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ABSTRACT

This study explores the effectiveness of integrating Knowledge Construction and
Collaboration Rubrics in enhancing the Science performance of multigrade learners at
Yugno Elementary School. The research involved 13 Grade 3 learners and 8 Grade 4
learners, selected through total enumeration. A test questionnaire served as the primary
instrument for measuring the intervention's impact, with prior pilot testing ensuring its
validity and reliability. Employing descriptive quantitative methods, the study
systematically analyzed data to assess the rubrics' effectiveness. Results revealed a
substantial improvement in student performance, with mean scores exceeding the target
of 75% and no learners classified under the "Did Not Meet Expectations” category. Grade
3 and Grade 4 learners demonstrated approximately 30-percentage-point gains in test
scores, underscoring the transformative impact of the rubrics on fostering critical thinking,
collaboration, and deeper understanding in Science. These findings emphasize the
urgency of integrating targeted interventions to address performance gaps in multigrade
settings. Based on the conclusions, recommendations include professional development
for teachers, revising multigrade Science curricula to align with 21st-century learning
frameworks, allocating resources to support diverse classroom needs, and implementing
continuous monitoring systems for evaluating the rubrics' effectiveness. This study
highlights the potential of Knowledge Construction and Collaboration Rubrics to create
an inclusive, student-centered environment that equips multigrade learners with essential
skills for academic success and lifelong learning, addressing the unique challenges of
multigrade instruction.
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INTRODUCTION

In the ever-evolving educational landscape, integrating 21st-century skills has
become essential to prepare learners for the demands of a globalized world. At the core
of this effort lies the 21st Century Learning Design (21CLD), which highlights knowledge
construction and collaboration as critical components of student-centered learning.
Knowledge construction, as Stehle and Peters-Burton (2019) emphasize, encourages
learners to independently produce, refine, and apply new knowledge in authentic
contexts, fostering deeper understanding and critical thinking. Similarly, collaboration
skills, assessed through 21CLD rubrics, empower students to engage meaningfully with
their peers, enhancing critical reasoning and cooperative problem-solving abilities
(Karaca-Atik et al., 2023).

In science education, where learners grapple with complex concepts and real-
world problem-solving, these competencies become even more vital. Utilizing 21CLD
rubrics in multigrade classrooms holds significant promise for improving academic
performance and equipping students with essential 21st-century skills. Additionally, Saini
and Singh (2023) highlight the intersection of 21CLD and digital citizenship, illustrating
how these frameworks together create pathways for digital skilling and the broader
development of global competencies. This synergy underscores the transformative
potential of 21CLD in fostering innovative, inclusive, and effective educational practices
in diverse settings.

Globally, educators face numerous challenges in implementing innovative
teaching methodologies, particularly in multigrade classrooms. Studies indicate that
teachers often grapple with balancing curricular demands, addressing diverse learner
needs, and integrating technology into lessons (Jawawi et al., 2019). The integration of
21st Century Learning Design (21CLD) rubrics, which emphasize collaboration and
knowledge construction, is particularly hindered by insufficient training and limited
resources (Safarini 2019). This challenge is further compounded in multigrade settings,
where educators must simultaneously address varying grade-level competencies, adding
layers of complexity to instructional planning and delivery.

Harahap et al. (2023) highlight the importance of equipping educators with the
competencies necessary for technology literacy, which is crucial for effectively
implementing 21CLD principles. Their study emphasizes that targeted training and
professional development in 21CLD can enhance teachers' ability to integrate technology
and foster critical 21st-century skills among students. This underscores the necessity of
empowering educators with the tools, strategies, and support needed to overcome these
challenges and create meaningful, student-centered learning experiences.
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In the local context, multigrade teachers encounter similar struggles, compounded
by limited access to professional development opportunities and insufficient teaching
resources. Many educators report difficulty in designing lessons that simultaneously cater
to multigrade grade levels while integrating 21CLD principles. The constraints of large
class sizes, outdated teaching materials, and lack of administrative support further
impede the effective implementation of innovative instructional strategies. As a result,
learners in multigrade classrooms often lag behind their peers in single-grade settings,
particularly in science, where practical application and inquiry-based learning are
essential.

