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ABSTRACT

This study aims to conduct a theoretical retrospective on the development of a Constructivist Learning Environment
(CLE) model. An innovative Constructivist Learning Environment (CLE) model will be developed based on the theoretical
traceability to improve high school students’ metacognitive regulation in authentic writing tasks. Following Richey
and Klein’s model research framework, the study is currently in the design and development phase, where a CLE is
being systematically created and refined. The model integrates six theoretical foundations—psychological, pedagogical,
cognitive, metacognitive, media, and technology principles—and is built around seven interconnected components: a
Problem Base and Learning Mission, a Learning Resource Center, a Cognitive Tool Center, a Collaboration Center, an
Enhanced Metacognitive Regulation Center, a Scaffolding Center, and a Coaching Center. Each component is designed
to engage students in real-world authentic writing, providing tools and structured support to develop self-regulation,
reflective thinking, and effective writing strategies. Expert input from content, media design, instructional model design,
and educational evaluation informs each phase of development, ensuring the model’s rigor and relevance. Although
implementation has not yet begun, the CLE model represents a pioneering approach in secondary education, bridging the
gap between theoretical understanding and practical application, and equipping students with essential skills for lifelong

learning and effective communication in real-world contexts.
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1. Introduction

Writing is a foundational skill essential for academic
success, personal development, and career readiness. Mas-
tering writing, however, is a demanding process that requires
structured guidance, practice, and the ability to think criti-
cally and reflectively!l. Unlike speaking, which often devel-
ops naturally, writing requires deliberate cognitive engage-
ment, including planning, organizing, and revising ideas,
which makes it especially challenging for students?). Re-
search shows that many students worldwide struggle to ac-
quire effective writing skills, creating a gap between school-
based instruction and the types of writing tasks needed for
real-world communication[®), Addressing this gap requires
writing instruction that not only develops technical skills
but also engages students in meaningful, experience-based
writing.

A promising approach to deepen students’ engagement
with writing is through authentic writing tasks that connect
directly to their personal experiences and realities . Such
tasks draw on students’ unique insights, making writing more
meaningful and encouraging them to reflect on and take
ownership of their work®!. However, without instructional
support that incorporates metacognitive strategies, students
may struggle to connect their writing with their lived experi-
ences in ways that enhance their growth as writers[®l. A key
challenge is that students often lack the ability to reflect on
and regulate their own writing process!”). This underscores
the importance of metacognitive regulation, which can en-
able students to actively monitor and adjust their writing
approaches for improved outcomes.

Given the limited research on integrating metacogni-
tive regulation into Chinese writing instruction and the need
for more meaningful, student-centered writing approaches,
this study aims to fill these gaps. Traditional writing instruc-
tion in China often emphasizes memorization and formal
accuracy, which can restrict students’ engagement and limit
their creative expression®l. To address these limitations,
there is an increasing interest in adopting instructional strate-
gies that foster active learning, critical thinking, and personal

relevance in writing. A shift toward such student-centered ap-

proaches could encourage self-reflection and metacognitive
regulation, which are essential for helping students connect
their writing to their lived experiences.

One promising way to support this shift is by incorporat-
ing a web-based constructivist learning environment model
that promotes metacognitive regulation in writing°. Such
an approach, leveraging digital tools and online platforms,
could foster collaboration, peer feedback, and self-regulation,

while making writing tasks more accessible and engaging.

2. Literature Review

2.1. Constructivist Learning

Constructivist learning, rooted in the theories of Pi-

11 emphasizes the importance of

aget!'% and Vygotsky!
learner-driven knowledge construction and active engage-
ment in educational contexts. Piaget’s theory highlights
the value of experiential learning, where students inter-
nalize knowledge through direct interaction and problem-
solving[1% 121 Vygotsky’s sociocultural theory further en-
riches this by stressing the role of social interaction and col-
laborative learning in cognitive development!'!l. These prin-
ciples have led to the incorporation of authentic, real-world
tasks, including collaborative projects and peer feedback,
to enhance motivation and the relevance of writing!!'> 4],
While these constructivist strategies foster engagement, they
often lack structured opportunities for students to regulate
their own cognitive processes, which is crucial for tasks like
writing.

Despite the success of constructivist approaches in pro-
moting active learning, there remains a significant gap in
the integration of metacognitive regulation strategies within
these models. Metacognitive regulation—encompassing
planning, monitoring, and evaluating one’s cognitive pro-
cesses—is vital for effective writing but is often overlooked
in constructivist settings['?. While constructivist environ-
ments encourage collaboration and engagement, they often
do not adequately address the need for students to manage
their own learning processes during complex tasks such as

writing[1?]. This gap underscores the need for an integrated
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model that combines constructivist principles with metacog-
nitive strategies, empowering students to take charge of both
the social and cognitive aspects of their writing process. In-
corporating metacognitive regulation within constructivist
environments will allow students to not only engage actively
but also self-regulate their progress, leading to more effective

and meaningful writing experiences.

2.2. Metacognitive Regulation in Writing In-
struction

Metacognitive regulation—the process by which learn-
ers plan, monitor, and evaluate their cognitive activi-
ties—plays a critical role in effective learning, particularly
in writing. Initially defined by Flavelll'3 as ‘cognition
about cognition,” metacognition encompasses both metacog-
nitive knowledge (understanding one’s cognitive processes)
and metacognitive regulation (strategies for managing those
processes) 2. In writing instruction, metacognitive strate-
gies have been shown to enhance students’ abilities to set
goals, monitor their progress, and evaluate their performance,
which are essential for addressing complex writing tasks[6].
Research supports the benefits of these strategies, such as
improved textual revisions['®l, increased goal orientation'®],
and enhanced writing quality!7]. These findings highlight
the significance of successfully incorporating metacognitive
regulation into writing learning.

