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Abstract 
 
The increasing complexity of contemporary learning environments—shaped by digital technologies, artificial 
intelligence, and the sheer abundance of information—has intensified the cognitive demands placed on 
learners, yet research examining cognitive load, communication, metacognition, and learning competency has 
largely developed in isolation, leaving little understanding of how these strands work together to support 
learner development. To address this gap, the present paper proposes the Cognitive Growth Communication 
Framework (CGCF), a communication-centered conceptual model that explains how educational 
communication may transform cognitive load into cognitive growth and strengthen learning competency 
among elementary and secondary learners. The framework was developed through a purposive, theory-
building integrative review of conceptual and empirical literature published between 2000 and 2026, together 
with seminal foundational works, retrieved from Scopus, ERIC, PsycINFO, Web of Science, and Google Scholar, 
and selected against pre-specified eligibility criteria until conceptual saturation was reached. Thematic 
synthesis generated five analytical themes: communication reduces avoidable cognitive burden; dialogue drives 
knowledge construction; feedback and reflective discourse activate metacognition; psychological safety and 
growth-oriented beliefs condition whether communication takes effect; and digital, AI-mediated contexts 
reshape the mechanism. Because communication recurred across all five themes, the CGCF positions it as the 
connecting thread linking cognitive processing, knowledge construction, reflection, self-regulation, and 
competency development, and advances twelve testable propositions specifying this pathway together with its 
moderating and contextual conditions. The framework is a conceptual proposal rather than a validated model: 
its claims are theoretical propositions awaiting empirical examination. Its contribution is to draw separate 
research streams into a single coherent explanation that reframes the aim of instruction from managing 
cognitive overload toward cultivating sustainable cognitive growth, with implications for educators, curriculum 
designers, institutions, and policymakers working in technology-mediated classrooms.  
 
Keywords: Integrative Literature Review, Conceptual Framework, Instructional Communication, Educational 
Communication, Cognitive Load, Metacognition, Learning Competency 

 

INTRODUCTION 

Education in the twenty-first century is undergoing profound change, driven by 

technological advancement, rising information complexity, globalization, and rapidly evolving 

workforce demands. Learners today are expected not merely to absorb subject content but to 

develop higher-order competencies such as critical thinking, problem-solving, communication, 

creativity, adaptability, and self-directed learning (Voogt & Roblin, 2012; OECD, 2019). As a result, 

educational success can no longer be judged solely by content mastery or examination 

performance.  

Schools-particularly at the elementary and secondary levels, where foundational cognitive 

and self-regulatory habits are formed-are increasingly challenged to cultivate competencies that 

allow young learners to navigate complex information environments, regulate their own learning, 

and adapt to changing social and academic demands. Understanding how cognitive processes and 
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communication practices work together to support this development has therefore become a 

pressing theoretical and practical concern.  

 

Learning Competency in Elementary and Secondary Education 

Learning competency has become one of the most valued outcomes of contemporary 

schooling. It encompasses the knowledge, skills, attitudes, and self-regulatory capabilities that 

enable learners to acquire, process, apply, and transfer knowledge across diverse situations (Voogt 

& Roblin, 2012).  

For children and adolescents in elementary and secondary classrooms, these 

competencies—critical thinking, collaborative problem-solving, metacognitive awareness, 

communication, and a disposition toward lifelong learning—are especially consequential, because 

the study habits and self-beliefs established during these years shape later academic trajectories 

(Zimmerman, 2002; Dweck, 2006).  

Yet many school systems continue to emphasize content transmission and performance 

testing, often overlooking the psychological and communicative mechanisms through which 

competencies develop. This disconnect calls for a clearer account of how learning experiences can 

be designed to promote sustainable cognitive growth rather than mere information acquisition. 

 

Cognitive Demands in Modern Classrooms 

Contemporary classrooms place considerable cognitive demands on young learners. 

Students must process large volumes of information, juggle multiple tasks, engage with digital tools, 

and make sense of increasingly complex content. Cognitive Load Theory holds that learning suffers 

when instructional demands exceed working memory's limited capacity (Sweller, 1988; Mayer, 

2021).  

Information overload, fragmented attention, and poorly structured instructional messages 

can generate cognitive burden that undermines comprehension and retention (Castro-Alonso et al., 

2021). At the same time, meaningful learning requires effortful engagement, reflection, and active 

knowledge construction (Piaget, 1972; Vygotsky, 1978).  

Teachers of elementary and secondary students therefore face a delicate balancing act: 

managing cognitive demand so that it challenges without overwhelming. Because instructional 

messages can either ease or aggravate this burden, understanding how communication shapes 

cognitive processing is central to the task. 

 

The Communication–Learning Connection 

Communication is the primary vehicle for teaching and learning. Educational communication 

extends beyond delivering information to include questioning, explanation, feedback, dialogue, 

discussion, and reflective interaction. A substantial body of empirical evidence links these practices 

to improved learning.  

Feedback is among the most powerful influences on achievement when it is timely, specific, 

and task-focused (Hattie & Timperley, 2007), a conclusion supported by subsequent meta-analytic 

work showing that feedback effects vary considerably with its form and function (Wisniewski et al., 

2020). Classroom dialogue and exploratory talk measurably advance children’s reasoning and 

conceptual understanding (Mercer & Littleton, 2007; Alexander, 2018), and large-scale classroom 

studies confirm that particular dialogic moves are associated with improved attainment among 

school-age learners (Howe et al., 2019).  

Instructional clarity combined with constructive feedback further strengthens engagement 

and self-regulation (Schunk, 2020). Despite this evidence, communication’s role as a transformative 

mechanism—one that converts cognitive effort into enduring competency—remains 
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underexplored, since studies have typically examined communication quality and cognitive 

processing in isolation rather than in combination. 

 

Communication as a Cognitive Scaffold 

Educational communication also functions as a cognitive scaffold, helping learners process, 

organize, and integrate new information. Mayer (2021) shows that learning improves when 

instructional messages align with the architecture of human cognition, while dialogic and 

collaborative practices help students connect prior knowledge with new content (Mercer & 

Littleton, 2007; Howe et al., 2019).  

For younger learners in particular, communication contributes not only to comprehension 

but to motivation, social connectedness, and academic persistence (Schunk, 2020; Wenger, 1998). 

Communication, in other words, is not a peripheral support to learning but a mechanism woven 

through it. 

 

Identifying the Research Gap 

Three research traditions inform our understanding of learning, yet they have largely 

developed on separate tracks. Cognitive Load Theory explains how instructional design shapes 

information processing and working-memory efficiency (Sweller, 1988; Mayer, 2021; Castro-

Alonso et al., 2021). Metacognitive and self-regulated learning research demonstrates that 

reflective monitoring and learner autonomy drive achievement, and that structured training in 

these strategies improves outcomes (Flavell, 1979; Zimmerman, 2002; Theobald, 2021).  