Barquilla and Cabili (2021) highlight similar challenges in their study on enhancing
21st-century skills through the development of K to 12 STEM modules. Their research
underscores the importance of creating contextually relevant teaching materials and
providing training to educators to effectively integrate 21CLD principles into instruction.
They argue that such interventions can significantly improve learners' engagement and
performance, even in resource-limited settings. Applying these insights to multigrade
classrooms emphasizes the need for targeted support and innovative strategies to bridge
the gap in science education.

The integration of 21CLD knowledge construction and collaboration rubrics
presents a viable solution to these challenges. Research by Jawawi et al. (2019) reveals
that 21CLD encourages collaboration and communication, leading to improved problem-
solving and self-regulation skills among students. Furthermore, the application of project-
based learning and collaborative assessment tools has been shown to enhance
engagement and academic performance (Safarini, 2019; Quinio, 2023). Providing
professional development programs for teachers to familiarize them with these rubrics
and equipping schools with the necessary resources can address existing barriers and
foster a more supportive learning environment for both educators and students.

Binh et al. (2024) underscore the effectiveness of designing learning activities
using the 21CLD model, particularly in enhancing communication and collaboration
competencies among primary learners. Their study emphasizes the role of well-
structured, activity-based instruction in cultivating these essential 21st-century skills.
Similarly, Anjani et al. (2024) analyze the collaborative skill assessment aspects in 21CLD
rubrics, highlighting their significance in evaluating and improving students' abilities to
work effectively with peers. These findings support the argument that incorporating
21CLD principles in multigrade classrooms can improve academic performance and
foster critical competencies needed for lifelong learning.

Despite the documented benefits of 21CLD, there remains a significant gap in its
application within multigrade classrooms, particularly in science education. While global
and local studies highlight the potential of 21CLD to improve learning outcomes, there is
limited research focusing on its implementation in multigrade settings where the dynamics
and challenges differ markedly from traditional classrooms. This study seeks to address
this gap by exploring the effectiveness of integrating 21CLD knowledge construction and
collaboration rubrics in enhancing multigrade learners' performance in science.
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This study is essential to bridge the gap in understanding how 21CLD principles
can be effectively utilized in multigrade classrooms to improve science education.
Investigating the integration of knowledge construction and collaboration rubrics, this
research aims to provide evidence-based strategies that educators can adopt to enhance
student performance and foster critical 21st-century skills. The findings will not only
contribute to the body of knowledge on multigrade instruction but also inform policy and
practice, ultimately supporting teachers and learners in achieving better educational
outcomes.

Research Questions

This study aims to determine the effectiveness of knowledge construction and
collaboration rubrics to enhance Multigrade learners’ Performance in Science.
Specifically, it sought the following questions:

1. What is the level of performance of Multigrade learners in Science 3 and 4 before
the integration of knowledge construction and collaboration rubrics?

2. What is the level of performance of Multigrade learners in Science 3 and 4 after
the integration of knowledge construction and collaboration rubrics?

3. Is there any significant difference on the level of performance of Multigrade
learners in Science 3 and 4 before and after the integration of knowledge
construction and collaboration rubrics?

4. What are the implications of integrating knowledge construction and collaboration
rubrics in Teaching Science in Multigrade setting?

METHODOLOGY

This study was conducted at Yugno Elementary School to determine the
effectiveness of integrating knowledge construction and collaboration rubrics in
enhancing multigrade learners' performance in Science. The participants of the study
consisted of 13 Grade 3 learners and 8 Grade 4 learners, selected using a total
enumeration technique. A test questionnaire served as the primary data collection tool,
designed to measure the impact of the intervention. Prior to the main data collection, pilot
testing was conducted to ensure the questionnaire's validity and reliability. The study
employed descriptive quantitative methods for data analysis, providing a clear and
systematic interpretation of the results to determine the effectiveness of the implemented
rubrics.
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RESULTS AND DISCUSSION
Table 1

Level of Performance of Multigrade learners in Science 3 and 4 before the Integration of
Knowledge Construction and Collaboration Rubrics

Grade 3 Grade 4 Mean
Level of Percentage
Performance Frequency Percentage Frequency Percentage Score

(Target)
Outstanding
(90% - 100%) 0 0.00 0 0.00
Very
Satisfactory 0 0.00 0 0.00
(85%-89%)
Satisfactory
(80% - 84%) 1 7.69 1 12.50 259
Fairly
Satisfactory 1 7.69 1 12.50
(75%-79%)
Did not Meet
Expectations 11 84.62 6 75.00
(Below 74%)
Total 13 100 8 100
M 55.00% (Did not Meet 58.00% (Did not Meet
ean . )
Expectations) Expectations)

