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CHAPTER YV

SUMMARY, CONCLUSION, DISCUSSION AND
RECOMMENDATION

This chapter encapsulates the outcomes of the Experimental study on Game Based
Learning, offering a critical assessment of its findings. It delves into the study's
implications and proposes actionable recommendations to guide future research
endeavors. The summarized findings shed light on the impact of Game Based Learning
interventions on eighth-grade students, providing insights for educators and researchers

interested in innovative instructional strategies.

5.1 Summary of Major Findings of the Study

This section presents the findings obtained through a systematic analysis and
interpretation of the collected data. The study explored the use of Game-Based
Learning as a supplement to the eighth-grade Biology curriculum. It focused on
evaluating the enhancement of students’ reflective thinking through a self-designed
reflective card game; CARD-CONNECT REFLECT. Analysis showed that
participants in the experimental group, who used the reflective card game, not only
achieved higher average scores on the Biological Science Achievement Test but also
demonstrated elevated mean scores on the Reflective Thinking assessment tool
(RTIESS), compared to those in the control group who followed conventional lecture-
based instruction. A t-test statistical evaluation confirmed a significant difference
between the two groups’ achievement scores, indicating that the reflective card game
significantly enhanced students’ reflective thinking skills more effectively than
traditional teaching methods. The key results highlighted the effect of GBL;

specifically, the card game, on the reflective thinking abilities of middle-stage students.



5.2 Conclusions & Discussion

Based on the findings presented and discussed, the following conclusions are drawn:
1. Both the experimental and control groups showed improvements from pre-test to
post-test, but the experimental group, who participated in Game-Based Learning
interventions, demonstrated a significantly higher average gain of 4.058, compared to
the control group’s gain of 2.933, which followed traditional lecture-based instruction.
Importantly, both groups began with comparable mean scores, indicating similar prior
knowledge before the intervention. However, after implementing Game-Based
Learning strategies in the experimental group, their academic performance in the
Biological Science Achievement Test (BSAT) surged. Statistical analysis confirmed a
significant difference in mean gains between the two groups, underscoring that while
conventional teaching methods remain effective, integrating Game-Based Learning can
considerably enhance student outcomes fostering deeper engagement, understanding,
and improved reflective thinking.

2. The students in the experimental group, who engaged with the CARD-CONNECT
REFLECT card game, demonstrated significantly higher reflective-level mean scores
on the RTIESS assessment compared to the control group, across all 15 measured items.
Their average score increases ranged from 0.98 to 2.09, with the most pronounced gains
seen in areas such as problem analysis using personal experience (Item 1), questioning
challenging concepts (Item 2), rethinking biology problems (Item 7), relating learning
to real-life contexts (Item 14), and generating new questions during problem-solving
(Item 8). Additional dimensions including critical thinking, self-evaluation,
communication, and planning also experienced considerable improvement over the
control group. These consistent and robust gains clearly indicate that the card game
intervention, designed to promote in-action reflection, effectively deepened students’
reflective thinking skills, confirming Game-Based Learning’s role in fostering self-
awareness, metacognition, and enhanced learning engagement.

3. Student engagement in the CARD-CONNECT REFLECT card game, assessed
through GBL-ET (Game Based Learning Engagement Tool), strongly coincided with
elevated reflective thinking levels on the RTIESS tool, evidenced by a Pearson
correlation coefficient of r = 0.856, indicating that greater engagement in game-based

activities led to deeper reflection.



Both engagement and reflection mean scores—ranging consistently between 4.0 and
4.6, underscore the efficacy of Game-Based Learning in not only capturing students’

immediate interest but also nurturing more profound cognitive processes.

4. The analysis of the PT-GBL (Perception Towards GBL) tool, holding 25 items,
grouped into six key themes—revealed consistently high student perceptions of the
CARD-CONNECT-REFLECT game, with mean scores ranging from 4.33 to 4.47 on
a 5-point scale. "Playability and Playfulness" led with a score of 4.47, indicating that
students found the game both enjoyable and engaging, while "Goals and Objectives"
followed closely at 4.46, suggesting the game effectively reinforced biology concepts.
Themes such as "Decision-Making" and "Personal Insight" averaged 4.40, pointing to
enhanced reflection, strategic thinking, and self-awareness; "Critical Analysis" scored
4.38, reflecting improved conceptual understanding; and even the lowest theme,
"Usefulness of the Game," scored a positive 4.33, showing acceptance in terms of deep
engagement and social interaction. Notably, Critical Analysis, Personal Insight, and
Decision-Making each contributed approximately 20% to the learning experience’s
core value. Even the least-scored items remained above 4.0, signifying strong overall
acceptance, though metacognitive outcomes saw slightly lower agreement. Altogether,
these findings confirm that students viewed the reflective card game as an effective,
enjoyable, and cognitively stimulating pedagogical tool—one that aligns well with
twenty-first century skills and effectively fosters engagement, critical thinking, self-