Educational communication research shows that feedback, dialogue, and instructional clarity 

raise engagement and attainment (Hattie & Timperley, 2007; Howe et al., 2019; Wisniewski et al., 

2020). Each tradition offers genuine insight, but none alone explains the full pathway by which 

communication converts cognitive effort into competency and sustained growth. Cognitive 

researchers concentrate on information-processing mechanisms, communication scholars on 

interaction quality, and competency researchers on educational outcomes—leaving the 

connections among the three insufficiently theorized.  

This omission matters because communication may be the mechanism through which 

cognitive challenge becomes an opportunity for reflection, self-regulation, and deeper learning. The 

gap is amplified in today’s classrooms, where artificial intelligence, digital platforms, and 

networked knowledge systems demand a perspective that explains how communication, cognition, 

metacognition, and competency development operate together (Siemens, 2005; Zawacki-Richter et 

al., 2019; Holmes & Tuomi, 2022). 

To address this gap, this paper proposes the Cognitive Growth Communication Framework 

(CGCF), an integrative conceptual model that draws on cognitive psychology, the learning sciences, 

and communication studies. Its distinctive contribution is to reposition communication—from a 

supporting instructional activity to the central transformative mechanism that links cognitive 

processing, knowledge construction, metacognitive regulation, self-regulated learning, and 

competency development.  

Unlike approaches that treat these constructs separately, the CGCF offers a unified 

explanation of how communication may enable elementary and secondary learners to move from 

cognitive burden toward sustained cognitive growth in contemporary, technology-mediated 

environments. Table 1 contrasts the dominant research perspectives with the CGCF, highlighting 

the theoretical gaps in existing literature and how the proposed framework addresses them. 
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Table 1. Comparison of Existing Perspectives and the Proposed Contribution of the CGCF 

Perspective Primary Focus Key Limitation 
Gap in Existing 

Literature 

Proposed 

Contribution of 

CGCF 

Learning 

Competency 

Research 

Development of 

critical thinking, 

problem-

solving, 

collaboration, 

and self-

directed 

learning 

Focuses on 

competency 

outcomes rather 

than the 

processes that 

develop them 

Limited 

explanation of 

how cognitive 

and 

communication 

processes 

contribute to 

competency 

formation 

Proposes how 

educational 

communication 

may facilitate 

competency 

development 

through cognitive 

and metacognitive 

processes 

Cognitive Load 

Theory 

Managing 

intrinsic, 

extraneous, and 

germane 

cognitive load 

Emphasizes 

information 

processing but 

gives limited 

attention to 

communication 

practices 

Insufficient 

understanding of 

how instructional 

communication 

reduces cognitive 

burden 

Proposes how 

communication 

may transform 

cognitive load into 

productive 

cognitive 

engagement 

Cognitive 

Psychology 

Attention, 

memory, 

information 

processing, and 

learning 

mechanisms 

Often examines 

cognition at the 

individual level 

Limited 

integration of 

social and 

communicative 

influences on 

cognitive 

development 

Integrates 

cognitive 

processes with 

educational 

communication 

and competency 

development 

Metacognitive 

Theory 

Self-monitoring, 

self-regulation, 

and reflective 

learning 

Focuses on 

learner self-

awareness but 

less on 

communication 

as a catalyst for 

reflection 

Limited 

explanation of 

how 

communication 

enhances 

metacognitive 

regulation 

Positions 

communication as 

a proposed driver 

of reflection, self-

monitoring, and 

self-regulated 

learning 

Educational 

Communication 

Research 

Teacher–

student 

interaction, 

instructional 

clarity, 

feedback, and 

engagement 

Primarily 

focuses on 

communication 

effectiveness 

and satisfaction 

Limited 

connection to 

cognitive 

development and 

learning 

competency 

outcomes 

Links 

communication 

conceptually to 

cognitive 

processing, 

metacognitive 

growth, and 

competency 

development 

Social 

Constructivism 

Knowledge 

construction 

through 

interaction and 

collaboration 

Less emphasis 

on cognitive 

load and 

information-

processing 

Limited 

explanation of 

how cognitive 

challenges 

influence 

Combines 

collaborative 

learning with 

cognitive and 

metacognitive 
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mechanisms collaborative 

learning 

development 

pathways 

Digital and AI-

Mediated 

Learning 

Research 

Technology-

enhanced 

learning, online 

instruction, and 

educational 

innovation 

Technology 

often becomes 

the focus rather 

than human 

learning 

processes 

Limited emphasis 

on 

communication-

mediated 

cognitive growth 

Emphasizes 

human-centered 

communication as 

the foundation for 

meaningful digital 

learning 

Cognitive 

Growth 

Communication 

Framework 

(CGCF) 

Communication 

→ Cognitive 

Processing → 

Metacognitive 

Regulation → 

Learning 

Competency → 

Cognitive 

Growth 

Conceptual 

framework 

requiring 

empirical 

validation 

Addresses the 

separation of 

existing theories 

Offers an 

integrated 

conceptual 

explanation of 

how 

communication 

may transform 

cognitive effort 

into competency 

and long-term 

growth 

 

Research Objective 

The primary objective of this study is to develop and propose the Cognitive Growth 

Communication Framework (CGCF), a communication-centered conceptual framework explaining 

how educational communication practices may transform cognitive load into cognitive growth by 

strengthening cognitive processing, metacognitive regulation, self-regulated learning, and learning 

competency among elementary and secondary school learners. The framework further seeks to 

draw previously separate theoretical perspectives into a coherent model suited to contemporary, 

technology-mediated learning. 

 

Central Research Question 

How can educational communication transform cognitive load into cognitive growth and thereby 

support the development of twenty-first-century learning competencies among elementary and 

secondary learners? 

 

LITERATURE REVIEW 

The Cognitive Growth Communication Framework (CGCF) rests on a multidisciplinary 

foundation spanning cognitive psychology, the learning sciences, educational psychology, and 

communication studies. Rather than adopting any single theory as sufficient, the framework treats 

nine complementary perspectives as an interlocking system: each explains one segment of the 

journey from cognitive load to cognitive growth, and communication runs through all of them. The 

sections that follow introduce each theory briefly, but the emphasis throughout is on how the 

theories converge, where they diverge, and what each uniquely contributes that the others cannot. 

 

Cognitive Load Theory: Explaining the Constraint 

Cognitive Load Theory (CLT), originating with Sweller (1988) and extended through 

multimedia learning research (Mayer, 2021), explains why learning falters when task demands 

exceed working memory's limited capacity. Its distinction between intrinsic, extraneous, and 

germane load gives the CGCF its starting problem: the cognitive burden learners must overcome.  
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CLT’s strength is diagnostic—it identifies the constraint—but it is deliberately silent on the 

interpersonal and communicative processes that might ease it. This is precisely the boundary at 

which the other theories become necessary. Within the CGCF, CLT therefore defines the challenge 

that communication is positioned to resolve, through clarification, scaffolding, chunking, and 

structured feedback (Castro-Alonso et al., 2021). 

