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ABSTRACT

Despite the recognized importance of concept acquisition in elementary education, many learners continue to
struggle with abstract concepts due to the persistent use of rote memorization and the limited integration of visual
learning strategies. This gap highlights the need for more effective instructional tools to support meaningful and
active learning.

This study aimed to evaluate the effectiveness of graphic organizers in enhancing conceptual understanding
among elementary learners and to identify trends in their pedagogical application, particularly within the context
of local and international educational settings relevant to the Philippine basic education system.

Following the PRISMA 2020 guidelines, a systematic review of 23 studies published between 2020 and 2025
was conducted. Data were collected from various academic databases and analyzed using thematic synthesis and
“cool and warm” analysis to examine the impact of both print and digital graphic organizers. Results revealed
that graphic organizers significantly improve student performance across core subjects such as Science,
Mathematics, and Language. Specifically, 69.5% of the studies supported the effectiveness of print-based tools,
while 30.4% highlighted the growing impact of digital graphic organizers. These tools were found to reduce
cognitive load and enhance both individual understanding and collaborative learning.

The study concludes that graphic organizers are essential tools for promoting higher-order thinking skills in 21st-
century classrooms. However, gaps in teacher training and access to digital resources remain. It is recommended
that schools integrate graphic organizers into the MATATAG curriculum and utilize the proposed Teaching
Primer to guide educators in effectively implementing visual-spatial strategies.

Keywords: Concept Acquisition, Constructivism, Elementary Education, Graphic Organizers, Scaffolding,
Systematic Review

INTRODUCTION
Background Of the Study

Understanding concepts is an important part of learning in schools around the world. This goal aligns with
Sustainable Development Goal 4 (SDG 4), which aims to ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all learners (UNESCO, 2023; UNICEF, 2022). Achieving quality
education requires instructional strategies that help students understand ideas deeply rather than memorize
information. One instructional approach widely recognized for supporting conceptual learning is the use of
graphic organizers. Graphic organizers, such as concept maps, semantic maps, schematic diagrams, and other
visual structures, help learners organize information and identify relationships among concepts (Novak and
Canias, 2020; Mayer, 2021). By presenting ideas in visual formats, graphic organizers help students organize
information logically, making it easier to understand complex concepts and retain knowledge.

Page 4807

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
https://doi.org/10.47772/IJRISS.2026.100500325

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOL: 10.47772/1JRISS | Volume X Issue V May 2026

Recent studies have shown that graphic organizers contribute significantly to students’ learning outcomes across
different subject areas. Research indicates that these visual tools improve students’ ability to analyze
information, recognize patterns, and connect new knowledge with prior understanding (OECD, 2023, and World
Bank, 2022). Mayer (2021) explains that visual learning strategies help reduce cognitive overload by presenting
information in structured formats that are easier for learners to process. Similarly, Kansizoglu (2020) highlights
that graphic organizers are particularly beneficial for students with diverse learning needs, including learners
with special educational needs and those studying in a second language. In addition, Santika et al. (2021) found
that graphic organizers enhance students’ reading comprehension, vocabulary development, and ability to
summarize information effectively. These findings suggest that graphic organizers play an important role in
supporting meaningful learning and knowledge construction.

Despite these benefits, the use of graphic organizers in classroom instruction is not always consistent. Several
studies report that many teachers encounter challenges when integrating visual learning strategies into their
lessons. These challenges include limited access to instructional materials, insufficient professional training, and
rigid curriculum requirements that emphasize content coverage over conceptual understanding (UNESCO, 2023;
OECD, 2023; USAID, 2021). In many classrooms, traditional lecture-based teaching methods are still widely
practiced, which often limits opportunities for students to actively engage with learning materials through visual
and interactive approaches (World Bank, 2022; Mayer, 2021). As a result, the potential of graphic organizers to
improve conceptual understanding is not fully utilized in many educational settings.

In the Philippine context, teachers encounter similar difficulties in implementing graphic organizers effectively.
Many educators face constraints such as limited instructional time, inadequate teaching resources, and limited
institutional support for innovative teaching strategies (DepEd, 2023; Mayo, 2024). These challenges often
discourage teachers from consistently integrating visual instructional tools in their daily lessons. Nehru (2020)
observed that although teachers acknowledge the benefits of graphic organizers, the demands of completing the
curriculum within limited class periods frequently prevent their regular use. Local studies also present varied
findings regarding their effectiveness. Diaz and Villamor (2020) reported improved conceptual understanding
among Grade 6 students who used graphic organizers, while Mannag and Dagdag (2024) found that these tools
significantly improved vocabulary acquisition. However, other studies, such as Castillo (2024) and Cailing
(2020) noted that the effectiveness of graphic organizers depends largely on teachers’ training and the availability
of instructional support.

Although many studies have demonstrated the benefits of graphic organizers, several important gaps remain in
the existing literature. First, a considerable number of studies focus primarily on specific learning outcomes such
as reading comprehension or vocabulary acquisition rather than examining how graphic organizers support the
broader process of knowledge construction among learners (Santika et al., 2021; Razzaq et al., 2022). Second,
much of the existing research has been conducted among secondary or tertiary learners, with relatively fewer
studies focusing on elementary-level students, whose cognitive development requires more visual and structured
learning strategies (Kurniaman, 2020; Kansizoglu, 2020). Third, although graphic organizers are frequently used
as instructional tools, only a limited number of studies analyze their effectiveness through the lens of
Constructivist Learning Theory.

According to Bruner (1966), learning occurs when students actively construct new knowledge by connecting
new information with their existing understanding. Graphic organizers have the potential to support this process
by helping learners visualize relationships among concepts; however, research that explicitly examines their role
in facilitating constructivist learning remains limited. Furthermore, reports from UNESCO (2023) and OECD
(2023) indicate that the use of visual learning tools in elementary education has not been extensively explored
despite increasing calls for more learner-centered teaching approaches.

Because of these gaps, there is a need to examine more closely how graphic organizers contribute to knowledge
construction among elementary learners and how these tools are utilized in classroom instruction. Guided by
Constructivist Learning Theory, this study aimed to synthesize existing research to identify the graphic
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organizers that are effective in supporting knowledge construction, examine how these tools are utilized in
teaching and learning processes, and identify the limitations present in existing studies.

CONCEPTUAL FRAMEWORK

This study is anchored in Bruner’s Constructivist Learning Theory, which posits that learners actively construct
knowledge by connecting new information to prior understanding rather than passively receiving it (Bruner,
1960). In this context, graphic organizers are not merely tools for memorization but serve as structures that help
learners organize, relate, and internalize concepts more meaningfully (Bruner, 1966). Central to this theory is
the concept of scaffolding, where graphic organizers function as visual supports that guide learners through
complex tasks until independent understanding is achieved. Moreover, these tools align with Bruner’s “iconic”
mode of representation, where learning is facilitated through images and diagrams that bridge concrete

experiences and abstract thinking.

In this study, Bruner’s Constructivist Learning Theory serves as the primary theoretical lens, particularly in the
analysis and interpretation of findings. The effectiveness of graphic organizers is examined through the lens of
active knowledge construction, scaffolding, and cognitive representation, allowing the researcher to evaluate
how these tools support deeper conceptual understanding and higher-order thinking skills.

The empirical foundation of this framework is supported by various studies across disciplines. Santika et al.
(2021) found that graphic organizers enhance literacy skills by improving comprehension, creativity, and
vocabulary development, emphasizing their role in organizing complex information. Similarly, Estacio et al.
(2022) demonstrated that visual organizers improve student performance and self-efficacy in online learning
environments by providing structured cognitive support.

In science education, Alzahrani (2021) reported that students using graphic organizers significantly
outperformed those in traditional instruction, highlighting the importance of visual scaffolds in understanding
abstract concepts. In mathematics, Fabros and Ibafiez (2023) showed that schematic diagrams improved
students’ understanding of fractions, reinforcing the idea that symbolic learning is strengthened through visual
representation.

The inclusive and social dimensions of learning are also reflected in the work of Thomas and Smith (2020), who
identified graphic organizers as effective tools in diverse classrooms, supporting Universal Design for Learning
(UDL). Likewise, Setyawati and Nugroho (2023) found that semantic mapping enhances vocabulary acquisition,
demonstrating the effectiveness of visual categorization in language learning. From a cognitive perspective,
Lubin and Sewak (2020) explained that graphic organizers reduce cognitive load, enabling learners to process
information more efficiently. Garcia-Sanchez et al. (2020) further emphasized their role in promoting critical
thinking by helping students visualize relationships and evaluate ideas systematically.

Taken together, these studies reinforce the applicability of Bruner’s theory as a guiding framework. They support
the use of graphic organizers as tools that facilitate active, scaffolded, and visually mediated learning. In this
study, these principles inform not only the selection of literature but also the analysis of findings, ensuring that
conclusions are grounded in established constructivist principles.

Framework of the Study

The research process was anchored on the Input-Process-Output (IPO) model, which provides a structured flow
for the systematic literature review and the eventual development of the proposed pedagogical resource. This
framework illustrated how theoretical foundations and existing empirical data are synthesized through a rigorous
methodology to produce a functional output for elementary education.
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Figure 1. The Research Paradigm

This research paradigm outlines a systematic approach to developing a research-based teaching primer for the
use of graphic organizers in elementary classrooms. The "INPUT" phase involved a comprehensive inquiry into
effective graphic organizers and the examination of how these tools are utilized to facilitate knowledge
construction. This phase also considers the critical identification of limitations and gaps within existing research,
alongside the foundational components necessary to establish a pedagogical basis for the proposed instructional
tool. These inputs ensured that the study is grounded in the actual needs and challenges currently present in
elementary education.

These identified inputs were systematically integrated into the 'PROCESS' phase, which entails a rigorous
methodology centered on a Systematic Literature Review. This phase involves the systematic gathering of data
through the PRISMA 2020 framework, ensuring a high-quality selection of studies from 2020 to 2026. The
process includes thematic analysis and data coding to categorize the functional mechanisms of graphic
organizers, as well as 'Cool and Warm' analysis, Miles & Huberman (1994) to synthesize how these tools act as
cognitive and social scaffolds.

Finally, a synthesis of these findings leads to the "OUTPUT": the development of "Teaching with graphic
Organizers: A Constructivist-based graphic organizers guide for elementary Teachers.” This systematic flow
ensures that the final primer is not merely a collection of templates, but a sophisticated instructional blueprint
deeply rooted in Constructivist Learning Theory, empirical research findings, and practical classroom
applications.

REVIEW OF RELATED LITERATURE

This chapter synthesized relevant theoretical concepts and empirical studies that inform the present research. To
establish a comprehensive understanding of graphic organizers in education, the literature is organized from
macro-level theoretical foundations to micro-level classroom applications: (1) Graphic Organizers Effective in
the Construction of Knowledge, (2) How these graphic organizers are utilized in instruction, and (3) limitations
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identified in existing studies. Each theme presents selected empirical studies followed by a synthesis highlighting
similarities, differences, and research gaps that justify the present study.

Graphic Organizers Effective in the Construction of Knowledge

Several studies have investigated the effectiveness of graphic organizers in facilitating knowledge construction
among learners. These studies demonstrate that visual tools support comprehension, conceptual organization,
and knowledge retention.

Kurniaman and Zufriady (2020) examined the effectiveness of graphic organizer-based teaching materials in
improving reading comprehension among elementary students using a mixed-method approach. The findings
revealed that the use of graphic organizers significantly enhanced students’ comprehension, critical thinking,
and engagement, with high performance indicators in both learning objectives and reading ability. The study
concluded that structured visual materials enable learners to process and organize textual information more
effectively. This supports the idea that graphic organizers facilitate knowledge construction by guiding learners
in structuring information meaningfully.

Fitria et al. (2023) investigated the use of graphic organizer-based scientific literacy learning models in
elementary schools through a mixed-method approach. The findings showed that students demonstrated
increased engagement and improved understanding of science concepts when graphic organizers were integrated
into instruction. The study concluded that these tools make abstract scientific ideas more accessible by visually
organizing information, thereby supporting deeper conceptual learning. This finding reinforces the role of
graphic organizers in constructing knowledge within science education.

Razzaq, Qaisar, and Javed (2022) explored elementary teachers’ perceptions of using graphic organizers through
a quantitative study. The findings indicated that graphic organizers improved students’ analytical thinking,
communication skills, and academic performance. Teachers observed that learners were better able to organize
their ideas and express understanding when visual tools were used. The study highlights that graphic organizers
contribute to knowledge construction by enhancing students’ ability to structure and articulate their thinking
processes.

Lubin and Sewak (2020) conducted a qualitative review examining the role of graphic organizers in enhancing
learning across different subjects. The findings revealed that graphic organizers improve reading comprehension,
knowledge retention, and critical thinking skills among learners. The study emphasized that these tools help
students manage large amounts of information by breaking them into organized visual formats. This supports
the idea that graphic organizers serve as cognitive scaffolds that facilitate meaningful knowledge construction.

Alswailah (2023) investigated the use of graphic organizers to support English Language Learners (ELLs) in
elementary education using a qualitative approach. The findings showed that graphic organizers significantly
improved students’ reading comprehension and engagement, although variations existed depending on learner
differences. The study concluded that visual tools help ELLs connect prior knowledge with new information,
making learning more accessible. This finding highlights the role of graphic organizers in constructing
knowledge, particularly among diverse learners.

Fabros and Ibafiez (2023) examined the effectiveness of graphic organizers in improving conceptual
understanding of fraction operations using a quasi-experimental design. The findings revealed that students
exposed to graphic organizers demonstrated significantly better conceptual understanding compared to those
taught using traditional methods. The study concluded that visual representations help learners grasp abstract
mathematical concepts more effectively. This supports the idea that graphic organizers enhance knowledge
construction in mathematics by making complex ideas more concrete.

Fernandez-Fernandez and Fonseca-Mora (2022) explored the use of mind maps as graphic organizers to enhance
reading comprehension among language learners using a quantitative approach. The findings indicated that
students were better able to visualize, organize, and retain information when using mind mapping strategies. The
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study concluded that mind maps facilitate connections between ideas, leading to improved comprehension. This
reinforces the role of graphic organizers in supporting the construction of knowledge through visual
organization.

Estacio, Reyes, and Torrefranca (2022) investigated the impact of graphic organizers on students’ performance
and self-efficacy in an online learning environment using a quasi-experimental design. The findings showed that
students who used graphic organizers exhibited higher confidence and improved academic performance. The
study concluded that these tools help learners organize knowledge effectively even in digital settings. This
highlights that graphic organizers support knowledge construction by promoting both cognitive and affective
learning outcomes.

Kurniaman, Oktari, and Pahrurazi (2020) conducted a classroom action research study on the use of graphic
organizer-based teaching materials in reading. The findings showed a significant improvement in students’
reading comprehension scores across learning cycles. The study concluded that graphic organizers enhance
students’ ability to process and understand texts systematically. This supports the effectiveness of graphic
organizers in facilitating structured knowledge construction.

Patil, Chavan, and Khandagale (2020) explored techniques for identifying misconceptions in science education
using a qualitative approach. The findings highlighted that tools such as concept maps and structured
communication grids are effective in diagnosing and addressing students’ misconceptions. The study concluded
that graphic organizers help reveal learners’ thinking processes, allowing teachers to guide conceptual change.
This emphasizes the role of graphic organizers in refining and reconstructing knowledge.

Setyowati, Samsudi, and Raharjo (2020) examined the effectiveness of concept mapping in improving social
skills in elementary social learning using a quasi-experimental design. The findings revealed that students who
used concept mapping achieved higher performance and demonstrated better interaction in learning activities.
The study concluded that organizing ideas visually promotes both cognitive and social development. This
supports the idea that graphic organizers contribute to holistic knowledge construction.

Nair and Mohd Said (2020) investigated the use of KWL charts in improving reading comprehension among
young ESL learners using a quasi-experimental design. The findings showed that students became more actively
engaged and demonstrated improved comprehension when using the KWL strategy. The study concluded that
activating prior knowledge and organizing new information enhances understanding. This highlights the
effectiveness of graphic organizers in supporting knowledge construction through structured thinking.

Kalmamatova et al. (2020) examined the effectiveness of graphic organizers in teaching English through a
mixed-method approach. The findings indicated that graphic organizers improved students’ motivation, critical
thinking, and communication skills. The study concluded that these tools encourage active participation and
collaborative learning. This reinforces the idea that graphic organizers facilitate knowledge construction by
engaging learners in meaningful learning processes.

Styati and Irawati (2020) investigated the effect of graphic organizers on students’ writing quality using a
quantitative approach. The findings showed that students who used graphic organizers achieved significantly
higher scores in writing, particularly in content and vocabulary. The study concluded that organizing ideas
visually helps learners structure their thoughts more effectively. This supports the role of graphic organizers in
constructing knowledge in writing tasks.

Garcia-Sanchez and Fidalgo (2020) investigated the use of graphic organizers in supporting reading
comprehension and writing through a mixed-method approach. The findings revealed that students who used
tools such as story maps and Venn diagrams demonstrated improved comprehension and more structured writing
outputs. Additionally, learners showed increased confidence in organizing and expressing their ideas. The study
concluded that graphic organizers help bridge the gap between understanding texts and producing coherent
written responses. This supports the role of graphic organizers in facilitating knowledge construction by
strengthening the connection between comprehension and expression.
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Ali and Rajkumar (2021) examined the effectiveness of concept mapping and KWL strategies in improving
science learning outcomes using an experimental design. The findings showed significant gains in students’ test
scores and engagement, with learners better able to connect new scientific information with prior knowledge.
The study concluded that graphic organizers enhance conceptual understanding by making relationships between
ideas more explicit. This finding reinforces the role of graphic organizers in constructing knowledge, particularly
in helping learners integrate new information into existing cognitive structures.

Thomas and Smith (2019) examined the use of Venn diagrams as visual scaffolding tools in inclusive classrooms
through a comparative approach. The findings revealed that both students with and without learning difficulties
showed improved understanding when graphic organizers were used. Learners were able to compare and contrast
concepts more effectively, leading to clearer conceptual understanding. The study concluded that visual
scaffolding supports diverse learners in organizing and constructing knowledge. This reinforces the role of
graphic organizers in promoting inclusive and meaningful knowledge construction.

Lee and Hsu (2022) investigated the use of mind mapping in collaborative learning within elementary social
studies classrooms using qualitative classroom observations. The findings showed that students were more
engaged and were able to connect concepts more effectively when constructing mind maps collaboratively.
Learners demonstrated deeper understanding by organizing ideas and identifying relationships among concepts.
The study concluded that collaborative use of graphic organizers enhances knowledge construction through
active participation and shared meaning-making.

Kim and Lee (2020) explored the use of graphic organizers in problem-based learning (PBL) from a
constructivist perspective using case study methods. The findings revealed that students developed improved
problem-solving skills and were better able to structure their knowledge when graphic organizers were integrated
into PBL activities. Learners appreciated the support provided by visual tools in organizing complex
information. The study concluded that graphic organizers function as cognitive scaffolds that facilitate
knowledge construction in inquiry-based learning environments.

Banos and Martinez (2023) examined the effectiveness of visual mapping strategies such as mind maps and
flowcharts in online learning environments through an experimental design. The findings indicated that students
who used visual mapping tools achieved higher comprehension scores compared to those who did not. The study
concluded that graphic organizers help learners organize information and process content more effectively in
digital contexts. This highlights that graphic organizers support knowledge construction even in online and
technology-mediated learning settings.

Garcia (2024) investigated the effectiveness of integrating games and graphic organizers in improving
mathematics performance among Grade 4 learners using a quasi-experimental design. The findings showed a
significant improvement in students’ performance, with learning outcomes increasing from “good” to “very
good.” The study concluded that combining interactive strategies with graphic organizers enhances students’
understanding of mathematical concepts. This supports the idea that graphic organizers contribute to knowledge
construction by making abstract concepts more engaging and accessible.

Across the reviewed studies, a consistent pattern emerges that graphic organizers significantly enhance students’
ability to construct knowledge by improving comprehension, organization of ideas, and retention across various
subject areas. Studies in reading (Santika et al., 2021; Kurniaman et al., 2019; Nair and Mohd Said, 2020;
Fernandez-Fernandez and Fonseca-Mora, 2022) emphasize that graphic organizers help learners identify key
information, structure texts, and deepen understanding. Similarly, in science and mathematics (Alzahrani, 2021;
Fitria et al., 2023; Fabros and Ibafiez, 2023; Ali and Rajkumar, 2021; Garcia, 2024), findings show that these
tools make abstract concepts more concrete, enabling learners to build clearer mental models. In social studies
and interdisciplinary contexts (Glirgil, 2020; Lee and Hsu, 2022; Kim and Lee, 2020), graphic organizers support
the visualization of relationships and promote higher-order thinking through connections among concepts.

Moreover, studies focusing on diverse and inclusive learners (Alswailah, 2023; Thomas and Smith, 2020; Estacio
et al., 2022) highlight that graphic organizers serve as effective scaffolds that accommodate different learning
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needs, increasing engagement, confidence, and self-efficacy. Despite these consistent positive outcomes, most
studies rely heavily on quantitative measures such as test scores and performance gains, with limited attention
to the actual cognitive processes involved in how learners construct knowledge while using graphic organizers.
Additionally, while the effectiveness of these tools is well-established across upper elementary and secondary
levels, fewer studies focus on early grade learners (K—2), where foundational cognitive structures are still
developing. There is also a limited exploration of how different types of graphic organizers influence specific
aspects of knowledge construction. These gaps indicate the need for further research that examines the process
of learning, particularly how graphic organizers support the development of mental models among younger
learners, thereby justifying the present study.

Despite the extensive body of research confirming that graphic organizers improve students’ comprehension,
retention, and academic performance across various subject areas (Santika ef al., 2021; Kurniaman and Zufriady,
2020; Giirgil, 2020; Alzahrani, 2021; Fitria et al., 2023; Fabros and Ibafiez, 2023), most studies primarily
emphasize learning outcomes rather than the underlying cognitive processes involved in knowledge
construction. Existing literature largely relies on quantitative measures such as test scores and performance gains
(Ali and Rajkumar, 2021; Garcia, 2024; Estacio et al., 2022), leaving limited insight into how learners actively
build, organize, and transform their understanding while using graphic organizers. Furthermore, many studies
focus on upper elementary and secondary learners (Ferndndez-Ferndndez and Fonseca-Mora, 2022; Styati and
Irawati, 2020), creating a gap in understanding how these tools support the cognitive development of early-grade
students, particularly those in the pre-operational stage. Additionally, there is insufficient exploration of how
different types of graphic organizers influence the formation of mental models and conceptual connections (Kim
and Lee, 2020; Lee and Hsu, 2022; Thomas and Smith, 2020). These gaps highlight the need for research that
examines not only the effectiveness but also the process of knowledge construction facilitated by graphic
organizers, especially among younger learners.

Pedagogical Use of Graphic Organizers

Understanding how graphic organizers are utilized in instructional contexts is essential for maximizing their
pedagogical value. Several studies have explored the mechanisms through which these visual tools support
learning processes.

Nair and Mohd Said (2020) investigated the use of KWL charts in improving reading comprehension among
ESL learners. The study found that KWL charts helped students activate prior knowledge before reading and
encouraged reflective thinking after the lesson. Students became more engaged in reading tasks and
demonstrated improved comprehension. The researchers concluded that KWL charts serve as effective
instructional tools that guide learners through different phases of the lesson.

Razzaq, Qaisar, and Javed (2022) examined elementary school teachers’ perceptions of using graphic organizers
in classroom instruction through a quantitative approach. The findings revealed that teachers observed
improvements in students’ communication skills, analytical thinking, and test performance when graphic
organizers were used. The study highlights that teachers intentionally integrate these tools to support structured
learning and enhance instructional delivery.

Lubin and Sewak (2020) explored the use of graphic organizers across different subject areas through a
qualitative review. The findings indicated that teachers use graphic organizers to help students process large
amounts of information, particularly in reading, science, and social studies. These tools improved
comprehension, retention, and critical thinking. The study emphasizes their pedagogical function as scaffolding
tools that support diverse learners.

Alswailah (2023) investigated how teachers use graphic organizers to support English Language Learners
(ELLSs) in elementary classrooms through qualitative research. The findings showed that teachers regularly used
graphic organizers to scaffold reading comprehension and increase student engagement. However, the study also
noted that effectiveness varies depending on student needs and implementation strategies. This highlights the
importance of adaptive instructional use.
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Garcia-Sanchez and Fidalgo (2020) examined the use of graphic organizers in supporting reading and writing
through a mixed-method design. The findings revealed that teachers used story maps and Venn diagrams to guide
students in organizing ideas across literacy tasks. Students demonstrated improved comprehension and more
structured written outputs. The study highlights how graphic organizers function as instructional bridges between
reading and writing processes.

Ali and Rajkumar (2021) investigated the use of concept mapping and KWL strategies in science instruction
using an experimental design. The findings showed that teachers used these organizers to connect prior
knowledge with new scientific concepts. Students exhibited higher engagement and significantly improved test
scores. This study emphasizes the structured use of graphic organizers within lesson delivery.

Thomas and Smith (2020) examined the use of Venn diagrams in inclusive classrooms through a comparative
approach. The findings revealed that teachers used Venn diagrams to support students with diverse learning
needs in understanding similarities and differences. Both students with and without learning difficulties showed
improved comprehension. The study highlights the role of graphic organizers in inclusive pedagogical practices.

Lee and Hsu (2022) explored the use of collaborative mind mapping in elementary social studies classrooms
using qualitative observation. The findings showed that teachers used mind maps to facilitate group discussions
and organize shared ideas. Students became more engaged and were able to connect concepts more effectively.
This study highlights the use of graphic organizers in promoting collaborative learning.

Kim and Lee (2020) examined the integration of graphic organizers in problem-based learning through a case
study approach. The findings revealed that teachers used graphic organizers to structure inquiry-based tasks and
guide students in organizing information. Students demonstrated improved problem-solving skills and
conceptual clarity. The study reinforces the role of graphic organizers as scaffolding tools in inquiry instruction.

Banos and Martinez (2023) investigated the use of visual mapping strategies in online learning environments
using an experimental design. The findings showed that teachers used mind maps and flowcharts to structure
digital lessons and improve comprehension. Students who used these tools performed better in understanding
content. This highlights the adaptability of graphic organizers in technology-integrated instruction.

Wang (2020) examined the use of structured charts in enhancing reading strategies among elementary EFL
learners through a cross-sectional study. The findings revealed that teachers used graphic organizers such as
story maps to help students identify main ideas and structure texts. Students showed improved comprehension
and organization of information. The study emphasizes their role in guiding reading instruction.

Castro and de Guzman (2022) conducted action research on the use of KWL charts and thinking maps in Filipino
elementary classrooms. The findings showed that teachers used these tools to improve student motivation and
comprehension in reading. Both teachers and students responded positively to their use. The study highlights the
practical classroom application of graphic organizers in mother-tongue instruction.