Despite the well-established benefits of metacognitive
regulation, a significant gap exists in its systematic integra-
tion within web-based constructivist learning environments
to support authentic writing. While many educational pro-
grams promote collaborative learning and authentic tasks
that foster metacognitive reflection!® '®], they often fail to
offer structured opportunities for students to engage in sus-
tained self-regulation of their writing processes. This incon-
sistency can impede students’ ability to engage deeply with
their writing and limit their capacity for self-directed learn-
ing. Furthermore, more study is needed to determine how
metacognitive methods might be explicitly taught, supported,
and assessed in web-based constructivist environments in
order to maximise their impact on writing performance. Ad-
dressing this gap is vital, as integrating metacognitive control
inside a web-based constructivist framework can consider-
ably enhance the writing process. Educators can increase

students’ writing skills and overall learning outcomes by

creating an environment in which students actively prepare,
monitor, and assess their own writing. This approach is con-
sistent with modern educational aims and provides students
with vital lifetime learning abilities, emphasising writing as a
dynamic, reflective process necessary for improving writing

competency.
2.3. Authentic Writing in Educational Contexts

Authentic writing refers to writing tasks that are mean-
ingful and relevant to students, involving real audiences, pur-
poses, and contexts beyond the classroom. It contrasts with
traditional writing assignments that often lack real-world
applicability, leading to disengagement. Studies show that
when students engage in authentic writing—such as express-
ing personal thoughts and experiences—they feel more mo-
tivated and invested in the writing process!'?l. Such tasks
foster ownership, engagement, and deeper learning, as stu-
dents are more likely to take pride in their work and actively
seek feedback .

Despite the documented benefits of authentic writing,
its integration into educational curricula remains inconsis-
tent, particularly in certain cultural contexts. While authentic
writing thrives in English-speaking countries, where students
engage in tasks with real-world relevance, similar practices
are notably scarce in Chinese education. Chinese writing
instruction traditionally emphasizes rote learning, adherence
to standardized formats, and formulaic approaches, which
can limit students’ opportunities to connect their writing to
real-life contexts!!%). This gap creates a crucial need for the
incorporation of authentic writing in Chinese classrooms to
help students develop practical writing skills that align with
the demands of modern, global communication. The lack of
such practices not only diminishes student engagement but
also impedes their ability to engage with diverse audiences
beyond the classroom. Thus, integrating authentic writing
into educational contexts, particularly in culturally diverse
settings, can bridge the gap between classroom writing tasks
and real-world applications, promoting deeper engagement
and ultimately enhancing writing proficiency through more

relevant and meaningful experiences.

2.4. Integrating Metacognitive Regulation with
Constructivist Approaches

The integration of metacognitive regulation within con-

structivist learning environments has been shown to signif-
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icantly enhance students’ writing skills. Constructivism,
which emphasizes active engagement, collaboration, and
real-world applications['3], fosters a learning environment
where students take ownership of their learning. When
metacognitive strategies—such as planning, monitoring, and
evaluating—are embedded in these environments, students
develop greater self-awareness and become more engaged
in their learning[”l. Research supports that when students
actively plan, monitor, and evaluate their writing, particu-
larly in collaborative settings, they not only improve their
writing proficiency but also gain deeper insights into their

(6,141 This integration encourages

own learning processes
students to approach writing tasks more thoughtfully and
systematically, using metacognitive strategies to assess both
the process and the outcome of their writing.

In light of the clear advantages of combining metacog-
nitive regulation with constructivist approaches, significant
gaps remain in literature. While many studies have exam-
ined metacognitive strategies or constructivist practices indi-
vidually, limited research exists on how these elements can
complement each other within writing instruction ). Further-
more, the majority of existing research focuses on English

(6,16, 18] ‘Jeaving a notable gap in under-

language learners
standing how these strategies can be adapted for diverse ed-
ucational contexts, particularly in non-Western settings like
China. This gap underscores the need for further research
exploring the interplay between metacognitive regulation
and constructivist approaches in varied cultural and educa-
tional environments, ensuring that writing instruction can be
effectively tailored to the needs of students from different
linguistic and cultural backgrounds.

Notwithstanding the wealth of research on construc-
tivist learning['3!, metacognitive regulation[!?], and authen-
tic writing [?Y), significant gaps remain in how these elements
were integrated into a unified model that effectively enhances
authentic writing skills. While constructivist learning envi-
ronments have been shown to foster active engagement and
collaborative learning!'!), and metacognitive strategies are
known to improve writing outcomes[®), there has been lim-
ited research on systematically combining these approaches
within writing instruction(”- 4. Additionally, although au-
thentic writing tasks have been demonstrated to increase
motivation and writing quality ], few studies have explored

how constructivist environments can support authentic writ-

ing through the integration of metacognitive regulation. This
lack of integration highlights a critical gap in existing models
and calls for a design and development approach that incor-
porates these three elements. Therefore, this study focused
on Phase 1: the design and development of a constructivist
learning environment aimed at enhancing Grade 10 students’
authentic writing skills through metacognitive regulation.
This phase will contribute to filling the identified gaps, par-
ticularly within the context of non-Western educational set-
tings like China, where the integration of these strategies
into writing instruction remains underexplored(!). Given
these gaps, the research questions guiding this study were:

(1) What are the key theoretical bases that inform the de-

velopment of a Web-based Constructivist Learning
Environment Model aimed at enhancing metacogni-
tive regulation in authentic writing?

(2) What framework components were synthesized in the
Constructivist Learning Environment Model to sup-
port authentic writing, and how do these components
collectively enhance metacognitive regulation in stu-
dents?

(3) How do the various components of the Construc-
tivist Learning Environment Model enhance students’

metacognitive regulation in authentic writing?

3. Materials and Methods

Therefore, this study aims to develop a web-based con-
structivist learning environment model specifically designed
to enhance authentic writing for 10th-grade Chinese students.
Drawing on the work of Richey & Klein!?!1, Chaijaroen (%21,
and Rong!?*, this model aspires to create an interactive, col-
laborative environment that promotes active participation
and helps students develop essential metacognitive skills for
effective writing.