Table 1 shows the level of performance of multigrade learners in Science for
Grades 3 and 4 before the integration of Knowledge Construction and Collaboration
Rubrics. The data reveals a significant performance gap among learners, as the majority
of students in both grades fell under the "Did not Meet Expectations" category, with
84.62% of Grade 3 learners and 75% of Grade 4 learners scoring below 74%. Only 7.69%
of Grade 3 learners and 12.5% of Grade 4 learners achieved "Satisfactory" or "Fairly
Satisfactory"” levels. None of the students in either grade reached the "Outstanding™ or
"Very Satisfactory" performance levels.

The mean scores for both Grade 3 (55%) and Grade 4 (58%) indicate that learners,
on average, did not meet the expected target performance of 75%. This
underperformance underscores the pressing need for an intervention to improve the
academic outcomes of multigrade learners in Science.

These findings align with studies emphasizing the importance of knowledge
construction and collaboration in fostering student-centered learning. Stehle and Peters-
Burton (2019) highlight that knowledge construction enables students to independently
create, refine, and apply new knowledge in authentic contexts, which is crucial for
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enhancing their critical thinking and problem-solving abilities. Similarly, collaboration
rubrics guide learners in working effectively with peers, thereby promoting active
engagement and deeper learning experiences.

Given that traditional teaching methods often fail to address the diverse needs of
multigrade learners, the integration of these 21st-century learning design principles can
serve as a transformative approach. By fostering collaboration and facilitating knowledge
construction, educators can create more meaningful learning opportunities, helping
students improve their academic performance and meet the expected standards.

Table 2

Level of Performance of Multigrade learners in Science 3 and 4 after the Integration of
Knowledge Construction and Collaboration Rubrics

Grade 3 Grade 4 Mean
Level of Percentage
Performance Frequency Percentage Frequency Percentage Score
(Target)
Outstanding
(90% - 100%) 2 15.38 2 25.00
Very
Satisfactory 3 23.08 2 25.00
85%-89%
(Satisfactor)y 5 15.38 1 12 50 75%
(80% - 84%) ' '
Fairly
Satisfactory 6 46.16 3 37.50
(75%-79%)
Did not Meet
Expectations 0 0.00 0 0.00
(Below 74%)
Total 13 100 8 100
Mean 85.40% (Good) 87.60% (Good)

Legend: 90%-100% -Outstanding (O) , 85%-89%- Very Satisfactory (VS), 80%-84%-
Satisfactory (S), 75%-79%-Fairly Satisfactory (FS), 74% Below -Did Not Meet
Expectations (DNME)

Table 2 shows the improved performance levels of multigrade learners in Science
for Grades 3 and 4 after the integration of Knowledge Construction and Collaboration
Rubrics. The data reveals significant progress across both grade levels. In Grade 3,
15.38% of learners achieved an "Outstanding” level (90%-100%), and 23.08% reached
the "Very Satisfactory" level (85%-89%). Similarly, in Grade 4, 25% of learners attained
both "Outstanding” and "Very Satisfactory” performance levels. Notably, none of the
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learners in either grade fell under the "Did Not Meet Expectations" category, marking a
significant improvement compared to their performance before the intervention.

The mean scores for Grade 3 and Grade 4 increased to 85.40% and 87.60%,
respectively, both classified as "Good." These scores not only exceed the target
performance of 75% but also highlight the positive impact of integrating Knowledge
Construction and Collaboration Rubrics on learner outcomes.

The findings align with the principles of 21CLD rubrics, which emphasize
knowledge construction and collaboration as critical components of student-centered
learning. According to Stehle and Peters-Burton (2019), knowledge construction allows
students to independently produce, refine, and apply new knowledge in authentic and
meaningful contexts, fostering critical reasoning and problem-solving skills. This active
engagement with learning tasks likely contributed to the significant performance gains
observed.