Merchie, Catrysse, and Van Keer (2021) examined the use of mind maps as instructional primers in reading
through an experimental design. The findings revealed that presenting mind maps before or after reading helped
students process information more effectively. Different sequencing approaches enhanced different aspects of
comprehension and recall. This study highlights how timing and instructional sequencing influence the
effectiveness of graphic organizers.

Bickford, Clabough, and Taylor (2020) explored the use of graphic organizers in teaching historical texts through
a qualitative case study. The findings showed that teachers used tools such as timelines and cause-effect charts
to help students analyze relationships between historical events. Students demonstrated improved critical
thinking and writing clarity. The study highlights the use of graphic organizers in supporting inquiry-based
instruction.
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Beyhatin and Ozdemir (2023) investigated the use of story maps in improving listening and reading
comprehension among first-grade students using a quasi-experimental design. The findings showed that students
who used story maps demonstrated significantly improved comprehension and more positive attitudes toward
reading. The study emphasizes the role of graphic organizers in early-grade instructional practices.

The reviewed studies consistently demonstrate that graphic organizers are not merely instructional aids but
integral pedagogical tools that structure the teaching-learning process. Across different subject areas and learning
contexts, teachers utilize graphic organizers to guide students through key instructional stages such as activating
prior knowledge, organizing new information, facilitating collaboration, and reinforcing understanding (Nair
and Mohd Said, 2020; Ali & Rajkumar, 2021; Garcia-Sanchez and Fidalgo, 2020). These tools are commonly
implemented to scaffold complex concepts, support literacy development, and improve students’ ability to
organize ideas in both oral and written forms (Wang, 2019; Castro and de Guzman, 2022; Beyhatin and Ozdemir,
2023).

Moreover, several studies highlight the role of graphic organizers in promoting interactive and student-centered
learning environments. Teachers use tools such as mind maps, Venn diagrams, and concept maps to encourage
collaboration, discussion, and shared meaning-making among learners (Lee and Hsu, 2022; Thomas and Smith,
2019; Kim and Lee, 2020). In addition, the integration of graphic organizers in diverse instructional settings
including inclusive classrooms, digital environments, and problem-based learning demonstrates their flexibility
and adaptability in addressing varied learner needs (Lubin and Sewak, 2020; Banos and Martinez, 2023; Razzaq
etal., 2022).

However, while the studies provide strong evidence on how teachers implement graphic organizers in practice,
they tend to present these tools as discrete instructional strategies rather than components of a coherent and
systematic teaching framework. There is limited emphasis on how teachers’ sequence, scaffold, and integrate
graphic organizers across different stages of instruction, which suggests the need for a more structured
pedagogical model.

Despite substantial evidence demonstrating the effectiveness of graphic organizers in supporting instructional
delivery and enhancing student engagement (Nair and Mohd Said, 2020; Ali and Rajkumar, 2021; Razzaq et al.,
2022; Lubin and Sewak, 2020), existing literature largely focuses on describing how these tools are used in
isolated classroom activities rather than as part of a comprehensive instructional framework. Many studies
highlight specific applications such as KWL charts for activating prior knowledge or mind maps for
collaboration (Lee and Hsu, 2022; Castro and de Guzman, 2022) but provide limited guidance on how teachers
can systematically integrate these tools across the full teaching cycle.

Furthermore, there is insufficient attention to the explicit instructional strategies and verbal scaffolding that
teachers employ when using graphic organizers (Garcia-Sanchez and Fidalgo, 2020; Kim and Lee, 2020;
Bickford et al., 2020). While studies acknowledge improved learning outcomes, they do not clearly explain how
teachers facilitate the transition from guided to independent use of these tools. Additionally, the variability in
implementation across contexts such as digital learning environments, inclusive classrooms, and early-grade
instruction (Banos and Martinez, 2023; Beyhatin and Ozdemir, 2023) suggests a lack of standardized
pedagogical guidelines.

These gaps indicate the need for a structured instructional model that clearly defines how graphic organizers can
be effectively delivered, scaffolded, and integrated within a coherent teaching framework, thereby justifying the
development of a “Teaching Primer” to support teachers in maximizing their pedagogical use.

Limitations of Existing Studies

While numerous studies highlight the benefits of graphic organizers, several limitations have been identified in
the existing literature.
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Lubin and Sewak (2020) focused on the intricate relationship between graphic organizers and cognitive load
within instructional design. Their research suggests that while these tools are intended to offload cognitive
processing, their effectiveness is highly sensitive to visual complexity. If a graphic organizer contains excessive
decorative elements or a non-linear layout that is difficult to follow, it can inadvertently trigger cognitive
overload. This phenomenon occurs because the student must expend mental energy deciphering the tool itself
rather than the educational content. Consequently, the study advocates for a "minimalist" design approach that
aligns strictly with the learner's schema to ensure the tool remains a scaffold rather than a barrier.

Banos and Martinez (2023) investigated the transition of graphic organizers into digital and online learning
environments, identifying significant socio-technical barriers. Their findings highlight a persistent digital divide
where students with limited access to high-speed internet or modern hardware are unable to utilize interactive
visual tools effectively. Furthermore, the study noted that a lack of digital literacy among both students and
instructors often leads to technical frustration, overshadowing the pedagogical benefits. This suggests that the
implementation of digital organizers is not a "plug-and-play" solution but requires a prerequisite level of
technological infrastructure and skill. The researchers emphasize that without addressing these inequities, digital
tools may widen the achievement gap.

Despite the extensive body of research confirming the theoretical efficacy of graphic organizers, a critical
"Implementation-Contextualization Gap" persists in current pedagogical literature. While foundational studies
suggest these tools reduce mental load and align with learning objectives (Lubin and Sewak, 2020; Mo, 2024),
recent evidence indicates that their practical potential is frequently nullified by environmental barriers, such as
the digital divide and severe instructional time constraints (Banos and Martinez, 2023; Ferrer and Naanep, 2025).

Furthermore, a significant "crisis of evidence" characterizes the field, as many existing studies rely on small-
scale "pilot" interventions or fail to account for intervention fidelity, which limits their generalizability to diverse,
high-stakes classroom settings (Barwasser et al., 2025; Urton et al., 2025; Marginingsih et al., 2026). Crucially,
there remains a lack of research that successfully bridges Constructivist Learning Theory with highly structured,
curriculum-aligned visual tools (such as the MATATAG standards) in a way that directly addresses the
documented "teacher-preparedness gap" (Castillo, 2024; Ligasan and Doysabas, 2024).

Consequently, the literature has yet to produce a comprehensive, evidence-based "Teaching Primer," a practical
framework that translates these disparate theoretical findings into a simplified, step-by-step implementation
guide for elementary educators. This study seeks to fill this void by developing a tailored instructional output
that ensures graphic organizers are not merely "used," but are "optimized" to prevent cognitive overload while
maintaining alignment with modern educational standards.

Research Questions

This systematic review aimed to provide a comprehensive and rigorous synthesis of the existing literature on
using graphic organizers through the lens of Constructivist Learning Theory in the elementary grades.
Specifically, it sought to answer the following questions:

What are the Graphic organizers that are effective in the construction of knowledge?
How does each graphic organizer utilized?

What are the limitations of the existing studies?

What teaching Primer can be developed based on the findings?

b

Importance of the study

This research holds significant value as it bridges the gap between educational theory and classroom practice by
synthesizing how graphic organizers facilitate knowledge construction among elementary learners. The potential
impact of this study is expected to be beneficial to the following stakeholders:
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For elementary students. By providing systematic visual-spatial scaffolds, this research empowers students,
particularly neurodiverse learners and English Language Learners (ELLs), to move beyond rote memorization.
Through the lens of Constructivist Learning Theory, these tools enable students to independently organize,
connect, and synthesize complex information, effectively lowering the cognitive load required to master new
competencies. This fosters a sense of autonomy as students learn to "map" their own thinking processes, making
abstract concepts more tangible and accessible.

For classroom teachers. The findings of this study could provide a clear understanding of which specific tools,
such as Concept Maps, KWL charts, and Venn Diagrams, are most effective for distinct subjects like Science,
Math, and Literacy. Beyond tool selection, this research identifies common implementation challenges,
including time constraints and resource limitations. This insight allows teachers to better prepare and seek
targeted support for integrating these visual scaffolds into their daily constructivist lessons.

For school administrators and policymakers. This study may serve as a basis for prioritizing professional
development programs that focus on visual instructional strategies. It could offer evidence leading to the formal
integration of visual scaffolding into standardized lesson plans and may contribute to the improvement of school
digital infrastructure to bridge the "digital divide" in modern learning.

For Curriculum Designers. These findings underscore a pedagogical necessity for redesigning instructional
materials to include structured visual aids. Designers can utilize the proposed "Teaching Primer" as a strategic
blueprint for creating curriculum-aligned templates that support student-centered, constructivist learning. By
embedding these organizers into the formal curriculum, designers ensure that visual-spatial scaffolding becomes
a standard component of the learning experience across all subject areas.

For future researchers. This systematic review may provide a rigorous foundation and high-quality data for
future academic inquiry. It could point out critical research gaps, such as the need for more STEM-focused
studies and longitudinal data on the long-term impact of graphic organizers in the Philippine context.

METHODOLOGY

This chapter offers a concise overview of the study’s methodology, including the research design, study site,
data collection, data analysis, and data treatment. It summarizes how the study will be conducted and outlines
the essential elements of the research process.

Research Design

This study used a qualitative systematic review of literature as its research design. This approach was chosen to
explore how graphic organizers affect student learning, especially when viewed through the lens of
Constructivist Learning Theory.

A systematic review of literature is a method used to find, evaluate, and summarize all available research on a
specific topic. According to studies, this method helps to collect information in a clear and organized way,
reducing personal bias and improving the trustworthiness of the findings. This approach allows the researcher
to carefully examine many studies to find common ideas, strengths, and weaknesses (Roberts ez al. 2006).

As explained by Santika et al/ (2021), systematic reviews are useful for combining different viewpoints and
theories, especially in education. They help create a full picture of what past research has discovered. Studies
noted that this kind of review does not require mathematical data or statistical tools to summarize the findings,
which makes it suitable for studies focusing on meaning and interpretation, such as this one.

Following the guidelines of Gough (2020), the review followed clear steps: (1) define the research questions,
(2) gather related studies, (3) evaluate the quality of these studies, (4) summarize the findings, and (5) present
the conclusions. This organized process helps reduce bias and ensures the findings are reliable. Studies
emphasized that not many studies in the Philippines have used this method to examine graphic organizers in
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education. By using a systematic review, this research can gather scattered findings, establish a comprehensive
baseline of existing empirical evidence, and highlight what still needs to be studied, especially within the
Department of Education (DepEd) context.

Sources of Data

This systematic review draws on a primary corpus of literature involving elementary-level participants
(Kindergarten to Grade 6) and their respective educators within the K—12 curriculum framework. Following a
global inclusion strategy, the data sources encompass research conducted across diverse geographic locations,
provided the studies are published in the English language to maintain consistency in interpretation. The scope
is specifically focused on studies that examine graphic organizers through the lens of constructivist theory and
their impact on concept acquisition.

To ensure methodological rigor, this initial corpus is screened according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines. The search is restricted to a time frame of
2020 to the present to ensure relevance to current educational practices. Eligible publication types include peer-
reviewed journal articles, conference papers, and academic theses or dissertations, while excluding grey
literature, news reports, and studies involving secondary or adult learners. The selection process involves a multi-
stage screening where titles, abstracts, and full texts are scrutinized against the predetermined inclusion and
exclusion criteria detailed in the following table:

Parameters Inclusion Criteria Exclusion Criteria
Publication Type | Peer-reviewed journal articles, conference | Grey  literature, = non-peer-reviewed
papers, and academic theses/dissertations. articles, editorials, blogs, and news
reports.
Time Frame Studies published from 2020 to the present | Studies published before 2020.
ensured relevance to current educational
practices.
Language English-language studies to maintain | Non-English studies
consistency in interpretation and analysis.
Focus Studies that examine the use of graphic | Studies not centered on graphic organizers

organizers from the lens of constructivist | or not related to concept acquisition.
theory in elementary education within the
K—12 curriculum.

Participants Research involving elementary students | Studies involving secondary, tertiary, or
(K—6) or elementary teachers. adult learners

Methodological Studies providing clear empirical outcomes, | Studies with ambiguous findings, missing

Rigor specific data on learning gains, and | data on student outcomes, or vague
sufficient detail on instructional methods descriptions of how graphic organizers

were implemented.

The systematic review applied well-defined inclusion and exclusion criteria to ensure that only the most relevant
and credible studies are analyzed about the use of graphic organizers in concept acquisition among elementary
students, viewed through the lens of constructivist learning theory. The review included peer-reviewed journal
articles, conference papers, and dissertations or theses, while excluding grey literature, non-peer-reviewed
articles, opinion pieces, editorials, blogs, and news reports, which lack academic rigor. To maintain relevance,
only studies published from 2020 to the present were considered, while older studies were excluded to ensure
alignment with current educational practices. The focus was on different subjects/disciplines studied that
specifically examined the use of graphic organizers from the lens of constructivist theory within the K—12
curriculum, excluding those written in other languages or that did not address this focus. Participant inclusion
was limited to studies involving elementary students, as this matched the intended educational level of the
research; studies involving learners from secondary or higher education levels were excluded due to
developmental and contextual differences. This structured approach ensured the selection of high-quality,
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relevant literature that accurately reflected the state of knowledge on the topic.

Data Collection Procedure

The data collection process was carefully organized to guarantee completeness and accuracy. The process began
with an initial search using specific keywords to collect a broad set of studies relevant to the methods, analyzing
the effect of graphic organizers on the lens of constructivist learning theory in elementary education.

This systematic review adhered to a transparent and structured approach, guided by the PRISMA 2020
framework and the principles of Constructivist Learning Theory. visualization. This rigorous selection process
ensured that the final pool of studies provided a credible, focused foundation for analysis. The flowchart below
presents the procedural steps taken to screen and synthesize the literature.

Figure 1: Simplified Data Gathering Procedure

Publication Type .
. . Time Frame
Records identified from the . .
Studies published from
database: 2020 to the present ensured
Google Scholar=24,000 _ p
. relevance to current
Eric=5,000 educational practices
Science Direct=3400 n= 11 18)00 ’
n=32,400 ’
]
\ 2
Language Focus

English-language studies to
maintain consistency in
interpretation and analysis. ~

n= 10,400 n=1,380

Studies that examine the use
of graphic organizers.

\Z

Participants
Research involving elementary
students (K—6) or elementary
teachers.
n=100

v

Methodological Rigor
Lack of clear empirical
outcomes, and Insufficient
detail on instructional
methods
n=77

Studies included in the final
review
n=23

The systematic screening process was conducted in accordance with standardized methodological protocols to

ensure transparency and reproducibility. Figure I presents the PRISMA 2020 Flow Diagram, which visually

outlines the multi-stage progression of the literature search and selection process. This process began with a

broad identification phase targeting primary academic databases such as Google Scholar, ERIC, and
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ScienceDirect. The objective was to capture all formal academic discourse regarding visual instructional tools
within the specified time frame. The initial search yielded 32,400 records, which were strictly restricted to peer-
reviewed journal articles, conference papers, and academic theses or dissertations. This initial filter ensured that
the foundation of the review was built exclusively on verified, scholarly work rather than anecdotal evidence or
"grey literature," such as blogs and opinion pieces.

Because educational technology and pedagogical strategies evolve rapidly, the second phase focused on temporal
relevance. The objective was to ensure the review reflected the most current educational practices and post-
pandemic learning shifts. By applying a date filter from 2020 to the present, the pool was reduced to 11,800
studies.

The objective was to maintain strict interpretive consistency. To ensure that nuances in pedagogical terminology
were not lost or misapplied during the thematic coding process, the search was limited to English-language
studies. This narrowed the pool to 10,400 records, allowing for a standardized analysis of findings across various
global contexts while ensuring the researcher could accurately synthesize the qualitative data. This involved a
more intensive screening of abstracts to ensure theoretical alignment. The objective was to isolate studies that
examined graphic organizers specifically through the lens of Constructivist Theory within the K—12 curriculum.
This was a critical step in the "funnel," as it removed general education studies and focused strictly on research
where the learner actively constructs knowledge. This resulted in a refined list of 1,380 studies that directly
supported the study’s conceptual framework.

In the fifth stage, the objective was to ensure developmental appropriateness, focusing exclusively on elementary
learners (K—6) or teachers. By excluding studies involving secondary or tertiary participants, the pool was
reduced to 100 studies. The final phase involved a critical assessment for methodological rigor and data
completeness, as defined in the inclusion criteria. After excluding 77 studies that lacked clear empirical outcomes
or provided insufficient detail on specific instructional methods, the process culminated in 23 final screened
studies. These 23 studies constitute the core dataset, providing the empirical weight needed to answer the
research questions and serve as the credible basis for the final teaching primer. This systematic reduction from
32,400 to 23 demonstrates a high level of academic rigor and ensures that the conclusions are grounded in the
highest quality evidence available.

To ensure the systematic and objective synthesis of the selected literature, a standardized Data Extraction Form
was developed. The Data Extraction (See Appendix B) process served as the final stage of quality appraisal,
ensuring that the 23 selected studies provided the specific variables necessary to answer the research questions.
As shown in the preceding table, the literature was categorized into two primary instructional mediums, print-
based (n=16) and non-print or digital-based (n=7) graphic organizers. A significant finding from this extraction
is the dominance of Concept Mapping within the print-based category, appearing in six distinct studies (n=6).
This means that relational thinking remains a cornerstone of elementary pedagogy. Furthermore, the extraction
reveals that while the research spans the entire elementary spectrum (Grades 1-6), there is a notable
concentration of evidence in the Intermediate grades (Grades 4—-6), particularly in the subjects of Science and
Literacy.

This structured extraction also highlighted a modern shift toward Digital Literacy, as seen in the work of Ajaka
and Al Chami (2023) regarding Information Management. By mapping each study to a specific Constructivist
Function such as scaffolding, schema building, or social negotiation, this extraction ensures that the subsequent
thematic analysis is not merely a summary of texts, but a theoretically grounded synthesis. These 23 studies thus
constitute the core dataset, providing the empirical weight needed to serve as the credible basis for the final
teaching primer.

Mode of Analysis

The review systematically identified and examined themes, trends, and patterns within the studies, particularly

focusing on the effectiveness of graphic organizers in enhancing concept acquisition among elementary students.

Utilizing thematic analysis, key educational impacts are highlighted, including the cognitive benefits and
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instructional advantages provided by graphic organizers. Furthermore, a structural approach ensures that studies
are categorized based on methodology, participant demographics, and intervention strategies. Cool and warm
analysis of Miles and Huberman (1994) is employed to differentiate direct experimental findings from
observational insights, allowing for a comprehensive evaluation of both quantitative and qualitative data.

Ethical Considerations

The review adhered to rigorous ethical standards to ensure the integrity of research findings and responsible
reporting. Transparency is prioritized, with a clearly defined process for selecting and evaluating studies.
Although this review did not involve direct interaction with human subjects, it emphasized ethical compliance
in the original research studies. The review process ensured that participants in the included literature had been
treated with respect and that informed consent had been properly acquired by the original researchers. Efforts to
minimize bias include a neutral and systematic assessment of all literature, ensuring an inclusive and
representative analysis of the field. Any potential conflicts of interest in the reviewed studies are acknowledged
and critically assessed, reinforcing the credibility and validity of the findings. This approach ensured that the
study contributed valuable insights into effective teaching strategies involving graphic organizers in elementary
education.

FINDINGS AND DISCUSSION

This chapter presents the findings of the systematic review on the impact of graphic organizers in constructivist
learning. The findings from the studies reviewed indicated that graphic organizers serve as vital cognitive tools
that align with constructivist principles by providing visual structures that support scaffolding, activate prior
knowledge, and promote active meaning-making.

Graphic Organizers that are effective in the construction of knowledge

Based on the synthesis of the reviewed literature, several graphic organizers have been identified as highly
effective scaffolds for knowledge construction. These tools are categorized into two primary sub-themes: Print-
Based Graphic Organizers and Non-Print (Digital) Graphic Organizers. This distinction highlights the evolution
of visual scaffolding from traditional tactile methods to modern, interactive platforms.

Print Graphic Organizers

This systematic review aimed to identify the most prevalent and effective tools for information management in
education. Print Graphic Organizers encapsulate the diverse ways in which visual-spatial scaffolding tools
facilitate the systematic management, conceptualization, and visualization of academic content across multiple
disciplines. The reviewed studies consistently highlight that when information is presented through structured
visual formats, it serves as a critical mediational instrument that bridges the gap between basic decoding and the
deep construction of knowledge. These tools empower learners to transform abstract or fragmented data into
meaningful mental models, thereby improving comprehension, memory retention, and readiness for self-directed
learning. The identified codes within this sub-theme, including (1) Supporting Information Organization, (2)
Enhancing Conceptual Understanding, and (3) Improving Mathematical Visualization, collectively demonstrate
how print organizers function as cognitive scaffolds that optimize learning outcomes for students of varying
proficiency levels, including English Language Learners and students with neurodiverse needs. Below are the
codes and their respective discussions.

Supporting Information Organization. Print graphic organizers help students systematically manage and
structure information, improving comprehension. By visually separating key ideas from supporting details,
students develop better analytical reading skills and distinguish relevant from irrelevant information, resulting
in more efficient processing. Additionally, these tools support the planning and sequencing of thoughts in writing
tasks, resulting in clearer, more coherent outputs. The following synthesized findings substantiate this
dimension:
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Print graphic organizers help students systematically manage and structure information, improving
comprehension. Banos and Martinez (2023)

Graphic organizers also improve students’ ability to distinguish relevant from irrelevant information in texts.
By visually separating key ideas from supporting details, students develop better analytical reading skills. This
findings in more efficient processing of information. Santika et al., (2021)

Additionally, they support better organization of ideas in writing tasks. Students are able to plan and sequence
their thoughts more logically before writing. This leads to clearer and more coherent written outputs. Styati and
Irawati (2020)

The findings established that the physical structure of print organizers served as a critical external cognitive
support. Banos and Martinez (2023) demonstrated that the systematic management of content was a primary
benefit, while Santika et al. (2021) focused on how the visual isolation of data allowed for refined analytical
reading. Styati and Irawati (2020) further proved that logical mapping before composition was essential for
coherent written output, providing students with a stable scaffold to organize disparate ideas into a unified
narrative.

Kurniaman and Zufriady (2020), who validated that graphic organizer-based reading materials enhanced
comprehension and critical thinking. Lubin and Sewak (2020) further corroborated that these tools assisted
learners in overcoming difficulties when processing large volumes of data. Additionally, Kurniaman et a/. (2020)
demonstrated that the implementation of structured visual tools significantly increased comprehension scores
from a baseline of 42.50 to 76.88.

The systematic organization of information through graphic organizers implied that these tools functioned as an
essential cognitive scaffold that shifted the burden of management from working memory to an external visual
display. This implication was corroborated by Lubin and Sewak (2020), who noted that organizers helped
students overcome difficulties in processing large amounts of information by providing a visually prescribed
top-level structure. Qi and Jiang (2021) further corroborated this by finding that when students used visual tools,
they did not have to work as hard to remember details, allowing them to engage more reflectively with the text.
Additionally, Armbruster and Anderson (2020) established that organizers informed the reader about the logical
connections between higher-order and lower-order concepts. Finally, Bishop (2021) corroborated that these tools
mitigated the difficulties less skilled writers faced by improving the planning and organization of their
compositions.

Print graphic organizers were transformative instruments that bridged the gap between recognizing words and
understanding complex informational structures. This conclusion was corroborated by Tabon and Tomas (2025),
who found that visual learning tools effectively bridged the gap for students who could read fluently but failed
to grasp meaning. Sudarman et al. (2024) also corroborated this by concluding that graphic organizers as
constructivist tools significantly improved writing quality across various genres by scaffolding idea
organization. Agaloos (2025) further supported this conclusion by observing that these tools transformed reading
from a mechanical task into a meaningful activity. Santika et al. (2021) also concluded that organizers positively
impacted comprehension by increasing students' knowledge of text structure.

Educational institutions prioritize the systematic integration of print graphic organizers across all subject areas
to support independent reading and writing competence. This recommendation was corroborated by Bunnao
(2025), who advised school administrators to promote a literacy-focused culture by including graphic organizer
use in School Improvement Plans. Kurniaman et al. (2020) further corroborated this by recommending that
curriculum designers incorporate visual learning strategies into elementary education programs to ensure
consistent comprehension gains. Baxendell (2023) also corroborated this by suggesting that teachers use charts
consistently across lessons to ensure that relationships among concepts were clear. Finally, Moore and Readence
(2020) recommended that future training focus on varying the type and length of instruction to maximize the
organizational benefits of these tools.
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Enhancing Conceptual Understanding. Graphic organizers played a vital role in making abstract or complex
concepts tangible for students, particularly in science and social studies. By making relationships visible, these
tools fostered deeper engagement and long-term memory retention. This dimension is firmly established by the
following synthesized findings:

Graphic organizers in social studies make abstract concepts more concrete and improve memory retention.
(Fitnat Giirgil, 2020).

They also improve memory retention through visual structuring of content. When information is presented
visually, it becomes easier to recall and connect with prior knowledge. This strengthens long-term learning.
Furthermore, graphic organizers enhance deeper understanding across disciplines. They encourage students
to actively process information rather than passively receive it. This leads to meaningful learning experiences.
(Giirgil, 2020).

The findings emphasized that visualization transformed elusive themes into tangible mental models. Giirgil
(2020) established that graphic organizers acted as a cognitive bridge, allowing students to "see" relationships
that would otherwise remain abstract. This visual structuring enabled students to connect new data with their
existing knowledge base, which the researcher identified as the primary mechanism for strengthening long-term
memory and fostering active engagement across the social studies curriculum.

Supporting this perspective, Fitria et al. (2023) demonstrated that graphic organizer-based models significantly
improved the comprehension of science concepts and effectively addressed gaps in scientific literacy. Alzahrani
(2021) further corroborated that students using organizers outperformed control groups in understanding science
concepts. Additionally, Patil ef al. (2020) corroborated that visual mapping was essential for identifying hidden
misconceptions that hindered scientific growth.

It implied that visual-spatial representations provided a dual-coding advantage where information was registered
through both verbal and non-verbal channels. McKnight (2021), who established that graphic organizers
provided a strong visual picture that supported the ability to learn facts and new terms quickly. Patil e al. (2020)
further corroborated this by highlighting that visual tools allowed teachers to diagnose and address hidden
misconceptions that otherwise hindered scientific understanding. Additionally, Gunawan et al. (2020) supported
this implication by showing that advance organizers identified general ideas that formed the subject structure,
facilitating knowledge transfer. Yang and Lin (2024) also corroborated that graphic organizers served as a bridge
between existing and new knowledge, facilitating deeper processing.