 

Constructivism and Social Learning Theory: Explaining Knowledge Creation 

Where CLT explains the limits of processing, Constructivist Learning Theory (Piaget, 1972; 

Vygotsky, 1978) explains how understanding is actively built. Vygotsky’s account is especially 

pertinent because it locates learning in social interaction and the zone of proximal development, 

implicitly making communication a condition of cognitive growth. Bandura’s (1977) Social 

Learning Theory complements this by showing that learners also acquire knowledge vicariously, 

through observation and modeling.  

The two share a commitment to interaction but differ in emphasis: constructivism 

foregrounds the learner’s internal meaning-making, while social learning foregrounds the external, 

observational, and collaborative environment. The CGCF draws on this complementarity to argue 

that communication does double duty—it is both the medium through which learners construct 

meaning and the channel through which they learn from others. 

 

Metacognitive and Self-Regulated Learning Theories: Explaining Learner Agency 

Metacognitive Theory (Flavell, 1979) and Self-Regulated Learning (SRL) Theory 

(Zimmerman, 2002) shift attention from what learners learn to how they manage their own 

learning. Metacognition provides reflective awareness—monitoring, evaluating, adjusting—while 

SRL provides the behavioral machinery of goal-setting, strategy use, and self-evaluation. They are 

closely allied but distinct: metacognition is awareness; self-regulation is the action that follows.  

Contemporary reviews confirm both the breadth of SRL models and the effectiveness of 

structured strategy training (Panadero, 2017; Theobald, 2021), while intervention studies show 

that self-regulatory skills can be deliberately cultivated in technology-supported settings (Zheng et 

al., 2020). For the CGCF, these theories explain the pathway's developmental center, and they 

depend on communication to function, since feedback, dialogue, and questioning typically prompt 

reflection. This is where the framework departs from a purely cognitive reading: metacognition and 

SRL are not solitary acts but communicatively enabled ones. 

 

Communication Theory: The Integrating Mechanism 

Communication Theory provides the CGCF’s central pillar, but the classical Shannon and 

Weaver (1949) model requires careful qualification. Their mathematical theory of communication 

was engineered to describe the accurate transmission of signals across a channel—sender, 

message, channel, receiver, noise—and was never intended as a theory of human meaning-making.  

Read literally, it casts communication as one-way information transfer, which is inadequate 

for education, since it treats the learner as a receiver rather than an interpreter and offers no 

account of context, prior knowledge, or negotiated understanding. The CGCF therefore invokes 

Shannon and Weaver only as a historical baseline and moves deliberately beyond it toward 

transactional and cultural models of communication (Carey, 2009), in which meaning is co-

constructed, negotiated, and interpreted rather than merely delivered. 

This distinction matters: the transactional view—not the transmission view—allows the 

CGCF to position communication as the mechanism linking cognition, reflection, and competency, 

and it corrects a common oversimplification in the educational literature. 
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Growth Mindset Theory and Connectivism: Explaining Sustained Growth in Context 

Growth Mindset Theory (Dweck, 2006) contributes the motivational condition for growth: 

learners who believe ability is developable tend to persist through difficulty and to treat feedback 

as useful rather than threatening. Meta-analytic evidence indicates these effects are modest overall 

and strongest among academically at-risk learners (Sisk et al., 2018). The CGCF therefore treats 

growth mindset as a conditioning influence rather than a powerful driver.  

Connectivism (Siemens, 2005) situates the entire pathway within contemporary, digitally 

networked environments, where knowledge is distributed across people, tools, and platforms, 

though its status as a full learning theory remains debated (Goldie, 2016). The two operate at 

different levels—one psychological, one ecological—but together they help explain why the CGCF 

pathway may endure and remain relevant amid AI-mediated and networked learning. Neither alone 

explains growth; jointly, they extend the framework from the individual learner to the digital 

ecosystem in which today’s elementary and secondary learners actually operate. 

 

Psychological Safety Theory: The Moderator 

Psychological Safety Theory, introduced by Edmondson (1999), describes a shared belief that 

an environment is safe for interpersonal risk-taking, so that individuals feel able to ask questions, 

admit uncertainty, offer ideas, and make mistakes without fear of embarrassment or reprisal. In 

classrooms, this condition is decisive for the very communicative behaviors the CGCF depends 

upon.  

When elementary and secondary learners perceive their environment as psychologically 

safe, they participate more readily in dialogue, seek help, challenge assumptions, and engage in 

reflective discussion; when they do not, communication contracts and cognitive engagement suffer 

(Edmondson & Lei, 2014; Wanless, 2016). 

For this reason, the CGCF conceptualizes psychological safety not as another step in the 

learning pathway but as a moderator—a contextual condition that strengthens or weakens 

communication's effect on cognitive engagement. The theoretical justification is straightforward: 

the same instructional communication (a probing question, a piece of corrective feedback) will 

produce markedly different responses depending on whether a learner feels safe enough to act on 

it. Under high psychological safety, feedback invites revision and questioning deepens inquiry. 

Under low safety, the identical message may trigger withdrawal or defensiveness.  

Psychological safety therefore does not directly cause cognitive growth—it shapes the 

strength of the communication-to-cognition relationship, which is the defining logic of a 

moderating variable. Meta-analytic evidence supports this conditioning role, showing that 

psychological safety is consistently associated with learning behavior, information sharing, and 

engagement across settings (Frazier et al., 2017). Proposition P3 formalizes this positioning. 

 

Synthesis: What the Integration Adds 

Taken individually, each theory illuminates only a fragment of learning: CLT the constraint; 

constructivism and social learning the construction of knowledge; metacognition and SRL the 

learner’s self-direction; communication theory the exchange of meaning; growth mindset the 

motivation to persist; and connectivism the digital context.  

The decisive point—and the reason an integrative framework is warranted—is that no single 

theory explains the complete transition from cognitive load to sustained cognitive growth, because 

each brackets out the very mechanism the others foreground. The CGCF’s contribution is to identify 

what they share but leave implicit: communication is the connective mechanism operating across 

all of them.  

By making communication explicit and central, the framework converts nine parallel 
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explanations into one continuous proposed pathway—cognitive processing, knowledge 

construction, metacognitive regulation, self-regulated learning, and competency development—

moderated by psychological safety and growth mindset and situated within digitally networked 

environments. The value added by integration is therefore not a summary of the theories but a new 

explanatory pathway that none provides alone, and one that is directly testable through the 

propositions advanced in this paper. Table 2 summarizes each theory’s distinct contribution. 

