scoring based on
both scientific accuracy and originality.

At the policy level, education authorities should support the integration of problem-
solving and creativity across subjects. This could involve professional development
frameworks focused on balancing direct instruction with inquiry-based methods,
incentive systems for schools demonstrating innovative pedagogy, and curriculum
guidelines that allocate time for open-ended exploration alongside core content.
Despite these promising implications, several limitations must be noted. The study
was conducted in a single school in Vietnam, which limits the generalizability of the
results. Cultural and systemic factors, such as an emphasis on rote learning or
standardized testing, may impact the feasibility of implementing these methods
elsewhere. Schools in such contexts may require a gradual transition and stronger
institutional support. Additionally, socioeconomic disparities may restrict access to
essential resources, influencing the equity of implementation across different school
settings.

Future research should explore the long-term impact of problem-solving and
creative teaching approaches across varied educational contexts. Qualitative data,
including classroom observation, student interviews on metacognitive strategies, and
teacher reflection journals, could yield richer insights into how these strategies shape

learning experiences and outcomes.
Conclusion
This study offers strong evidence that integrating problem-solving and creativity-

focused activities into primary science education significantly enhances student

learning outcomes.
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The consistent outperformance of experimental groups underscores the
effectiveness of this instructional approach and supports a growing body of literature
advocating active, student-centred learning.

The success of this method can be attributed to its alignment with how children
naturally learn—through exploration, experimentation, and imaginative thinking. By
combining structured problem-solving with opportunities for creative expression,
educators can design classrooms that not only improve academic achievement but
also nurture essential skills such as critical thinking, collaboration, and innovation.
Looking ahead, future research should examine the long-term effects of these
strategies across different grade levels and subject areas. Investigating which specific
elements—such as task design, scaffolding techniques, or the balance between
guidance and autonomy—contribute most to improved outcomes can help refine
instructional practices. As education systems continue to evolve, the findings of this
study provide practical insights for creating more engaging and effective learning
environments, while reinforcing the importance of balancing open-ended
exploration with structured support to foster higher-order thinking without

overwhelming learners.
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