Visual tools bridge the gap between theory and understanding by providing a concrete framework for abstract
data, which ultimately reveals the complex, structural connections within a topic. Ponce et al. (2025), who found
through a meta-analysis that both learner-generated and instructor-provided organizers served as effective
generative learning activities for improving memory and comprehension. Samosa et al. (2021) also corroborated
this by concluding that specific organizers significantly improved critical thinking and viewpoint expression in
writing tasks. Estacio ef al. (2022) further corroborated this conclusion by finding that graphic organizers
improved self-efficacy and student confidence in applying complex concepts. Finally, Giirgil (2020) concluded
that using different types of organizers developed positive achievement emotions such as enjoyment, hope, and
pride.

Accordingly, it is recommended that educators move beyond the sporadic use of graphic organizers and instead
embed them routinely into the core curricula of science and social studies to purposefully stimulate student
inquiry and critical analysis. Etcoy (2025), who suggested providing "skeleton maps" for struggling learners to
reduce cognitive load while requiring active construction of relationships. Fitria et al. (2023) further
corroborated this by recommending the systematic application of organizers in science literacy instruction to
improve student engagement and discovery-based learning. Alzahrani (2021) also corroborated this
recommendation by advising that routine incorporation and teacher training were necessary for effective use.
Finally, Marcelo and Baptista (2023) recommended integrating concept maps as an alternative instructional
resource (AIR) to enhance critical thinking across various subjects.
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Improving Mathematical Visualization. Mathematical visualization via graphic organizers allowed students to
bridge the gap between abstract numerical symbols and their conceptual meanings. This was especially effective
for complex topics such as fractions and integration. This dimension is firmly supported by the following
synthesized evidence:

Visual organizers designed for mathematical tasks enhance students’ understanding of fractions through
structured representation. (Fabros and Ibariez, 2023).

In science education, graphic organizers enhance both comprehension and engagement. They simplify complex
scientific concepts and make them more accessible to learners. As a result, students participate more actively in
lessons. (Fitria et al., 2023).

Students also perform better in science when concepts are visually structured. Graphic organizers provide a
scaffold that supports conceptual clarity and application. This contributes to improved academic performance.
(Alzahrani, 2021).

This means that visualization was a prerequisite for success in abstract technical subjects. Fabros and Ibafiez
(2023) established that structured representations unlocked the abstract nature of fractions, while Fitria et al.
(2023) and Alzahrani (2021) demonstrated that visual scaffolds made complex science procedures accessible.
These researchers identified that when students were capable of visualizing the hierarchy of steps, they exhibited
more active participation and achieved higher performance levels.

These outcomes are further validated by Fabros and Ibafiez (2023), whose empirical data confirm a significant
positive correlation between teacher-led visual scaffolding and the depth of student understanding. Gunawan et
al. (2020) further corroborated that inquiry models integrated with visual organizers resulted in high N-gain
scores in problem-solving. Additionally, Yupakde and Keeratichamroen (2020) corroborated that organizers
effectively enhanced analytical thinking in historical methods.

Improving mathematical visualization implied that a visual framework served as a vital bridge between abstract
symbols and conceptual meaning. This implication was corroborated by Fabros and Ibafiez (2023), who
established that visual models allowed mathematical concepts to be registered twice verbally and non-verbally,
which reduced the inherent abstractness of the subject. Dunston (2020) further corroborated this by establishing
that students who utilized graphic organizers developed the capacity to use them independently as study aids.
McKnight (2020) also corroborated this implication by accepting that these tools were important and effective
for organizing ideas and facilitating comprehension. Finally, Dye (2020) corroborated that learners at all age
levels benefited from graphic organizers and visual symbols in subject-related tasks.

Print graphic organizers were essential for managing the high information load associated with complex
mathematical operations and abstract reasoning. This is corroborated by a study in Akwa Ibom State (2024),
where students taught senior secondary mathematics using graphic organizers achieved significantly higher
achievement scores than those exposed to traditional lecture strategies. Garcia (2024) also corroborated this by
concluding that these tools significantly improved math performance and supported learning recovery. Sezer and
Polat (2022) further corroborated this conclusion by confirming the effectiveness of mind mapping in preschool
geometry learning. Finally, Fabros and Ibafiez (2023) concluded that learners exposed to graphic organizers
showed significant improvement in their conceptual understanding compared to traditional methods.

Consequently, the study advocates for the strategic adoption of graphic organizers by mathematics educators,
particularly when navigating high-abstraction topics such as fractions, geometry, and calculus, to provide
learners with a clear visual-spatial scaffold This recommendation was corroborated by Fabros and Ibafiez (2023),
who advised that training programs be developed specifically to help educators effectively implement these
visual strategies. Garcia (2024) further corroborated this by recommending the use of proposed improvement
plans to help teachers deliver math content with more excitement and engagement. Sezer and Polat (2022) also
corroborated this by recommending that mind mapping activities be used more widely in preschool education to
support geometric knowledge. Finally, Aranges et al. (2025) recommended the regular incorporation of graphic
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organizers to improve students' ability to identify key elements and summarize mathematical and narrative
information.

Non-Print Graphic Organizers

Non-print Graphic Organizers represented the evolution of visual scaffolding into digital, mental, and
collaborative spaces. This theme encapsulated the use of mind maps, digital concept maps, and interactive charts
that facilitated relational thinking and social interaction in modern classrooms. The reviewed studies consistently
demonstrated that these non-print formats allowed learners to navigate fragmented information more effectively,
particularly in second-language and digital environments. These tools empowered students to move beyond
isolated facts to perceive the underlying structures of knowledge through nodes, branches, and shared visual
references. The identified codes within this sub-theme, including (1) Facilitating Relational Thinking, (2)
Promoting Interactive Learning, and (3) Supporting Active Engagement, collectively illustrated how non-print
organizers functioned as dynamic cognitive anchors that fostered critical thinking, collaboration, and student
autonomy. Below are the codes and their respective discussions.

Facilitating Relational Thinking. Discussion of Findings: Non-print organizers, like mind maps, provided a
structured framework for connecting disparate ideas and organizing information that appeared fragmented to the
learner. The following findings provide empirical validation for this thematic dimension:

Mind maps supported learners, especially L2 students, in connecting ideas and organizing fragmented
information. (Ferndndez-Ferndndez and Fonseca-Mora, 2022).

They also improved students’ ability to visualize relationships among concepts. By linking ideas through
branches and nodes, learners developed stronger cognitive connections. This enhanced critical thinking and
comprehension. (Lee and Hsu, 2022).

In problem-based learning, graphic organizers supported knowledge structuring. They guided students in
organizing their thoughts and identifying solutions systematically. This improved both reasoning and problem-
solving skills. (Kim and Lee, 2020).

Findings established the associative utility of non-print tools. Fernandez-Fernandez and Fonseca-Mora (2022)
highlighted how mind mapping reduced the cognitive load of fragmented digital data, while Lee and Hsu (2022)
emphasized the creation of robust cognitive connections through branches. Kim and Lee (2020) demonstrated
that structured thinking was vital in PBL contexts, where organizers allowed students to transform disparate
facts into a logical solution pathway.

In alignment with these findings, Choi (2021) demonstrated that visual-spatial representations serve as a critical
cognitive scaffold for neurodiverse students, specifically by reinforcing executive functions such as organization
and task initiation. Zsiray (2023) further corroborated that mind mapping helped young children recognize
cause-and-effect relationships. Additionally, Agaloos (2025) corroborated that these tools transformed reading
from a mechanical task into a gateway to meaning.

The facilitation of relational thinking implied that visual-spatial maps utilized the brain's natural patterning style
to overcome information load. This implication was corroborated by Choi (2021), who established that
neurodiverse students benefited from visual-spatial representations of abstract concepts to support executive
functions. Zsiray (2023) further corroborated this by finding that young children improved their recognition of
cause-and-effect relationships when organizers were used to highlight key points. Additionally, James and
Nandap (2022) supported this implication by explicitly listing concept maps as critical pedagogical skills for
21st-century special needs instruction. Finally, Prasansaph (2024) corroborated that these tools allowed student
teachers to organize and present ideas more coherently, bridging gaps in linguistic proficiency.

Mind maps and digital organizers were essential for converting complex compositions into discrete, persistent
visual data elements. This conclusion was corroborated by Razzaq et al. (2022), who concluded that graphic
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organizers improved analytical thinking and communication skills among students, making them highly
effective educational tools. Wang (2020) also corroborated this by concluding that students using structured
charts showed significant improvements in recognizing reading structures. Furthermore, Esguerra (2025)
concluded that digital story maps helped fifth graders sequence narrative events more effectively than traditional
methods. Finally, Beyhatin and Ozdemir (2023) concluded that the story map method positively affected reading
attitudes by helping students express what they thought more clearly.

Teachers apply collaborative mind mapping and include digital options where possible to enhance relational
thinking. This recommendation was corroborated by Gunduz and Hursen (2020), who advised that future
constructivist practices should continue to incorporate these aids as effective scaffolding tools. Afacan (2020)
further corroborated this by suggesting that graphic organizers be paired with structured prompts to support
students with intellectual disabilities. Finally, Nassar (2020) recommended that teachers prioritize organizers to
help struggling readers monitor their own cognitive processes. Scott (2020) also corroborated this by
recommending that educators balance content recall with deeper structural understanding through student-
constructed organizers.

Promoting Interactive Learning. Graphic organizers in non-print formats served as social mediation tools that
fostered communication and shared understanding among peers. The following synthesized findings
substantiated this dimension:

Concept mapping enhanced social interaction and collaborative learning in classroom settings. (Setyowati et

al., 2020).

Moreover, graphic organizers supported collaborative learning and communication skills. They provided a
shared visual reference that facilitated discussion and idea exchange. This strengthened both academic and
social competencies. (Kalmamatova et al., 2020).

This established that non-print organizers served as a mediator for classroom social environments. Setyowati et
al. (2020) demonstrated that concept mapping directly improved students' social skills, while Kalmamatova et
al. (2020) focused on how shared visual formats improved communicative exchange quality. Both studies proved
that co-constructing organizers allowed students to move from individual effort to collective knowledge
building. This perspective is reinforced by Petallar and Mosa (2025), who noted that both teachers and students
acknowledged the collaborative benefits of these tools. Razzaq et al. (2022) further corroborated that organizers
improved communication and test scores. Additionally, Styati and Irawati (2020) corroborated that organizers
helped create positive social learning communities.

The promotion of interactive learning implied that the social negotiation of meaning via a visual map
significantly boosted learner motivation and social skill development. This implication was corroborated by
Alswailah (2023), who highlighted that graphic organizers were beneficial for improving English Language
Learners' reading comprehension through equitable student interaction. Singh and Marappan (2020) further
corroborated this by finding that higher-order thinking activities, such as collaborative brainstorming with
organizers, inspired students to read more accurately. Additionally, Herro et al. (2025) supported this implication
by emphasizing that data science curricula intentionally designed around student collaboration strengthened peer
learning. Finally, Kelly (2020) corroborated that visual tasks allowed learners who struggled with traditional
writing to demonstrate mastery through collaborative visuals.

Integrating graphic organizers into group social structures was more effective for comprehension than using
them independently. This conclusion was corroborated by Urton et al. (2025), who concluded that graphic
organizer interventions across language skill acquisition were consistently effective for students with disabilities.
Ligasan and Doysabas (2024) also corroborated this by concluding that these tools significantly improved
students' ability to synthesize information in journalism education. Furthermore, Barwasser et al. (2025)
concluded that combined interventions involving storytelling and organizers were well-accepted by struggling
second-language learners. Finally, Bacungan (2023) concluded that students with intellectual disabilities
demonstrated better recall and organization when graphic organizers were integrated into group-based lessons.
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Therefore, educational policymakers encourage training programs for teachers specifically focused on
interactive concept mapping strategies. This recommendation was corroborated by Ferrer and Naanep (2025),
who advised providing strategic support mechanisms to sustain the implementation of visual aids. Campoverde
and Lopez (2022) further corroborated this by recommending that teachers receive proper training in using
concept maps via digital tools like CMap. Finally, Antonio and Agaloos (2025) recommended the further
application of collaborative story mapping to cultivate independent reading comprehension. Petallar and Mosa
(2025) also corroborated this by recommending that parents be involved in supporting the use of these digital
resources to strengthen learner support systems.

Promoting Interactive Learning. Graphic organizers in non-print formats served as social mediation tools that
fostered communication and shared understanding among peers. The following synthesized findings
substantiated this dimension:

Concept mapping enhanced social interaction and collaborative learning in classroom settings. (Setyowati et
al., 2020).

Moreover, graphic organizers supported collaborative learning and communication skills. They provided a
shared visual reference that facilitated discussion and idea exchange. This strengthened both academic and
social competencies. (Kalmamatova et al., 2020).

This established that non-print organizers served as a mediator for classroom social environments. Setyowati et
al. (2020) demonstrated that concept mapping directly improved students' social skills, while Kalmamatova et
al. (2020) focused on how shared visual formats improved communicative exchange quality. Both studies proved
that co-constructing organizers allowed students to move from individual effort to collective knowledge
building. This perspective is reinforced by Petallar and Mosa (2025), who noted that both teachers and students
acknowledged the collaborative benefits of these tools. Razzaq et al. (2022) further corroborated that organizers
improved communication and test scores. Additionally, Styati and Irawati (2020) corroborated that organizers
helped create positive social learning communities.

The promotion of interactive learning implied that the social negotiation of meaning via a visual map
significantly boosted learner motivation and social skill development. This implication was corroborated by
Alswailah (2023), who highlighted that graphic organizers were beneficial for improving English Language
Learners' reading comprehension through equitable student interaction. Singh and Marappan (2020) further
corroborated this by finding that higher-order thinking activities, such as collaborative brainstorming with
organizers, inspired students to read more accurately. Additionally, Herro et al. (2025) supported this implication
by emphasizing that data science curricula intentionally designed around student collaboration strengthened peer
learning. Finally, Kelly (2020) corroborated that visual tasks allowed learners who struggled with traditional
writing to demonstrate mastery through collaborative visuals.

Integrating graphic organizers into group social structures was more effective for comprehension than using
them independently. This conclusion was corroborated by Urton et al. (2025), who concluded that graphic
organizer interventions across language skill acquisition were consistently effective for students with disabilities.
Ligasan and Doysabas (2024) also corroborated this by concluding that these tools significantly improved
students' ability to synthesize information in journalism education. Furthermore, Barwasser et al. (2025)
concluded that combined interventions involving storytelling and organizers were well-accepted by struggling
second-language learners. Finally, Bacungan (2023) concluded that students with intellectual disabilities
demonstrated better recall and organization when graphic organizers were integrated into group-based lessons.
Therefore, educational policymakers encourage training programs for teachers specifically focused on
interactive concept mapping strategies. This recommendation was corroborated by Ferrer and Naanep (2025),
who advised providing strategic support mechanisms to sustain the implementation of visual aids. Campoverde
and Lopez (2022) further corroborated this by recommending that teachers receive proper training in using
concept maps via digital tools like CMap. Finally, Antonio and Agaloos (2025) recommended the further
application of collaborative story mapping to cultivate independent reading comprehension. Petallar and Mosa
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(2025) also corroborated this by recommending that parents be involved in supporting the use of these digital
resources to strengthen learner support systems.

Supporting Active Engagement. Non-print tools shifted the pedagogical focus from teacher-led delivery to active
student participation and self-monitoring. The thematic integrity of this dimension is underpinned by these
synthesized findings:

KWL charts encouraged active participation and improved reading comprehension in ESL contexts. (Nair &
Mohd Said, 2020).

They also improved reading comprehension and learning motivation. Students became more invested in the
learning process when they actively tracked their understanding. This led to better academic performance.
(Castro and de Guzman, 2022).

More broadly, graphic organizers promoted active, student-centered learning environments. They shifted the
focus from teacher-led instruction to learner engagement. This supported deeper and more meaningful
knowledge construction. (Choi, 2021).

This established that active engagement was the catalyst for meaningful learning. Nair and Mohd Said (2020)
and Castro and de Guzman (2022) established that tracking understanding via KWL charts increased student
investment and motivation. Choi (2021) demonstrated that this pedagogical shift allowed students to move from
being passive listeners to being the primary architects of their own academic growth.

These outcomes are further validated by Taheri Asl and Setayeshi (2023), who found that visual scaffolds ensured
students remained intellectually engaged. Estacio et al. (2022) further corroborated that organizers significantly
improved performance and self-efficacy online. Additionally, Marginingsih et al. (2025) corroborated that
students found reading more interactive when scaffolds were used.

Supporting active engagement implied that giving students ownership of the learning process through visual
tracking increased their self-efficacy and confidence. This implication was corroborated by Taheri Asl and
Setayeshi (2023), who established that reciprocal instruction with organizers ensured students were intellectually
engaged rather than passive listeners. Gibbs (2020) further corroborated this by finding that vocabulary tracking
with organizers helped learners internalize meanings at home. Additionally, Wanpen (2020) supported this
implication by establishing that constructivist strategies combined with organizers led to high student
satisfaction with learning activities. Finally, Setyawati and Nugroho (2023) corroborated that semantic maps
were essential for young learners to retain new vocabulary through active engagement.

The use of graphic organizers transformed traditional, teacher-centered classrooms into dynamic, learner-
centered experiences. This conclusion was corroborated by Guo et al. (2024), who concluded that mind maps
remarkably enhanced self-efficacy across dimensions like creativity and problem-solving. Marginingsih et al.
(2025) also corroborated this by concluding that structured pre-reading with organizers significantly reduced
reading anxiety. Furthermore, Vargas Viasquez and Zufiga Coudin (2020) concluded that repeated
implementation helped students read more strategically and distinguish main ideas. Finally, De Paz (2023)
concluded that these tools significantly lessened frustration levels, helping struggling learners become
independent readers.

Therefore, curriculum designers should incorporate active-engagement strategies like KWL charts into standard
elementary education programs. This recommendation was corroborated by Caldwell (2020), who advised
educators to integrate technology-based organizers into the English language arts curriculum to enhance
achievement. Bogaerds-Hazenberg et al. (2024) further corroborated this by recommending consistent use in
assessment to bridge comprehension and writing. Finally, Feille et al. (2021) recommended that teachers be
supported in the planning and enactment of student-centered pedagogy through visual scaffolding. Mo (2024)
also corroborated this by recommending that organizers be aligned with text complexity to maintain innovation
and innovative ability in students.
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Pedagogical Use of Graphic Organizers

The synthesized literature reveals that the pedagogical value of graphic organizers extends beyond simple
illustration; they serve as active agents in the learning process. These uses are categorized into three distinct
functional dimensions: Multi-modal Scaffolding, Catalyst for Cognitive and Psychological Knowledge
Construction, and Catalyst for Physical and Social Knowledge Construction. Together, these sub-themes
demonstrate how visual tools support diverse learners by bridging the gap between abstract thought and concrete
understanding.

Multi-Modal Scaffolding

Multi-Modal Scaffolding illustrated the versatile pedagogical applications of visual tools in bridging traditional
and modern learning environments. This captured how graphic organizers functioned as adaptive instructional
supports that facilitated information processing, procedural visualization, and relational mapping in both face-
to-face and digital classrooms. The reviewed literature consistently highlighted that multi-modal scaffolding was
not merely a supplementary aid but a core instructional strategy that transformed how students approached
complex academic tasks. The investigation was organized into four key codes: (1) Utilized Print GOs, (2)
Enabled Operational Visualization, (3) Engaged Structured Processing, and (4) Applied Relational Mapping.
Collectively, these codes demonstrated how organizers provided cognitive architecture for students to move
from passive reception to active knowledge construction. Below are the codes and their respective discussions.

Utilized Print GO. Print graphic organizers, utilized in both traditional and digital formats, provided foundational
scaffolding that allowed students to manage the cognitive demands of complex information. Data extracted from
the reviewed literature clearly substantiate this specific dimension:

Graphic organizers used in both traditional and digital formats provided structured support that helped students
process and organize information more effectively. This scaffolding enabled learners to approach complex tasks
with greater clarity. (Garcia-Sanchez y Fidalgo, 2020, Banos and Martinez, 2023).

In online and blended environments, graphic organizers enhanced comprehension by guiding learners in

structuring ideas visually. This made them effective tools for both independent and guided learning. (Estacio et
al., 2022).

The findings established the versatility of organizers across instructional formats. Garcia-Sanchez and Fidalgo
(2020) and Banos and Martinez (2023) highlighted how physical structures provided clarity for complex tasks,
while Estacio et al. (2022) focused on the guidance provided by visual scaffolds in online settings, ensuring that
the cognitive framework remained consistent across all learning modes.

Kurniaman and Zufriady (2020), who validated that these materials were highly effective for reading ability
across formats. Santika et al. (2021) further corroborated that organizers positively impacted information
distinction. Additionally, Lubin and Sewak (2020) corroborated that organizers supported both elementary and
secondary learners. The utilization of print organizers across various formats implied that visual scaffolding was
essential for reducing cognitive load in technologically mediated environments. This implication was
corroborated by Kurniaman and Zufriady (2020), who noted that teaching materials based on graphic organizers
were highly effective in enhancing reading ability. Additionally, McKnight (2020) supported this by finding that
organizers provided a strong visual picture that saved time and assisted in learning facts. Furthermore, Alswailah
(2023) corroborated that visual intelligence was effectively leveraged through these tools to bridge performance
gaps for diverse learners.

Print organizers remained indispensable tools for improving comprehension and self-efficacy in contemporary
classrooms. This conclusion was corroborated by Santika et al. (2021), who found that these tools positively
impacted students' ability to distinguish relevant information. Estacio ef al. (2022) further corroborated this by
concluding that organizers significantly improved students' confidence in applying complex concepts in online
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settings. Finally, Kurniaman et al. (2020) concluded that structured visual tools increased reading comprehension
scores from a baseline to a much higher level of mastery.

Educational institutions provide comprehensive training for teachers on the effective use of print and digital
organizers. This recommendation was corroborated by Lubin and Sewak (2020), who advised that educators
receive training on various organizer types to support students across grade levels. Razzaq et al. (2022) further
corroborated this by suggesting that future research explore the long-term impact of these tools on student
achievement. Finally, Santika et al. (2021) recommended identifying specific student types who benefited most
to tailor instructional scaffolding effectively.

Enabled Operational Visualization. Operational visualization through graphic organizers allowed students to
deconstruct complex processes into manageable, logical sequences. A synthesis of the included studies reveals
several key indicators that define this dimension:

Graphic organizers supported step-by-step understanding of learning tasks by visually representing processes.
This was especially useful in structured learning activities such as reading-to-writing integration. (Garcia-
Sanchez and Fidalgo, 2020).

In science and problem-based contexts, visual structuring helped learners break down complex procedures into
manageable steps. This improved both comprehension and application of knowledge. (Kim and Lee, 2020).

The findings highlighted that procedural clarity was achieved through spatial mapping. Garcia-Sanchez and
Fidalgo (2020) demonstrated how operational models bridged reading and writing, while Kim and Lee (2020)
focused on how visual steps in science improved knowledge application. Both studies established that
externalizing the sequence of operations was critical for successful task completion.

These outcomes are further validated by Fabros and Ibanez (2023), whose empirical findings confirm that
graphic organizers significantly enhance the comprehension of mathematical operations by providing a
structured framework for procedural logic. Fitria et al. (2023) further corroborated that visual structuring
simplified abstract science concepts. Additionally, Gunawan et al. (2020) corroborated that organizers improved
problem-solving skills at high levels.

The enabling of operational visualization implied that procedural clarity was a prerequisite for successful
knowledge application in technical subjects. This implication was corroborated by Akwa Ibom State (2024),
where students taught mathematics using graphic organizers achieved significantly higher achievement scores.
Additionally, Fitria et al. (2023) supported this by highlighting that visual structuring addressed the issue of low
scientific literacy by making comprehension more accessible. Furthermore, Kim and Lee (2020) corroborated
that the visual tool in problem-based learning (PBL) provided the necessary structure for students to think
independently.

Operational visualization was a superior strategy for enhancing conceptual understanding of abstract operations
compared to traditional lecture methods. Fabros and Ibafiez (2023), who found that pre-service teachers showed
significant improvement in understanding fraction operations after using graphic organizers. Baxendell (2020)
also corroborated this by concluding that using charts consistently for step-based processes ensured that
relationships were clear. Finally, Yupakde and Keeratichamroen (2020) concluded that combining graphic
organizers with historical methods effectively enhanced analytical thinking ability.

Mathematics and science teachers should adopt the routine use of organizers for complex, procedural topics.
Alzahrani (2021), who advised that routine incorporation and training were essential for the effective use of
these tools. Fabros and Ibafiez (2023) further corroborated this by recommending the development of training
programs to help educators implement organizers in mathematics classrooms. Finally, Patil et al. (2020)
recommended exploring digital tools to help teachers diagnose and address procedural misconceptions in science
education.
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Engaged Structured Processing. Graphic organizers engaged students in structured cognitive processing by
requiring them to actively sequence and categorize information. The following synthesized findings
substantiated this dimension:

Graphic organizers encouraged structured thinking by guiding learners through sequenced learning processes.

This allowed students to actively process and organize information rather than passively receiving it. (Taheri
Asl and Setayeshi, 2023).

They promoted active processing of information, allowing students to organize and evaluate content
systematically. (Choi, 2021).

The findings established that organizers catalyzed a cognitive shift from passive to active processing. Taheri Asl
and Setayeshi (2023) demonstrated that sequencing information ensured intellectual engagement, while Choi
(2021) focused on the systematic evaluation allowed by the tools. These researchers proved that by requiring
students to process content actively, the organizers prevented information loss and promoted deep understanding.

In alignment with these findings by Qi and Jiang (2021), who noticed that visual tools helped EFL learners
understand text for longer periods. Barwasser et al. (2025) further corroborated that interventions improved
writing quality among struggling learners. Additionally, Taheri Asl and Setayeshi (2023) corroborated improved
comprehension levels across literal and inferential domains.

Engaging in structured processing implied that active learner involvement was critical for the transition from
surface-level understanding to deep knowledge construction. This implication was corroborated by Qi and Jiang
(2021), who established that visual tools helped EFL learners understand text for longer periods by facilitating
active reflection. Additionally, Barwasser ef al. (2025) supported this by finding that multi-modal interventions
improved writing quality and attitudes among struggling learners. Furthermore, Taheri Asl and Setayeshi (2023)
corroborated that reciprocal instruction combined with visual tools ensured that students remained intellectually
engaged with the material.

Structured processing through organizers was more effective for retention and transfer than independent reading
or traditional teaching alone. Koto (2020), who concluded that guided learning with visual aids significantly
improved students' procedural knowledge. Urton et al. (2025) further corroborated this by concluding that
graphic organizers were an evidence-based approach for teaching higher-level skills to students with disabilities.
Finally, Moore and Readence (2020) concluded that the active involvement required during the construction of
an organizer led to superior comprehension gains.

Curriculum designers should incorporate structured visual strategies to promote active participation in ESL and
general contexts. This recommendation was corroborated by Nair and Mohd Said (2020), who advised that KWL
charts be used to encourage students to engage more actively in reading. Styati and Irawati (2020) further
corroborated this by recommending the use of organizers to encourage students to be more creative and develop
ideas more effectively. Finally, Alswailah (2023) recommended that policymakers integrate these strategies into
the standard curriculum to enhance reading achievement.