 

Table 2. Theoretical Foundations of the Cognitive Growth Communication Framework 

Theory Key Scholars Core Concept 
Distinct Contribution to 

CGCF 

Cognitive Load 

Theory 

Sweller (1988); 

Mayer (2021); 

Castro-Alonso 

et al. (2021) 

Limits of working 

memory 

Defines the constraint the 

framework addresses 

Constructivism Piaget (1972); 

Vygotsky 

(1978) 

Active knowledge 

construction 

Explains how meaning is 

built through interaction 

Social Learning 

Theory 

Bandura (1977) Observational and 

vicarious learning 

Adds the collaborative, 

modeling dimension 

Metacognitive 

Theory 

Flavell (1979) Awareness of one’s own 

thinking 

Supplies the reflective 

awareness in the pathway 

Self-Regulated 

Learning 

Zimmerman 

(2002); 

Panadero 

(2017); 

Theobald 

(2021) 

Planning, monitoring, 

evaluating 

Supplies the behavioral 

machinery of learner 

agency 

Communication 

Theory 

Shannon & 

Weaver (1949); 

Carey (2009) 

From transmission to 

transactional meaning-

making 

Provides the central 

integrating mechanism 

Growth Mindset 

Theory 

Dweck (2006); 

Sisk et al. 

(2018) 

Ability is developable Explains motivational 

persistence; treated as a 

conditioning influence 

Psychological 

Safety Theory 

Edmondson 

(1999); Frazier 

et al. (2017) 

Safety for interpersonal 

risk-taking 

Moderates whether 

communication takes effect 

Connectivism Siemens 

(2005); Goldie 

(2016) 

Knowledge distributed 

across networks 

Situates the pathway in 

digital ecosystems 

 

Development of the Cognitive Growth Communication Framework 

Building on this synthesis, the CGCF is proposed as an integrative conceptual model 

explaining how learners may progress from managing cognitive load to achieving sustained 

cognitive growth through communication. It posits that communication supporting knowledge 

sharing, reflection, collaboration, feedback, and meaning-making reduces unnecessary cognitive 

burden, deepens engagement, strengthens learners’ regulation of their own learning, and promotes 

higher-order competencies. Psychological safety supports open participation, growth mindset 

sustains effort and adaptability, and networked environments situate these processes within 



Education Policy and Development 

139 
 

contemporary digital learning. Figure 1 presents the complete framework. 

 

 
Figure 1. The Cognitive Growth Communication Framework (CGCF) 

Source: CGCF conceptualized by the author; visualization developed with AI assistance  

and reviewed and refined by the author 

 

 

RESEARCH METHOD 

Review Design and Methodological Transparency 

This study employed an integrative literature review oriented toward theory building 

rather than exhaustive evidence aggregation (Torraco, 2016; Whittemore & Knafl, 2005; Toronto 

& Remington, 2020). The approach was chosen deliberately: the CGCF draws on literatures that 

rarely speak to one another—cognitive psychology, educational communication, the learning 

sciences, and digital pedagogy—and a systematic review, with its thinner focus on homogeneous 

empirical questions, would have excluded much of the theoretical work essential to framework 

building. 

Consistent with the purposive logic of conceptual synthesis, sources were selected for their 

theoretical relevance and explanatory contribution to the framework rather than through an 

exhaustive enumeration of all retrievable records. The review therefore does not report record-

level screening counts, as it does not claim the status of a systematic review.  

Transparency is instead established by explicitly reporting the databases consulted, the 

search terms applied, the eligibility criteria adopted, the quality-appraisal approach, and the 

thematic procedure through which the framework components were derived. This follows 

established guidance that integrative and theory-generating reviews prioritize conceptual 

saturation and interpretive depth over statistical representativeness (Snyder, 2019; Torraco, 

2016). Section Limitation & Further Research acknowledges the absence of record-level reporting 

as a limitation. 
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Search Strategy 

A structured search was conducted between January and June 2026 across five scholarly 

databases selected for their complementary coverage of education, psychology, communication, 

and interdisciplinary research. Search strings combined four concept blocks using Boolean 

operators, with truncation applied to capture word variants, as set out in Table 3. 

 

Table 3. Search Strings Applied Across Databases 

Concept Block Search Terms 

Cognitive load “cognitive load” OR “working memory” OR “cognitive overload” OR 

“mental effort” 

Communication “educational communication” OR “instructional communication” OR 

“classroom dialogue” OR “feedback” OR “questioning” OR “dialogic 

teaching” 

Learner development “metacognition” OR “self-regulated learning” OR “reflection” OR 

“psychological safety” OR “growth mindset” 

Competency and 

context 

“learning competency” OR “21st century skills” OR “competency 

development” OR “digital learning” OR “AI-mediated learning” 

 

Blocks were combined with AND; terms within blocks with OR. The following filters were 

applied: publications in English; peer-reviewed journal articles, scholarly books, book chapters, and 

conference proceedings; and a publication window of 2000–2026, extended to include seminal 

foundational works (for example, Sweller, 1988; Flavell, 1979; Bandura, 1977) irrespective of date, 

given their indispensability to the framework. Reference lists of key papers were additionally hand-

searched through backward citation chaining. Table 4 presents the databases consulted and their 

rationale. 

 

Table 4. Databases Searched and Their Relevance 

Database Purpose and Relevance 

Scopus Broad multidisciplinary database providing peer-reviewed articles 

across education, psychology, communication, and social sciences. 

ERIC Primary database for educational research, pedagogy, teaching 

practices, and competency development. 

PsycINFO Specialised source for psychological theories, cognitive processes, 

learning behaviour, and mental models. 

Web of Science Citation-indexed literature for interdisciplinary research and 

influential theoretical works. 

Google Scholar Supplementary source for emerging studies, conference papers, 

books, and material not indexed elsewhere. 

 

Inclusion and Exclusion Criteria 

Eligibility was determined against criteria defined before selection began and applied 

consistently throughout, covering research focus, publication type, research design, educational 

context, communication relevance, language, publication period, accessibility, theoretical 

contribution, and outcome relevance. Table 5 presents these in full. 

Two scope decisions warrant explanation. First, although the CGCF is proposed for 

elementary and secondary learners, the search intentionally admitted studies from higher 

education and organizational learning, because several foundational constructs—psychological 

safety and self-regulated learning in particular—were developed in those settings.  
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Where such studies are drawn upon, their transferability to school-age learners is treated as 

theoretical inference rather than an established fact, and this is acknowledged as a limitation. 

Second, purely clinical or neurological studies without educational application were excluded, as 

their mechanisms fall outside the framework’s explanatory scope. 

 

Table 5. Inclusion and Exclusion Criteria for Literature Selection 

Criterion Inclusion Criteria Exclusion Criteria 

Research focus Studies examining cognitive load, 

cognitive development, learning 

competency, communication 

processes, metacognition, self-

regulated learning, learner 

engagement, and educational 

technology. 

Studies unrelated to learning, 

cognition, communication, or 

competency development. 

Publication type Peer-reviewed journal articles, 

scholarly books, book chapters, 

conference proceedings, and 

influential theoretical papers. 

Editorials, opinion pieces, magazine 

articles, blogs, newsletters, and non-

scholarly publications. 