This study adopted the model research design method
outlined by Richey and Klein?!l, with a focus on the devel-
opment phase (Phase 1: Model Design and Development).
The research process was structured into essential key steps:
(1) Conduct a thorough literature review to analyze relevant
principles and theories that inform the research (2) exploring
instructional contexts to understand the practical application
of these theories; and (3) synthesize these insights to design

a constructivist learning environment model aimed at en-
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hancing metacognitive regulation in high school students’
authentic writing.

The research procedures involved during Phase 1
(Model Design and Development) starts with an extensive
literature review and analysis to establish a foundation in
the field of constructivist learning environments, drawing on

existing theories, models, and empirical findings.
3.1. Data Collection

Literature Review and Analysis Record Form. This
form is designed to systematically analyze and document
the principles and theories pertinent to the design and devel-
opment of the Constructivist Learning Environment Model.
It encompasses key frameworks, including social construc-
tivist theory, cognitive constructivist theory, cognitive theory,
media theory, authentic writing theory, and metacognitive
regulation theory. The structured approach ensures compre-
hensive coverage of the theoretical underpinnings that guide
the research.

Instructional Context Survey. The instructional con-
text survey investigates the learning management situation
within specific subject groups. This comprehensive data col-
lection encompasses fundamental aspects of the educational
environment, including basic school information, sensory
conditions, seating arrangements, learning schedules, organi-
zational support, and formats for teaching and managing au-
thentic writing[?!!. The survey focuses on authentic writing
learning among students at Dahe Kan High School and Han
Zhong High School in Northwestern China. Data was col-
lected through a detailed investigation of the current learning
context. To safeguard participants’ privacy, the researcher
or a designated research assistant organizes the data into a
secure folder, ensuring confidentiality and data protection.

Student Characteristics Survey. The student character-
istics survey gathers personal information from high school
students participating in the authentic writing learning exper-
iment. Utilizing checklists and open-ended questions, the
survey captures qualitative data regarding students’ age, gen-
der, ethnicity, familiarity with the Constructivist Learning
Environment Model, experience with technology, involve-
ment in authentic writing, current grade level, and metacog-
nitive regulation experiences!!% 2!, Data is collected from
Dahe Kan High School and Han Zhong High School, with
students submitting their surveys into a designated collection

box. To maintain confidentiality, the researcher or research
assistant organizes the data in a secure manner.

Teacher Characteristics Survey. This survey collects
personal information from teachers involved in the authentic
writing learning experiment, employing checklists!'% 2!l and
open-ended questions to gather qualitative data on their char-
acteristics. Similar to the student survey, data is collected
from teachers at Dahe Kan High School and Han Zhong High
School. After completion, teachers submit their surveys into
a collection box for retrieval by research assistants. Data is
meticulously organized in a secure manner by the researcher
or research assistant to uphold participant confidentiality.

Model Designer Characteristics Survey. The model
designer characteristics survey collects personal information
from designers participating in the authentic writing learning
experiment. This instrument uses checklists!'%2!1 and open-
ended questions to capture qualitative data on designers’
backgrounds. Data collection occurs through an investiga-
tion of designers involved in developing the Constructivist
Learning Environment Model. Completed surveys!?!l are
submitted to research assistants, who ensure data is organized
securely to protect participant privacy.

Model Developer Characteristics Survey. This sur-
vey %21 is aimed at gathering data on the personal char-
acteristics of developers engaged in the authentic writing
learning experiment. Utilizing checklists and open-ended
questions, it collects qualitative data on developers’ demo-
graphics and qualifications. Data is obtained through direct
investigation of those involved in the design and develop-
ment of the Constructivist Learning Environment Model.
Participants submit their surveys into a designated collection
box, with research assistants handling the organization of
data to ensure privacy.

Theoretical Framework Synthesis Form. The theoret-
ical framework synthesis form is utilized to analyze and
synthesize literature, theories, and principles relevant to the
study. This form compiles original ideas, principles, and
analyses from established theories within the field. It records
qualitative data, including the topic, theory name, origin,
principles, and analyses[?!. The researcher or research as-
sistant organizes this information in a private and secure
manner to maintain data integrity.

Designing Framework Synthesis Record Form. This
record form is employed to document theories, principles,
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and components addressing cognitive development and
knowledge construction in the design of the Constructivist
Learning Environment Model 22!, It captures qualitative data,
including processes, goals, theories, and component details.
The researcher or research assistant securely organizes this
data on a private computer to ensure confidentiality.
Constructivist Learning Environment Model Synthe-
sis Record Form. This form documents the synthesis pro-
cess involved in designing and developing the Constructivist

221 The researcher records

Learning Environment Model!
qualitative data, including principles, key concepts, details,
and analyses relevant to the model’s synthesis. This data is
collated and organized in a secure folder to protect participant
confidentiality and data integrity.

Model Development Record Form. The model devel-
opment record form collects qualitative data regarding the
development process of the Constructivist Learning Envi-
ronment Model[??]. It encompasses information on model
performance, challenges encountered during development,
and reactions to the process. The researcher or research assis-
tant organizes this data securely to maintain confidentiality.

Model Component Creation Record Form. This form
captures the theories, principles, and components relevant to
cognitive development and knowledge construction in the de-
sign of the Constructivist Learning Environment Model 22!, 1t
facilitates the documentation of qualitative data, including es-
sential components such as the problem base, learning mission,
learning resource center, cognitive tool center, collaboration
center, metacognitive regulation center, scaffolding center, and
coaching center. The researcher or research assistant manages
this data securely to ensure participant privacy.