Applied Relational Mapping. Relational mapping through semantic and concept maps helped students identify
the intricate links between prior knowledge and new information. The following findings further elaborate on
the complexities of this dimension:

Tools such as concept maps and semantic maps helped learners identify relationships among ideas. This
strengthened their ability to connect new knowledge with existing understanding. Relational mapping also
improved vocabulary retention and conceptual linkage, especially among young learners. This enhanced both
language development and cognitive organization. (Setyawati and Nugroho, 2023).

These tools strengthened connections between prior knowledge and new information, enhancing learning
retention. (Ali and Rajkumar, 2021).
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The findings established the semantic power of relational tools in anchoring knowledge. Setyawati and Nugroho
(2023) proved that conceptual linkages were essential for language development, while Ali and Rajkumar (2021)
demonstrated that visual maps solidified the bridge between prior experience and new data. Both studies
identified that these permanent visual links were the primary factor in enhancing long-term retention. These
findings were corroborated by Setyawati and Nugroho (2023), who confirmed higher vocabulary retention when
semantic maps were integrated. Ali and Rajkumar (2021) further corroborated significant science gains (~25%)
using mapping. Additionally, Bromley et al. (1995) corroborated that focusing on links helped students focus on
what was important.

Applied relational mapping implied that students' cognitive achievements were directly linked to their ability to
perceive and organize semantic relationships. Fernandez-Fernandez and Fonseca-Mora (2022), who established
that mapping tools aided in converting fragmented digital information into discrete, persistent visual data
elements. Additionally, Bromley et al. (1995) supported this by finding that organizers helped learners see
concepts registered through both verbal and non-verbal channels. Furthermore, Ausubel (2020) corroborated
that advance organizers increased retention by identifying the general ideas that formed the structure of a
subject.

Relational mapping effectively concretized abstract topics and fostered meaningful leaps in the acquisition of
target knowledge. This conclusion was corroborated by Giirgil (2020), who concluded that different organizer
types developed positive achievement emotions such as enjoyment and hope. Lee and Hsu (2022) further
corroborated this by concluding that collaborative mapping improved concept connection and student
enthusiasm. Finally, Setyawati and Nugroho (2023) concluded that semantic mapping was an essential strategy
for vocabulary retention in young learners.

Teachers differentiated relational mapping activities to suit the specific needs of diverse learner populations.
This recommendation was corroborated by Dye (2020), who advised that learners of all age levels should benefit
from visual symbols in subject-related tasks. McKnight (2020) further corroborated this by recommending the
consistent use of organizers to help students grasp facts and new terms more quickly. Finally, Setyawati and
Nugroho (2023) recommended that semantic maps be integrated into regular language lessons alongside teacher
guidance.

Catalyst for Cognitive and Psychological Knowledge Construction

Catalyst for Cognitive and Psychological Knowledge Construction examined the profound impact of visual
scaffolding on the internal mental processes and motivational states of learners. This focused on how graphic
organizers served as mediational tools that facilitated the internal architecture of knowledge while
simultaneously addressing the psychological readiness of students. The reviewed literature highlighted that by
externalizing complex thought patterns, these tools acted as a catalyst for deeper cognitive engagement and
sustained academic performance. The investigation was structured around three primary codes: (1) Reduced
Cognitive Load, (2) Utilized Iconic Representation, and (3) Strengthened Self-Efficacy and Autonomy.
Collectively, these demonstrated how visual scaffolds empowered students to manage mental strain, concretize
abstract ideas, and develop the self-regulation necessary for lifelong learning. Below are the codes and their
respective discussions.

Reduced Cognitive Load. Graphic organizers played a critical role in alleviating the mental demands placed on
students during complex learning tasks. The following evidence highlights the functional importance of this
dimension within a constructivist classroom:

They also supported learners’ working memory by organizing content in a way that was easier to retain and
recall. When information was presented in a visual format, students could process multiple concepts

simultaneously with less mental strain. This led to improved understanding and academic performance.
(Alzahrani, 2021).
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Graphic organizers serve as essential assistive technologies that support students with executive function and
working memory deficits. By providing visual-spatial representations of abstract concepts, these tools help
students structure information and connect prior knowledge to new content, effectively reducing the cognitive
load that often hinders neurodiverse learners. (Choi, 2021).

The integration of visual tools, including story maps, concept maps, and semantic webs, helps students structure
information and connect complex ideas. This systematic organization reduces the cognitive load required to
process material, which reinforces comprehension gains across literal, inferential, and critical levels
simultaneously. (Taheri Asl and Setayeshi, 2023).

The synthesized studies from Alzahrani (2021), Choi (2021), and Taheri Asl and Setayeshi (2023) collectively
establish that graphic organizers serve as a vital cognitive "wedge" that optimizes the learner's mental
architecture by systematically reducing cognitive load. By transforming abstract data into visual-spatial
structures, these tools alleviate the mental strain on working memory, allowing students to move beyond simple
information retrieval and toward the simultaneous processing of multiple complex concepts (Alzahrani, 2021).

This structural support is particularly crucial for neurodiverse learners, acting as an essential assistive technology
that bridges gaps in executive function and connects prior knowledge to new content (Choi, 2021). Ultimately,
by lowering the cognitive barriers to learning, these visual scaffolds facilitate a deeper, multi-level engagement
with material, reinforcing comprehension across literal, inferential, and critical levels simultaneously (Taheri
Asl and Setayeshi, 2023). These findings were corroborated by Abduganiyeva (2025), who found that organizers
alleviated load and supported dual-coding. Marginingsih et al. (2025) further corroborated that pre-reading with
organizers significantly reduced strain. Additionally, Yang and Lin (2024) corroborated that organizers acted as
a bridge for deeper processing.

The reduction of cognitive load implied that visual learning tools were essential for optimizing the limited
capacity of human working memory. This implication was corroborated by Abduganiyeva (2025), who
established that students described mind maps as "maps of ideas" that made texts feel "less scary". Additionally,
Yang and Lin (2024) supported this by highlighting that graphic organizers served as a bridge between existing
and new learning, facilitating deeper processing. Furthermore, Marginingsih et al. (2025) corroborated that
structured pre-reading activities with organizers significantly reduced cognitive load and reading anxiety.

The cognitive load reduction through visual tools was a primary factor in improved academic achievement across
diverse learners. This conclusion was corroborated by Petallar and Mosa (2025), who concluded that while
cognitive overload remained a challenge, students acknowledged the instructional benefits of organizers in
enhancing comprehension. Etcoy (2025) further concluded that concept mapping effectively enhanced
understanding by helping pupils organize complex concepts.

Educators utilize visual tools specifically to deconstruct large, daunting academic tasks into smaller, manageable
chunks. This recommendation was corroborated by Etcoy (2025), who suggested that teachers provide "skeleton
maps" for struggling learners to reduce cognitive load. Bickford et al. (2020) further corroborated this use of
organizers to help students visually map relationships during historical inquiries.

Utilized Iconic Representation. Iconic representation through graphic organizers transformed abstract linguistic
data into concrete visual models that students could more easily manipulate. The following evidence highlights
the functional importance of this dimension within a constructivist classroom:

Visual representations made abstract concepts more concrete, allowing learners to better grasp difficult or
unfamiliar ideas. By translating text-based information into diagrams or maps, students could see relationships
more clearly. This enhanced both comprehension and long-term retention. (Giirgil, 2020).

Graphic organizers also strengthened memory by linking visual structures with conceptual understanding. These
visual cues acted as mental anchors that helped learners retrieve information more effectively. As a result,
students demonstrated improved recall and application of knowledge. (Fitria et al., 2023).
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This established that spatial symbols served as persistent cognitive anchors. Giirgil (2020) established that
translating text into diagrams allowed students to perceive hidden relationships, while Fitria et al. (2023)
demonstrated that these anchors facilitated effective information retrieval. Both researchers identified iconic
representation as the mechanism that bridged the gap between abstract instruction and the formation of durable
mental knowledge structures. These findings were corroborated by Marcelo and Baptista (2023), who found that
concept maps were appropriate iconic resources for science. Esguerra (2025) further corroborated that the digital
map notably improved retention scores. Additionally, Bacungan (2023) corroborated that iconic tools supported
memory skills in diverse learners.

The utilization of iconic representation implied that students were more successful when they could perceive
academic relationships through a dual-coding lens. This implication was corroborated by Esguerra (2025), who
established that digital story maps improved retention scores more notably than traditional approaches.
Additionally, Bacungan (2023) supported this by finding that learners with intellectual disabilities demonstrated
better recall and organization when visual organizers were integrated into lessons. Iconic representations
facilitated deep, structural knowledge by concretizing abstract topics. This conclusion was corroborated by
Marcelo and Baptista (2023), who concluded that concept maps were highly valid Alternative Instructional
Resources (AIR) in science. Kalmamatova et al. (2020) further concluded that these methods promoted
communicative competence more effectively than traditional teacher-centered pedagogy.

Therefore, teachers incorporate a variety of iconic tools systematically into the regular curriculum. This
recommendation was corroborated by Zsiray (2023), who advised that mind maps, prediction tables, and
timelines be integrated systematically to support text comprehension. Prasansaph (2024) further corroborated
this by recommending that teacher education programs integrate graphic organizer techniques to enhance
language proficiency.

Strengthened Self-Efficacy & Autonomy. Graphic organizers empowered students by providing them with the
tools to take control of their own learning journey, leading to increased confidence and independence. The
following findings further elaborate on the complexities of this dimension:

Graphic organizers improved students’ confidence in completing academic tasks by providing clear and
structured guidance. When learners could visually organize their ideas, they felt more capable of understanding
and applying concepts. This increased confidence contributed to better academic engagement. (Estacio et al.,
2022).

They also promoted independent learning by enabling students to organize, monitor, and evaluate their own
understanding. With reduced reliance on teacher guidance, learners developed self-regulation skills. This
fostered autonomy and supported lifelong learning habits. (Kim and Lee, 2020).

The findings established the psychological value of structured scaffolds. Estacio et al. (2022) proved that visual
organization directly boosted confidence and engagement, while Kim and Lee (2020) demonstrated that self-
monitoring through organizers shifted learning responsibility to the student. These researchers proved that by
providing a visible pathway for success, organizers allowed students to develop the self-regulation required for
lifelong autonomy. These findings were corroborated by Tabon and Tomas (2025), who established that
organizers cultivated independent and motivated readers. Bunnao (2025) further corroborated that 83.33% of
students reached "Outstanding" achievement due to confidence boosts. Additionally, Guo et al. (2024)
corroborated that mind maps remarkably enhanced self-efficacy.

The strengthening of self-efficacy and autonomy implied that the pedagogical shift toward student-centered
instruction required scaffolds that supported metacognitive awareness. This implication was corroborated by
Leorito and Leorito (2025), who established that graphic organizers empowered learners to take ownership of
their growth in science. Additionally, Bunnao (2025) supported this by finding that 83.33% of students in the
experimental group reached an "Outstanding" level of achievement, demonstrating boosted confidence.
Systematic use of graphic organizers transformed traditional classrooms into dynamic, learner-centered
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experiences. Agaloos (2025), who concluded that visual learning tools cultivated independent readers by
transforming reading from a mechanical task into a meaningful activity. Castro and de Guzman (2022) further
concluded that thinking maps significantly improved student motivation in mother-tongue instruction.

Therefore, curriculum designers incorporate active-engagement strategies to foster authentic ownership of
knowledge. This recommendation was corroborated by Leorito (2025), who recommended using graphic
organizer materials to enhance self-directed learning readiness (SDLR). Ferrer and Naanep (2025) further
corroborated this by recommending robust support mechanisms to sustain implementation and promote
motivation. Catalyst for Physical and Social Knowledge Construction, Catalyst for Physical and Social
Knowledge Construction examined the ways in which visual-spatial scaffolding tools served as mediational
instruments for anchoring new information within social and physical learning contexts. This theme focused on
how graphic organizers bridged the gap between personal experience and academic content, fostering a
collaborative environment for knowledge creation. The reviewed literature highlighted that these tools acted as
anchors for cognitive connections and social negotiation, empowering learners to move from individual
decoding to collective construction. The investigation was organized around four primary codes: (1) Activated
Prior Knowledge, (2) Applied Scientific Literacy, (3) Facilitated Collaborative Interaction, and (4) Activated
Social Learning Tools. Collectively, these codes demonstrated how visual scaffolds facilitated the transition from
surface-level recognition to deep, meaningful mastery. Below are the codes and their respective discussions.

Activated Prior Knowledge. Graphic organizers functioned as critical cognitive bridges that allowed students to
anchor new academic content within their established mental frameworks. In alignment with the study’s
theoretical framework, the following findings substantiate this dimension:

Graphic organizers helped learners connect prior knowledge with new information, improving comprehension
and engagement in learning tasks (Ali and Rajkumar, 2021).

They enhanced motivation and meaningful learning by allowing students to relate lessons to their existing
experiences and understanding (Castro and de Guzman, 2022).

Furthermore, KWL charts were shown to activate prior knowledge effectively by creating a reflective space for
students to link their curiosity to existing mental schemas (Nair and Mohd Said, 2020).

Similarly, the use of advance organizers served as a foundational structural anchov, ensuring that new
information is systematically integrated into the learner's broader cognitive architecture (Gunawan et al., 2020).

The findings established that organizers functioned as a cognitive link to the student's personal schema. Ali and
Rajkumar (2021) demonstrated that this connection improved engagement, while Castro and de Guzman (2022)
focused on how relating lessons to existing experiences made learning meaningful. Both researchers identified
that when new information was anchored in familiar mental frameworks, learners were significantly more
capable of achieving deep comprehension (Gunawan et al, 2020). Nurhayati (2022), who established that this
strategy helped EFL students achieve meaningful reading. Alswailah (2023) further corroborated that teachers
used these tools to bridge comprehension gaps for ELLs. Additionally, Marginingsih et al. (2025) corroborated
reduced anxiety via grounded visual structures.

The activation of prior knowledge through graphic organizers implied that cognitive achievement was directly
dependent on the strength of the links between existing and new information. Ferndndez-Ferndndez and Fonseca-
Mora (2022), who established that visual tools helped students in digital environments connect ideas more
effectively. Additionally, Ajaka and Al Chami (2023) corroborated that visualizing relationships between ideas
helped learners identify main points and retain information longer. Nassar (2020) supported this by highlighting
that organizers addressed the common failure of struggling readers to link new information with prior
knowledge. Finally, Bunnao (2025) corroborated that when prior knowledge was structured visually, 83.33% of
students reached an "Outstanding" level of achievement.
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Visual tools effectively bridged the gap between decoding and the construction of personal meaning. This
conclusion was corroborated by Tabon and Tomas (2025), who concluded that organizers effectively turned
reading into a meaningful activity for students who previously failed to understand. Agaloos (2025) further
concluded that visual learning tools transformed reading from a mechanical task into a Gateway to lifelong
learning. Mendhakar, Ptuzyczka, and Leder (2025) concluded that organizers were effective for strengthening
both summarization and vocabulary learning. Finally, Kurniaman and Zufriady (2020) concluded that the
effectiveness of these materials in reading was very decent, leading to critical thinking gains.

Therefore, curriculum designers incorporate strategies that explicitly utilize visual maps to activate student
schemas. This recommendation was corroborated by Aranges et al. (2025), who advised that teachers regularly
incorporate organizers to improve students' ability to identify key story elements. Antonio and Agaloos (2025)
further corroborated this by recommending the further application of story mapping to cultivate independent
comprehension. Caldwell (2020) recommended integrating technology-based organizers into the language arts
curriculum to enhance achievement. Finally, Bogaerds-Hazenberg et al. (2024) recommended ensuring
consistent use of organizers in instruction to bridge the gap between reading and writing.

Applied Scientific Literacy. Applied scientific literacy through graphic organizers allowed students to translate
complex, abstract phenomena into structured visual formats that supported inquiry. The following points
delineate the scope and application of this dimension as found in the review:

Graphic organizers improved students’ understanding of complex scientific concepts by organizing information
into structured visual formats. (Fitria et al., 2023).

They supported inquiry-based learning by helping students analyze relationships and engage more actively in
science tasks. (Kalmamatova et al., 2020).

Significant gains in science test scores and higher student engagement were observed when concept mapping
and KWL strategies were used to help students connect new scientific information with their existing knowledge.
(Ali & Rajkumar, 2021).

The use of graphic organizers in problem-based learning for science lessons enhanced students' problem-
solving skills and their ability to structure scientific knowledge effectively from a constructivist perspective.

(Kim & Lee, 2020).

The findings establish that structured formats were essential for scientific inquiry. Fitria et al. (2023)
demonstrated that visual organization improved concept understanding, while Kalmamatova et al. (2020)
focused on how analysis of relationships led to active engagement. These researchers proved that by making
scientific data observable and structured, organizers allowed students to move beyond passive observation to
active inquiry. These findings were corroborated by Marcelo and Baptista (2023), who established that concept
maps were appropriate for Matter. Alzahrani (2021) further corroborated that students using organizers
outperformed control groups. Additionally, Gunawan et al. (2020) corroborated that inquiry models integrated
with organizers improved problem-solving.

The application of scientific literacy implied that structured visual formats were superior to traditional text-heavy
instruction for teaching abstract concepts. This implication was corroborated by Fitria et al. (2023), who
established that graphic organizer-based scientific literacy models resulted in a significant difference in learning
outcomes ($p = 0.000 < 0.05%). Additionally, Yang and Lin (2024) corroborated that these tools were practical
for enhancing computational thinking and programming skills among early-stage learners. Guo et al. (2024)
supported this by highlighting that algorithmic thinking and modeling significantly improved when students
used visual mapping. Finally, Bacungan (2023) corroborated that students with intellectual disabilities
demonstrated better recall and organization of scientific ideas when organizers were integrated into lessons.

Graphic organizers were effective instructional strategies for improving science achievement and conceptual
clarity. This conclusion was corroborated by Fitria ez al. (2023), who concluded that the graphic organizer-based
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model was valid, practical, and effective for science literacy. Kalmamatova et al. (2020) further concluded that
these methods promoted critical thinking and communicative competence more effectively than traditional
teacher-centered pedagogy. Marcelo and Baptista (2023) concluded that concept map-based Alternative
Instructional Resources were rated as very highly valid by specialists. Finally, Guo ef al. (2024) concluded that
mind maps were practical tools for enhancing self-efficacy and learning outcomes in programming education.

Therefore, schools adopt graphic organizer-based models systematically to strengthen scientific understanding.
Fitria et al. (2023), who recommended integrating visual learning tools to simplify abstract concepts and enhance
retention. Marcelo and Baptista (2023) further corroborated this by recommending that teachers integrate
concept maps across various subjects to enhance Critical Thinking. Alzahrani (2021) recommended that
educators receive training to optimize the cognitive benefits of these tools in science classrooms. Finally, Yang
and Lin (2024) recommended integrating organizers into elementary programming lessons to support awareness
and skills.

Facilitated Collaborative Interaction. Graphic organizers served as a shared visual focus that facilitated social
interaction and the collective construction of knowledge. The following synthesized findings substantiated this
dimension:

Graphic organizers promoted collaborative learning by enabling students to share ideas and co-construct
knowledge through visual tasks. (Lee & Hsu, 2022).

They enhanced communication and analytical skills as learners discussed, organized, and refined ideas within
group settings. (Razzaq et al., 2022).

The incorporation of graphic organizers into English language teaching promoted collaborative learning and
communication skills, effectively fostering student interaction compared to traditional, teacher-centered
methods. (Kalmamatova et al., 2020)

The use of graphic organizers helped create a social learning community among EFL students, where the process
of organizing ideas visually encouraged shared engagement and collective improvement in writing quality.

(Styati & Irawati, 2020)

Within the framework of Scaffolding Constructivism and Reciprocal Instruction (CAR), visual tools like story
maps and semantic webs were used to help students and teachers co-structure information, reinforcing
interactive learning and critical comprehension. (Taheri Asl & Setayeshi, 2023)

The findings indicate that graphic organizers serve as a critical mediator for social knowledge creation by
providing a shared visual focal point that shifts learning from an individual to a collective process. According to
Lee and Hsu (2022), these visual tasks allow for the intentional co-construction of knowledge, while Razzaq et
al. (2022) demonstrate that group discussions centered on refining these maps significantly enhance students'
analytical thinking. This collaborative environment is further evidenced in English language teaching, where the
use of organizers fosters higher levels of student interaction and communication compared to traditional, teacher-
centered methods. By organizing ideas visually, students move beyond rote learning to form a social learning
community that actively engages in improving the quality of their collective work, such as writing. Ultimately,
(Taheri Asl & Setayeshi, 2023), when integrated into frameworks like Scaffolding Constructivism and
Reciprocal Instruction (CAR), tools such as story maps and semantic webs enable both students and teachers to
co-structure information together, reinforcing deeper, critical comprehension through interactive dialogue.
Setyowati et al. (2020), who found that concept mapping enhanced social skills. Petallar and Mosa (2025) further
corroborated improved collaboration in EAPP. Additionally, Kalmamatova et al. (2020) corroborated that tools
promoted collaborative learning.

The facilitation of collaborative interaction implied that knowledge construction was most effective when social
negotiation was supported by visual scaffolds. This implication was corroborated by Lee and Hsu (2022), who
established that collaborative mind mapping improved concept connection and increased student enthusiasm.
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Additionally, Razzaq et al. (2022) corroborated that organizers significantly improved communication skills and
test scores across various grade levels. Ligasan and Doysabas (2024) corroborated that structured interaction
through organizers significantly improved students' ability to synthesize information collectively. Finally, Singh
and Marappan (2020) corroborated that collaborative brainstorming inspired students to understand text better
and read more accurately.

Integrating graphic organizers into group social structures resulted in higher achievement and better
communicative competence. This conclusion was corroborated by Setyowati et al. (2020), who concluded that
concept mapping was a high-performing strategy for enhancing social learning. Javed et al (2022) further
concluded that organizers were a highly effective educational tool for improving social and analytical thinking.
Petallar and Mosa (2025) concluded that both teachers and students consistently accepted the instructional
benefits of these collaborative tools. Finally, Herro et al. (2025) concluded that a curriculum made locally
relevant through collaboration strengthened peer-to-peer knowledge sharing.

Therefore, teachers receive training specifically focused on mediating group interactions with visual aids. This
recommendation was corroborated by Petallar and Mosa (2025), who recommended providing digital resources
to support the collaborative use of organizers. Ferrer and Naanep (2025) further corroborated this by
recommending that robust support mechanisms be implemented to sustain social interaction during instruction.
Styati and Irawati (2020) recommended engaging students in collaborative activities to create a social learning
community. Finally, Bogaerds-Hazenberg et al. (2024) recommended providing teacher training on how to
integrate organizers into collective practices.

Facilitated Collaborative Interaction. Graphic organizers served as a shared visual focus that facilitated social
interaction and the collective construction of knowledge. The following synthesized findings substantiated this
dimension:

Graphic organizers promoted collaborative learning by enabling students to share ideas and co-construct
knowledge through visual tasks. (Lee & Hsu, 2022).

They enhanced communication and analytical skills as learners discussed, organized, and refined ideas within
group settings. (Razzaq et al., 2022).

The incorporation of graphic organizers into English language teaching promoted collaborative learning and
communication skills, effectively fostering student interaction compared to traditional, teacher-centered
methods. (Kalmamatova et al., 2020)

The use of graphic organizers helped create a social learning community among EFL students, where the
process of organizing ideas visually encouraged shared engagement and collective improvement in writing
quality. (Styati & Irawati, 2020)

Within the framework of Scaffolding Constructivism and Reciprocal Instruction (CAR), visual tools like story
maps and semantic webs were used to help students and teachers co-structure information, reinforcing
interactive learning and critical comprehension. (Taheri Asl & Setayeshi, 2023)

The findings indicate that graphic organizers serve as a critical mediator for social knowledge creation by
providing a shared visual focal point that shifts learning from an individual to a collective process. According to
Lee and Hsu (2022), these visual tasks allow for the intentional co-construction of knowledge, while Razzaq et
al. (2022) demonstrate that group discussions centered on refining these maps significantly enhance students'
analytical thinking. This collaborative environment is further evidenced in English language teaching, where the
use of organizers fosters higher levels of student interaction and communication compared to traditional, teacher-
centered methods. By organizing ideas visually, students move beyond rote learning to form a social learning
community that actively engages in improving the quality of their collective work, such as writing. Ultimately,
(Taheri Asl & Setayeshi, 2023), when integrated into frameworks like Scaffolding Constructivism and
Reciprocal Instruction (CAR), tools such as story maps and semantic webs enable both students and teachers to
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co-structure information together, reinforcing deeper, critical comprehension through interactive dialogue.
Setyowati et al. (2020), who found that concept mapping enhanced social skills. Petallar and Mosa (2025) further
corroborated improved collaboration in EAPP. Additionally, Kalmamatova et al. (2020) corroborated that tools
promoted collaborative learning.

The facilitation of collaborative interaction implied that knowledge construction was most effective when social
negotiation was supported by visual scaffolds. This implication was corroborated by Lee and Hsu (2022), who
established that collaborative mind mapping improved concept connection and increased student enthusiasm.
Additionally, Razzaq et al. (2022) corroborated that organizers significantly improved communication skills and
test scores across various grade levels. Ligasan and Doysabas (2024) corroborated that structured interaction
through organizers significantly improved students' ability to synthesize information collectively. Finally, Singh
and Marappan (2020) corroborated that collaborative brainstorming inspired students to understand text better
and read more accurately.

Integrating graphic organizers into group social structures resulted in higher achievement and better
communicative competence. This conclusion was corroborated by Setyowati ef al. (2020), who concluded that
concept mapping was a high-performing strategy for enhancing social learning. Javed et al (2022) further
concluded that organizers were a highly effective educational tool for improving social and analytical thinking.
Petallar and Mosa (2025) concluded that both teachers and students consistently accepted the instructional
benefits of these collaborative tools. Finally, Herro et al. (2025) concluded that a curriculum made locally
relevant through collaboration strengthened peer-to-peer knowledge sharing.

Therefore, teachers receive training specifically focused on mediating group interactions with visual aids. This
recommendation was corroborated by Petallar and Mosa (2025), who recommended providing digital resources
to support the collaborative use of organizers. Ferrer and Naanep (2025) further corroborated this by
recommending that robust support mechanisms be implemented to sustain social interaction during instruction.
Styati and Irawati (2020) recommended engaging students in collaborative activities to create a social learning
community. Finally, Bogaerds-Hazenberg et al. (2024) recommended providing teacher training on how to
integrate organizers into collective practices.

Activated Social Learning Tools. Graphic organizers acted as tools for student-centered learning, shifting the
focus from individual rote memorization to active, shared exploration. The following synthesized findings
substantiated this dimension:

Graphic organizers encouraged interactive and student-centered learning, increasing participation and
engagement. (Kim & Lee, 2020).

They fostered confidence, creativity, and deeper understanding through active discussion and structured learning
processes. (Santika et al., 2021).