Research design Conceptual, theoretical, qualitative, 

quantitative, mixed-method, review, 

and framework-development 

studies. 

Studies lacking methodological rigor 

or sufficient theoretical 

contribution. 

Educational 

context 

Studies in educational, 

organizational learning, professional 

development, online learning, 

higher education, and digital 

learning environments. 

Studies focused exclusively on 

clinical, medical, or neurological 

settings without educational 

relevance. 

Communication 

relevance 

Research examining communication 

as a facilitator of learning, 

knowledge transfer, collaboration, 

engagement, or competency 

development. 

Research where communication is 

not a relevant construct or outcome. 

Language Publications available in English. Non-English publications without 

accessible translations. 

Publication 

period 

Seminal foundational studies and 

contemporary literature, 

particularly 2000–2026. 

Publications with limited 

contemporary relevance unless 

considered foundational. 

Accessibility Full-text articles accessible through 

the selected databases. 

Records with unavailable full texts 

or insufficient information for 

evaluation. 

Theoretical 

contribution 

Studies contributing to Cognitive 

Load Theory, Social Learning 

Theory, Constructivism, Self-

Regulated Learning Theory, 

Metacognitive Theory, and 

Communication Theory. 

Studies lacking conceptual 

relevance to CGCF development. 

Outcome Studies reporting outcomes related Studies focusing on unrelated 
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relevance to learning effectiveness, 

competency development, cognitive 

growth, knowledge construction, 

engagement, or lifelong learning. 

outcomes with no implications for 

learning competency development. 

 

Quality Appraisal 

Because the retained literature was methodologically heterogeneous, no single appraisal 

instrument was appropriate. Following Whittemore and Knafl’s (2005) guidance for integrative 

reviews, sources were evaluated on methodological transparency, theoretical contribution, 

relevance to the review question, and scholarly standing (peer-review status and citation 

influence).  

Empirical studies were additionally assessed for clarity of design, sampling, and reported 

outcomes; conceptual works for argumentative coherence and originality. Rather than excluding 

lower-rated sources outright, quality was used to weight their influence during synthesis, so that 

seminal and methodologically robust work carried greater interpretive weight in framework 

construction. This appraisal was narrative and judgment-based rather than instrument-scored, and 

no numerical quality ratings were recorded; this limitation is acknowledged in Section Limitation 

& Further Research. 

 

Reflexivity and Consistency Safeguards 

As a single-author study, the review could not rely on independent dual screening, and no 

second reviewer was involved in selection decisions. To reduce selection and interpretation bias, 

selection decisions were documented in a structured audit trail recording the rationale for 

inclusion, and ambiguous cases were set aside and reconsidered after an interval, with consistency 

checked against the original judgment and discrepancies resolved by returning to the pre-specified 

criteria.  

Academic peers with expertise in educational psychology and communication studies then 

reviewed the emerging thematic structure and draft framework, and their feedback informed the 

final thematic boundaries. Beyond these measures, no formal inter-rater reliability procedures, 

independent screening, or consensus protocols were applied during thematic analysis. These 

constraints are stated openly and revisited in Section Limitation & Further Research. 

 

Data Analysis and Thematic Synthesis 

Retained sources were analyzed through thematic synthesis (Braun & Clarke, 2006) in three 

phases: open coding of findings and theoretical claims; grouping codes into descriptive themes; and 

developing analytical themes that cut across disciplinary boundaries. Selection and coding 

continued until conceptual saturation was reached-that is, until additional sources ceased to 

generate new analytical categories.  

Five themes were generated, each mapping directly onto a component of the CGCF, as 

reported in Section Findings and Discussion. Themes were derived inductively from the literature 

and only then mapped against the theoretical foundation, so the framework’s components emerged 

from the synthesis rather than being imposed on it. Figure 2 depicts the complete review and 

synthesis process. 
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Figure 2. Review and synthesis process underpinning the development of the CGCF 

Source: Developed by the author. As a purposive, theory-building integrative review, the process does not report 

record-level screening counts. The author prepared the diagram with AI assistance and reviewed it. 

 

FINDINGS AND DISCUSSION 

Nature of the Evidence Base 

Two features of this study should be stated clearly at the outset. First, this is a literature-

based conceptual study. It involved no human participants and collected no primary data; 

participant demographics are therefore not applicable, and no ethical approval was required. 

Second, as set out in Section Review Design and Methodological Transparency, the review was a 

purposive, theory-building integrative synthesis rather than a systematic review; therefore, record-

level counts of sources identified, screened, and included are not reported (Snyder, 2019; Torraco, 

2016). 

Transparency is instead established through four reported elements, so that the review can 
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be followed and evaluated: the search strings and filters applied (Table 3); the databases consulted 

and their rationale (Table 4); the pre-specified eligibility criteria (Table 5); and the quality-

appraisal approach described in Section Quality Appraisal. The source-to-theme mapping 

presented in Table 6 allows each analytical claim to be traced back to its supporting literature. 

 

What the Reviewed Literature Collectively Shows 

This section reports what the reviewed body of work demonstrates when read together, 

rather than revisiting the individual theories examined in Section Literature Review. The thematic 

synthesis produced five analytical themes. Each was derived inductively from the literature, and 

together they trace a coherent progression from cognitive burden to cognitive growth. 

 

Theme 1 — Communication reduces avoidable cognitive burden 

A consistent finding across the cognitive and instructional-design literature is that how 

information is communicated determines how much of a learner’s limited working memory is 

consumed unnecessarily. Work on segmentation, signaling, worked examples, and instructional 

clarity shows that well-structured communication lowers extraneous load and preserves capacity 

for productive thinking (Sweller, 1988; Mayer, 2021; Castro-Alonso et al., 2021). These studies 

collectively establish that cognitive load is not a fixed property of content but is partly produced or 

relieved by communicative choices. This finding underwrites Propositions P1 and P2. 

 

Theme 2 — Dialogue drives knowledge construction 

Research on classroom talk shows that learning advances when students articulate 

reasoning, question one another, and negotiate meaning rather than passively receive explanations. 

Dialogic and exploratory talk yields measurable gains in reasoning and conceptual understanding 

among school-age learners (Mercer & Littleton, 2007; Alexander, 2018), and large-scale 

observational research links specific dialogic moves to improved attainment (Howe et al., 2019). 

These findings are consistent with constructivist and social-learning accounts (Vygotsky, 1978; 

Bandura, 1977). Read together, the studies indicate that communication is not merely a conduit for 

knowledge but a condition of its construction, supporting Proposition P4. 

 

Theme 3 — Feedback and reflective discourse activate metacognition 

The evidence converges on feedback as among the most influential mechanisms in learning, 

provided it is specific, timely, and directed at the task rather than the person (Hattie & Timperley, 

2007). Meta-analytic work refines this conclusion, showing that feedback effects depend 

substantially on the information it conveys rather than on its mere presence (Wisniewski et al., 

2020). 