Similarly, collaboration rubrics encourage learners to work effectively with their
peers, enhancing their ability to communicate, cooperate, and solve problems
collaboratively (Karaca-Atik et al., 2023). By providing structured opportunities for
teamwork, the intervention enabled learners to engage in meaningful discussions and
cooperative learning experiences, further strengthening their understanding of Science
concepts. This improvement underscores the potential of integrating 21st-century
learning principles to transform the learning experiences and outcomes of multigrade
learners, addressing their unique needs and fostering a more inclusive and effective
educational environment.

Table 3

Testing of Significant Difference in Test Scores before and after the Integration of
Knowledge Construction and Collaboration Rubrics

Pre-test Post-test Difference
Grade Level Per'\(f:r?tnage Descriptive Per'\élggtnage Descriptive (Posttest-
Score Interpretation Score Interpretation Pretest)
Grade 3 55.00 DNME 85.40 Very 30.40
Satisfactory
Grade 4 58.00 DNME 87.60 Very 29.60
Satisfactory
Grand 56.5 DNME 86.50 Very 30
Mean Satisfactory

Legend: 90%-100% -Outstanding (O) , 85%-89%- Very Satisfactory (VS), 80%-84%-
Satisfactory (S), 75%-79%-Fairly Satisfactory (FS), 74% Below -Did Not Meet
Expectations (DNME)
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Table 3 presents the comparison of test scores before and after the integration of
Knowledge Construction and Collaboration Rubrics among multigrade learners in
Science for Grades 3 and 4. The results indicate a substantial improvement in the
learners’ performance across both grade levels.

In Grade 3, the mean percentage score increased from 55.00% ("Did Not Meet
Expectations”) to 85.40% ("Very Satisfactory”), reflecting a significant improvement of
30.40 percentage points. Similarly, in Grade 4, the mean percentage score rose from
58.00% ("Did Not Meet Expectations") to 87.60% ("Satisfactory"), showing a comparable
increase of 29.60 percentage points. The grand mean for both grades increased from
56.5% ("Did Not Meet Expectations”) to 86.50% ("Very Satisfactory"), with an overall
difference of 30 percentage points. These findings highlight the effectiveness of
integrating Knowledge Construction and Collaboration Rubrics in enhancing learners’
academic performance.

The significant improvements can be attributed to the principles of knowledge
construction and collaboration, as outlined in the 21CLD framework. Knowledge
construction emphasizes the independent production and refinement of knowledge in
authentic contexts, enabling learners to engage deeply with the content (Stehle & Peters-
Burton, 2019). This approach likely enhanced their ability to understand and apply
scientific concepts more effectively.

Additionally, collaboration rubrics fostered meaningful peer interactions, promoting
critical thinking, cooperative problem-solving, and effective communication (Karaca-Atik
et al.,, 2023). These collaborative activities allowed learners to build on each other's
strengths, clarify misunderstandings, and work together to achieve shared learning goals.

The significant difference in pre-test and post-test scores underscores the
transformative potential of integrating 21st-century learning strategies in multigrade
classrooms, particularly in fostering deeper understanding and improved performance in
Science. These results support the adoption of innovative, student-centered pedagogical
approaches to address the challenges faced by multigrade learners.

Implications of Integrating Knowledge Construction and Collaboration Rubrics in
Teaching Science in Multigrade Setting

The integration of Knowledge Construction and Collaboration Rubrics in teaching
Science in a multigrade setting carries significant implications for educators, learners, and
instructional practices. By incorporating knowledge construction, learners engage in
activities that require them to independently produce, refine, and apply new knowledge in
real-world contexts. This approach shifts the focus from rote memorization to deeper
understanding, equipping students with critical reasoning and problem-solving skills
essential for Science and other disciplines. In multigrade classrooms, where resources
and time are often limited, this method enables students to take ownership of their
learning.

Furthermore, collaboration rubrics encourage students to work together, share
ideas, and co-construct knowledge, fostering a sense of community within multigrade
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classrooms. This is particularly beneficial in settings where students from different age
groups and academic levels learn together. Collaborative tasks help bridge gaps in
knowledge, enhance peer learning, and develop interpersonal and teamwork skills
essential for 21st-century learning. Additionally, the use of these rubrics enhances
student engagement by making learning more interactive, authentic, and meaningful.
Learners are more motivated to participate actively when they see the relevance of the
tasks and feel empowered to contribute, which is especially critical in multigrade settings
where diverse learning needs may challenge student participation.

