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Abstract

This study investigates the impact of teamwork and parental educational background on
students' critical thinking and problem-solving skills. Using a quantitative research design, data
were collected from a sample of 119 participants through structured questionnaires. Multiple
regression analysis was employed to examine the relationships between the variables. The
results indicate that teamwork plays a significant role in enhancing students' cognitive abilities,
with a strong positive effect observed (p <.001). Parental educational background did not show
a statistically significant impact on students' critical thinking and problem-solving skills. The
findings emphasize the importance of collaborative learning environments in fostering
students' cognitive development. The study contributes to the existing body of research on
educational strategies by highlighting the need for institutions to incorporate teamwork-based
learning approaches. Future research should explore additional factors such as socio-emotional
influences and technological interventions to further understand their role in cognitive skill
development.
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Introduction

In an era where knowledge acquisition and application define success, critical thinking and
problem-solving skills have emerged as fundamental competencies for academic and
professional growth. These cognitive abilities enable individuals to assess information, analyze
complex situations, and make reasoned decisions (Paul & Elder, 2021). As modern education
systems shift from rote memorization to analytical learning, it is imperative to identify the key
factors that enhance students’ critical thinking and problem-solving skills. Among these factors,
teamwork and parental education are frequently debated in academic literature due to their
potential influence on cognitive development (Johnson & Johnson, 2018; Wang & Eccles,
2022).

Critical Thinking and Problem-Solving Skills

Critical thinking and problem-solving are closely linked to academic success, employability,
and lifelong learning (Facione, 2020). These skills are essential for navigating complex and
ambiguous situations, enabling individuals to evaluate evidence, make logical conclusions, and
develop innovative solutions (Ennis, 2018). Employers increasingly value candidates who
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possess strong analytical and collaborative abilities, reinforcing the importance of integrating
these skills into educational curricula (Pithers & Soden, 2021). Despite their significance, not
all students develop these skills at the same rate, raising questions about the contributing factors
that influence their growth.

Role of Teamwork in Enhancing Cognitive Skills

Teamwork is a vital pedagogical strategy that fosters collaboration, communication, and
analytical reasoning among students. Research indicates that students who engage in group-
based learning activities develop higher-order thinking skills, including critical analysis and
problem-solving (Slavin, 2019). The social constructivist theory posits that learning is
inherently social and that collaboration with peers enhances cognitive development by
exposing students to diverse perspectives and problem-solving approaches (Vygotsky, 1978).
Studies by Johnson and Johnson (2018) further support this claim, demonstrating that
cooperative learning environments improve students' ability to synthesize information,
generate solutions, and critically evaluate their own reasoning.

Teamwork cultivates essential soft skills such as adaptability, resilience, and leadership, which
are integral to problem-solving in real-world contexts (Dweck, 2020). Group-based learning
also encourages students to articulate their thoughts, challenge assumptions, and refine their
reasoning, leading to deeper understanding and enhanced critical thinking abilities (Gillies,
2016). Consequently, fostering teamwork in educational settings can significantly contribute
to the development of students’ cognitive competencies.

Parental Education and Its Influence on Cognitive Development

Parental education is often considered a determinant of a child's academic and cognitive
development. Parents with higher educational attainment tend to create intellectually
stimulating environments that foster problem-solving skills (Davis-Kean, 2019). They are more
likely to engage their children in discussions that promote reasoning, provide access to
educational resources, and emphasize the value of critical thinking in daily life (Wang &
Eccles, 2022).

The extent of parental influence on cognitive skills is subject to debate. Some researchers argue
that while parental education provides initial advantages, school and peer interactions play a
more significant role in shaping students’ critical thinking abilities over time (Heckman &
Mosso, 2018). Others suggest that the effects of parental education diminish as students
become more independent learners, relying more on institutional and social support systems
(Desforges & Abouchaar, 2020). The present study examines whether parental education
significantly impacts students' critical thinking and problem-solving skills or whether other
factors, such as teamwork, have a stronger influence.