Complementary self-regulated learning research shows that reflection and strategy 

adjustment are typically prompted externally—through questioning, feedback, and reflective 

dialogue—before becoming internalized habits (Zimmerman, 2002; Panadero, 2017; Zheng et al., 

2020), and that structured training in these strategies improves academic outcomes (Theobald, 

2021). Collectively, this literature suggests metacognitive regulation is communicatively triggered 

rather than spontaneously arising, which grounds Propositions P5 through P8. 

 

Theme 4 — Enabling conditions determine whether communication works 

An important qualification recurs throughout the reviewed studies: communicative practices 

do not produce uniform effects. Their impact depends on whether learners feel safe enough to 

participate and believe their ability can develop. Psychological safety predicts help-seeking, 

question-asking, and willingness to admit confusion, and meta-analytic evidence associates it with 
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learning behavior and information sharing across settings (Edmondson, 1999; Edmondson & Lei, 

2014; Wanless, 2016; Frazier et al., 2017).  

Growth-oriented beliefs shape whether feedback is received as useful or as threatening 

(Dweck, 2006), though meta-analysis indicates these effects are modest and concentrated among 

at-risk learners (Sisk et al., 2018). The literature therefore supports treating both as moderating 

conditions rather than as steps in the pathway, as formalized in Propositions P3 and P11. 

 

Theme 5 — Digital and AI-mediated contexts reshape the mechanism 

Studies of networked and technology-mediated learning show that communication 

increasingly occurs through platforms, tools, and intelligent systems that distribute knowledge 

across networks (Siemens, 2005; Goldie, 2016). Systematic reviews of artificial intelligence in 

education document rapid growth in adaptive and dialogue-based applications while noting limited 

engagement with pedagogical theory (Zawacki-Richter et al., 2019; Holmes & Tuomi, 2022).  

Research on AI literacy underlines that learners require explicit preparation to engage 

critically with such systems (Ng et al., 2021). Such environments widen opportunities for feedback 

and collaboration while introducing new sources of fragmentation and distraction. Collectively, this 

suggests that the communication–cognition relationship is context-dependent, as expressed in 

Proposition P12. 

 

Source-to-Theme Mapping 

To make the synthesis auditable, Table 6 maps the principal sources underpinning each 

theme to the corresponding framework component and research proposition. 

 

Table 6. Mapping of Analytical Themes to Sources, Framework Components, and Propositions 

Theme Principal sources CGCF component Proposition 

1. Communication 

reduces cognitive 

burden 

Sweller (1988); Mayer (2021); 

Castro-Alonso et al. (2021) 

Educational 

Communication → 

Cognitive Processing 

P1, P2 

2. Dialogue drives 

knowledge 

construction 

Vygotsky (1978); Bandura 

(1977); Mercer & Littleton 

(2007); Alexander (2018); 

Howe et al. (2019) 

Knowledge 

Construction 

P4 

3. Feedback 

activates 

metacognition 

Flavell (1979); Zimmerman 

(2002); Hattie & Timperley 

(2007); Panadero (2017); 

Zheng et al. (2020); Wisniewski 

et al. (2020); Theobald (2021) 

Metacognitive 

Regulation → Self-

Regulated Learning 

P5, P6, P7, 

P8 

4. Enabling 

conditions for 

participation 

Edmondson (1999); 

Edmondson & Lei (2014); 

Dweck (2006); Wanless (2016); 

Frazier et al. (2017); Sisk et al. 

(2018) 

Psychological Safety; 

Growth Mindset 

(moderators) 

P3, P11 

5. Digital and AI-

mediated contexts 

Siemens (2005); Goldie (2016); 

Zawacki-Richter et al. (2019); 

Ng et al. (2021); Holmes & 

Tuomi (2022) 

Digital Pedagogy; AI-

Mediated Learning 

(context) 

P12 

Note. Propositions P9 and P10 address the competency-to-growth segment of the pathway and rest on the combined 

evidence of Themes 3 and 4. 
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Addressing the Research Question 

The central question asked how educational communication can transform cognitive load 

into cognitive growth and, in turn, support twenty-first-century learning competencies among 

elementary and secondary learners. Read collectively, the reviewed literature points to a four-stage 

answer, offered here as a theoretically grounded proposition rather than a demonstrated finding. 

Communication first frees capacity: clear, well-sequenced instructional messages remove 

avoidable load, leaving working memory available for genuine thinking rather than for decoding 

poorly structured input (Theme 1). It then converts that capacity into understanding, because 

dialogue, questioning, and collaboration oblige learners to externalize reasoning—and articulating 

a thought is itself an act of constructing it (Theme 2).  

Third, communication turns understanding into self-direction: feedback and reflective 

discourse prompt learners to monitor and adjust their strategies, shifting regulation gradually from 

teacher to learner (Theme 3). Finally, when such practices are sustained, learners may accumulate 

transferable competencies, and cognitive growth becomes self-reinforcing rather than episodic. 

Two qualifications matter. First, the pathway is conditional, not automatic. The same 

feedback that prompts revision in a psychologically safe classroom may trigger withdrawal in a 

judgemental one; the same probing question that deepens inquiry for a learner with growth-

oriented beliefs may register as exposure for one without them (Theme 4).  

Second, it is context-sensitive: digital and AI-mediated environments may amplify or dilute 

these effects depending on how communication is designed within them (Theme 5). A further 

boundary should be noted: because several supporting constructs were investigated in higher 

education or organizational settings, their application to elementary and secondary learners 

remains an inference requiring empirical confirmation. The CGCF therefore proposes a mechanism 

with specified boundary conditions rather than a universal prescription. 

 

Integration of the Propositions into a Single Model 

The twelve propositions constitute one connected pathway rather than a series of separate 

claims. P1–P2 establish the entry point, linking educational communication to cognitive processing 

and reduced extraneous load (Theme 1). P4–P5 carry processing forward into knowledge 

construction (Theme 2).  

P6–P8 advance the sequence through metacognitive regulation and self-regulated learning 

to competency development (Theme 3). P9–P10 complete it by linking competency development 

to cognitive growth. Three conditioning factors operate across this sequence: psychological safety 

moderates the opening relationship (P3), growth mindset moderates the closing one (P11), and 

technology-mediated context conditions the pathway as a whole (P12). 

Read as a whole, the model specifies a single directional chain—educational communication 

→ cognitive processing → knowledge construction → metacognitive regulation → self-regulated 

learning → learning competency → cognitive growth—governed by two moderators and one 

contextual factor, as depicted in Figure 3 and stated formally in Table 7. Each proposition is 

traceable to the thematic evidence summarised in Table 6. 
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Figure 3. The CGCF pathway with moderators and contextual factors 
Source: Developed by the author based on an integrative synthesis of the educational communication, cognitive 

psychology, self-regulated learning, and digital pedagogy literatures; visualization prepared with AI assistance and 

reviewed by the author. 