Constructivist Learning Environment Model Evalua-
tion Form. The evaluation form [>!] assesses the effectiveness
of the Constructivist Learning Environment Model. Mea-
surement and assessment experts utilize this form to evaluate
how well the model promotes metacognitive regulation in
authentic writing learning for high school students. The eval-
uation results, gathered qualitatively, are submitted via email
to the researcher or research assistant, who organizes the data

securely on a private computer to maintain confidentiality.
3.2. Research Procedures

The research procedures involved during Phase 1 (De-

sign and Development) starts with an extensive literature

review and analysis to establish a foundation in the field of
constructivist learning environments, drawing on existing
theories, models, and empirical findings. Next, a learning
context conditions study is conducted, which includes com-
prehensive surveys that explore various factors impacting
the educational setting. These surveys examine the instruc-
tional context, the characteristics and needs of students, the
qualities and perspectives of teachers, as well as the roles
of model designers and developers, providing a nuanced un-
derstanding of the environment in which the model will be
applied. Following this, a synthesis of the Constructivist
Learning Environment Model takes place where the theoret-
ical framework is integrated into a coherent structure. This
synthesis involves creating detailed records that document
each aspect of the design, ensuring that the model is theo-
retically grounded and practically adaptable. In the model
design and development phase, each component of the model
is systematically developed and documented, establishing a
clear record of the construction process for future reference.
The final stage, confirming the quality of the model, involves
an evaluation of the Constructivist Learning Environment
Model to assess its effectiveness, validity, and alignment
with constructivist principles, ensuring that the model is both
practically applicable and theoretically sound for educational
implementation, as illustrated in Figure 1.

I Literature review

Survey of the instructional context

il

Survey of student characteristics

Survey of teacher characte

Learnin. g context
conditions study

urvey of model designer c

L T 1T

Survey of model developer characteristics

Theoretical framework synthesis

so

Learning Designin
nt Model
The Constructivist Learnin. 9
Model synthesis ri
Model Design and
development

Confirming the Constructivist Learning En
Evaluatior

quality of the model
Figure 1. Research procedures implemented in Phase 1 of the
present study.

nnnnnnnnnn

Model developme:

Model component creation record |

nment Model |

3.3. Data Analysis

This section details the methodology for analyzing data
related to the design and development of the Constructivist
Learning Environment Model, guided by instructional design
(ID) theory 2%,
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For the Literature Review. The literature review em-

ploys descriptive, analytical, and summative data analysis
methods to explore the theories, principles, and concepts
pertinent to the design and development of the Constructivist
Learning Environment Model. This comprehensive exam-
ination provides a foundational understanding of existing

frameworks and their implications for the study.

For the Learning Context Conditions Study. The study
of learning context conditions involves collecting survey
data regarding the instructional environment and the charac-
teristics of students, teachers, designers, and developers. The
researcher employs descriptive, analytical, and summative
data analysis methods to interpret this data, ensuring a thor-
ough understanding of the contextual factors that influence

the learning environment.

For the Synthesis of Learning Environment Model. In
this section, the researcher gathers qualitative data from rele-
vant literature, theories, and principles through three synthe-
sis forms: the Theoretical Framework Synthesis Form, the
Designing Framework Synthesis Record Form, and the Con-
structivist Learning Environment Model Synthesis Record
Form. The analysis of this data utilizes descriptive, analyti-
cal, and summative methods, allowing for the integration of

diverse perspectives into the model’s framework.

For Model Design and Development. The researcher
collects qualitative data from the Model Development
Record Form and the Model Component Creation Record
Form. This data is analyzed using descriptive, analytical, and
summative methods to evaluate the efficacy of the design
and development processes, focusing on the alignment of
the model components with the theoretical underpinnings

identified earlier.

4. Results

Through literature analysis and theoretical tracing, the
theoretical and design framework of the Constructivist Learn-
ing Environment (CLE) model should contain the following

elements.

4.1. Theoretical Bases Informing the Devel-
opment of a Constructivist Web Learn-
ing Environment Model Aimed at Enhanc-
ing Metacognitive Regulation in Authentic
Writing

The Theoretical Framework of the Constructivist Learn-
ing Environment Model for enhancing metacognitive reg-
ulation in authentic writing integrates six key theoretical
bases: psychological, pedagogical, cognitive, metacognitive
regulation, media, and technology. The psychological base
draws on Piaget’s Cognitive Constructivism !, Vygotsky’s
Social Constructivism, and metacognitive theories, focusing
on how learners construct knowledge and engage in metacog-
nitive processes. The pedagogical base incorporates various
constructivist frameworks, including Situated Learning and
the SOI model, emphasizing authentic, contextualized learn-
ing experiences that foster critical thinking and collabora-
tion. The model identifies seven key components designed to
promote authentic writing: the Problem Base and Learning
Mission, the Learning Resource Center, the Cognitive Tool
Center, the Collaboration Center, the Enhanced Metacog-
nitive Regulation Center, the Scaffolding Center, and the
Coaching Center. Each component plays a crucial role in
supporting students’ engagement with authentic writing tasks
and enhancing their metacognitive skills.

The metacognitive regulation base focuses on critical
writing processes such as prewriting, outlining, drafting, re-
vising, and sharing, incorporating metacognitive strategies
like planning, monitoring, and evaluation. The media the-
ory base underscores the role of media symbol systems in
facilitating learning through dynamic and engaging content,
while the technology base promotes web-based tools that
support collaboration and information sharing. Finally, the
contextual base ensures alignment with relevant educational
settings, including the compulsory high school curriculum
and specific writing course content. By synthesizing these
diverse components, the model fosters metacognitive regu-
lation and enhances students’ abilities in authentic writing,
ultimately promoting deeper learning and self-awareness in

the writing process, as shown in Figure 2.
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Figure 2. Theoretical framework of the Constructivist Learning
Environment Model.

4.2. Synthesized Framework Components in
the Constructivist Learning Environment
Model Supporting Authentic Writing

The synthesized components of the Constructivist
Learning Environment Model for enhancing authentic writ-
ing skills include seven integral elements: the Problem Base
and Learning Mission, Learning Resource Center, Cognitive
Tool Center, Collaboration Center, Enhanced Metacognitive
Regulation Center, Scaffolding Center, and Coaching Cen-
ter. At its core, the Problem Base and Learning Mission
immerse students in real-world problem situations, fostering
critical thinking and problem-solving through meaningful
engagement. The Learning Resource Center supports this
by providing diverse materials that promote self-directed
learning, tailored to individual needs. The Cognitive Tool
Center offers cognitive aids, such as graphic organizers and
writing templates, which help students structure their ideas
and enhance their writing process.