assessment, and deeper learning.

5.3 Educational Implications of the Findings of the Study

The subsequent discussion delves into the actionable insights gained from the study.

5.3.1 Implications for Biology Teachers at the Middle stage School level
Incorporating Game Based Learning in Biology classrooms can transform the
educational experience, making it more engaging and effective for students. By shifting
from traditional lecture-based teaching methods to interactive game-based strategies,
teachers can foster a more dynamic learning environment. Rather than solely delivering
content, teachers can adopt the role of facilitators, guiding students through interactive

activities that promote exploration and discovery.



For instance, implementing games that simulate ecological systems or cellular
processes allows students to visualize and understand complex biological concepts

actively.

In place of traditional end-of-course standardized tests, it's advisable to adopt game-
based formative assessments. This approach aligns with NCF-SE 2023's emphasis on
continuous and comprehensive evaluation, focusing on assessing students' conceptual
understanding through interactive and engaging methods. When introducing key
biological concepts, teachers are encouraged to utilize suitable games that can enhance
students' comprehension and interest in the subject. This strategy supports the
development of critical thinking and problem-solving skills. The integration of GBL
strategies that emphasize reflection can lead to significant improvements in learners'
critical thinking and problem-solving abilities. Teachers must be encouraged to
incorporate reflective prompts within game-based activities, facilitating structured
debriefing sessions post-gameplay. Promotion of peer discussions must be included to
enhance collaborative reflection and design or select games that inherently include
reflective elements. Teachers should seek out and implement additional innovative
teaching methods beyond traditional practices to improve students' academic outcomes.
This may include integrating technology, collaborative projects, and experiential
learning opportunities. Such approaches have been shown to increase students’

motivation, enhance understanding, and improve academic performance in Biology.

Moreover, integrating reflective thinking through these game-based activities
encourages students to analyze their learning processes, understand their thought
patterns, and develop critical thinking skills. After participating in reflective card
games like CARD-CONNECT REFLECT, students might reflect on questions like,
"What strategies did I use to solve this problem?" or "How does this concept relate to
real-world biological systems?" This reflection deepens their comprehension and
fosters a more profound connection to the subject matter. By embracing Game Based
Learning and promoting reflective practices, Biology teachers can create a more
engaging, student-centered classroom that not only conveys essential content but also

cultivates lifelong learning skills.



5.3.2 Implications for School Administrators

Integrating Game Based Learning into middle school Biology classrooms requires a
transformative approach on the part of school administrators. Traditionally, classrooms
have been teacher-centered, with instructors serving as the primary source of
knowledge. However, Game Based Learning shifts this dynamic, positioning teachers
as facilitators who guide students through interactive and exploratory learning
experiences. For instance, implementing Biology games that simulate ecological
systems or cellular processes allows students to engage actively with the content,
fostering a deeper understanding of complex concepts. Teacher Training programs
should be structured to reflect the pedagogical innovations emphasized in NCF-SE
2023. This includes organizing workshops that equip teachers with the skills to design

and implement games aimed at fostering multiplicative thinking among students.

Such approaches have been shown to increase student motivation, enhance
comprehension, and improve academic performance in Biology. To successfully adopt
this pedagogical shift, school administrators must cultivate an environment that
supports innovation and flexibility. This includes providing professional development
opportunities for teachers to learn about game-based strategies and reflective practices,
as well as allocating resources for the development and integration of educational
games into the curriculum. Moreover, administrators should encourage the formation
of heterogeneous student groups to promote collaboration and peer learning. By doing
so, students can benefit from diverse perspectives, enhancing their critical thinking and
problem-solving skills. Emphasizing reflective thinking is also crucial. Encouraging
students to reflect on their learning experiences helps them develop metacognitive
skills, allowing them to assess their understanding and identify areas for improvement.
In summary, the successful integration of Game Based Learning and reflective
practices in middle school Biology hinges on the proactive support and visionary
leadership of school administrators. By fostering a culture of innovation and providing
the necessary resources and training, administrators can facilitate a more engaging and

effective Biology education for students.