 

Table 7. Research Propositions of the CGCF 

Proposition Statement 

CP Central Proposition. Communication functions as the central transformative 

mechanism through which learners progress from cognitive load management 

to cognitive growth by facilitating knowledge construction, metacognitive 

regulation, and learning competency development. 

P1 Educational communication positively influences cognitive processing. 

P2 Educational communication reduces extraneous cognitive load. 

P3 Psychological safety positively moderates the relationship between educational 

communication and cognitive processing, such that communication practices 

have a stronger positive effect on cognitive engagement when learners perceive 

a psychologically safe learning environment. 

P4 Cognitive processing positively influences knowledge construction. 

P5 Knowledge construction mediates the relationship between cognitive 

processing and metacognitive regulation. 

P6 Educational communication positively influences metacognitive regulation. 

P7 Metacognitive regulation positively influences self-regulated learning. 

P8 Self-regulated learning positively influences learning competency development. 

P9 Learning competency development mediates the relationship between 

metacognitive regulation and cognitive growth. 

P10 Learning competency development positively influences cognitive growth. 

P11 Growth mindset moderates the relationship between learning competency 

development and cognitive growth. 

P12 AI-mediated and technology-supported learning environments strengthen the 

effectiveness of the CGCF pathway. 
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Implications for Practice 

The following are implications derived from the proposed framework, not empirically 

established findings. Because the CGCF awaits testing, read these as theoretically grounded 

suggestions rather than evidence-based prescriptions. 

For teachers of elementary and secondary learners, the framework implies that instructional 

design might usefully treat communication as a cognitive variable rather than a delivery 

preference—structuring explanations to reduce avoidable load, building in dialogic and peer-

discussion opportunities, and framing feedback to prompt reflection rather than merely to judge.  

It also implies that the climate in which communication occurs deserves deliberate attention, 

since the model positions psychological safety as a condition that determines whether 

communicative practices take effect at all. For curriculum designers and school leaders, the 

framework suggests treating communication competence as core instructional infrastructure 

rather than a supplementary skill. Section Practical Implications elaborates these implications for 

each stakeholder group, and Section Directions for Further Research outlines testable research 

directions. 

 

Novelty and Scientific Contribution 

This work's distinctive contribution is to reposition communication from a supporting 

instructional activity to the central transformative mechanism linking cognitive processing, 

knowledge construction, metacognitive regulation, self-regulated learning, and competency 

development. Existing frameworks examine these constructs in parallel; the CGCF specifies the 

pathway connecting them and the conditions under which it operates. The synthesis provides the 

warrant for this repositioning: communication recurred across all five analytical themes—as a 

mechanism in Themes 1–3, as a precondition in Theme 4, and as a medium in Theme 5—a 

convergence no single reviewed theory accounts for alone. 

 

CONCLUSIONS 

What This Study Demonstrates and What the Framework Proposes 

A clear distinction should be drawn between the two. This study demonstrates the outcome 

of an integrative review: five analytical themes recur across otherwise separate literatures on 

cognitive load, classroom dialogue, feedback and self-regulation, enabling classroom conditions, 

and technology-mediated learning; and communication appears in all five, functioning as a 

mechanism, precondition, and medium. That convergence is a reviewable result of the synthesis, 

traceable through Table 6. 

By contrast, the study proposes the Cognitive Growth Communication Framework itself. The 

CGCF is a conceptual model, not a validated one. Its twelve propositions articulate relationships 

that are theoretically defensible and consistent with existing evidence, but they have not been 

tested as an integrated pathway, and the study makes no empirical claim about the framework’s 

predictive accuracy or effect sizes. The framework should therefore be read as a provisional 

proposal offered for examination, refinement, and empirical scrutiny rather than as an achieved 

finding. 

 

Returning to the Research Question 

The study asked how educational communication can transform cognitive load into cognitive 

growth and thereby support twenty-first-century learning competencies among elementary and 

secondary learners. The proposed answer is a four-stage pathway: communication first frees 

cognitive capacity by reducing avoidable load; it then converts that capacity into understanding 

through dialogue and collaborative reasoning; it subsequently turns understanding into self-
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direction as feedback and reflective discourse prompt learners to monitor and adjust their 

strategies.  

When sustained, it supports the accumulation of transferable competencies, making 

cognitive growth self-reinforcing. The framework further specifies that this pathway is conditional 

rather than automatic—moderated by psychological safety at its entry point and by growth-

oriented beliefs at its conclusion—and that it is shaped by the digital and AI-mediated contexts of 

contemporary schooling. This constitutes a theoretical answer derived from the reviewed 

literature; establishing whether the pathway operates as proposed among school-age learners 

requires the empirical work set out in Section Directions for Further Research. 

 

Theoretical Implications 

The framework’s theoretical contribution lies in what integration adds beyond the 

constituent theories, and this can be stated precisely. 

1. It supplies the mechanism that Cognitive Load Theory omits. CLT explains why working-

memory limits constrain learning but not how those limits are eased in practice. The CGCF 

specifies instructional communication as that mechanism, connecting load management to an 

identifiable, alterable classroom practice. 

2. It relocates metacognition from a solitary to a social process. Metacognitive and self-

regulated learning theories describe reflection and strategy adjustment largely as internal 

operations. By positioning feedback, questioning, and reflective discourse as their trigger, the 

framework explains how self-regulation is externally initiated before it is internalized. 

3. It moves communication theory beyond transmission. The framework applies a 

transactional rather than a signal-transfer conception of communication to learning, correcting 

a persistent oversimplification and clarifying why instructional messages function as meaning-

making events rather than information deliveries. 

4. It converts enabling conditions into specified moderators. Psychological safety and growth 

mindset are frequently invoked as beneficial classroom qualities. The CGCF assigns each a 

defined structural position—moderating the pathway’s entry and exit, respectively—rendering 

them testable rather than merely desirable. 

5. It provides a single testable architecture. Most significantly, the framework converts nine 

parallel explanations into one directional chain with twelve propositions, so that relationships 

previously examined in isolation can be modeled, measured, and falsified together. 

 

Practical Implications 

Because the framework is untested, the following are offered as concrete, framework-

derived suggestions rather than validated prescriptions. 

For educators. Treat communication as an instructional design variable. Segment and signal 

complex material to limit avoidable load; allocate protected time for exploratory talk and peer 

explanation rather than treating discussion as a residual activity; and frame feedback to identify 

the next step in reasoning rather than only the correctness of an answer. Establish routine practices 

that make uncertainty safe to express—normalizing questions, inviting partial answers, and 

responding to error as information—since the framework holds that communicative practice yields 

little where safety is absent. 

For curriculum designers. Build dialogic and reflective activity into curriculum 

specifications rather than leaving it to individual discretion. Sequence content so cognitive demand 

is deliberately distributed across a unit, and embed explicit checkpoints for learner self-monitoring 

so metacognitive regulation is scheduled rather than assumed. 