Supporting collaboration, the Collaboration Center
uses social media and collaborative platforms to facilitate
teamwork and peer feedback, enriching the learning experi-
ence. The Enhanced Metacognitive Regulation Center en-
courages self-reflection and self-regulation throughout the
writing process, promoting strategies like planning, mon-
itoring, and evaluating. The Scaffolding Center provides
structured guidance, helping students manage complex writ-
ing tasks and build confidence. Lastly, the Coaching Center
offers mentorship, with prototypes and professional feed-
back to refine writing skills. Together, these components
synthesize constructivist principles, emphasizing authentic,
contextualized learning that engages students and enhances
both writing skills and metacognitive awareness. The accom-

panying Figure (Figure 3) illustrates the interplay between

these elements, highlighting their connections and roles in

the learning process.

Cognitive conflicts,

Cognitive Constructivist
(Piaget, 1964)

Situated learning
(Mclellan, 1996 )

Metacognitive regulation
(L. De Backer, H. Van
Keer & M. Valcke, 2011)

Eliciting prior knowledge

Activating cognitive
structures and
improving

Authentic context

1) Orientation

metacognitive
regulation

2) Planning

uoissiu Sujuiea) pue aseq wialqold

=/ 3)Monitoring

4) Evaluation

Figure 3. Synthesized Framework components in the Construc-
tivist Learning Environment Model supporting authentic writing.

Figure 4 illustrates the design framework of the Con-
structivist Learning Environment (CLE), which aims to en-
hance metacognitive regulation in authentic writing. At the
heart of this model is the concept of supporting cognitive
equilibrium and strengthening cognitive structures. The
framework integrates several theoretical models to create
a comprehensive approach to learning. Key components
include the OLEs Model by Hannafin!?#l, which promotes
open learning environments that encourage active student
engagement, leading to deeper understanding and knowl-
edge construction. Jonassen’s!'3] CLE Model emphasizes
the importance of context, advocating for authentic tasks that
help learners connect theoretical concepts with real-world ap-
plications. Klausmeier’s[?*! Information Processing Theory
focuses on how information is processed and stored, support-
ing the design of tasks that align with cognitive processes

like attention, memory, and recognition.

OLEs model Resources: static resource
(Hannafin, 1999) & dynamic resource

(Jonassen, 1999)
1) Sensory register

Processing
theory (Klausmeier, 1985)
5) Long-term memory

7| SOI model (Mayer, 1996) l_.
Cognitive load theory
(Sweller, 1994)

Figure 4. Designing framework of the Constructivist Learning
Environment (supporting cognitive equilibrium and enhancing cog-
nitive structures).

M

Supporting
cognitive

and

enhancing
cognitive structure

2) Recognition
3) Attention
4) Short-term memory

19332 32unosal Sujused

Select.organize & integrate |..

Additionally, the SOI Model[?%] provides strategies for
organizing and integrating information, critical for effective
learning and retention. Cognitive Load Theory?”! further
informs the design of learning tasks by addressing the lim-
itations of working memory and the need to manage cog-

nitive load for optimal learning. A crucial element of the
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framework is the Learning Resource Center, which provides
students with a variety of static and dynamic resources to aid
problem-solving and knowledge construction. By offering
these resources, the center supports students in balancing
their intellectual challenges and fosters their ability to gener-
ate new knowledge, as depicted in Figure 4.

Figure 5 illustrates the design framework of the Con-
structivist Learning Environment (CLE), which aims to en-
hance metacognitive regulation in authentic writing. At the
core of this model is the promotion of authentic writing,
problem-solving, and the development of metacognitive reg-
ulation skills. Central to this framework is the Cognitive
Tool Center, informed by the Online Learning Environments
(OLEs) model?*!, This center includes five key components:
a search tool for idea exploration, a collecting tool for gather-
ing information, an organizing tool for structuring thoughts,
an integrating tool for synthesizing ideas, and a communi-
cating tool for sharing insights. These tools are designed to
assist students in refining their cognitive processes and con-
structing knowledge, facilitating effective problem-solving

in authentic writing tasks.
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Figure 5. Designing framework of the Constructivist Learning
Environment (promoting authentic writing and problem-solving
and metacognitive regulation skills).

In addition to the Cognitive Tool Center, the model
includes a Collaboration Center, which promotes collabo-
rative learning in line with constructivist principles. This
space encourages both in-class cooperative learning and peer-
to-peer knowledge exchange, reinforcing the importance of
social interaction and shared learning in problem-solving.
To further enhance metacognitive regulation, the Enhanced
Metacognitive Regulation Center teaches students strategies

for planning, monitoring, and evaluating their writing. Using

interactive games, this center helps students develop their
metacognitive skills while applying them to authentic writing
tasks, as shown in Figure 5.

Figure 6 illustrates the design framework of the Con-
structivist Learning Environment (CLE), which aims to en-
hance metacognitive regulation in authentic writing. At the
core of this framework is the Scaffolding Center, which pro-
vides essential support for students facing challenges they
cannot resolve independently. The center incorporates three
key types of scaffolding: conceptual scaffolding, which helps
students develop conceptual frameworks around relevant
content; metacognitive scaffolding, which encourages stu-
dents to regulate their thinking and learning processes; and
procedural scaffolding, which teaches students how to effec-
tively use learning resources and tools to approach problems
systematically. These features are designed to foster self-
regulation and help students build the skills necessary for

effective problem-solving in authentic writing tasks.
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Figure 6. Designing framework of the Constructivist Learning
Environment (Enhancing and supporting knowledge construction
regulation skills).

If students continue to struggle despite the support from
the Scaffolding Center, they can seek additional assistance
from the Coaching Center. This center offers expert consul-
tation services, allowing students to connect with specialists
in authentic writing for further guidance beyond the class-
room. In addition to the support from teachers, students can
access a wider network of expertise through the Construc-
tivist Learning Environment Model, enhancing their learning
experience and deepening their engagement with the writing

process, as illustrated in Figure 6.