The implementation of graphic organizers effectively facilitated meaningful learning by making abstract
concepts more tangible, which visually enhanced memory retention and student participation. (Giirgil, 2020)

In elementary social studies, concept mapping effectively enhanced students' social skills and increased
interactive learning within the classroom. (Setyowati et al., 2020)

The use of KWL charts encouraged students to engage more actively in reading tasks, allowing them to transition
from passive recipients to active participants. (Nair & Said, 2020)

The synthesized data demonstrates that organizers empowered student-led exploration by shifting the focus from
passive reception to active engagement. Kim and Lee (2020) demonstrated that student-centered learning
through these tools significantly increased classroom participation and engagement. This is complemented by
the work of Santika et al. (2021), who identified that the structured nature of graphic organizers fosters student
confidence and creativity during the learning process. Shifting the classroom dynamic from teacher-led delivery
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to structured discussion allows for deeper knowledge construction, as evidenced by Giirgil (2020), who proved
that making abstract concepts tangible visually enhances both memory retention and participation. Furthermore,
the social dimension of these tools is highlighted by Setyowati et al. (2020), who found that concept mapping
effectively enhances the social skills and interactive learning of elementary students. Ultimately, as seen in the
application of KWL charts by Nair and Said (2020), these organizers allow students to transition from passive
recipients to active participants, ensuring a more meaningful and shared exploration of content. Barwasser et al.
(2025), who established enhanced motivation. Taheri Asl and Setayeshi (2023) further corroborated that
reciprocal instruction ensured intellectual engagement. Additionally, Banos and Martinez (2023) corroborated
higher engagement online.

Supporting active engagement through social learning tools implied that students were more successful when
given ownership of their internal cognitive processes. This implication was corroborated by Kim and Lee (2020),
who established that visual tools in problem-based learning were highly valued for structuring knowledge.
Additionally, Santika et al. (2021) corroborated that organizers boosted student confidence and creativity across
all grade levels. Leorito (2025) corroborated that visual materials empowered learners to take ownership of their
own growth and mastery in science. Finally, Guo et al. (2024) corroborated that the systematic use of mind maps
remarkably enhanced self-efficacy in complex academic tasks.

Systematic use of social learning tools transformed traditional classrooms into dynamic, interactive
environments. This conclusion was corroborated by Santika ef a/ (2021), who concluded that graphic organizers
provided multiple benefits by fostering a deeper understanding of texts. Estacio et al. (2022) further concluded
that organizers significantly improved students' confidence in applying concepts in online environments.
Marginingsih et al. (2025) concluded that structured activities with organizers significantly reduced reading
anxiety and improved clarity. Finally, Beyhatin and Ozdemir (2023) concluded that story map methods positively
affected student attitudes toward reading and listening.

Curriculum designers prioritize active engagement by integrating interactive visual strategies into standard
programs. This recommendation was corroborated by Leorito and Leorito (2025), who recommended
incorporating lesson exemplars with graphic organizers to enhance self-directed learning readiness. Bunnao
(2025) further corroborated this by recommending that school administrators promote a literacy-focused culture
through the use of these tools. Antonio and Agaloos (2025) recommended the application of these strategies to
cultivate independent and motivated learners. Finally, Bickford et al. (2020) recommended bundling close
reading with critical thinking within historical inquiries using organizers.

Limitations of the existing Studies

The synthesis of contemporary literature reveals critical gaps that constrain the generalizability and depth of
current findings regarding instructional interventions. These limitations are categorized into three primary sub-
themes: Duration, Sample, and Contextual Scope Restrictions, which identify the narrow geographic or
disciplinary boundaries of existing research. Collectively, these themes underscore the need for more robust,
longitudinal, and diverse research designs to validate the long-term efficacy of pedagogical strategies

Duration

Duration identified the temporal constraints that characterized much of the existing scholarship on visual
scaffolding tools. This focused on how the methodological design of previous studies often restricted to brief
interventions or one-off sessions, limited the ability to generalize findings regarding the permanence of
knowledge construction. The reviewed literature highlighted a critical lack of longitudinal evidence, which
obscured the understanding of how graphic organizers supported sustained cognitive development over extended
academic periods. The investigation was structured around four primary codes: (1) Short Intervention Window,
(2) Brief Exposure, (3) Maintenance Gap, and (4) Temporal Snapshot. Collectively, these demonstrated the need
for more robust, longitudinal research to validate the long-term efficacy of graphic organizers in diverse
instructional settings. Below are the codes and their respective discussions.
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Short Intervention Window. Existing research often relied on compressed timelines that failed to account for the
gradual consolidation of complex academic skills. Data extracted from the reviewed literature clearly
substantiate this specific dimension:

Acknowledged that a four-week intervention period was insufficient to track the permanent acquisition or long-
term retention of complex writing skills. (Ajaka and Al Chami, 2023).

Found significant improvements in science literacy after a short intervention, yet they acknowledged that longer
instructional periods are needed to ensure retention and deeper comprehension. (Fitria et al., 2023).

Highlighted that brief interventions in writing instruction often fail to capture the consolidation of complex
skills, emphasizing the importance of sustained constructivist approaches. (Sudarman et al., 2024).

Analysis of the synthesized data reveals that timeline reliance hindered developmental observation within the
existing literature. Ajaka and Al Chami (2023) and Fitria et al. (2023) noted that the short durations of many
interventions meant that the permanent acquisition of skills remained unconfirmed. Furthermore, Sudarman et
al. (2024) demonstrated that brief study periods often failed to capture the essential consolidation of skills,
reinforcing the conclusion that sustained instructional periods are necessary to achieve and validate
constructivist learning findings. Yang and Lin (2024), who established that extended periods were necessary to
confirm skill integration. Urton ef al. (2025) further corroborated that immediate acquisition was the primary
focus, leaving broader impact unexamined. Additionally, Bunnao (2025) corroborated that success required
longitudinal validation.

The prevalence of short intervention windows implied that current evidence might only reflect immediate
instructional effects rather than permanent cognitive shifts. This implication was corroborated by Bunnao
(2025), who highlighted that while 83.33% of students reached "Outstanding" levels in the short term, the
findings required validation through longitudinal analysis. Additionally, Sudarman et al. (2024) supported this
by establishing that writing instruction required adequate instructional time to support authentic, experience-
based learning tasks. Yang and Lin (2024) further corroborated that early-stage learners required deeper
processing over time to bridge existing and new knowledge effectively.

While short-term effectiveness was well-documented, the data remained incomplete regarding the stability of
these gains. Barwasser et al. (2025), who concluded that gains in writing quality were consistent during the study
but emphasized that longer implementations were advised to strengthen outcomes. Tabon and Tomas (2025)
further concluded that although graphic organizers effectively bridged the gap between decoding and
comprehension, further study was needed to determine if this motivated state persisted after the scaffolding was
removed. Razzaq et al. (2022) also concluded that future studies must explore the long-term impact on student
achievement to move beyond immediate test score improvements.

Future research prioritizes extended instructional designs to track the permanence of skill acquisition. This
recommendation was corroborated by Kurniaman and Zufriady (2020), who advised that further research
explore the effectiveness of organizers across various grade levels over longer durations. Bunnao (2025) further
corroborated this by recommending that future researchers conduct longitudinal studies with larger, more diverse
samples to validate findings. Finally, Ligasan and Doysabas (2024) recommended the wider adoption of these
tools in curricula alongside long-term teacher training to maximize their benefits.

Brief Exposure. Methodological snapshots, such as single-session studies, provided limited insight into the
iterative process of learning through visual mapping. A synthesis of the included studies reveals several key
indicators that define this dimension:

The study was conducted in a single 60-minute session, which fails to capture the long-term cognitive shifts
associated with visual mapping. (Mendhakar et al., 2025).
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Reported immediate motivation gains from one-off classroom action research, but the lack of longitudinal
evidence limited conclusions about sustained comprehension. (Castro and de Guzman, 2022).

Found that short online mapping interventions improved comprehension scores, but they did not test whether
these gains persisted over time. (Banos and Martinez, 2023).

The snapshot studies provided limited iteractive insight. Mendhakar et al. (2025) and Castro and de Guzman
(2022) acknowledged that single sessions failed to capture required cognitive shifts. Banos and Martinez (2023)
focused on gain persistence, establishing that multiple sessions were required to test long-term benefits. These
findings were corroborated by Merchie et al. (2021), who established that instruction required repeated exposure.
Taheri Asl and Setayeshi (2023) further corroborated that engagement scaffolds were needed over 12-week
periods. Additionally, Leorito (2025) corroborated the need for structured transition time.

The reliance on brief exposure implied that the "novelty effect” might contribute significantly to reported
motivation and engagement gains. This implication was corroborated by Leorito and Leorito (2025), who
established that learners needed structured time to transition from initial motivation to high task management
skills. Additionally, Merchie et al. (2021) supported this by highlighting that the timing of visual scaffolds
significantly affected their utility, suggesting that brief, ill-timed exposure might yield sub-optimal findings.
Prasansaph (2024) further corroborated that student teachers required consistent task-based approaches to
develop a lack of confidence into desired proficiency.

Single-session research designs were insufficient for evaluating the structural knowledge construction promised
by constructivist theories. This conclusion was corroborated by Mendhakar et al. (2025), who concluded that
while automatically extracted organizers were effective for immediate comprehension, they did not necessarily
enhance the long-term aesthetic reading experience. Ponce et al. (2025) further concluded that learner-generated
organizers required a generative process that was naturally iterative and difficult to capture in a single sitting.
Yupakde and Keeratichamroen (2020) also concluded that analytical thinking only exceeded performance
criteria after sustained historical method instruction.

Teachers should avoid using organizers as ad hoc activities and instead embed them into scope-and-sequence
documents. Abduganiyeva (2025), who recommended embedding graphic organizers into native language
curricula to ensure consistent rather than sporadic application. Zsiray (2023) further corroborated this by
recommending that organizers be integrated systematically to support text comprehension across different
genres. Finally, Mo (2024) recommended that the consistent and purposeful use of these tools was required to
foster lifelong learning and innovative ability.

Maintenance Gap. A lack of follow-up data in existing studies left the durability of graphic organizer-mediated
gains untested. This dimension emerged as a consistent pattern across the reviewed literature, as evidenced by
the following:

Demonstrated strong comprehension gains in a 12-week CAR intervention, but the absence of follow-up data left
questions about sustainability. (Taheri Asl and Setayeshi, 2023).

Showed vocabulary mastery improvements, yet without longitudinal checks, it was unclear if students retained
these gains beyond the study period. (Setyawati and Nugroho, 2023).

Found that graphic organizers improved science concept understanding, but the study did not track maintenance
beyond the intervention, leaving durability untested. (Alzahrani, 2021).

The synthesis of existing studies reveals a critical absence of longitudinal follow-up data to verify the durability
of learning gains. Taheri Asl and Setayeshi (2023) and Setyawati and Nugroho (2023) acknowledged that
significant gains were left with durability questions. Alzahrani (2021) proved that without maintenance tracking,
it was impossible to confirm if scaffolding led to permanent habits or temporary spikes. These findings were
corroborated by Esguerra (2025), who established that retention required sustained scaffolding. Nassar (2020)
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further corroborated that gains were sustained when students became aware of cognitive processes. Additionally,
Ponce et al. (2025) corroborated higher maintenance potential in learner-generated tools.

The maintenance gap implied that instructional scaffolding must be phased out gradually to ensure students
develop independent metacognitive strategies. Ponce et al. (2025), who established that learner-generated
organizers provided stronger support for generative learning than those provided by instructors, suggesting
higher potential for maintenance. Additionally, Leorito (2025) supported this by establishing that self-directed
learning readiness was moderate, implying a need for sustained support to reach full independence. Nassar
(2020) further corroborated that graphic organizers were effective only if they facilitated the learning of content
knowledge in a way that was retrievable after the intervention.

Without maintenance data, the claim that graphic organizers foster lifelong learning remained theoretical rather
than empirical. This conclusion was corroborated by Tabon and Tomas (2025), who concluded that while these
tools bridged the gap between decoding and meaning, their role in cultivating truly independent readers required
more long-term verification. Urton et al. (2025) further concluded that more emphasis must be placed on
treatment integrity to understand why some students maintained gains while others did not. Bacungan (2023)
also concluded that visual elements supported memory skills, but their long-term effectiveness in SPED contexts
remained a vital area for further inquiry.

Teachers should integrate organizers into both instruction and assessment to monitor the sustainability of gains.
This recommendation was corroborated by Bogaerds-Hazenberg ef al. (2024), who recommended consistent use
across practice to help students sustain gains beyond the initial intervention. Ferrer and Naanep (2025) further
corroborated this by recommending robust support mechanisms to sustain implementation and long-term
motivation. Finally, Aranges et al. (2025) recommended that students apply strategies independently to develop
the focus and self-discipline necessary for permanent skill retention.

Temporal Snapshot. Many foundational studies on graphic organizers were conducted in a pre-pandemic
instructional landscape, potentially limiting their current applicability. The following evidence highlights the
functional importance of this dimension within a constructivist classroom:

Conducted research during the 2018—-2019 academic year, which had limited relevance as post-pandemic shifts
in digital literacy may have altered outcomes. (Giirgil, 2020).

Noted that teacher perception studies conducted pre-pandemic may not reflect current realities of digital
integration in classrooms. (Razzaq et al., 2022).

Emphasized that many studies are time-bound, failing to account for evolving instructional contexts and
technological changes. (Santika et al., 2021).

The findings establish that pre-pandemic studies had limited modern relevance. Giirgil (2020) and Razzaq et al.
(2022) admitted that post-pandemic shifts in classroom reality rendered snapshots unrepresentative. Santika et
al. (2021) proved that studies failed to account for technological changes that accelerated rapidly after 2020.
Herro et al. (2025), who established that paradigm shifts required computational tools. Petallar and Mosa (2025)
further corroborated new post-pandemic challenges like cognitive overload. Additionally, Yang and Lin (2024)
corroborated organizers as bridges in new domains.

The temporal limitations of existing data implied that teachers required updated professional development to
align visual scaffolding with contemporary digital literacy demands. This implication was corroborated by Yang
and Lin (2024), who established that graphic organizers now served as essential bridges in programming and
computational thinking domains that were less prevalent in elementary education before 2020. Additionally,
Ajaka and Al Chami (2023) supported this by establishing that computer-based organizers were particularly
effective in the current era for helping learners visualize relationships. Herro et al. (2025) further corroborated
that teachers required more support in planning lessons to support the integration of diverse digital content.
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The effectiveness of graphic organizers was not a static reality but was deeply tied to the evolving technological
infrastructure of the school system. This conclusion was corroborated by Marcelo and Baptista (2023), who
concluded that while books remained common, the validity of digital alternative instructional resources was now
rated very highly by specialists. Guo et al. (2024) further concluded that mind mapping was a practical tool for
improving self-efficacy in graphical programming, reflecting a shift in learning outcomes toward digital fluency.
Yang and Lin (2024) concluded that these tools were essential for the modern learning process to enhance flow
experiences in difficult technical subjects.

The School invests in the necessary digital infrastructure to support the implementation of modern graphic
organizers. This recommendation was corroborated by Esguerra (2025), who recommended that schools invest
in multimedia equipment and internet access to enhance the retention of reading materials. Ferrer and Naanep
(2025) further corroborated this by recommending strategic support mechanisms, including digital resources, to
address the challenges of the modern classroom. Finally, Yang and Lin (2024) recommended that future research
further explore gender differences and age-group variables in these new programming environments to validate
pre-pandemic findings.

Sample

The sample addressed the geographical and numerical boundaries that constrained the external validity of
research regarding graphic organizers. This theme focused on how the selection of participants often drawn from
single institutions or specific rural contexts limited the ability of researchers to generalize their findings to
broader educational landscapes. The reviewed literature highlighted that the effectiveness of visual scaffolding
might vary significantly across different demographic and cultural settings, yet current data remained rooted in
narrow population slices. The investigation was structured around two primary codes: (1) Sample Size &
Contextual Narrowness and (2) Participant Scarcity. Collectively, these emphasized the need for large-scale,
multi-site studies to ensure that pedagogical recommendations for graphic organizers were inclusive and
representative of diverse learner needs. Below are the codes and their respective discussions.

Sample Size and Contextual Narrowness. Existing research often relied on specific institutional settings or
localized populations, which hindered the applicability of findings to diverse school environments. The
following synthesized findings substantiated this dimension:

Used only 30 learners from one institution, restricting generalizability to broader educational contexts. (Aranges

etal., 2025).

Employed a small purposive sample of Grade 3 pupils, which limited the external validity of vocabulary mastery
findings. (Setyawati and Nugroho, 2023).

Conducted a case study in a single rural school, narrowing applicability to diverse educational settings.

(Caldwell, 2020).

This establishes that localized environments hindered generalizability. Aranges et al. (2025) and Setyawati and
Nugroho (2023) admitted their institutional restrictions limited broader inference. Caldwell (2020) demonstrated
that rural case studies might not transfer to urban demographic landscapes. These findings were corroborated by
Kurniaman and Zufriady (2020), who validated materials in one Pekanbaru class. Styati and Irawati (2020)
further corroborated that writing findings were genre-specific. Additionally, Giirgil (2020) corroborated that
findings were restricted to single grade levels

The contextual narrowness of existing samples implied that the pedagogical effectiveness of graphic organizers
might be context-dependent rather than universal. This implication was corroborated by Styati and Irawati
(2020), who established that their findings on writing quality were specific to EFL students producing descriptive
paragraphs, suggesting that the findings might not automatically transfer to other genres or language
proficiencies. Additionally, Giirgil (2020) supported this by highlighting that his investigation was restricted to
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the Sth-grade topic of "Production, Distribution, and Consumption," implying that the organizational benefits
might vary when applied to different subject matter areas.

The current reliance on single-site case studies prevents the formulation of a comprehensive theory on visual
scaffolding. This conclusion was corroborated by Fitria et al. (2023), who concluded that while their graphic
organizer-based model was effective for Grade IV Indonesian students, its validity across different grade levels
and subjects required further dissemination and testing. Estacio et al. (2022) further concluded that their
performance and self-efficacy findings were tied specifically to an online Science, Technology, and Society
(STS) environment at a single university, limiting broader inferences.

Future researchers diversify their sampling strategies to include multi-site and multi-level data. This
recommendation was corroborated by Barwasser et al. (2024), who recommended that future research on multi-
component writing interventions involve larger samples and include control groups to strengthen the evidence
base. Santika et al. (2021) further corroborated this by recommending that studies prioritize identifying the
specific types of students who benefited most to ensure that scaffolding was tailored to diverse population needs.

Participant Scarcity. A lack of statistical power resulting from small participant pools weakened the robustness
of conclusions regarding the impact of graphic organizers. The following points delineate the scope and
application of this dimension as found in the review:

Studied just ten students divided into two groups, weakening statistical strength and limiting conclusions. (Nair
and Mohd Said, 2020).

Faced participant scarcity with only 26 students, reducing statistical power for validation. (Setyawati and
Nugroho, 2023).

Relied on ten participants in qualitative interviews, limiting representativeness and generalizability. (Alzahrani,
2021).

The synthesized data reveals that limited participant pools frequently weakened the statistical power of existing
research. Nair and Mohd Said (2020) and Alzahrani (2021) acknowledged that individual outliers influenced
small findings. Setyawati and Nugroho (2023) proved that scarcity made large-scale validation difficult. These
findings were corroborated by Bacungan (2023), who utilized ten SpEd students, noting representativeness
limits. Ali and Rajkumar (2021) further corroborated data connection challenges. Additionally, Lee and Hsu
(2022) corroborated the need for quantitative validation.

Participant scarcity implied that current statistical findings, while promising, required replication with larger
cohorts to establish a more rigorous level of scientific proof. This implication was corroborated by Ali and
Rajkumar (2021), who established significant gains in science scores but noted the challenge of connecting new
information when data sets were limited. Additionally, Lee and Hsu (2022) supported this by establishing that
their findings were based on qualitative observations of students creating mind maps, implying that quantitative
validation with higher participant numbers was necessary to confirm the depth of cognitive connections.

Small-scale studies were valuable for identifying emerging trends but were insufficient for confirming the large-
scale effectiveness of graphic organizers. This conclusion was corroborated by Nurhayati (2022), who concluded
through a qualitative descriptive study that while organizers helped EFL learners achieve meaningful reading,
the findings were descriptive rather than predictive for a larger population. Kim and Lee (2020) further concluded
that their case study approach provided depth in understanding knowledge structuring but lacked the breadth
required for universal application.

Future scholarship employs larger and more balanced participant groups to increase the power of the analysis.
This recommendation was corroborated by Wanpen (2022), who recommended that future research regarding
analytical thinking and constructivist models incorporate significantly larger samples. Fabros and Ibafiez (2023)
further corroborated this by recommending that training programs be developed for educators, while
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acknowledging that the validation of such programs required consistent testing across broader teacher and
student populations.

Contextual Scope Restrictions

Contextual Scope Restrictions identified the thematic, demographic, and environmental boundaries that
narrowed the applicability of existing research on visual scaffolding tools. This focused on how findings were
often isolated within specific academic subjects or learner profiles, failing to account for the interdisciplinary
and diverse nature of global education. The reviewed literature highlighted a significant gap in cross-domain and
multi-setting research, which hindered the development of a universal framework for graphic organizer
implementation. The investigation was structured around four primary codes: (1) Subject-specific focus, (2)
Learner-Type Boundaries, (3) Instructional Setting Constraints, and (4) Cultural/Regional Context. Collectively,
these demonstrated the necessity of expanding research parameters to validate the efficacy of these tools across
varied instructional landscapes. Below are the codes and their respective discussions.

Subject-specific focus. Much of the existing scholarship was confined to individual subject areas, which limited
understanding of how graphic organizers functioned in cross-curricular applications. Data extracted from the
reviewed literature clearly substantiate this specific dimension:

Concentrated on literacy instruction, showing improvements in reading comprehension and writing. However,
the narrow subject focus limited insights into how graphic organizers might support other domains like science
or mathematics. The authors recommended extending research to multiple subject areas. (Garcia-Sanchez and

Fidalgo, 2020).

Examined writing quality in EFL students, but the findings were tied only to descriptive writing tasks. This
narrow scope limited the applicability to other genres, such as argumentative or narrative writing. The authors
suggested exploring broader writing contexts. (Styati and Irawati, 2020).

Focused on science learning outcomes, showing gains with concept maps and KWL charts. Yet, the study did not
address whether similar strategies would benefit social studies or literacy. They recommended cross-subject
applications. (Ali and Rajkumar, 2021).

Studied mind mapping in social studies classrooms, but the findings were restricted to that subject. The authors
acknowledged that findings may not generalize to STEM or language learning. They called for multi-disciplinary
testing. (Lee and Hsu, 2022).

Applied graphic organizers in problem-based science lessons, but the scope was limited to science contexts. The
authors noted that broader application could strengthen constructivist pedagogy. They recommended expanding
to other subjects. (Kim and Lee, 2020).

The synthesized data reveal that area confinement frequently limited cross-curricular understanding within the
existing research. Garcia-Sanchez and Fidalgo (2020) and Styati and Irawati (2020) focus on literacy, while Ali
and Rajkumar (2021) restricted their work to science. Lee and Hsu (2022) and Kim and Lee (2020) focused on
social studies and science PBL, all establishing a need for multi-disciplinary testing. These findings were
corroborated by Yang and Lin (2024), who established roles across STEM required testing. Mendhakar et al.
(2025) further corroborated that enjoyment differed from informational utility. Additionally, Marcelo and
Baptista (2023) corroborated that effectiveness was contingent on the topic's nature.

The subject-specific focus implied that the pedagogical principles derived from one domain might not be directly
transferable to others without significant adaptation. This implication was corroborated by Mendhakar et al.
(2025), who established that while organizers supported comprehension, their impact on aesthetic reading
enjoyment in literature differed from their utility in informational texts. Additionally, Marcelo and Baptista
(2023) supported this by highlighting that concept maps were rated as highly appropriate for specific core science
topics, implying that their effectiveness was contingent upon the nature of the subject matter. Yang and Lin
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(2024) further corroborated that technical subjects like computational thinking required specialized visual
scaffolds that might not align with standard narrative mapping.

The current lack of interdisciplinary data prevents educators from maximizing the versatility of graphic
organizers. This conclusion was corroborated by Fitria ef al. (2023), who concluded that while their model was
effective for science literacy, its validity in other subjects remained a subject for future testing. Aranges et al.
(2025) further concluded that the effectiveness of story organizers in fables might not reflect the complexities of
summarizing technical or non-narrative information. Finally, Sudarman et al. (2024) concluded that writing
instruction required research across more varied genres to fully understand the constructivist role of organizers.

Future research prioritizes multi-disciplinary testing to explore the versatility of visual scaffolding. This
recommendation was corroborated by Fabros and Ibafiez (2023), who recommended that training programs be
developed specifically for educators to implement these tools in mathematics, a field where they are traditionally
less common. Yang and Lin (2024) further corroborated this by recommending that future studies assess the
impact of organizers across different age groups and gender variables in technical environments. Finally, Petallar
and Mosa (2025) recommended exploring the applicability of organizers across broader academic and
professional contexts to ensure long-term effectiveness.

Learner-Type Boundaries. Research findings were often restricted to specific learner profiles, which obscured
how graphic organizers affected students with different cognitive and linguistic backgrounds. This dimension is
firmly validated by the following synthesized evidence:

Explored graphic organizers with ELLs, finding positive effects on comprehension. Yet, the study acknowledged
that not all students benefit equally, highlighting that findings may not generalize to mainstream learners. The
author suggested further research across diverse learner populations. (Alswailah, 2023).

Studied young ESL learners in Malaysia, but the findings were tied to one age group and language context. This
has limited applicability to older learners or different ESL populations. The authors recommended testing across
varied age ranges. (Nair and Mohd Said, 2020).

Examined Filipino elementary classrooms, but the findings were specific to mother-tongue instruction. The
authors noted that findings may not apply to bilingual or multilingual contexts. They suggested replication in
diverse language settings. (Castro and de Guzman, 2022).

Also highlighted that teachers perceived uneven benefits among ELLs. Some learners thrived, while others
struggled, showing that learner-type boundaries affect outcomes. The study recommended differentiated
approaches. (Alswailah, 2023).

Found improvements in literacy, but their participants were mainstream learners. The authors acknowledged

that neurodiverse students may require adapted strategies. They suggested tailoring organizers to learner needs.
(Garcia-Sanchez and Fidalgo, 2020).

The synthesis of existing literature indicates that profile restrictions often obscured the specific effects of
instructional interventions. Alswailah (2023) established uneven benefits for ELLs, while Nair and Mohd Said
(2020) and Castro and de Guzman (2022) focus on specific age groups. Garcia-Sanchez and Fidalgo (2020)
established that mainstream findings might require adaptation for neurodiverse learners. These findings were
corroborated by Barwasser et al. (2025), who established that struggling L2 learners required individual
reinforcement. Bacungan (2023) further corroborated specialized SpEd gains. Additionally, Urton et al. (2025)
corroborated integrity as a benefit factor.