Theoretical Framework
The study is grounded in two key theories:

1. Social Constructivism (Vygotsky, 1978) - This theory emphasizes the importance of
social interactions in cognitive development. It suggests that teamwork facilitates
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learning by allowing students to internalize knowledge through collaboration with
peers.

2. Ecological Systems Theory (Bronfenbrenner, 1979) - This framework highlights the
role of various environmental factors, including family background and parental
education, in shaping cognitive development. It posits that parental involvement and
educational background influence students’ intellectual growth by shaping their
learning experiences at home and school.

These theoretical perspectives provide a foundation for analyzing the interplay between
teamwork and parental education in the development of critical thinking and problem-solving
skills.

Recent studies reinforce the significance of teamwork in enhancing critical thinking. A meta-
analysis by Kirschner, Sweller, and Clark (2020) found that collaborative learning significantly
improves problem-solving skills compared to individual learning methods. Similarly, a study
by Webb et al. (2021) demonstrated that students engaged in structured teamwork activities
exhibited greater cognitive flexibility and analytical reasoning.

Empirical evidence on the impact of parental education presents mixed findings. While Davis-
Kean (2019) found a positive correlation between parental education and cognitive outcomes,
other studies suggest that its influence diminishes when controlling for school quality and peer
interactions (Heckman & Mosso, 2018). A longitudinal study by Wang and Eccles (2022)
concluded that while parental education influences early cognitive development, its direct
effect on higher-order thinking skills, such as critical thinking and problem-solving, is less
pronounced.

Research Gaps and Study Objectives

Despite extensive research on teamwork and parental education, few studies have examined
their relative contributions to critical thinking and problem-solving skills within a single
analytical model. The interaction between these factors remains underexplored, particularly in
diverse educational contexts. This study aims to fill these gaps by addressing the following
research objectives:

o 70 examine the impact of teamwork and parent/guardian educational background on
students' critical thinking and problem-solving skills.

As education systems prioritize 21st-century skills, understanding the key contributors to
critical thinking and problem-solving becomes increasingly important. This study investigates
the comparative influence of teamwork and parental education, providing empirical insights
that can inform educational policies and teaching strategies. By identifying the most effective
approaches to enhancing cognitive skills, educators and policymakers can design interventions
that foster analytical thinking and problem-solving abilities among students.
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Research Methodology

This study employed a quantitative research design using a regression analysis approach to
examine the relationship between teamwork, parental educational background, and students'
critical thinking and problem-solving skills. A sample of 119 participants was selected using a
stratified random sampling method to ensure representation across different educational
backgrounds. Data were collected through a structured questionnaire assessing teamwork,
parental education, and critical thinking abilities. The statistical analysis was conducted using
multiple regression techniques to determine the impact of independent variables on the
dependent variable. The model fit was evaluated using R and R? values, indicating that the
model explains approximately 48.4% of the variance in critical thinking and problem-solving
skills.

Null Hypotheses (Ho)

1. Hoi: There is no significant effect of teamwork on critical thinking and problem-solving
skills.

2. Hoz: There is no significant effect of parent/guardian educational background on critical
thinking and problem-solving skills.

Model Fit Measures
Model R R2

1 0.696 0.484

Note. Models estimated using sample size of N=119

The model fit measures indicate that the regression model explains a substantial portion of the
variance in critical thinking and problem-solving skills. The R-value (0.696) suggests a
strong positive correlation between the predictors (teamwork and parent/guardian educational
background) and the outcome variable. The R? value (0.484) indicates that 48.4% of the
variance in critical thinking and problem-solving skills is explained by the independent
variables included in the model. This suggests that teamwork and parental education together
contribute significantly to students’ cognitive abilities, though nearly half of the variance
remains unexplained, implying that other factors may also influence these skills. Given the
significance of teamwork in the model, fostering collaborative learning environments may be

a key strategy to enhance students' critical thinking and problem-solving abilities.
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Model Coefficients - Critical Thinking and Problem Solving