For institutions and school leaders. Position instructional communication as core 
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professional capability in teacher development, supervision, and appraisal, rather than as a generic 

soft skill. Direct classroom-observation frameworks toward the quality of questioning, feedback, 

and dialogue; and treat the cultivation of psychological safety as a measurable dimension of school 

climate with implications for learning, not solely for wellbeing. 

For policymakers. Recognize communication competence as instructional infrastructure in 

curriculum standards, teacher certification requirements, and professional development funding. 

As artificial intelligence enters classrooms, prioritize the pedagogical quality of communication 

these systems support over their technical capability alone, and ensure learners are prepared to 

engage critically with AI-mediated information (Ng et al., 2021; Holmes & Tuomi, 2022). 

 

Concluding Remarks 

This paper proposes a conceptual framework explaining how educational communication 

may transform cognitive load into cognitive growth among elementary and secondary learners. Its 

contribution is to draw cognitive load, constructivism, social learning, metacognition, self-regulated 

learning, communication theory, growth mindset, psychological safety, and connectivism—the nine 

perspectives examined throughout this manuscript—into a single explanatory pathway, and to 

specify the conditions under which that pathway is expected to operate.  

The framework’s central idea is that communication is not merely a vehicle for transmitting 

information but a mechanism through which cognitive effort becomes reflection, competency, and 

sustained growth. That proposition now requires testing. The CGCF is offered, accordingly, as a 

provisional contribution—sufficiently specified to be examined empirically, and sufficiently 

grounded to merit the attempt. 

 

LIMITATION & FURTHER RESEARCH 

Limitations 

Read the claims in this paper in light of the following constraints, stated to make the 

framework’s current status unambiguous: it is a provisional conceptual proposal, not a validated 

model. 

1. The framework is empirically untested. No proposition has been examined against data. The 

CGCF should be regarded as theoretically grounded but unvalidated, and its propositions as 

hypotheses rather than conclusions. 

2. Screening counts are not reported. As a purposive, theory-building review, the study does not 

report how many records it identified, screened, or included. Readers cannot therefore assess 

the breadth of the search quantitatively, and the review is not reproducible in the sense a 

systematic review would be (Page et al., 2021). 

3. Search procedures were documented but not exhaustively logged. Although the authors 

report databases, Boolean strings, filters, and the search window (Tables 3–5), they did not 

maintain a record-level search log with per-database yields, limiting procedural transparency. 

4. Screening was not independent. As a single-author study, one reviewer conducted selection. 

No second screener, inter-rater reliability statistic, or formal consensus procedure was applied, 

so selection and interpretation bias cannot be excluded. 

5. Quality appraisal was narrative rather than instrument-based. Sources were judged on 

transparency, theoretical contribution, relevance, and scholarly standing, but no standardized 

appraisal tool was used, and no numerical quality scores were recorded. 

6. Thematic analysis relied on limited safeguards. Beyond an audit trail, delayed re-

examination of ambiguous cases, and informal peer review of emerging themes, the authors 

used no additional procedures—such as independent coding or member checking. 
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7. The literature base was restricted to English-language, full-text sources, which may have 

excluded relevant scholarship, particularly research published in other languages or in regional 

outlets. 

8. Some constructs originate outside school settings. Psychological safety and self-regulated 

learning were developed largely in organizational and higher-education contexts; their transfer 

to elementary and secondary learners is a theoretical inference that requires empirical 

confirmation. 

9. Breadth may come at the cost of depth. Integrating nine perspectives necessarily compresses 

each, and the synthesis reflects the author’s interpretive judgment in determining thematic 

boundaries and theoretical fit. 

 

Directions for Further Research 

Future work can address these limitations in a staged sequence. The priorities below indicate 

which constructs require new measures, which can draw on existing validated instruments, and 

which propositions warrant testing first. 

 

Measurement development 

Three CGCF constructs require new instrumentation, since no established measure captures 

them as the framework defines them: educational communication as a composite of clarity, 

dialogue, questioning, and feedback quality experienced by the learner; cognitive growth as a 

longitudinal, cumulative outcome distinct from single-point achievement; and learning competency 

as the framework’s integrated construct spanning critical thinking, collaboration, and self-

direction. Scale development should follow standard psychometric procedures, including content 

validation, exploratory and confirmatory factor analysis, and invariance testing across age groups. 

Four constructs can be measured using existing validated instruments, appropriately 

adapted for school-age respondents: cognitive load, via established subjective load scales 

distinguishing intrinsic, extraneous, and germane components; self-regulated learning, via widely 

used self-report inventories of strategy use and motivation; psychological safety, via Edmondson’s 

(1999) established scale adapted to classroom referents; and growth mindset, via existing implicit-

theories measures (Dweck, 2006). Using validated instruments for these constructs lets 

development efforts focus where they are genuinely needed. 

 

Priority propositions for testing 

1. First priority — P1, P2, and P3. The entry segment of the pathway is both the most tractable 

and the most consequential: if communication does not measurably influence cognitive 

processing, or if psychological safety does not moderate that relationship, the wider model 

requires revision. These propositions are testable through classroom-based experimental or 

quasi-experimental designs with relatively short measurement windows. 

2. Second priority — P6, P7, and P8. The metacognitive segment carries the framework’s central 

theoretical claim that reflection is communicatively triggered. Testing these relationships would 

establish whether the proposed mechanism operates as specified and would suit longitudinal 

designs across an academic term. 

3. Third priority — P9, P10, and P11. The competency-to-growth segment requires extended 

observation and should follow once the earlier links are supported, ideally through multi-year 

cohort studies that can capture cumulative growth. 

4. Fourth priority — P12. The contextual proposition concerning AI-mediated environments is 

the most exploratory and rapidly changing; it is best addressed through mixed-method studies 



Education Policy and Development 

152 
 

examining how learners communicate with and through intelligent systems (Zawacki-Richter et 

al., 2019; Ng et al., 2021). 

5. Fifth priority — P4 and P5. The knowledge-construction links draw on the most settled 

existing evidence and can be examined as part of full-model structural testing rather than in 

isolation. 

 

Design and scope recommendations 

1. Full-model testing. Once measures are available, structural equation modeling should test the 

complete pathway, including mediation (P5, P9) and moderation (P3, P11), among elementary 

and secondary samples. 

2. Experimental validation. Classroom interventions manipulating specific communicative 

practices—feedback structure, dialogic questioning, reflective routines—would provide causal 

evidence unavailable from cross-sectional designs. 

3. Age-differentiated investigation. Elementary and secondary learners differ in metacognitive 

maturity; the framework should be tested separately across these stages to establish 

developmental boundary conditions. 

4. Cross-cultural replication. Because classroom communication norms and perceptions of 

safety vary culturally, replication across educational systems is necessary before claiming 

generalizability. 

5. A systematic review extension. A PRISMA-compliant systematic review of the 

communication–cognition relationship would complement this conceptual synthesis and supply 

the record-level reporting absent here (Page et al., 2021). 
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