The focus on specific learner types implied that a one-size-fits-all approach to visual scaffolding might
inadvertently exclude students with unique cognitive requirements. This implication was corroborated by
Alswailah (2023), who established that teachers noted uneven benefits, suggesting that individual learner
differences mediated the success of the strategy. Additionally, Bacungan (2023) supported this by highlighting
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that students with intellectual disabilities demonstrated specialized memory gains that might not be mirrored in
mainstream populations. Barwasser et al. (2025) further corroborated that learners from different native language
backgrounds required varied levels of motivational support when using organizers.

The efficacy of graphic organizers was not universal but was significantly influenced by the demographic and
cognitive profile of the student. This conclusion was corroborated by Urton et al. (2025), who concluded that
treatment integrity was a significant factor in why some students with disabilities benefited more than others.
Choi (2021) further concluded that neurodiverse learners required visual-spatial representations to support
specific executive function deficits, a need that differs from mainstream learners. Finally, Tabon and Tomas
(2025) concluded that while organizers bridged gaps for struggling readers, their role in motivating independent
students required more long-term verification.

Educators should implement differentiated strategies to ensure that visual tools are accessible to all learner types.
This recommendation was corroborated by Ferrer and Naanep (2025), who recommended addressing classroom
management and socioeconomic disparities to ensure that scaffolded tasks were inclusive. Leorito (2025) further
corroborated this by recommending that self-directed learning readiness (SDLR) be assessed to tailor the level
of scaffolding provided to each student. Finally, Etcoy (2025) recommended providing "skeleton maps" for
struggling learners to reduce the cognitive burden while maintaining active engagement.

Instructional Setting Constraints. The physical or digital environment in which research was conducted often
limited the relevance of findings to other educational modalities. The thematic integrity of this dimension is
underpinned by the following synthesized findings:

Examined graphic organizers in an online learning environment, reporting gains in self-efficacy. However, the
findings were tied to digital contexts and may not apply to traditional classrooms. The authors emphasized the
need to test across varied instructional settings. (Estacio et al., 2022).

Studied online learners using visual mapping tools, but the findings were limited to virtual environments. The
authors noted that classroom-based applications may differ. They recommended comparative studies across
settings. (Banos and Martinez, 2023).

Focused on traditional classrooms in Lahore, limiting insights into blended or online learning contexts. The
authors acknowledged that instructional setting constraints reduce generalizability. They suggested expanding
to hybrid models. (Razzaq et al., 2022).

Applied collaborative mind mapping in face-to-face classrooms, but did not test digital adaptations. The authors

noted that online collaboration may produce different outcomes. They recommended integrating digital tools.
(Lee and Hsu, 2022).

Studied ELL classrooms in U.S. schools, but the findings were tied to specific institutional contexts. The author
emphasized that instructional setting differences affect outcomes. Broader testing was recommended. (Alswailah,
2023).

The findings established that physical or digital conduct limited relevance. Estacio et al. (2022) and Banos and
Martinez (2023) establish virtual gains, while Razzaq et al. (2022) and Lee and Hsu (2022) focus on traditional
settings. Alswailah (2023) established that instructional differences significantly affect outcomes. These findings
were corroborated by Petallar and Mosa (2025), who established digital settings required unique solutions. Herro
et al. (2025) further corroborated agency in technologically-rich environments. Additionally, Ajaka and Al
Chami (2023) corroborated computer-based superior retention.

Instructional setting constraints implied that the technological infrastructure of a school significantly determined
the feasibility and success of graphic organizer interventions. This implication was corroborated by Estacio et
al. (2022), who established that self-efficacy gains were closely tied to the specific features of the online STS
environment. Additionally, Banos and Martinez (2023) supported this by highlighting that primary student in
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virtual settings required unique orientations to use mapping tools effectively. Petallar and Mosa (2025) further
corroborated that the instructional benefits recognized by teachers were often mediated by the availability of
digital resources.

The medium of delivery was a critical variable that must be accounted for when evaluating the efficacy of visual
scaffolding. This conclusion was corroborated by Herro et al. (2025), who concluded that curricula designed for
connected learning strengthened student agency specifically in technologically-rich environments. Ajaka and Al
Chami (2023) further concluded that computer-based organizers were superior for retention in modern
classrooms compared to traditional text methods. Finally, Esguerra (2025) concluded that digital story maps
notably improved retention scores, suggesting a shift in learning outcomes toward digital fluency.

Therefore, schools invest in the necessary infrastructure to support multi-modal instructional settings. This
recommendation was corroborated by Petallar and Mosa (2025), who recommended that schools provide the
digital resources necessary to sustain the implementation of visual aids. Mo (2024) further corroborated this by
recommending the integration of technology to improve digital literacy alongside critical thinking. Finally, Ferrer
and Naanep (2025) recommended that robust support mechanisms be implemented to address the challenges of
managing classroom efficiency across different settings.

Cultural/Regional Context. Many studies were rooted in specific national or regional contexts, which limited the
global generalizability of the reported benefits. The following findings illustrate the alignment between the
literature and this thematic dimension:

Conducted their study in West Sumatra province, embedding findings in a specific cultural context. While
effective locally, the findings may not translate to other regions with different educational practices. The authors
noted that replication in diverse cultural settings is necessary. (Fitria et al., 2023).

Restricted their study to Lahore, limiting cross-regional applicability. The authors acknowledged that cultural
and regional differences affect teaching practices. They recommended expanding to rural and cross-regional
contexts. (Razzaq et al., 2022).

Studied Filipino classrooms, providing localized insights but lacking global generalizability. The findings were
tied to specific cultural contexts. The authors emphasized replication in other settings. (Castro & de Guzman,

2022).

Examined ELL classrooms in the U.S., but the findings were tied to American cultural contexts. The author noted
that findings may differ in international settings. They suggested cross-cultural comparisons. (Alswailah, 2023).

Studied Turkish social studies classrooms, but the findings were embedded in one national context. The authors
acknowledged that cultural differences may limit generalizability. They recommended broader international
studies. (Giirgil, 2020).

The synthesized data indicates that the heavy concentration of research in specific geographic locations has
restricted the broader, global applicability of the findings. Fitria et al. (2023) focus on West Sumatra, while
Razzaq et al. (2022) focus on Lahore. Castro and de Guzman (2022), Giirgil (2020), and Alswailah (2023) each
established their work in Turkish, Filipino, and American contexts respectively, all acknowledging limits to
international generalizability. These findings were corroborated by Marginingsih et al. (2025), who established
unique anxieties required localized ESP solutions. Fitria et al. (2023) further corroborated national science
problems were addressed. Additionally, Razzaq et al. (2022) corroborated pedagogical culture influence.

The limitation to specific cultural contexts implied that pedagogical models for graphic organizers might require
"localization" to be effective in different parts of the world. This implication was corroborated by Fitria et al.
(2023), who established that their scientific literacy model addressed specific national problems in Indonesia,
suggesting it might require modification for other systems. Additionally, Razzaq et al. (2022) supported this by
establishing that teachers' lack of awareness and willingness were tied to the specific pedagogical culture of
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Lahore. Castro and de Guzman (2022) further corroborated that mother-tongue instruction strategies were deeply
embedded in local linguistic identities.

The effectiveness of visual scaffolds was not a culturally-neutral phenomenon but was shaped by the local
instructional landscape. This conclusion was corroborated by Marginingsih et al. (2025), who concluded that
student perceptions of improved clarity were tied to the specific genre conventions of their regional news items.
Alswailah (2023) further concluded that the American cultural context of her ELL study necessitated cross-
cultural replication to ensure international validity. Finally, Giirgil (2020) concluded that Turkish students'
positive emotions were specifically linked to the structured handling of their local social studies curricula.

Therefore, future researchers prioritize cross-cultural and international comparisons to establish global
pedagogical norms. This recommendation was corroborated by Kurniaman and Zufriady (2020), who
recommended that further research explore effectiveness across varied regional grade levels and subjects.
Bunnao (2025) further corroborated this by recommending longitudinal studies with more diverse, international
samples to validate findings. Finally, Antonio and Agaloos (2025) recommended the application of story
mapping strategies to cultivate independent comprehension across varied cultural narrative structures.

A teaching primer can be developed

A primer is a sophisticated instructional blueprint and strategic guide, meticulously synthesized from research-
driven insights to empower educators in the seamless integration of graphic organizers (GOs) into the classroom
ecosystem. This primer is titled "A Teaching Primer on Constructivist-Based Graphic Organizers: A Guide for
Elementary Teachers." This primer is further developed based on the findings of the conducted study, wherein
this primer can be a print or non-print format to aid students in managing and organizing information. It is
designed to catalyze the holistic development of cognitive, affective, and social skills, allowing students to
transform into active architects of their own understanding. At the same time, knowledge will be developed
through scaffolding, serving as a cognitive bridge that reduces mental load and fosters deep conceptual
understanding. This primer serves as scaffolding for the learning of the students to be able to improve their grades
in all subjects.

Further, this primer can also be used in different subjects, especially subjects that rarely use GOs like PE, TLE,
ESP, Filipino, and MAPEH, and it further addresses the different limitations like duration, sample, and
Contextual Scope Restrictions. This primer is divided into several distinct parts. The first part, "'The Foundation
of Knowledge Construction,' establishes the theoretical framework by introducing the Bruner Perspective, the
Three Pillars of Approach, and the formal definition of graphic organizers. The second part presents Print
Graphic Organizers, while the third part addresses Non-print (Digital) Graphic Organizers. Both sections are
meticulously aligned with the MATATAG Curriculum, providing specific definitions, grade-level topics, and
learning competencies for various subjects. Additionally, the third part identifies specific digital tools used to
create these organizers in technology-mediated environments.
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Educaticn in the twenthy-first century demands instructional approaches TEACHING WIT

that move beyond passive leaming and toward meaningful knowledge
construction. As classrooms become increasingly diverse and dynamic,

teachers are called to adopt strategies that actively engage leamers, develop | ~ < GMPH’C ORGHNIZERS

higher«_order thinking skills,.cnd fo:.ter deeper understanding. Amorjlg these

It asppors comprehereion, acdt Iinking, and incwiedos megiaion. A CONSTRUCTIVIST-BASED
exerninin oo eectivaners of G orgorizer in clementery eoaon GRAPHIC ORGANIZERS GUIDE
through the lens of Constructivist Leaming Theory, parficulary the principles HERS
ey b ot o e o ot oo FOR ELEMENTARY TEAC
understanding when strategically integrated into instruction. However, it also
idenfified several pracfical challenges faced by teachers, including limited

instructional time, lack of structured fraining, uneven digital access, and limited
subject integration.

In response fo these findings, this primer was designed to bridge research and .
chassroom practice. It provides structured, fime-efficient, and adaptable models i =

L)

that support teachers in integrating graphic organizers across subject areas
Grounded in constructivist principles, this guide emphasizes scaffolding, prior
knowledge oactivation, collaborative leaming, and visual representation as
foundations of meaningful instruction. This primer is intended for elementary
teachers, pre-service educators, and instructional leaders who seek practical
yet research-informed strategies to enhance classroom leaming. It offers ready-
to-use templates, subjectspecific applications, and inclusive education
strategies. Both print and digital implementation approaches are suitable for a
varied classroom context.

The author hopes that this work wil serve not only as an instructional
resource but also as an invitation for feachers to view graphic organizers not
mersly as supplementary fools but as essential instruments for cultivating
deeper thinking, collaboration, and leamer-centered education. Through
thoughtful application and reflective proctice, may this guide confribute fo
mere engaging, inclusive, and constructivist classrooms.

TB.O
2026
TERESA B. OBUNAN

AUTHOR

.\
& e

The completion of this Teaching Primer would net have been possible without
the guidance, support, and encouragement of several individuals who have This teaching primer aims fo:
significantly contributed to ifs development. ’

1.Provide structured and proctical guidance on the implementation of both

First and foremost, the author expresses her sincere grafitude to her Research print and non-print graphic organizers in elementary classrooms.

Adviser, Mrs. Rinbeth S. Riva, for her invaluable guidance, constructive

feedback, and unwavering support throughout the development of this study. 2.Promote cognitive knowledge construction by enabling leamers to organize,
Her expertise and commifment fo academic excellence greatly sirengthened analyze, and synthesize information through structured visual tooks.

the quality and direction of this instructional resource.
3.Support social knowledge construction and scaffoiding by encouraging

4 special and profound cppreciation is extended to Dr. Geremy G. Sanchez, colloborafive leamning ond guided meaning-making aligned  with
the Chairperson of the research panel. His scholarly leadership, high Constructivist Learning Theory.
standards of academic excellence, and insightful recommendations were S y . s y
instrumental in the successful completion and refinement of this work. 4.Demonstrate the effective infegration of graphic organizers across multiple
\ subject areas, and other elementary disciplines.
)

\ The auther also conveys her deepest gratitude to the panel members, Mrs.

A Rodilyn C. Angligen and Mr. Severo R. Tallpo, whose expertise and scholarly
perspectives enriched the study and contributed fo its academic rigor.
Special thanks are also extended to Mrs. Catherlne L. Tomas, the Language
Expert, for her meticulous review and assistance in ensuring the professional
quality and finguistic clarity of this primer.

Grateful acknowledgment is likewise given fo the faculty and administration
of llocos Sur Polytechnic State College, Cervantes Campus, as well as to
colleagues and fellow educatfors who shared ideas and encouragement
during the process of conceptualizing these instructional materials.

Special thanks are extended to the schools, teachers, and leamers who
confinue to inspire the pursuit of meacningful and learner-centered
instructional practices within the MATATAG Curriculum framework. Above all,
the author offers heartfelt gratitude to her family for their constant support,
patience, and understanding. Their encouragement has been a continuous
source of strength and motivation throughout this academic endeavor.

Teresa B. Obunan
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The landscape of twenty-first-century education is rapidly shifting from
the fraditional "banking medsl” where focts are simply depesited info
passive learners, foward a dynamic Constructivist Model. In this modemn
approach, students are the primary architects of their own understanding,
tasked with building “houses of knowledge™ through active engagement and
critical inquiry. For elementary educators, particularly those navigating the
specialized demands of the MATATAG Curriculum, the challenge lies in
transforming complex learning competencies into accessible, structured
experiences that foster deep conceptual understanding rather than rote
memorization

This Teaching Primer serves as a research-infformed response to that
challenge. It is the direct output of a systematfic literature review that
examined the functional mechanisms of visualspatial tools across diverse
elementary classrcoms. Grounded in the Constructivist Leaming Theory of
Jerome Bruner, this guide reframes graphic crganizers not merely as
supplementary worksheets, but as essenfial Thinking Tecls and Visual
Scaffolds.

These tools are designed to suppeort the “lconic Stage™ of cognitive
development, using spatfial layouts and shapes to bridge the gap between
concrete experiences and abstract academic concepts. The primary goal of
this primer is to empower educators with a dual-modality approach, offering
both Print-Based and Mon-Print (Digital) grophic organizers. By providing
ready-to-use templates ranging from Cencept Maps and KWL Charfs fo
digital mind-mapping and interactive whiteboards, this resource addresses
common classroom barriers such as limited instructional fime and the need
for inclusive teaching strategies.

As you explore the chapters ahead, you will find that each fool i
mapped to specific cognitive tasks, comparing ideas, sequencing processes,
or structuring logical arguments. The auther hopes that this primer will serve
as a practical readmap for teachers to facilitate lessons where every leamer
can experience the "A-hal” meoment the precise second when a visual
connection becomes lasting knowledge.

CHAPTER §
Navigating the Curve: Practical Limitations and Time Saving Strategies
= The Challenge: Time Consumpition... 42
= The Constructivist Perspective on Time... 43
Coniribution of the Primer. 44
Ref ces, 45

+4

Gaey
+ CONTENT -

Preface i

Acknowledgement. i
Chbjectives of the Teaching Frimer iii
Introduction. v
Table of Content. v

CHAPTER 1

The Foundation of Knowledge Construction
CHAPTER 2

AGuide fo Selecting and Using Graphic Organizers.
CHAPTER 2

Print-Based Graphic Organizers

= Concept Map. 5
= enn Diagram 7
= T-Chart. ]
= Timeline Chart. 1
= Oreo Organizer. 12
= 3emantic Maps. 14
= KWL Chart 15
= Schematic Diagrarr 18
= Advance Organizer. 19
= 3fory Maps. 21
= Four Square Diagram 22

The Powser of Tangible Leaming. 24

CHAPTER 4

Non-Print [Digital) Graphic Crganizers. 25

Several Types of Non-print Graphic Crganizers
Digital Mind-mapping software
Canva Diagram.

igital Story Maps.

Digital Cencept Mapping.
Chromebeck Integrated Graphic Organizers.
Text-Mining Al- Powered Graphic Grganizers
PowerPoint-based concept map:

Chapter 7

dation of Knowledge C PR

g

() The Fe
a

Infreduction

In the modem classroom, particulary under the MATATAG Curriculum, educators
are often overwhelmed by the volume of competencies students must master. This
primer iz not merely o collection of worksheets; it is a deliberate pedagogical
strategy. It moves away from the "banking medel” of education, where facts are
simply deposited infe passive leamers, and moves foward a Constructivist Model. In
this model, students are the primary architects, using visual tools to build their own
“houses of knowledge" (Gurgil, 2020).

Theoretical Anchor: The Bruner Perspective

To teach effectively with Graphic Organizers (GOs), we must understand the
“Why" behind the "How.” This primer is anchored in the work of Jerome Bruner (1946),
who posited that any subject can be taught effectively fo any child if the instruction
is scaffolded correctly. Our research findings confirm that GCs serve as the essential
bridge between a student's current ability and their potential growth.

[|=/-7\.r The Three Plllars of the Visual Approach
854

.Prior Knowledge Activation: Learning only happens when a student can "hook™ a
new idea onto something they already know. Research by Nair and Mohd Said
[2020) highlights that erganizers like KWL Charts provide these "cognifive hooks,”
ensuring that new lessons are not isolated but connected fo the leamer’s existing
world.
2.3caffolding: Imagine a building under construction. The scaffelding is femporary

but necessary. Similarly, a graphic erganizer supports a student’s thinking process.
As evidenced by Santika et al. {2021), as the student becomes more confident,
the "scaffold” is gradually removed, leaving behind a permanent, independent
structure of understanding.

3.The Iconic Shiff: Elementary leamers cften struggle with absfract symbols. As

Bruner suggesfed, sfudenis learn best through an lconic Stage using images and

spatial layouts fo bridge the gap between a physical object and an abstract

idea. Graphic organizers provide this visual language, making the “invisible™

process of thinking "visible™ (Mayer, 2021).

~ S N
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Graphlc Organizer (GO)

In this primer, we define o Graphic Organizer as a Visual-Spatial
Scaffold:

= Visual: It uses lines, shapes, and arrows to dencte meaning and
hierarchy.

Spatial: The placement of @ werd [e.g., at the fop for a main
idea or in the center for a theme) tfells the student its relative
importance (Novak and Canas, 2020).

Scaffold: It simplifies the complex without "watering down™ the
academic confent, allowing for inclusive leaming across various
levels of ability.

The "A-hal” Mement

. A graphic organizer is successful not when the student fills it out
perfectly, but when they lock at the completed map and
experience a moment of clarity. That coennection where a sfudent
reglizes how two separafte concepts are related is the precise
mement of Knowledge Ceonstruction.

e &

B B B J
A IIT—

» Google Slides Flowcharts (Non-Print): Digital templates that allow students to
physically map the transfer of energy in a Food Chain.

3. To Define and Structure Ideas
These tools are used to organize deep analysis or build logical arguments.

= Concept Map: Illustrates broad relationships to structure overall knowledge.
Alzahrani (2021) identifies this as a key tool for summarizing complex topics like
"Methods of Plant Propagation.”
OREQ Organizer: A structured framework (Opinion, Reason, Example, Opinion).
Samosa et al. (2021) proved this improves evidence-based writing in Grade 4.
Advance Organizer: Used before a lesson to connect prior knowledge. Mayer
(2021) explains that these reduce cognitive load by providing a mental "anchor”
Four Square Diagram: Divides information into quadrants to analyze word
meanings through context clues and synonyms.

4_For Social and Collaborative Construction (Non-Print)
These digital platforms transform GOs into infinite, "living” workspaces for real-
time collaboration.

* Padlet (Canvas Mode): A non-linear tool where students "construct” history in
real-time by linking multimedia ideas to a central theme.

Canva Whiteboards: An infinite digital canvas that allows for brainstorming and
connecting complex ideas using interactive stickers and timers

Interactive Whiteboards: Allow students to physically "drag and drop” elements,
such as merging decimal blocks to visualize regrouping.

PowerPoint Hyperlinks: Supports "Interactive Discovery” by allowing students to
click icons that jump to detailed slides, such as exploring different Human Body
Systems.

=

"A Note to the Educafor: The Power of the Visual Scaffold”

"The mind does not forget what the eye has seen and the hand
has mapped.”

As you explore the Print and Mon-Print organizers in the following
sections, remember: These are not just shapes on a page. They
are the tools that will help your learners transition from Passive
Receiver fo Active Knowledge Constructors.

Choose the tool.

Meodel the process. Witness the understanding.

© .

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOL: 10.47772/1JRISS | Volume X Issue V May 2026

Section 1:

The "Why" (The Constructivist Hook)

Graphic Organizers (GOs) are not merely "coloring activities” or passive worksheets. In
aconstructivist classroom, they are Thinking Tools and Visual-Spatial Scaffolds.

« Active Construction: They move away from the "banking model" where students
just receive facts. As noted by Gorgil (2020), GOs allow learners to physically build
their own "houses of knowledge™ by manipulating information into meaningful
structures.

» Scaffolding: Like a building's temparary suppart, a GO supports a student’s thinking
until they are confident enough to have the "scaffold” removed. Santika et al. (2021)
found that this gradual release of responsibility leaves behind a solid, independent
structure of understanding.

Section 2: Selection Guide

Choose the right tool based on the cognitive task required by the MATATAG Learning
Competencies.

1. To Compare and Classify

These tools help students identify logical relationships, similarities, and differences.

« Venn Diagram: Ideal for showing intersections and unigue traits. Thomas and Smith
(2020) emphasize its power in inclusive classrooms for distinguishing complex
concepts like "Sex" and "Gender"

» T-Chart: A simple way to visually separate and compare two facets, such as "Helpful
vs. Harmful” material changes.

« Semantic Maps: Also known as word webs. Research by Setyawati and Nugroho
(2023) proves that these are superior for vocabulary mastery because they link a
central concept to its unique traits.

2. To Sequence and Map Processes
These organizers represent specific events in chronclogical order or show functional
relationships within a system.
» Timeline Chart: Visually represents events in a linear, chronological format, perfect
for tracking the development of 2 community over time.
 Schematic Diagram: Uses symbols and lines to illustrate the structure and
functional connections of a system, such as assembling a Simple Circuit.
» Story Maps: Organize story elements like characters, setting, and plot to help
students see the logical flow of a narrative.

Chapter 3

(@]
8( I \8 Print-Based Graphic Organizers
S Q-

Print-based graphic organizers are visual tools presented in physical or paper
format. These are widely used in fraditional classroom settings and are accessible
even in schools with limited technelogical resources.

1.Concept Map-is a hierarchical visual framework used to illustrate relationships
between ¢ main idea and various supporting concepts. It uses "nodes” (circles

or boxes) to represent ideas and “linking phrases™ (usually vers or prepositions
on arrows) to explain exactly how those ideas are connected.

@Types of Graphlc Organizers

According fo the systematic review conducted for this primer, Concept
Maps are the most effective tools for "Knowledge Synthesis.” Findings from Gorgil
(2020) and Alzahrani (2021) suggest that these maps allow elementary learners to
move from the "Iconic Stage” of simply seeing images to the "Symbolic Stage” of
understanding abstract relationships. By visually linking concepts, students can see
the "big picture” of a lesson, which reduces the cognitive effort required to
memorize facts.
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s G s 5
\# Effectiveness: Research proves that Concept Mapping significantly improves 2. Venn Dlagram- @ visual tool that illustrates the logical relationships between
long-term retention because it forces the student to organize information different sefs, showing similarifies, differences, and intersections.
logically rather than just listing it.
.
Constructivist Role: It acts as a Mental Model. Following Jerome Bruners Venn Dla rq m
perspective, this tool allows students to "build” their understanding by g

physically anchoring new information to concepts they already understand.

Example: MATATAG Curriculum
= Subject:
= Grade Lev: Grade 4
» Topic: .. - ...Pamamaraan ng Pagpaparami ng Halaman
. Leommg Compefency Naipakikita ang wastong pamamaraan sa
pagpaparcami ng haloman sc paraang
sekswal at asekswal.

EPP

» Parts of the Lesson
» Presentation — to explain sexual (sekswal) vs asexual (asekswal)
propagation
* Generalization = to summarize all methods (buto, cutting, graffing,
efc.)
Subject B
Artiplsyal
| Thomas and Smith (2020) emphasize that Venn Diagrams are powerful
instruments for "Relational Reasoning.” In the Philippine elementary context, this tool
provides @ common visual language that simplifies complex comparisons. Your
research suggests that using this print tool in a shared classroom sefting allows
students to engage in "Social Negetiation"—a key part of Vygotsky's theory—as
they discuss and decide where to place overlapping information versus unique
fraits.

é"fﬁecmeneu: Highly effective for helping students identify logical relafionships
and "see” how two different topics are actually connected, without relying on long,

difficult paragraphs of text.
Constructivist Role: It promotes Collaborative Inquiry. By physically moving
information into categories, students act as "architects of logic,” organizing their

thoughts infe a structured mental map.
(Codwenmm veriogetun) GRAFTING R 11909

L B}
A

Example: MATATAG Curriculum
Subject: .

3. T-Chart- is @ two-column graphic organizer used to examine fwo facets of a
single cbject, situation, or event. Named after its “'T" shape, it is the primary visual
tool used for listing "Pros and Cons,” "Cause and Effect,” "Fact vs. Opinicn,” or

“Before and Affer.” >

.Characterizing "Gender” and "Sex”
(Understanding identity)

Learning Competency: Distinguishes between “sex” (biolcgical)
and “"gender” (socialy constructed) as a foundation for
understanding personal identity.
Parts of the lesson:

« Presentation — to explain differences (biological vs social)

* Generalization — fo highlight shared aspects (identity,

influence)
* Assessment — students create their own comparison

0 ~

SEX - BIOLOGICAL

29
IDENTITY

« BOTH CONTRIBUTE TO
APERSON'S IDENTITY

In the systematic review conducted for this work, the T-Chart was identified as
a foundational “Dual-Category Scaffold.” This tool is vital for elementary learners
transitioning from the iconic {(image-based) to the Symbolic (word-based) stage of
development. Furthermore, the meta-analysis by Santika et al. (2021) supports the
use of such organizers to provide “Scaifoided Reading,” ensuring that students can
clearly distinguish between two sets of data, such as "Helpful vs. Harmful" materials,
without cognitive confusion. This structural clarity is a key requirement for mastering
the MATATAG Curriculum competencies.