Predictor Estimate SE t p
Intercept? 1.795 0.2298 7.81 <.001
Teamwork 0.530 0.0538 9.85 <.001

Parent/Guardian Educational Background:

2-1 0.140 0.1007 1.39 0.166
3-1 0.143 0.0901 1.59 0.115
4-1 -0.184 0.1775 -1.03 0.303
5-1 0.218 0.1181 1.85 0.068

2 Represents reference level

Impact of Teamwork

The coefficient for teamwork (P = 0.530, p <.001) is positive and statistically significant. This
indicates that teamwork has a strong positive effect on students’ critical thinking and problem-
solving abilities. The high t-value (9.85) further supports the robustness of this relationship.
These findings suggest that students who engage more in teamwork exhibit significantly higher
critical thinking and problem-solving skills compared to those who do not. Thus, Ho: (There
is no significant effect of teamwork on critical thinking and problem-solving skills) is
rejected. This confirms that teamwork plays a crucial role in enhancing these cognitive

abilities.
Impact of Parent/Guardian Educational Background

The results for parent/guardian educational background show no statistically significant
differences in critical thinking and problem-solving skills across different education levels. The
p-values for all comparisons (p =0.166, 0.115, 0.303, and 0.068) exceed the conventional 0.05
significance threshold, indicating that educational background does not significantly predict
students' cognitive abilities. While the highest education level (5 — 1) approaches significance

(p=0.068), it still does not meet the threshold for statistical significance. Therefore, Ho: (There
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is no significant effect of parent/guardian educational background on critical thinking
and problem-solving skills) is not rejected. This suggests that other factors, such as school
environment, peer interactions, or personal motivation, might have a stronger influence on

these skills than parental education.
Discussion

The findings of this study highlight the significant role of teamwork in enhancing critical
thinking and problem-solving skills. The regression analysis indicates that teamwork has a
strong and positive effect on these cognitive abilities, as evidenced by the high t-value and
statistically significant p-value (p < .001). This suggests that collaborative efforts, peer
interactions, and collective decision-making contribute meaningfully to students' problem-
solving capabilities. These results align with previous research that emphasizes the importance
of cooperative learning in fostering critical thinking (Johnson & Johnson, 2019; Gokhale,

2020).

The analysis of parental educational background presents a more nuanced picture. While some
educational levels appear to have a small positive effect, none of the coefficients reached
statistical significance at the conventional 0.05 level. This suggests that while parental
education may influence students’ cognitive development, other factors such as school
environment, personal motivation, and social influences might play a more prominent role.
These findings are consistent with studies indicating that environmental and pedagogical
factors contribute more significantly to student learning outcomes than parental education

alone (Chetty et al., 2020; Jerrim & Macmillan, 2019).
Conclusion

In conclusion, this study underscores the pivotal role of teamwork in fostering critical thinking
and problem-solving abilities among students. The strong statistical significance of teamwork
as a predictor reaffirms the benefits of collaborative learning and cooperative engagement in
academic settings. The findings regarding parental educational background suggest that while
it may have some influence, its impact is less pronounced compared to direct educational
interventions. These insights contribute to the broader discourse on how educational strategies

can be optimized to enhance cognitive and problem-solving skills.
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Recommendations

Based on the findings, several recommendations can be made to improve educational

strategies:

1. Promoting Team-Based Learning: Institutions should implement structured
teamwork activities to encourage collaboration, which has been shown to enhance

critical thinking skills.

2. Enhancing Cooperative Learning Strategies: Educators should incorporate
interactive methodologies such as peer teaching, group discussions, and project-based

learning to maximize student engagement.

3. Providing Equal Learning Opportunities: While parental education plays a role,
schools should focus on interventions that support all students, regardless of their socio-

economic background, to bridge educational disparities.

4. Further Research: Future studies should explore additional variables such as socio-
emotional factors, teaching methodologies, and technological interventions that might
influence critical thinking and problem-solving abilities.
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