4.3. The Seven Components of the Construc-
tivist Learning Environment Model En-
hance Students’ Metacognitive Regulation
in Authentic Writing

Figure 7 presents a comprehensive model for a

Constructivist Learning Environment aimed at enhancing
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metacognitive regulation in students’ authentic writing skills.
The model integrates both cognitive and social constructivist
principles, focusing on the activation of cognitive structures
and regulation skills. In one corner, cognitive constructivist
strategies, such as eliciting prior knowledge and presenting
cognitive conflicts, are applied in an authentic context to fos-
ter metacognitive regulation. This process involves four key
metacognitive steps: orientation, planning, monitoring, and
evaluation, which guide students through problem-solving
tasks within the ‘Problem Base.” Adjacent to this, cognitive
resources and models—including SOI, CLE, and Cognitive
Load Theory—help maintain cognitive equilibrium and struc-
ture. The ‘Learning Resource Center’ houses both static and
dynamic resources, while models like OLEs and Information
Processing Theory assist in managing memory and cogni-
tive load, facilitating structured knowledge acquisition and

application in writing.

Figure 7. The seven components of the Constructivist Learning
Environment Model.

The model also incorporates social constructivist ele-
ments in another corner, such as cognitive apprenticeship
and scaffolding, which provide tailored support to enhance
knowledge construction. The ‘Coaching Center’ offers stim-
ulation, hints, tracking, and prototypes to facilitate learning,
while the ‘Scaffolding Center’ includes various forms of scaf-
folding—conceptual, metacognitive, procedural, and strate-
gic—to meet diverse student needs. In the final corner, the
model emphasizes authentic writing processes and problem-
solving skills, supported by collaborative and cognitive tools.
Students utilize ‘Collaborative and Cognitive tools’ to seek,
organize, integrate, and communicate ideas. This process is
underpinned by metacognitive regulation, enabling students

to manage and enhance their writing independently. The

‘Enhance Metacognitive Regulation Center’ is integral to
supporting students in improving their metacognitive skills,
enabling them to monitor, plan, and evaluate their writing
strategies more effectively. Authentic writing tasks, such as
expressing or explaining viewpoints, encourage students to
apply their learning meaningfully, while generative learning
fosters cooperative, engaged learning and critical thinking

skills, as shown in Figure 7.

5. Discussion

5.1. Key Theoretical Bases That Inform the De-
velopment of a Constructivist’s Learning
Environment Model to Enhance Metacog-
nitive Regulation in Authentic Writing

The development of the Web-based Constructivist
Learning Environment Model aimed at enhancing metacog-
nitive regulation in authentic writing is underpinned by sev-
eral key theoretical foundations. The model is primarily
informed by constructivist theories, notably the cognitive
constructivism of Piaget!'%l and the social constructivism
of Vygotsky. These frameworks emphasize that knowledge
construction is an active and contextualized process influ-
enced by social interactions and individual cognitive pro-
cesses!!'>24, By incorporating information processing and
metacognitive theories from Flavell!'3], the model under-
scores the critical role of metacognition in learning, pro-
moting self-reflection and regulation throughout the writing

[6.15.28]1  This theoretical foundation ensures that

process
learners not only acquire knowledge but also cultivate a
deeper understanding of their cognitive processes, thereby
becoming more effective and autonomous writers. The peda-
gogical strategies of the model, including Situated Learning
and the SOI model, emphasize the significance of authentic

(261 By immersing

and contextualized learning experiences
students in real-world problem situations, the model fosters
critical thinking and collaboration—key components in en-
hancing authentic writing skills!!?]. The seven essential com-
ponents identified in the model, such as the Problem Base
and Learning Mission, Learning Resource Center, Cognitive
Tool Center, Collaboration Center, Enhanced Metacognitive
Regulation Center, Scaffolding Center, and Coaching Center,
work synergistically to create a cohesive learning environ-

ment. Each component serves a distinct purpose that aligns
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with the overarching theoretical framework, promoting an
integrated approach where students can excel in their writing
endeavors.

Additionally, the emphasis of the model on media the-
ory and technology enriches the learning experience by lever-
aging varied and engaging content to facilitate deeper un-
derstanding. Laurillard > and Chaijaroen!??! highlight that
by promoting web-based learning environments, the model
not only provides accessible tools for collaboration and in-
formation sharing but also ensures that learning aligns with
the real-world contexts and students’ needs. The inclusion
of web-based tools in the Learning Resource Center and
Coaching Center allows for real-time feedback and peer col-
laboration, fostering a dynamic and interactive environment
for students to refine their writing skills!?’l. Through this
multifaceted approach, the model enhances students’ writ-
ing capabilities while promoting metacognitive awareness,

ultimately preparing them for authentic writing challenges.

5.2. Synthesized Framework Components in
the Constructivist Learning Environment
Model to Support Students’ Metacognitive
Regulation in Authentic Writing

The Constructivist Learning Environment Model syn-
thesizes seven key components to support authentic writing
skills, each informed by principles of constructivist learn-
ing. Central to this model is the Problem Base and Learning
Mission, which immerses students in real-world challenges
that stimulate critical thinking and problem-solving. This
hands-on engagement aligns with constructivist principles
that emphasize active, learner-centered approaches, foster-

(13241 " The Learning

ing meaningful learning experiences
Resource Center enhances this process by providing diverse
resources, promoting self-directed learning that caters to indi-
vidual interests, reflecting research that highlights the value
of resource-rich environments in promoting autonomous
learning. Complementing these components, the Cognitive
Tool Center offers tools like graphic organizers to aid in
structuring thoughts. These tools are grounded in research
showing the importance of cognitive aids in facilitating the
organization and synthesis of information. Meanwhile, the
Collaboration Center emphasizes social interaction, facil-
itating teamwork through collaborative platforms that en-

rich students’ collective learning experiences. This is sup-

ported by Vygotsky’s social constructivist theory, which un-
derscores the role of collaboration and interaction in the
co-construction of knowledge !,