-@"Eﬂecﬁveness: According to the findings, the T-Chart maximizes clarity by

separating information info two distinct, easy-to-read lists. It aflows teachers to
provide high cognitive value and immediate feedback during classroom
discussions.
Constructivist Role: It acts as a Categorization Tool In a constructivist classroom,
this tool helps students organize their “Internal Mental Filing Cabinet” by forcing
them fo decide exactly which category a piece of information belongs to,
thereby strengthening their logical reasoning and classification skilis.

B b B Q|
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Example: MATATAG Curriculum 4. Timeline chart- is a type of graphic organizer that visually represents specific
« Grade levelr. . Grade 4. eventfs in chronological order, offen including dates, in alinear format.
= Subject:.. ..Sc,ence_
« Quarter... .Quarter 1,
Weeks 58, i:'y M T I a
= Learning Competency: explain that changes in materials can be N o) X g e Ine *

harmful to living and non-iving things in the environment, such as
frash disposal, and burning household materials.
Parts of the lesson:

» Presentation — fo show examples of heipful and harmful changes

+ Generalization — to summarize differences

* Assessment — students classify new examples

o . Lo
& }
MATERIAL -
- A
The systematic review of 100 studies conducted for this primer highlights the
"El’ml vs. "mml Timeline Chart as a primary tc)_ql TO( "Tempo_rol Scaffolding_;". HnQings from ang

{2020) demonstrate that organizing information chronologically is a pedagogical

i i i i vents. By i t "time”

MAKING CLOTHES AIR POLLUTION necessity for discrete tasks like sequencing events. By transforming abstract “time’
« Transform fabric L, * Burning materials & «

info @ concrete visual object, this tool reduces cognitive load and provides a clear
spatial-temporal path for the brain to follow, which is a core requirement for

into useful .| releases
o Slothrg smoke. o mastering historical and biological sequences in the MATATAG Curriculum.
BUILDING FURNITURE | WATER POLLUTION (@' Effectiveness: According to research, the Timeline Chart is highly effective for
* Shape wood into =’ Dumping waste Chronological Sequencing and Contrastive Analysis, helping students see
;m:;chaks :’mm water exactly what happened before and after a specific turing point.
g 8 % MAKING GARDEN SOIL POISONOUS FUMES “& Constructivist Role: It serves os a Sequential Anchor. In a consfructivist classroom,
, @, « Convert food scraps D) o e MM"Q household this tool helps students "map out" the flow of history or a process, allowing them
) into soil fertilizer. oo G\ chemicals creates fo construct a mental timefine that integrates new facts info a structured, logical
sequence.
yﬁ%\ RECYCLING BOTTLES FOREST LOSS Example: NStStT)ATATG Curriculum
/B « Repurpose plastic _|, » Excessive logging e
& {7 ] bottles intonew destroys habitats » Grade Level: ; )
products. and degrades land. 8 TOPIC: cccrrcrimersmsecenenANG PINAGMUIN @t Pagoabago sa Aking

Komunidad
= Leaming Competency.."Nallalarawan ang sariling komunidad batay sa
lokasyon, lawak, o palatandaang heograpikal.”
= Parts of the lesson:
« Presentation — to show how the community developed over ime
« Generalization - to summarize changes
* Assessment — students arange or create their own fimeline

B N EEE
P === e —

Cer/ f%, TIMELINE CHART: ANG NAKARAAN AT KASALUKUYAN NG AKING KOMUNIDAD Example: MATATAG Curriculum
i<l —_— * SUDJECT: oo English
Ang aming lugar ay isang masukal na kagubatan at » | ‘ = Grade Level: Grade 4
kakaunti pa ang mga naninirahan. | = TopiC: ....... Distinguishing Fact from Opinion and Composing

Persuasive Paragraphs

i Sinimulang itayo ang unang paaralan at s;mbahan sa | ’ = Leamning Competency: Distinguish between fact onq opini(_)n and use
_sentro ng aming barangay. them to express a personal viewpoint or reaction
\ - fo o fext.

Parts of the Lesson:
Nagkaroon na ng l kuryen tubi a. E
bawat :(aba::y?n ok gt ’ « Presentation- show how an argument was bullt
—_— * Generalization- summarize the essential ingredients

Taong 2010 ang kalsada at ¢ |=p  Assessment- create their own OREO organizer
Health Center para sa mga maysakit. él

.« . ..
Kmhlum na ang komunidad; nang intenet, =l O O W g
. malalaking gusali, at maunlad na pamllman ‘ \' 8t reo plnlon ntln
5.OREO Organizer- The OREO graphic organizer is a structured writing framework @ 3
designed to help writers construct clear and logical arguments. Opinion- Give your opinion.

It stands for:
= O - Opinion: State your main point or thesis.
= R-Reason: Provide a reason that supports your opinion.
= E-Evidence: Offer examples or evidence fo back up your reason.
= O - Restate your opinion: Reinforce your point after providing support.

| think that students should have longer recess
break every several day

Reason- Your reason for your opinion.
This is because playing oufside helps our brains
rest and stay focused.

In the systematic review of instructional tools conducted for this work, the OREQ
Organizer is identified as a vital insirument for "Structural Scaffolding™ in writing.
Supporting literature from Samosa et al. (2021) demonsirates that using
organizational logic, such as the OREO framework, significantly improves the quality
of argumentative and persuasive writing among Grade 4 students. By providing a
clear, sequential path for expressing thoughts, this tool helps leamners transition from
simple sentences fo well-structured, evidence-based parographs, a core
competency emphasized in the MATATAG Curriculum.

o ~
Example- Glve an example to support your opinlon.
Affera long recess, my classmates and | behave

. better and finish our work faster in the next class.
qffﬂecnveness: According fo research findings, the OREO organizer is highly

effective because it breaks down the complex task of persuasive writing into .
manageable steps. It ensures that students do not just state an opinion but also

learn the importance of justifying it with logic and evidence. Opinion- Restate your opinion.

Constructivist Role: It faoclitates Cognitive Scaffolding. In o constructivist Therefore, a longer recess Is important 1o help us
classroom, this tool helps students organize their "Internal Monologue” info a leam and be happy at school.

logical sequence. By physically filing out each section, students are "building” an
argument piece by piece, moving from subjective feelings to objective,

structured reasoning.
B B
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6. Semantic Maps- A semanfic map, also known as a graphic organizer or web of
words, is a fool used fo visually represent the meaning-based connections
befween a ceniral word or concept and associated ferms or ideas.

=) MY SEMANTIC MAP TEMPLATE <=

Semantic Mapping as a superior strategy for vocabulary mastery and
finguistic connection. Findings from Setyawati and Nugroho (2023) demonstrate
that when Grade 3 sfudents categorize words based on shared meanings rather
than just memorizing definitions, their retention rates increase significantly. This tool
acts as a "schema-buiider,” helping learners anchor new terms to their existing prior
knowledge, which Is a core principle of the Consiructivist Theory applied in this
primer.

(@' Effectiveness: Proven to be highly effective for literacy and language subjects. It
" helps students identify patterns in language and group related ideas, which
strengtnens long-term memory and reading comprehension.
Constructivist Role: it facilitates Schema Extension. By clustering related
concepts, students expand their "Internal Schemas,” allowing them to assimilate
new vocabulary into what they already know about a fopic.

7.KWL Chart- s o three-column graphic organizer that helps leamers track what
they Know, Wanf to know, and have Learned abeut a topic. It serves as a visual
record of the entire learning journey, from initial curicsity fo final mastery.

« K (Know): Students st thelr prior knowledge to "warm up' the brain.

« W {Want to Know): Studenfs set their own leaming goals by asking questions.

* L (Leamed): $fudents summarize new information at the end of the lesson.

N £ A
/Km' Wartioinon [Lemd b

Q A A 4

27| KWL Choart s highlighted as the premier fool for "Prior Knowledge Activation.”
Hndihgs from Nair and Mohd Said (2020) demonstrafe that using KWL charts
significantly Improves reading comprehension by allowing sfudents o create
"cognifive hooks" for new information. By explicitly idenfifying what fhey alrsady
know before a lesson begns, students are befter prepared fo assimiate new
concepts info their existing mental frameworks, a central process in Constructivist
Learmning Theory.

i:\fEffecil‘veness: Research proves that KWL charts fransform students from passive
listeners info active investigators. It is highly effective in Science and Social
Studies (Araling Panlipunan) where building on previous lessons Is essential.

Constructivist Role: It faciitates Self-Directed Inguiry. As emphasizad in the
MATATAG Curriculum, this tool encourages studenfs fo take ownership of their
leamning by identifying thelr own “knowledge gops' and filing them through
active exploration.

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
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Example: MATATAG Curriculum
Subject: ...
Grade Level: Grade 4
Topic: ... Properties of Quadrilaterals
Leaming Competency: Identifies and describes the different fypes of
quadrilaterals (square, rectangle, rhombus, paralielogram, and
trapezoid) and their properties.
= Parts of the lesson:
« Presentation- The teacher introduces the "Main Concept™
- Students observe the different "Category” branches
to see how they all belong to the same family but
have unique fraifs.
* Generalization-Students use the map fo summarize the defining
characteristics of each shape.

Mathematics

S, saumE
(- 4 Equal Sides ) -
G "ﬁﬁﬂmﬂf/{/

WHY THIS FITS MATHEMATICS:

R 1. ‘&‘Q

Wocstars Naster Cusmficstion il Vit ewey

Example: MATATAG Curriculum
» Subject: ..

= Specific Topic.........

» Lleaming Competency: Use a drowing or a diagram fo classify
common Philippine plants and animals based on their habitat.

» Paris of the Lesson:

» Review : Students fill in the "Know" column tfo activate prior
knowledge about the fopic, such as identifying that plants need
sunlight and water.

* Presentation: Students fill in the "Want to Know™ column to set their
own learning goals and inquiry questions, like asking how planis in
the sea differ from those on land.

* Generalization: Students complefe the "Leamed" column fo
summarize new information, such as how they grouped specific
Philippine plants and animals by habitat.

) i ) ||

=

™) || (i) || (G mmiytn
© JeA Go== L5

;A feacher can allow his or her pupils to fill out the ‘'What | KNOW' and
f ‘'What | WANT to know' columns before the teacher proceeds fo start the

lesson. Then, affer the lesson, the pupils can fill out the 'What | LEARNED®
column.

F LS
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8. Schematlc Dlagram- o simplified visual representation of a sysfem or process,
wsing symbols and lines fo illustrate the structure, connections, and functicnal
relaticnsnips of its components.

In the systematic review of 100 studies conducted for this research, the
Schemafic Diogram is identified as a wvital tool for "Systemic Visualizafion.”
Supporting  literature from Mayer  (2021) emphasizes  that  simplified visoal
representations help reduce cognitive overload by stipping away unnecessary
details and focusing on the core functional relationships of a sysfem. This allows
elementary learmers fo grasp complex scientific or mathematical struchures, aligning
with the "Evidence-Based llustration” godals of The MATATAG Cunmiculum.

% Effectiveness: Research proves that schematic diagrams are highly effective for

" teaching abstract processes, such as the flow of electricity in a circuit or the

water cycle. By wsing sfandardized symbols, sfudents learn a universal "visual
language” for problem-salving.

Constructivist Role: It serves as a Funcliconal Model. In a constructivist classroocm,
this tool helps students "decode™ how a sysfem works. By drowing the
conneciions fthemselves, students mowve from seeing a "whole” object fo
understanding the internal logic and relationships tThaot make fhe system

function.
Example: MATATAG Curiculum
= SubDject: ... Science
Grade Level: JErade S5

= Specific Topic:.. -Simple Circuit
= Learming Competency: Assemible and drow a simple circuit using
battereas, wires, switch, a bull, and/for foy motor or buzzer.
Paris of the Lesson:
= Presentafion: Students idenfify that a straight line represents a wire
and a Zigeag or circle repraesents a bulo.
= Generalizafion: Students compare a "Closed Circuit" diagram o
an "Crpen Circuit” diagram to conclude why a bulo wor't light up if
Q switch is off.
= Application: Students are given a physical circuit and must drone
the corresponding schematic diagram, or they are given a
diogram and must build fhe circuit using real components.

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
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A SIMPLE SCHEMATIC CIRCUIT DIAGRAM

Current How ~——— Fllament (2lgzag)

A
|Arow) /

N Enciosure
o . (Glass} —
+— Pusitive Terminal [+) \

p— LIGHT ON

— \— Negative Termina (-)

CLOSED

SCHEMATIC LEGEND
:{IF Battery
AN\~ Filament

Enclosure
(Glass)

Closed
- o Switch

Cpen
o~ Switch

Current
Direction
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2. Advance Organlzer- is an instructicnal tool presented beforse new leaming
mafteral to haelp students connect prior knowledge with new concepts,
facilitafting understanding and refention.

Advance Organizer is identified as a primary tool for "Cognifive Bridging.” As
explored in the shudy by Gunawan et al. (2020}, presenting a highdevel overview
before a lesson helps reduce cognifive overoad by providing a "mental scaffolding”
for new information. This strategy is essenfial in the MATATAG Curriculum, as it ensures
that elementary leamers are not overvhelmed by complex new topics, but instead
have a clear conceptual framework fo hang new facts upon.

-u" Effectivensss: REesearch highlights that Advance Organizers are highly effective
for introducing abstract or difficult subjects. They preparse the brain for leaming
by highlighting the "Big Picture”™ before diving info specific details.

Constructivist BRole: If serves as a Concepiual Anchor. In o constructivist
classroom, this tool allows students fo build o foundation. By seeing the structure

of the leszon beforshand, they can more easily "assimilate™ new data into their
existing mental models.

© I — -
Y e —

Example: MATATAG Curriculum

= Subject: .... _Mathematics 10. Story Maps-is a visual fool that organizes and represents the elements of a story,
= Grade Level: Grade 5 user journey, or event fo enhance understanding and planning, It serves as a visual
= Topici....... Place Value (Numbers up 1o 1,000) “skelefon” that helps students identify how different parts of a narrative connect fo
= Leaming Competency: Identifies the place value and finds the value form @ whole.
of a digit In three-digit numbers.
= Parts of the Lesson: N N
* Mofivation: You show the "House" first to spark interest and explain CHARACTERS SETTING PROBLEM /
that numbers live in "rooms” just like people. [«'“ ~ 5 INCITING INCIDENT
« Presentatfion: While you teach the lesson, you point back fo the Y \ Drow and o
House fo show why the "5 in 52 is worth 50 {5 bundies of ten). (YY) Descrive “N_’*ﬂc' is 'f?ere
« Generalization: Af the end, the student iooks at the organizer fo List and Drow Key 7 the Scene o antoniic
summarize the rule: "The value of a digit depends on which room Characters X )
of the house it is in. PLOT PI.OT PLOT RESOLUTION/
* ——y e mmmue MIDDLE ENDING |(~  THELESSON 7
COUNTING BUNDLES: ' 1 '
> -» 2«~>
GRADE 2 MATH PRIMER | Whal did we Leam?
PLACE VALUE HOUSE - - L BEGINNING MIDDLE ENDING | |
S 1]

| ¥/'Story Map as a crifical fool for decoding narrative structures. Findings from
Beyhatin and Gzdemir (2023) and Garcia et al. (2020) prove that visualizing story
| elements significantly increases reading comprehension and memory. By physically
mapping out characters and plots on paper, students move from surface-level
reading to deep Knowledge Construction, allowing them to reconstruct the logic of
a story in their own minds. This structural clarity is essential for achieving the literacy
goals set by the MATATAG Curriculum.

1 BUNDLE =10 STICKS 5
1 SINGLE STICK =1 ¥ Effectiveness: Research shows that Story Mapping reduces "cognitive overload”

— J by allowing students to see the core components of a story af a glance. It is
especially effective for learners who struggle to remember the sequence of
events or the relationship between characters and the plof.

Constructivist Role: It serves as Structural Scaffolding. In o constructivist
classroom, students learn to "deconstruct” a story into ifs parts and then "rebulld”
the narrative, which fosters higher-order thinking and a deeper appreciation for
liferary structure.

- TTUS-E  ——
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Example: MATATAG Curriculum

= Subject: . English

. Grade 2

= Topic.... Elements of a story

= Learning Competency: Idenfify the imporiant story elemenis such as

setting, character, and plot (beginning, middie, and end).
= Paris of the Lesson:

« Discussion: Instead of just remembering “what happened,” the
map forces students fo categorize events info the Beginning,
Middle, and Ending. This helps them see the logical flow of a user
joumey or event.

11. Four Square Dlagram- is a visual tool that divides information into four distinct
quadrants, used for organizing ideas, planning, or analyzing processes. Often, o
center box is used fo state the main topic, with the four surrounding squares
used for supporting details, reasons, or specific categories.

PAG-AARAL NG SALITA (oL

1, SALITA (Word) 2 KAHULUGAN

o B
[ Gk ot
st ot Gumii

4. PAGGAMIT SA p 3. KASINGKAHULUGAN
,) 'mmmwlfuwo 7N HKBMMIDIAT)
LARA! v 1] ‘&mlﬂ h"“

=" | (sentancefilostration) v

\ Poaro o gaganial rorming at forawen
\ 0 0o ol

-
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Four Square Diagram is identified as a high-utility fool for "Information
Partitioning." According to the literature by Aranges ef al. {2021), dividing complex
topics into four distinct quadrants helps elementary leamers manage cognitive load
by focusing on one sub-category at a time. This structural approach is particularly
effective for multi-step tasks in the MATATAG Curriculum, such as brainstorming for a
paragraph or identifying the different characteristics of a geographical region.

G Effectiveness: Research proves that the Four Square method is a "graphic
organizer for all seasons,” functioning equally well for pre-writing, mathematical
problem solving, and scientific observation. Its symmetry provides ¢ predictable
visual framework that builds student confidence.

Constructivist Role: It serves as a Categorical Framework. In a constructivist
classroom, this tool allows students to "sori” their thoughts into logical groups. By
physically separating ideas into quadrants, students engage in Knowledge
Construction, seeing how multiple parts contribute to a single central concept.

Example: MATATAG Curriculum

= Subject: ...

= Grade Lev

= Topic:... 2 Pagblblgcy kahulugan sa mga Salita

. Lecmmg Competency Nakapagsasabi ng kahuluaan ng mga salita

sa pam. Jgitan ng pahiwatig na kor
kasingkahulugan, at kasalungat.
Parts of the Lesson:
 Presentation: The teacher fills the quadrants: 1. Salitg, 2.
Kahulugan, 3. Kasingkahulugan/Kasalungat, and 4. Paggamit sa
Pangungusap o Larawan.

ontext  clues),

-

1. SALITA (MASIPAG) 2. KAHULUGAN
- (NAGLALARAWAN SA TAONG
; 2 Z{J \E Q GUSTONG MAT TRABAHO)
A Gy W ‘/" KohC:;Zg: Hito?

List at Gumuhit ng
\__Mahalagang Salita 1 J

L7
3. KASINGKAHULUGAN |
AT KASALUNGAT
(MATIYAGA)

Ihambing at llarawan

4, I;AGGAMITSA
7/ PANGUNGUSAP O [

(stumo AV MASIPAG MAG-ARAL) L

L Paanoite gogommne

A, A

17 /" The Power of Tanglble Leaming

While digital tools are evolving, print-based graphic organizers remain o
comerstone of the Philippine elementary classroom. Their value lies in their
simplicity and their ability fo foster direct, physical engagement with
information.

U Advantages of Print-Based Organizers

E Accessible in Low-Resource Settings: They ensure that quality education (SDG
4) reaches every leamer, regardless of electricity or infernet availability.

o
ip‘iEncouroge Hands-Cn Partficipation: Physically writing and drawing helps
students move from the lconic to the Symbolic stage of leaming (Mayer,
2021).

]
=0 Focilitate Group Collaberafion: Large-format print organizers allow muifiple
students to "co-consiruct” knowledge simultaneously in a shored physical

space.

H ‘Basy fo Menitor and Assess: Teachers can provide immediate, "over-the-
shoulder" feedback as they walk around the classroom, comecting
misconceptions in reaHime.

m Reqguire Minimal Technelogy: They remove the barrier of "digital fatigue” and
technical glitches, allowing the focus fo remain entfirely on the lesson
confent.

_+ Concluslon:

Bl Print Organizers as Cognifive Scaffolds

The systematic review conducted for this research confirms that print-based
graphic organizers are more than just poper—iney are Active Thinking Tools. By
requiring students to physically categorize, connect, and sequence information,
these organizers force the brain fo move beyond rote memorization.

As explored in the findings of Sanfika et al. {2021), the structural clarity provided
by these print fools acts as a necessary scaffold for elementary learners. In the
confexi of the MATATAG Cumiculum, print organizers empower teachers fo
create inclusive, student-centered environments where every childb—egardless
of their school's digital resources—has the opportunity fo visualize their thoughts
and build o deeper understanding of the world.

(9_@@/0 4

Non-Print (Digital) Graphic Organizers

Non-print graphic organizers refer to digital or technology-supported visual tools
u‘ed fo organze and present information. These are commonly implemented in

¢
wa il n,
l by
bo #me Digltal Evolution of Scaffolding

As classrooms transifion into the modern educational landscape, the move foward
Non-Print Graphic Organizers represents a shift from stafic leaming to dynamic
Knowledge Construction. While print fooks provide the foundation, digital platforms like
Canva Whiteboards, Padiet, and Google Docs offer "infinite canvases™ where students
can coliaborate in reak-time.

@Accordmg to the research of Setyawati and Nugroho (2023), digital visual tools
support “Transcoding” the ability fo move information between text, images, and
interactive links. This multi-medal approach aligns with Bruner's Symbolic Stage,
allowing students to organize complex data with the flexibility of the digital age. In the
context of the MATATAG Cumiculum, these fools bridge the “Digital Divide" by
preparing leamers with the 21st-century media literacy skills needed for a globalized
world.

B B o
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1.Digltal mind-mappling software-is an oniine ool that aliows users fo create non-

linear, branching visual representations of concepts. Ideas radiate from

central theme and are connected through labeled links, forming a "living”
document that grows with the student’s understanding.

Several Types of Non-print Graphics Organizers

Digital mind-mapping is identified as a catalyst for “Non-Linear Knowledge
Construction.” Findings from Setyawati and Nugroho (2023) indicate thot digital
platforms allow students fo “transcode” information moving seamiessly between
text, images, and video. This multi-modal approach supports Bruner's Symbolic
Stage, as it allows students to represent complex reiationships that a static piece of
paper cannot hold. This fiexibility is essential for the MATATAG Curriculum,
preparing leamers for 21st-century digital literacy.

@ Effectiveness: Research proves that digital mopping is highly effective for

"Dynamic Scaffolding.” Because nodes can be moved, deleted, or expanded
instantly, students are more wiling fo experiment with their ideas. The
integration of images and videos also supports diverse learning styies, making it
more effective for inclusive classrooms than plain text.
Constructivist Role: |t facllitates Social Negotiation and Co-Construction. In o
constructivist classroom, the "Canvas” mode allows muitiple students to work on
the same map at once. This fums a single fask info a collaborative dialogue
where students must negofiate where to place an idea and how to link it fo the
central theme, building shared meaning in reak-time.

-+ Primary Tool:

= Podiet (Canvas Mode) is a dynomic, non-inear visual tool
that allows  students to construct knowiedge by connecting ideas fo
a central theme. Unlike o static drawing, this digital map is "living" it
allows for labeled links, muitimedia integration  (images, videos, and
voice), and reaktime coliaboration.

: = Platform Selection: Open Pggiet.com and select the "Canvas” format.
This specific format allows posts to be moved freely and connected with
amows.

= The Anchor Node: Create a ceniral post in the middie of the screen.
Type the main fopic (e.g., "Ang Digmaang Sibil%).

= Accessibility: Click the Share button and copy the link or generate a GR
Code. Print this QR code or write the short link on the board for students
0 access via their devices.

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
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Example: MATATAG Curriculum

= Subject: Araling Panlipunan

= Grade Levt Grade 6

= Learning Competency: Nasusuri ang mga mahahalagang pangyayari sa
pakikibaka ng mga Pilipino sa panahon ng Digmaang Pilipino-
Amerikano.

= Parts of the lesson:

« Discussion: Instead of a static lecture, students use a tool like Padlet
(Canvas Mode) fo "construct” the history in real-fime.
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2.Canva dlagram(Computer-Based Graphic Organizers) fools ore visually
enhanced, design-based platforms that enable the creation of aesthetically
engaging flowcharts, cycles, and concept maps using drag-and-drop features.

/ Conva Whiteboards are identified as a premier platform for “Infinite
Scaffolding." Research by Ajaka {2023) highlights that visually enhanced, design-
based platforms reduce cognitive overload by allowing students fo organize
information in @ "low-stress, high-engagement” environment. By using an “unending
canvas," students are not restricted by the physical borders of a page, allowing their
mental models to expand naturally. This aligns with the MATATAG Curriculum’s goal
of fostering creative and crifical thinking through 21st-century digital tools.

-Q’vEﬂec"veness: Research proves that Canva Whiteboards are highly effective for
Muiti-Modal Learning. Because students can mix text with icons, high-quality
images, and even videos, they can express their understanding in the way that
makes the most sense to them. The "infinite" nature of the board prevents the
frustration of running out of space, which often happens with print-based fooks.

0 T——SWC R SSEESESESESESESES—S—_—_—__u
el —,—,—,—,—,—,—,—,—,—,—,—,—,—,—,—,.,. 4

Constructivist Role: It focilitates Schema Expansion and Creativity. In g
constructivist classroom, the ability fo "drag and drop” elements allows studenits
fo physically manipulate their knowledge. They can group related concepts,
change their minds, and reorganize their thinking instantly. This "playful®
interaction with infermation helps students build a mere flexible and complex
internal schemea.

o Primary Tool:
= Canva Whiteboards These are infinite digital workspaces designed for
reaktime, visual collaberation. Unlike a standard slide with fixed
dimensions, a Whiteboard provides an "unending canvas” where studenis
can brainstorm, connect ideas with smart arrows, and use interactive
elements like stickers, timers, and multimedia fo represent their leaming.

"~ Gulde:

I.Llaunch: Log in o Caonva ond search for "Whiteboard" Select a blonk
whiteboard or a "Mind Map™ template fo provide an inifial structure for the
students.

2.The Anchor: In the center of the canvas, place a high-quality image or icon fo
serve as the "Cognitive Focus.™ * Example: Place an image of the Philippine flag
or a diverse group of Flipinos and label it "Anc ang bumubuo sa aking
pagkakakilanian?

3. Coliaborative Construction: Encourage students o use the “Sticky Nofe” feature
fo add fneir ideas around the anchor. Use "Smart Arrows” (which stay affached
even when boxes are moved) fo show the relaficnships between different
aspects of their identity.

4 Share: Click Share = More = QR Code. Display this code on the clossroom board.
Students scan the code with thelr tablets or phones fo join the board instanity as
"Editors,” allowing the whole class fo build the diagram together in real-time.

Example:
» Subject: ... Engiish
« Grade Lew: -Grade &
+ Learmning Competency: Transcode information from inecr fo non-linear texis and
Vice versa.