The rubrics also provide a structured framework for evaluating students'
performance in both knowledge construction and collaboration. This transparency helps
teachers offer targeted feedback and enables students to understand expectations, track
their progress, and identify areas for improvement. For educators, these rubrics serve as
practical tools to design and implement student-centered learning activities, addressing
the diverse needs of learners, optimizing instructional time, and creating a cohesive
learning environment despite the complexities of teaching multiple grade levels.

Moreover, integrating these rubrics builds 21st-century skills by preparing learners
for future challenges. By equipping them with critical competencies such as problem-
solving, collaboration, and self-regulation, students are better prepared for success in
higher education, the workforce, and society at large. The rubrics also support inclusive
education by fostering an environment where all students, regardless of their grade level
or ability, can contribute to and benefit from group activities. This inclusivity enhances the
confidence and participation of learners who might otherwise struggle in traditional,
individual-focused settings.

In conclusion, the integration of Knowledge Construction and Collaboration
Rubrics in Science instruction within a multigrade setting not only enhances academic
performance but also nurtures essential life skills. These tools provide a robust framework
for addressing the unique challenges of multigrade teaching, fostering a collaborative and
student-centered learning environment that benefits both learners and educators. This
innovative approach highlights the importance of bridging educational gaps and preparing
students for the demands of the 21st century.

Conclusions

1. The urgent need for targeted interventions to enhance the performance of
multigrade learners in Science, as most students scored below the expected
target, underscoring the potential of integrating Knowledge Construction and
Collaboration Rubrics to address this significant performance gap.

2. The substantial improvement in the performance of multigrade learners in Science
after integrating Knowledge Construction and Collaboration Rubrics, with mean
scores surpassing the target of 75% and no learners falling under the "Did Not
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Meet Expectations" category, emphasizing the transformative impact of this 21st-
century learning approach.

3. The significant improvement in test scores among multigrade learners in Science
after integrating Knowledge Construction and Collaboration Rubrics, with mean
scores for both Grade 3 and Grade 4 increasing by approximately 30 percentage
points, highlighting the transformative impact of these 21st-century learning
strategies in fostering deeper understanding and academic success.

4. Integrating Knowledge Construction and Collaboration Rubrics in teaching
Science within a multigrade setting fosters deeper learning, enhances
collaboration, and equips students with essential 21st-century skills, creating an
inclusive, student-centered environment that addresses diverse learning needs
and prepares learners for future challenges.

Recommendations

1. Develop and Implement Professional Development Programs. Provide
targeted training and workshops for multigrade teachers on effectively integrating
Knowledge Construction and Collaboration Rubrics into Science instruction. This
will ensure educators are equipped with the necessary skills and strategies to
maximize the rubrics' impact on student learning and performance.

2. Incorporate 21st-Century Learning Frameworks into Multigrade Curriculum
Design. Revise multigrade Science curricula to include structured activities and
lesson plans aligned with Knowledge Construction and Collaboration Rubrics.
Emphasize real-world applications, critical thinking, and collaborative tasks to
foster deeper understanding and skill development among learners.

3. Allocate Resources and Support for Multigrade Classrooms. Provide
adequate instructional materials, technology tools, and collaborative learning
spaces to facilitate the effective implementation of these rubrics. Ensure
multigrade classrooms are equipped to support diverse student needs and
promote an inclusive, interactive learning environment.

4. Establish Continuous Monitoring and Assessment Systems. Design a system
to regularly evaluate the effectiveness of Knowledge Construction and
Collaboration Rubrics in improving multigrade learners' Science performance. Use
feedback from assessments to refine instructional approaches and address any
emerging challenges in implementation.

Compliance with Ethical Standards

In conducting this study, the researcher strictly adhered to ethical standards to
ensure the integrity and credibility of the research process. Prior to data collection,
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informed consent was obtained from all participants, ensuring they were fully aware of
the study’s objectives, procedures, and their rights, including the option to withdraw at
any point without repercussions. Participant anonymity and confidentiality were
meticulously maintained, and measures were implemented to minimize potential risks to
their well-being. The authors declare no conflicts of interest that could compromise the
study’s integrity and ensured proper acknowledgment of all sources to avoid plagiarism.
The findings were analyzed and reported objectively, free from bias, and are intended
solely for advancing scholarly understanding and practical applications. These efforts
demonstrate the researchers’ commitment to upholding ethical principles and fostering
responsible scientific inquiry.
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