Additionally, the Enhanced Metacognitive Regulation
Center highlights the significance of metacognitive skills in
writing, encouraging self-reflection and regulation through-
out the writing process through strategies like planning, mon-
itoring, and evaluating. The importance of metacognitive
regulation is well-documented in research on writing, with
studies indicating that metacognitive strategies significantly
enhance writing proficiency!® !> 131, The Scaffolding Center
provides essential support, breaking down complex tasks
into manageable parts to boost students’ confidence in their
writing abilities, drawing on theories of scaffolding that em-
phasize gradual, structured support to foster independent
learning. Finally, the Coaching Center offers mentorship
and professional feedback, refining students’ writing skills.
Research supports the role of timely and targeted feedback
in improving writing quality and promoting self-regulation.
Collectively, these components create a dynamic learning
environment that emphasizes authentic, contextualized expe-
riences, ultimately enhancing students’ writing competencies
and fostering a deeper understanding of the writing process.
The integration of these elements showcases the model’s
framework and the interplay between cognitive structures,
metacognitive regulation, and authentic contexts, empower-
ing educators to cultivate an engaging and supportive atmo-
sphere for student learning.

In Figure 4, the design framework of the CLE serves as
a robust model for enhancing metacognitive regulation in au-
thentic writing by integrating various theoretical approaches.
Central to this model is the emphasis on supporting cognitive
equilibrium and enhancing cognitive structure, essential for
effective learning. The incorporation of the OLEs Model 3!
is particularly significant, as it advocates open learning envi-
ronments that foster active student engagement, reinforcing
research that supports learner-centered environments con-
ducive to exploration and autonomy 4. This engagement
not only facilitates deeper understanding but also empowers
students to take ownership of their learning journey, align-
ing well with the constructivist philosophy of knowledge
construction through interaction and exploration!'% "I, Fur-
thermore, the CLE Model proposed by Jonassen and Rohrer-

Murphy 3] underscores the importance of contextualizing
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learning through authentic and meaningful tasks. This ap-
proach is supported by research that stresses the relevance
of real-world applications in enhancing learners’ cognitive
engagement and knowledge retention 3%,

The integration of Information Processing Theory by
Klausmeier!?! provides insights into cognitive processes,
such as memory stages, which educators can leverage to
design tasks that resonate with students’ cognitive capacities,
supported by work on memory and cognitive load manage-
ment %], Additionally, the SOI Model by Mayer[?! and
Cognitive Load Theory by Sweller!?”! offer strategies for
organizing information and managing cognitive demands,
which are key in avoiding cognitive overload while support-
ing effective learning. The Learning Resource Center is a crit-
ical component within this framework, serving as a dynamic
support mechanism for students facing problemsolving chal-
lenges. By providing access to diverse static and dynamic
resources, the center aims to balance students’ cognitive load
and enhance their capacity to create new knowledge, a pro-
cess well-supported by constructivist theories advocating for
scaffolded learning. This resource-rich environment not only
facilitates the acquisition of writing skills but also promotes
metacognitive awareness as students engage in self-regulated
learning processes, supported by research on metacognitive
strategies in educational contexts!'? 131, Overall, the CLE
framework exemplifies a comprehensive and integrated ap-
proach to learning, aiming to equip students with the nec-
essary skills to excel in authentic writing while fostering a
deeper understanding of their cognitive processes!!3).

In Figure 5, the Cognitive Tool Center, Collaboration
Center, and Enhanced Metacognitive Regulation Center have
several key implications for enhancing writing skills and
metacognitive regulation. Firstly, the integration of the OLEs
model has informed the design of the Cognitive Tool Center,
aligning its principles with the developed tools. Supported
by studies that emphasize open-ended learning environments
as effective for enhancing student engagement and deeper

(241 each component promotes metacog-

learning outcomes
nitive regulation and facilitates a deeper understanding of
the writing process. The effectiveness of these tools in re-
fining cognitive constructs underscores their importance in
supporting students’ engagement and learning, consistent
with previous research on metacognitive scaffolding and

13,15

tool-mediated learning['3 131, Moreover, the Collaboration

Center plays a crucial role in enhancing student learning
outcomes by fostering peer collaboration and knowledge
sharing. Research indicates that collaborative learning en-
vironments significantly improve students’ critical thinking

(111, By encouraging cooperative

and problemsolving skills
learning, this space builds a community of practice that en-
hances critical thinking within authentic writing tasks. The
interactions that occur here reinforce the principles of the
constructivist learning model and contribute to a richer learn-
ing experience, as supported by studies highlighting the value
of peer-mediated learning in writing tasks3!],

Additionally, the Enhanced Metacognitive Regulation
Center is vital for teaching metacognitive strategies tailored
for writing tasks. By utilizing interactive games and struc-
tured activities, students are motivated to engage in self-
reflection and regulation throughout the writing process,
which can significantly improve their writing performance
and overall learning experience. Research on metacognitive
training supports such activities to enhance student outcomes,
particularly in writing!®. Educators should consider practi-
cal applications of these centers in their teaching practices,
adapting the frameworks to various educational contexts
while emphasizing ongoing assessment to gauge effective-
ness, a recommendation that aligns with prior studies on
adaptive teaching strategies!!'?. Future research directions
could further investigate the efficacy of these centers in en-
hancing writing skills and metacognitive regulation through
longitudinal studies, assessing the long-term impacts of these
interventions on student learning and writing outcomes. Ad-
dressing these points will comprehensively outline the signif-
icance of these findings and their implications for educational
practices.

In Figure 6, the Scaffolding Center is crucial in provid-
ing targeted support for students encountering challenges in
their learning. Through conceptual scaffolding, students are
guided in developing frameworks that facilitate the assimila-
tion of complex information, enhancing their ability to form
coherent concepts. Research has demonstrated that scaffold-
ing can deepen understanding and improve the internalization
of complex concepts, making it essential for promoting cog-
nitive growth and enabling students to effectively apply their
knowledge in writing tasks!'4l. Additionally, metacognitive
scaffolding empowers students by fostering self-awareness

and the regulation of their thinking processes. Brown[3!
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argued that such scaffolding enhances learning effective-
ness by encouraging students to monitor and evaluate their
thought processes, thus cultivating essential skills for mean-
ingful learning, as evidenced by studies on self-regulation in
education.