= Parts of alesson
« Performance Task: In reak-time, one student adds a sticker, another
adds a text box, and ancther adds a photo. They are collectively
transcoding a complex story or process info a single, aesthetically
engaging map.

3

Digltal Story Maps-are visual tools that organize and represent the elements of a
story, user joumey, or event using pre-designed, editable digital layouts. Within a
cloud-based platform lke Google Slides, these templates aliow students to
construct structured diagrams using text boxes, shapes, and multimedia to
enhance their undersianding of narrative flow and planning.

- Research-fo-Practice Introduction: The systematic review of 100 studies
highlights Digital Story Maps as a critical tool for "Narrative Deconstruction.” Findings
from Beyhafin and Esguerra (2025) prove that visualizing story elements digitally
significantly increases reading comprehension and memory. Using platforms like
Google Slides allows students to “transcode” a linear story into a visual map,
supporting Bruner's Symbolic Stage. This structural clarity is essential for achieving
the literacy goals of the MATATAG Curriculum, as it helps students move from
surface-level reading to deep Knowledge Construction.

(@ Effectiveness: Research proves that these templates are highly sffective for Long-
Form Projects. Because Google Workspace is accessible on almost any device
(phones, tablets, or laptops), students can continue their *Knowledge
Construction” both inside and outside the classroom. The Version History feature
also allows teachers to see the process of how a student's diagram evolved over
time, rather than just the final product.
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Constructivist Role: It facilitates Recursive Thinking. In a constructivist classroom,
learning is an ongoing process of revision. Using digital femplates allows students
to easily add, delefe, or recrganize their "knowledge blocks™ (like changing a
characters mofivafion or a plot poinf) as they encounter new informatfion,
making their thinking visible and easily modifiable.

“.’ Frimary Tool: Applied Tools Within Google Slides
= Google Slides is generally more effective than Docs for creating story
maps because it handles overlapping images, shapes, and movable
objects more easily on alarger, fliexible canvas.
J_,-: “Gulde:
1.Launch: Open Google Sides and start a new presentation. Click Slide = New
Slide.
2.Clear the Canvas: Click the "Click to add fitle" and "Click fo odd subtitle” text
boxes, then press Delete fo create a completely blank white background.
3.5et the "Fixed" Structure: * Add the Boxes: Use the Shape icen fo draw identical
rectangles across the slide (e.g., for Beginning, Middle, and End).
4.5tyle the Boxes: Use the Fill Color bucket fo color-code elements (e.g, Green for
Setting, Blue for Characters, Red for Conflict). Set the Border Weight to 4px fo
make them stand out.
5.Add Connectors: Use the Line icon (Arrow) fo link the boxes, reprasenting the flow
of the story.
6.The Anchor: Use the Text Box tool (T icon) fo add labels inside the top of each box
and a main fifle af the top of the slide (e.g., "Ang Kwenfo ni Pagong at Mafsing”).
7.5hare & Collaborate: Click the blue Share button. Set access fo "Anyone with the
link can Edit" and generate a QR Code. Display this on the board so students can
scan and begin co-constructing their story map together.

Example: MATATAG Curriculum
- -..3cience
Grade 4
= Leaming Competencyr Describe the feeding relafionships between
organisms using flowcharts, food chains, and food webs.
= Parts of the lesson:
= |esson Proper (Deepening Understanding): students create
rectangles for "PRODUCER,” "PRIMARY CONSUMER," and
"SECONDARY CONSUMER." By physically drawing the armows
(the connectors), they are visually mapping the transfer of
energy.

Constructivist Role: It faciifates Collective Knowledge Construction. In a
constructivist classroom, the interactive board acts as a "Public Thinking Space.”
By physically moving nodes and linking them with digital lines, students are not
just cbserving a concept; they are "building” if. This hands-cn interaction helps
transition learners from the Iconic Stage o the Symbelic Stage of understanding

42 Primary Tool: An Inferactive Whifeboard is a large, fouch-sensitive display that
connects fo o computer and projector, allowing users fo control software, write,
and manipulate digital objects directly on the screen using a stylus or finger. In
the context of graphic organizers, it serves as a "Dynamic Canvas™ where siatic
concepts become movable, interactive elements.

s Guide:

‘I Launch: Tum on the inferactive board and open your preferred whitelbboard
software (e.g, Jamboard, Microsoft Whiteboard, or the board's buili-in tool).

2.The Anchor: Draw a large circle in the center of the board. Write the main
theme or cenfral question. Example: Write "Mga Anyong Lupa sa Pilipinas”
{Landforms in the Philippines).

3.Real-Time Manipulation: Pre-create digital "cards” or "sticky notes” af the boffom
of the screen containing sub-concepts (e.g., Bulkan, Bundok, Kapatagan). Invite
students fo come to the beard and "drag™ these cards info a hierarchy or
network.

4 Drawing Connections: Use the “Digital Pen” fool fo lef students draw arrows
between ideas. Ask them to label the amows with "linking words™ (e.g., is an
example of, leads to, is found in) to explain the relationship.

5.5ave and Reflect: Export the final class map as an image. This can be printed
and posted on the classroom's "Visual Wall” or sent to students’ devices for
individual review.

Example: MATATAG Curriculum

= Subject: .. -Mathematics

= Grade Lew: ...Grade 5

» Learning Competency: Adds and subtracts decimals and mixed decimals

through fen thousandths without and with regrouping.
= Paris of fhe lesson:
« Presentafion: The teacher uses the digital board fo show the

"Block Bank". The pupi "drags® ten 0.1s (Tenths) into the
Cnes column. The inferactive board then shows these
blocks "merging” or "regrouping” info a single whole block.
Generadlization: After the activity, the board is used to
summarize the "Golden Rule” of Decimals. The feacher uses
the digital pen to draw a bright line through the Decimal
Point column, showing that no matter how many blocks we
move of regroup, the decimal point remains the “anchor”
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4. Digltal Concept Mapping- involves the creation and manipulation of meaning-
based diagrams directly on classroom smart boards or large-scale digital displays.
Uniike individual paper maps, these are designed for Inferactive Whiteboard
Organizers, allowing students to drag, draw, label, and rearrange components in a
fluid, real-ime environment.

Digital Concept Mapping is identified as a premier fool for "Kinesthefic-Digital
Learning.” Supporting literature from Campoverde and Lopez {2022) demonstrates
that when students interact with digital maps in @ shared space, they develop o
more sophisticated "Visual-Spatial Schema.” Furthermore, research by Mayer (2021)
suggests that physically moving digital "knowledge blocks" on a large screen
enhances spatial memery and engagement. Within the MATATAG Curiculum, these
orgonizers tum a passive lesson into an active, “whole-class” construction of
meaning, facliitafing Social Negotiation in real time.

@ Effectiveness; Reseorch proves that inferactive digital mapping is highly
effective for Collaborafive Focus. Because the diagram is large and fouch-
sensitive, it captures the attention of the entire class. It is particularly useful for
modeling "Cause and Effect" relationships or "Classification Systems” where the
teacher can invite different students to physically "sort" items into the comect
categories.

I E 0 N
y= .—

DECIMALS &
MIXED DECIMALS.

TS A
o

MATATAG

5.Ch book integrated Graphic O i are cloud-based visual tools
optimized for pon‘cble, web-centric laptops. These organizers leverage the
Google Workspace for Education ecosystem, allowing students to seamlessly
create, save, and share their diagrams across different subjects using a single,
portable device.

Chromebook Integration is identified as o primary driver for "Individualized
Cognitive Scaffolding.” Research by Caldwell (2020) suggests that when students
have personal access to digital organizers on 1:1 devices, they engage more
deeply in Self-Regulated Leaming. This environment allows students to work at their
own pace, supporting Bruner's Symbolic Stage by letting them experiment with
complex data structures in a private, low-stakes digital space. In the context of the
Philippine MATATAG Curiculum, these tools are essential for bridging the gap
between classroom instruction and independent research skills.

-‘¢'~ Effectiveness: Research proves that Chromebook-based organizers are highly
effective for Portability and Continuity. Because the work is saved automatically
to the cloud, a student can start a "Science Life Cycle” map in the classroom
and finish it at home or in the library. This constant access reinforces the "Mental
Model!" being built, leading to higher retention rates compared to static poper
assignments that might be lost or forgotten.

of the numbe
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Constfructivist Role: |t facilitates Personal Knowledge Construction. In a
constructivist classroom, the Chromebook acts as a “Personal Thinking Tool.”
Instead of just following a teachers diagram on the board, each student can
build their own unique representation of a concept. This shifts the role of the
learner from a passive observer fo an Active Architect of their own
understanding, allowing them fo iterate and refine their ideas privately before
sharing them with the group.

;"anry Tool: Google Drawings is the superior tool for individual Chromebook
work because it provides a "Flexible Canvas” without the constraints of slide
transitions. It allows for high-precision alignment and the use of "Polyline” tools,
which are essential for creating the complex, circular flowcharts required for life
cycle studies.

Guide:
1.Launch: Direct students fo open drawings.google.com on their Chromebooks.
2.The Anchor: Go fo Insert > Shape = Shapes and select the "Oval." Draw a large
circle in the center. Type the name of the animal (e.g., "Metamorphosis of a
Butterfty").
3.Building the Modes: Instruct students to create four smaller circles around the
center for the stages: Egg, Larva, Pupa, and Adult.
+ ProTip: Use Cirl+D to duplicate the first circle to ensure all nodes are
the same size, maintaining visual symmetry.
4.Connecting the Life Cycle: * Go to the Select Line dropdown and choose
"Curved Connector” * Click on the edge of the "Egg” circle and drag it fo the
"Larva” circle. These “smart connectors” stay attached even If the student moves
the circles later.
5.Visual Evidence: Use the "Explore” fool {the star icon at the bottom right) fo
search for images of each stage. Drag the images directly info the circles.
6. 3ubmission: Students can go to File > Download = PNG image fo save their final
life cycle map and upload it fo Google Classroom for grading.

v

4.Text-Mining Al-Powered Graphlc Organlzers- are digital plotforms that use
Matural Language Processing (NLP) to analyze written content and
automatically generate a visual map. These tools identify key terms, themes, and
hierarchies within a text, providing a ready-made "Scaffold” that students can
then refine and personalize.

Al-Powered Text-Mining as a revolutionary tool for "Automated Cognitive
Maopping." Research by Mendnakar et al. (2025) demonstrates that Al fools can scan
dense paragraphs of fext and instantly extract the "Core Nodes" and "Relational
Links." This process supports Bruners Symbolic Stage by helping students filfer
through complex information fo find the underlying structure. In the MATATAG
Curriculum, where students are expected fo handle increasingly complex fexts, Al-
powered organizers act as a "Co-Pilof” in the leaming process, allowing students fo
focus on high-level analysis rather than just manual drawing

m! Effectiveness: Research proves that Al-powered organizers are highly effective
" for Complex Information Processing. They significantly reduce the "Cognitive

Owverload" experienced by students when reading long arficles or chapters. By
seeing a visual summary of the text immediately, students can spend more time
on social Megotiation discussing whether the Al cormectly identified the most
important parts of the lesson.
Constructivist Role: It facilitates Critical Evaluation and Refinement. Ina
constructivist classroom, the Al-generated map is not the "final answer” but o
"Draft for Discussion." Students are encouraged fo look at the Al's map and ask:
"What did the Al miss?" or "Why did it connect these two ideqs?” This process of
correcting and improving the Al's work forces students o engage deeply with
the material and justify their awn mental models.

& Primary Tool: Algor Education / Chatmind. These platforms allow users fo upload
a PDF or paste text to generate a mind map in seconds. They are specifically
useful for Filipino educators because they support multiple languages and can
handle local context when prompted comectly.

-=P Gulde:

1.Launch: Go to Alger Education or Chatmind.fech.

2.The Input: Paste the lesson text (e.g., a summary of the digestive system) into the
"Text-fo-Map” box.

3.The Generation: Click "Generate.” The Al will instantly create a branching map
with a central theme and sub-themes.

4. The Human Touch (The Most Impertant Step): Have students use the "Edit” mode
fo:
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« Example: MATATAG Curriculum

= Subject:.

= Grade Level Grade 4

= Quarter: .... Second Quarter (Week ¢)

= Learning Competency: ‘The leamers shall be able to use fiowcharts fo
show and compare the different stages in the life cycle of animals, such
as a butterfly, frog, chicken, and human.”

= Parts of the Lesson:

« Presentation: The tfeacher pushes o Google Sides ‘Life Cycle
Template" fo each student's Chromebook. The template contfains a
circular flowchart with four empfy nodes. The center shows the
"Anchor” question: "How does a butterfly change as it grows?"
Investigation: Using their Chromebooks, students research the specific
characteristics of each stage (Egg, Larva, Pupa, Adult). They use the
"Insert Image" tool to find high-resolution photos of each stage and
paste them info the comesponding nodes of the flowchart.
Generalizafion: After completing their individual maps, students use
the "Compare" feature to identify which animals undergo complete
metamorphosis versus those that do not. This helps them consiruct a
higher-level understanding of biological transformation.

e
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« Change colors to group related organs.
« Add "Personal Notes” to each node to explain the concept in their
own words.
« Delete any nodes that the Al generated that aren't relevant to the
specific MATATAG competency.
5.Share: Students download the map as an image and paste it into their Digital
Science Journal.

« Example: MATATAG Curriculum

Subject: Science

Grade Level .Grade 4
Quarter: .. .Second Quarter
Learning Competency: "The learners shall be able to describe the main
function of the major organs (e.g., bones, muscles, stomach, infestines,
heart, and lungs) and how they work together."

Parts of the Lesson:

« Presentation: The teacher provides a long reading passage about the
"Human Circulatory and Respiratory Systems.” Students copy the text
into an Al tool like Algor Education or Chatmind.

Investigation: The Al "mines” the text and creates a flowchart showing
how the heart pumps blood to the lungs to get oxygen. The students
see a visual link between the "Heart" node and the "Lungs" node.
Generalization: Students must "Edit™ the Al map. They add their own
icons and labels fo show fhe function of each organ {e.g, adding a
"Pump" icon next to the heart). This ensures the knowledge is
constructed by the student, not just the machine.

& g Tesror O oo

NODE SETTINGS: ADD LOCAL CONTEXT

describe interactions (e §. Stomach chuma,
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7.PowerPoint-based concept maps are structured visual dicgrams created using
shapes, connectors, animations, and SmartArt features within presentation
software.

Presentation-Based Mapping is idenfified as a vital tool for "Hierarchical
Knowledge Organization.” Research by Estacio ef al. (2022) emphasizes that
concept mapping is most effective when used to activate prior knowledge and
bridge it with new scientific information. By using the "SmartArt" and "Animation”
features of PowerPoint, students con visuclize the “Layers of Meaning” in a
structured way. This aligns with Bruner's Symbolic Stage, as it allows students to
transform complex verbal information into a clean, logical hierarchy. Within the
MATATAG Curriculum, this tool is essential for developing formal presentation skills
and information design

Q Effectiveness: Research proves that PowerPoint-based maps are highly effective

for Managing Cognitive Load. Because teachers can use "Animations” (Fade or
Appear) to reveal nodes one by one, students are not overwhelmed by seeing
the entire complex map ot once. This “Scaffolded Reveal” ensures that leamers
master one connection before moving to the next, leading to better long-term
retention of scientific facts.
Constructivist Role: It facilitates Sequential Thinking and Logic. In a constructivist
classroom, the "SmartArt” feature acts as @ "Structural Logic Guide." When a
student adds a new shape, the software automatically adjusts the layout,
forcing the student to decide: “Is this a sub-idea or a main idea?” This constant
decision-making helps them build o more accurate internal schema of how
different parts of a system (like the human body or an ecosystem] fit together.

“’Primary Tool: A hyperlink is an embedded link in a digital document that, when
clicked, takes the user to another location, such as a website, another file, or a
specific slide within the same presentation.

¢ Guide on how to Use Hyperlinks in PowerPoint:
. Setup Your Slides First (Example) before you create the hyperlink, you must
have the destinafion slide ready.

= Side 1: The Main Organizer. (e.g., A main menu showing "CIRCULATORY
SYSTEM" and "DIGESTIVE SYSTEM.”)

= Slide 2: The Circulatory System Details. {e.g., A diagram of the Heart and
Lungs))

|I. Creating the Hyperink

= Select the Object: Go to Side 1. Click on the fext box, shopse, or image
you want the student {fo click. {e.g., Click the box labeled "CIRCULATORY
SYSTEM.")
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Il Insert the Link:

Method A (Ribben): Go to the Insert tab and click Link (or Hyperiink in
older versions).

Methed B (Shorfcut): Right-click the object and select Link (Pro-Tip:
Press Ci + K.

Choose the Destinafion: A diclog box will appear. You have four
choices on the left.

To link to another slide in your current presentation, select "Place in This
Document.”

Select the Slide: A list of your slide files will cppear. Select "Slide 2:
Circulatory System.”

Click OK. The text in your box will now appear underined (or blue),
indicating it is an active hyperink.

IV. Testing and Navigating (Critical Steps)

Hyperlinks only work when the presentation is running.

Test the Link: Start your siide show (F5). Click on the "CIRCULATORY
SYSTEM™ box_ It should instantly jump to Slide 2.

Add a "Home" Button: When you link to Slide 2, you must provide a way
to get back fo the main organizer.

On Slide 2, go fo Insert > Shapes. Scroll down to Action Buttons. Select
the one that looks like a Home ican.

Draw it In the comer. A window wil automatically pop up. Select
"Hyperiink fo: First Slide.” Click OK.

Example: MATATAG Curriculum
v Subject: e Mathematics
» Grade level ...........Grade 4
» |eaming Competency: Describe in simple terms how the following human
body systems work: muscular, skeletal, digestive, circulatory, and
respirafory.
= Parts of the lesson

« Lesson Proper (Inferactive Discovery): The slide shows a central human
figure sumaunded by icons for the different systems. Students {or the
feacher) click on the "Circulatory System” icon, which instantly jumps
them fo a defailed slide about fhe Heart and Lungs.

* Generalization: "If | want to learn about how our bones profect us,
which icon should | click?” A student comes up, identifies the Skeletal
Systern, and clicks if. This verifies they can categorize the biological
functions comectty.

They allow teachers fo gradually reveal relationships between systems (e.g.,
circulatory, respiratory, nervous), supporting conceptual integration rather than
fragmented leaming.

The overall purpose of digital graphic organizers such as digital mind-mapping
software, Google Docs or Siides templates, Canva diagram fools, interactive
whiteboard organizers, and PowerPoint-based concept maps is to support
structured and meaningful knowledge construction through visual representation.
These tools organize complex informafion into coherent frameworks, helping
learners identify relafionships, sequences, comparisons, and hierarchies among
concepts. By reducing cognitive overlood and providing instructional scaffolds,
they enhance comprehension, retention, and higher-order thinking skills. Moreover,
their interoctive and collaborative features promotfe aoctive engagement,
discussion, and shared meaning-making, ultimately fostering deeper conceptual
undersianding rather than rofe memorization.

Teachers are encouraged fo integrate digital graphic crganizers inte their
Insfruction as powerful tools for enhancing clarity, engagement, and concepfual
understanding in the classroom. By visually structuring information, these tools
help learners move beyond memorization toward deeper comprehension and
meaningful connections among ideas. Their inferactive and collaborative
features also create opportunities for octive parficipafion, discussion, and
formative assessment. Even simple applications such as using templates in
presentations or incorporafing drag-and-drop activities on interactive boards
can significantly improve how students process and retain  information.
Embracing these fools not only strengthens instructional effectiveness but also
equips learmers with essential skills in organizing, onalyzing, and synthesizing
knowledge.

Advantage: of Non-Print Organizers
= Allow easy editing and revisicn
= upport multimedia integration
= Enabile collaborative online work
= Encourage digital literacy skills
= Facilitate sharing and storage

Mon-print erganizers are parficularly effective in technology-supported classrooms
and distance leaming seffings. They allow dynamic inferaction and continuous
refinement of ideas.
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Chapter 5
CHagrer 2

« Navigating the Curve: Practical Limitations
and Time Saving Strategies

While this primer provides a robust framework for enhancing student leaming
through Constructivism, it is essential to acknowledge the practical challenges
teachers face in a fast-paced classroom environment.

% The Challenge: Time Consumptlon

* The most common concem with Graphic Organizers, both Print and non-print, is
that they can be time-consuming. Creating a custom Canva template or
allowing students fo manually drow a complex "Story Map” can feel like 1t tokes
away from "content coverage.”

= "Hey! This primer can help you organize lessons and help sfudents leam
better, butit canbe fime-consuming, so be careful with your pacing.
However, ‘fime-consuming'is avoidable if you know how fo implement
these fools strategically.”

How to Save Time?
To ensure that Graphic Crganizers accelerate leaming rather than slowing down
your lesson, consider these three "Efficiency Fillars":

The Challenge The Time-3aving Strategy
Use Pre-Maode Templofes: Dent start from
. scratch. Use the "Google Slides or “Canva®
Preparation Time templates mentioned in this primer. Cnce you

creafe one "Master Template.” you can reuse it
for different topics dll year kong.

The "Gradual Release" Method: The first time you
we an organizer, it wil be slow because
students are learning how to use the tool. By the
third fime, they wil jump stroight info the
confent, saving 10-15 minutes of instrucfional
fime.

GR Code Infegraficn: Aveoid the “What is the
link?" delay. Use the QR Code strategy
menfioned in the Men-Print section fo get
students ento the digital board in under 30
seconds.

Student Mastery

Device Logistics

(. ey

| "{_ The development of this Teaching Primer marks a significant step toward
bridging the gop between theorefical research and the practical realifies of the
Prilippine elementary classroom. By grounding instructional strategies in the findings
of a systematic review and the principles of Constructivist Learning Theory, this work
offers more than just a collection of femplates; it provides a research-based
roadmap for meaningful instruction. Through the structured integration of print and
non-print graphic organizers aligned with the MATATAG Cumriculum, this guide
demonstrates that visual scaffolding is an essential catalyst for deepening leamer
engagement and simplifying complex cognitive fasks.

As demonstrated across its chapters, the sfrategic use of these fools transforms the
learning environment from o space of passive recepfion to one of active
knowledge construction. By mapping specific organizers to learning competencies,
this primer empowers educators fo faclitate lessons that are both ordery and
intelectually stimulating. It affirns that when grophic organizers are used as
instrumenis of analysis and reflection rather than as simple worksheets, they foster
an environment in which leormers can confidently arficulate their reasoning and
build a solid foundation for lifelong learning.

Utimately, this Teaching Primer serves as a sustainable resource designed to support
the dedication of Fiipino educators. The frameworks presented here will not only
enhance daily classroom practices but also inspire confinued innovation in leamer-
centered pedagogy.

By equipping teachers with these adapiable visual scaffolds, we move closer to an
educational landscape where every elementary leamer has the cognitive fools
necessary to navigate, organize, and master the challenges of @ modem,
interdisciplinary curriculum.
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Q.} The Constructivist Perspective on Time

In Bruner's Constructivist Theory, "Deep Leaming" is rarely fast. While alecture is
brief, it offen leads to low retenfion. Investing 20 minutes in a Digital Concept Map
allows students fo "manipulafe” the knowledge, which reduces the fime needed for
remediafion and review lafer. Shori-ferm fime invesiment leads fo long-ferm
academic gain.

Final Guldance for Teachers

= Start Small: Don't try to use an organizer for every single lesson. Pick one "Heavy™
competency per week (ike a complex Science process) where the visual scaffold is
most needad

» Collaborative Shortcuts: Let sfudents work in pairs. One student can focus on
"Researching” while the other "Constructs” the map, cutting the work fime in half.

» Focus on Funcfion, Not Perfection: Remind sfudents that the goal is to show their
thinking, not fo create a perfect piece of arf. A "messy” but accurate map is a sign
of high-evel leaming.
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CONCLUSIONS

Based on the findings of this systematic review, the following conclusions were drawn regarding the use of
graphic organizers in teaching within the elementary grades through the lens of constructivism:

1. Graphic Organizers as Cognitive Catalysts are not merely visual aids but essential constructivist tools that
facilitate the active construction of knowledge. They function as "cognitive bridges" that reduce mental
load and move learning away from rote memorization toward higher-order thinking.

2. Universal and Relational Scaffolding tools provide a "universal language" for learning, making them
particularly effective for neurodiverse students and English Language Learners (ELLs). Their primary
value lies in their ability to make abstract relationships tangible, allowing students to visualize their own
thought processes.

3. The "Implementation-Gap" refers to the significant disconnect between the clear instructional benefits of
graphic organizers and their actual application in classroom settings. Although GOs are proven to enhance
learning by promoting deep conceptual mapping, their effectiveness is often hindered by rigid instructional

schedules, insufficient teacher training in specialized frameworks such as TPACK, and curricula that
Page 4869

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

" - INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
- "’ = ISSN No. 2454-6186 | DOL: 10.47772/1JRISS | Volume X Issue V May 2026

-~

prioritize content coverage over meaningful knowledge construction. This implementation gap reveals the
challenge of bridging theory and practice, showing that without structural flexibility, adequate professional
development, and supportive curricular design, the transformative potential of graphic organizers remains
limited.

4. Evidence of Immediate vs. Sustained Gains points to the strong research support for the short-term
academic benefits of graphic organizers, with studies consistently showing immediate improvement in
student performance. However, methodological limitations such as small sample sizes and short
intervention periods raise questions about the durability of these effects. As a result, while the evidence for
immediate gains is compelling, the long-term cognitive impact of graphic organizers remains more
indicative than conclusive, suggesting the need for extended research to fully understand their sustained
influence on learning.

RECOMMENDATIONS

Based on the conclusions drawn from this systematic review, the following recommendations are forwarded:

1. Elementary school teacher educators should intentionally adopt a scaffolded approach to graphic organizer
utilization, moving from explicit "think-aloud" modeling to providing partially completed skeleton maps
before requiring independent creation. This ensures that the cognitive load is managed effectively, allowing
students to master the organizational logic of the tool before being tasked with complex content analysis.

2. School administrators and supervisors should prioritize professional development programs that focus on
"Visual Literacy" and the underlying constructivist theories of graphic organizers rather than simple technical
usage. By fostering a school culture that values deep conceptual mapping over rapid content coverage,
administrators can provide teachers with the "instructional oxygen" needed to implement these time-intensive
but high-impact strategies.

3. Curriculum Developers (DepEd) should embed specific graphic organizers into the MATATAG Curriculum’s
lesson exemplars and teacher’s guides. Standardizing the use of these tools across subject areas like Science,
Mathematics, and Literacy will provide students with a consistent cognitive language that eases the transition
between different academic disciplines.

4. Future researchers should pursue longitudinal studies that track the long-term impact of graphic organizer
proficiency on a student’s independent study habits and critical thinking skills as they progress into secondary
education. Furthermore, there is a pressing need for comparative research between traditional hand-drawn
organizers and digital collaborative mapping tools to determine which medium best facilitates social
constructivism in modern elementary classroom
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