5.3.3 Implications for Policy Makers

The findings of this study align closely with the objectives outlined in the National
Education Policy (NEP) 2020 and the National Curriculum Framework for School
Education (NCF-SE) 2023, both of which advocate for interactive and experiential

learning methodologies in the classroom.

NCF-SE 2023 further supports this approach by recommending the incorporation of
play based learning into preparatory stage curricula, highlighting the importance of
learning through play in early education. This framework encourages a shift from rote
memorization to competency-based learning, fostering critical thinking, problem-
solving, and creativity among students. In the context of middle stage school Biology,
policy makers are encouraged to facilitate the integration of Game Based Learning

strategies that promote reflective thinking.

This includes developing policies that support the creation and implementation of
Biology-focused educational games, providing resources for teacher training in these
methodologies, and ensuring that assessment practices evaluate not only content
knowledge but also the development of critical thinking and problem-solving skills. By
embracing these innovative approaches, policy makers can contribute to a more
dynamic and effective Biology education, preparing students to navigate complex
biological concepts with confidence and curiosity. Traditional teaching methods in
middle school Biology are increasingly insufficient for meeting the diverse learning
needs of students aged 12 to 14. Educators are encouraged to foster environments that
support intellectual growth through innovative instructional strategies. Implementing
Game Based Learning (GBL) and reflective thinking can lead to more engaging and
effective Biology education. Research indicates that GBL enhances students'
understanding of biological concepts by promoting active participation and motivation.
Additionally, GBL approaches in science education have been associated with
increased intrinsic motivation, as students find learning through games more enjoyable
and relevant. Reflective thinking complements GBL by encouraging students to
analyze their learning experiences, fostering critical thinking and deeper understanding.
By reflecting on game-based activities, students can assess their problem-solving

strategies and conceptual grasp, leading to improved academic outcomes.



These findings suggest that policy makers should consider supporting the integration
of GBL and reflective practices into middle school Biology curricula. Such support
could include funding for educational game development, professional development
for teachers, and curriculum guidelines that emphasize interactive and reflective

learning.

By embracing these innovative approaches, educational policies can better align with
contemporary pedagogical standards and enhance student engagement and
achievement in Biology. This study showed that improved achievement in Biology as
well as enhancement of reflective thinking was evident when Game Based Learning
was applied in schools. This would prompt decision-makers to evolve their policies to
support education through the Game Based Learning strategy and support not just for

a particular topic and subject but for all topics and at all levels.

5.3.4 Implications for Parents

Parental involvement plays a pivotal role in enhancing the effectiveness of Game Based
Learning (GBL) and reflective thinking in middle school Biology education. When
parents actively engage with their children's learning experiences, it not only reinforces
the concepts taught in the classroom but also fosters a supportive environment that
encourages curiosity and critical thinking. For instance, participating in Biology-
themed educational games at home or discussing the strategies and outcomes of these
games can deepen students' understanding and retention of biological concepts.
Moreover, encouraging children to reflect on their learning processes such as asking
them to explain the reasoning behind their decisions in a game or how a particular
activity relates to real-world biological systems can enhance metacognitive skills and
promote a deeper comprehension of the subject matter. By collaborating with educators
and staying informed about the GBL activities incorporated into the curriculum, parents
can provide consistent support that bridges the gap between classroom learning and
home reinforcement, ultimately contributing to improved academic outcomes and a

sustained interest in Biology.



5.4 Suggestions for further research
As per the insights gained from the current study, the following areas are recommended

for further research:

Expanding Research on Game Based Learning: Further studies can be conducted
with larger and more diverse participant groups to validate the effectiveness of Game
Based Learning strategies. Additionally, exploring the impact of digital games in

educational settings can provide insights into their potential benefits and applications.