Furthermore, procedural scaffolding supports students
by teaching them to systematically leverage various learning
resources and tools, enabling them to tackle authentic writ-
ing challenges more effectively. Hmelo-Silver highlighted
that procedural scaffolding helps learners become adept at
using available resources and navigating complex tasks in-
dependently, fostering confidence and competence that can
improve performance in authentic writing tasks'*2!. When
challenges persist despite the support from the Scaffolding
Center, the Coaching Center becomes an essential resource,
offering expert consultation services that allow students to
seek guidance beyond the classroom, thereby broadening
their support network. Access to specialists in authentic writ-
ing enriches the learning experience by providing tailored
strategies to address specific writing challenges, reinforcing
the notion that personalized coaching enhances skill acquisi-
tion and critical thinking, as supported by Rogoff!*}] in her
studies on guided participation. This multifaceted approach,
rooted in the Constructivist Learning Environment Model,
underscores the importance of scaffolding and mentorship in
fostering student growth and success in writing. Ultimately,
the integration of these centers enhances the overall learning
environment, equipping students with the necessary tools and
support to overcome challenges and thrive in their writing

endeavors.

5.3. Seven Components of the Constructivist
Learning Environment Model Contribut-
ing to Enhance Metacognitive Regulation
and Authentic Writing Skills

The findings of this study emphasize the significant
role of the seven components of the Constructivist Learn-
ing Environment Model (CLE) in fostering metacognitive
regulation in students’ authentic writing tasks. As shown in
Figures 3—6, CLE’s integration of both cognitive and social
constructivist principles creates a robust framework for guid-
ing students through reflective practices such as orientation,
planning, monitoring, and evaluation. These steps align with

recent research on metacognitive regulation in writing, par-

ticularly in how learners actively engage in self-reflection to
plan, revise, and evaluate their writing strategies. By apply-
ing cognitive conflicts and activating prior knowledge, the
model enables students to engage in deeper cognitive pro-
cessing, a process that aligns with metacognitive awareness
frameworks. Additionally, the SOI (Select, Organize, Inte-
grate) model helps reduce extraneous cognitive load while
enhancing students’ ability to organize and synthesize their

[27] This cognitive support helps students engage in

ideas
authentic writing tasks by allowing them to focus on higher-
order tasks like argumentation and coherence, which are
essential for producing high-quality written work.

In addition to cognitive scaffolding, the social con-
structivist components of the CLE model —particularly scaf-
folding and cognitive apprenticeship—played a crucial role
in fostering metacognitive regulation. Drawing on Vygot-
sky’s!!!] ZPD, the study shows that guided peer interaction,
tailored feedback, and collaborative problem-solving are
fundamental to supporting students’ metacognitive growth
during authentic writing tasks. The Coaching Center and
Scaffolding Center provided adaptive support to students,
ensuring that they had the guidance necessary to reflect on
and adjust their writing strategies. In the scaffolding center,
where learners are gradually provided with less direct support
as their skills develop. Moreover, the Enhance Metacogni-
tive Regulation Center within the model, which focuses on
reflective practices and self-evaluation, supports students in
monitoring their writing strategies, an approach consistent
with recent research on self-regulated learning. By combin-
ing both cognitive and social strategies, CLE model not only
fosters metacognitive regulation but also promotes deeper

learning through authentic, context-rich writing experiences.

6. Conclusions

This study contributes significantly to the understand-
ing and enhancement of metacognitive regulation and au-
thentic writing skills among Grade 10 students through the
design and development of the Constructivist Learning En-
vironment Model. By integrating various theoretical frame-
works, including the OLEs model and Authentic Writing
Theory, this model provides a comprehensive approach to
learning that emphasizes active engagement, collaboration,

and personalized support. The expert evaluations affirm the
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model’s effectiveness, highlighting its clarity, relevance, and
accessibility, which are crucial for fostering deep learning
experiences.

Despite being in the initial phase of design and devel-
opment, the model’s innovative components showcase its
potential to create a supportive learning environment that
nurtures students’ cognitive and metacognitive skills. This
study lays the groundwork for future empirical research to
assess the effectiveness of the model in real-world classroom
settings, aiming to validate and refine its components fur-
ther. The novel contributions of this work lie not only in its
theoretical underpinnings but also in its practical implica-
tions for educators seeking to enhance writing instruction
through constructivist principles. Ultimately, this framework
offers a promising direction for developing educational prac-
tices that prioritize metacognitive engagement and authentic
writing, setting the stage for improved learning outcomes in
secondary education.

The findings of this study hold significant implications
for educational practice, particularly in enhancing metacog-
nitive regulation and authentic writing skills among Grade 10
students. The Constructivist Learning Environment Model,
with its integrated components, offers a structured framework
for educators to foster active engagement and collaborative
learning. By implementing this model, teachers can create
dynamic classroom environments that encourage students to
reflect on their learning processes, thereby enhancing their
metacognitive awareness. Additionally, the emphasis on col-
laborative spaces within the model suggests that educators
should prioritize peer interactions and knowledge-sharing
opportunities, facilitating a more supportive community for
learning. This approach not only equips students with the
skills necessary for authentic writing but also promotes a cul-
ture of continuous improvement and self-directed learning.

Despite its contributions, this study is not without lim-
itations. Being in the design and development phase, the
model has yet to undergo rigorous empirical testing in varied
educational contexts, raising questions about its practical
applicability and effectiveness across different settings. The
reliance on expert evaluations, while providing valuable in-
sights, may overlook the nuanced experiences of students
during implementation. Furthermore, the focus on a specific
demographic—Grade 10 students in Northwest China—Ilim-

its the generalizability of the findings to other educational

levels and cultural environments. Future research should
prioritize longitudinal studies that explore the real-world ef-
fectiveness of the model, as well as its adaptability in diverse
classrooms. Addressing these limitations will strengthen
the evidence base for the Constructivist Learning Environ-
ment Model and enhance its potential impact on educational

practices.
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