Evaluating the scalability of Game Based Learning: Future research can assess how
Game Based Learning strategies can be scaled within the frameworks established by
the National Education Policy (NEP) 2020 and NCF-SE 2023, particularly focusing on
teacher training requirements. From a perspective of future research, it’s essential to
evaluate how Game-Based Learning (GBL) can be scaled effectively within national
policy frameworks such as NEP 2020 and NCF-SE 2023, particularly by examining the
teacher capacity and infrastructural needs required for sustainable implementation.
NEP 2020 emphasizes continuous professional development through initiatives like
NISHTHA and DIKSHA. Researchers can measure not only knowledge gains but also
teachers’ ability to design, implement, and adapt GBL activities aligned with curricular
standards, digital resources, and local language needs. By investigating variables like
scalability of teacher training models, infrastructure readiness, instructional design
capacity, and long-term teacher practice change, such research will illuminate how
GBL can viably be institutionalized within NEP 2020 and NCF-SE 2023 frameworks,
enabling policymakers, teacher educators, and school leaders to craft scalable,
sustainable pathways for enriching biology education across India’s middle-stage

classrooms.

Assessing impact across diverse demographics: It is suggested to examine the
effectiveness of Game Based Learning strategies among students with varying

demographic backgrounds to ensure inclusivity and adaptability of these methods.

Utilizing multiple games for Biology education: Incorporating a variety of games to
teach different biological concepts can enhance understanding and retention. Research

may explore the effectiveness of multiple game-based tools in Biology instruction.



Exploring broader educational outcomes: Next-generation studies can move beyond
cognitive gains to explore how Game-Based Learning (GBL) influences broader
educational outcomes; particularly students’ interest in Biology, intrinsic motivation,
problem-solving abilities, and interpersonal relationships—in order to fully assess it’s
holistic impact. To comprehensively understand GBL’s impact in middle-stage Biology
students, future work should use mixed-method longitudinal designs to track how
gameplay affects students’ subject interest, motivation profiles, adaptive problem-
solving strategies, and social interactivity over time and how these factors may
reinforce one another. This holistic approach will provide crucial insights into GBL’s
capacity to shape not just what students learn, but how they feel, think, and connect

with others in the learning process.

Longitudinal data collection: Extending the duration of data collection can provide
insights into the long-term effects of Game Based Learning on student outcomes,

allowing for a more comprehensive evaluation of its efficacy.

Extending research to other topics and grade levels: While the current study has
been focused on the "Reaching the Age of Adolescence" chapter in Biology for Class
VIII, similar research can be conducted on other topics and across different grade levels
to generalize findings. From a future research scope perspective, replicating research
across diverse biology topics (e.g., genetics, ecology, microbiology) and multiple grade
levels; from upper primary through secondary can test the generalizability of findings.
Future investigations may deploy large-scale, multi-site randomized controlled trials in
varied educational settings, covering topics beyond adolescence, such as cell division,
ecological interactions, and human anatomy. Additionally, adaptive game designs
tailored to student profiles, as well as game-based assessments to measure not only
cognitive gains but also retention, higher-order thinking, socio-emotional
developments, and skill transfer, represent vital future directions. Closing the current
gaps through expanded content scope, broader demographic inclusion, longitudinal
design with delayed post-tests, and sophisticated analytics will enable educators,
curriculum developers, and policymakers to confidently adopt Game Based, inquiry-

driven Biology education across the full middle-stage spectrum.



Scope for Developing Affordable Reflective Learning Tools in Biology Education:
Further research can be directed towards the development of more card-based
educational games specifically designed to promote reflection on biological concepts
as they relate to the daily lives of middle grade students. These games can serve as
powerful tools to connect classroom learning with real-world applications, fostering

critical thinking and personal engagement.

Unlike digital or video games, which often require expensive infrastructure, electricity,
and technical expertise, card games are cost-effective, easy to distribute, and adaptable
across diverse educational settings. In a country like India, where schools in rural and
economically disadvantaged areas may lack access to advanced technology, low-cost,
tangible learning resources like educational card games can offer inclusive, scalable,
and impactful alternatives. Designing such games to address topics like nutrition, health,
environment, and human biology can encourage students to reflect on their
surroundings, leading to deeper understanding and retention of subject matter. Future
studies can explore how these games influence reflective thinking, learning outcomes,

and student motivation across various socio-economic contexts.

These recommendations and research suggestions are in line with the NCF-SE 2023's
emphasis on holistic, competency-based education, and the integration of innovative

teaching and assessment methods to enhance student learning experiences.



