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Purpose: This study aimed to design and validate a cognitive apprenticeship training
package based on Vygotsky’s and Montessori’s theories and to evaluate its
effectiveness in improving writing skills among five-year-old children.

Methods and Materials: The study was conducted in two stages using a
developmental and experimental approach. First, the cognitive apprenticeship
training package was developed based on Vygotsky’s and Montessori’s theoretical
principles, relevant literature, and expert evaluations. Its face and content validity
were assessed by 10 university experts in elementary education and educational
management. In the second stage, a pretest—posttest experimental design with a
control group was employed. The statistical population comprised five-year-old
preschool children in Bukan during the 2021-2022 academic year. Thirty-four
eligible children were purposively recruited and randomly assigned to experimental
and control groups; following attrition, data from 30 children (15 per group) were
analyzed. The experimental group received the developed cognitive apprenticeship
program in 20 45-minute sessions, while the control group received no intervention.
Writing skills were assessed using the Ragheb and Hadian Writing Skills Test. Data
were analyzed using independent-samples t-tests and analysis of covariance.
Findings: After controlling for pretest scores, the intervention had a significant effect
on overall writing skills (F = 162.268, p < .001, n? = .84). Significant intervention
effects were also found for word writing (F = 27.784, p < .001, n* = .50), sentence
writing (F = 6.072, p <.05, n2=.18), writing picture names (F =40.093, p <.001, 2
=.58), and writing picture names in incomplete sentences (F = 70.238, p <.001, n?
= .71). Thus, the intervention explained 84% of the variance in overall posttest
writing performance.

Conclusion: Cognitive apprenticeship grounded in Vygotskian scaffolding and
Montessori principles appears to provide an effective instructional framework for
developing writing skills in five-year-old children and supports the potential value of
systematically introducing early writing instruction during the preschool period.
Keywords: Cognitive Apprenticeship; Writing Skills; Vygotsky; Montessori;
Preschool Children; Educational Package
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1. Introduction

arly childhood represents a foundational period in
which cognitive, linguistic, social, emotional, and
motor capacities develop rapidly and become increasingly
integrated into more complex forms of learning. During
these years, children acquire not only basic competencies in
communication and self-regulation but also the precursor
skills required for later academic performance.
Contemporary  developmental research increasingly
emphasizes that children’s learning trajectories are shaped
by interactions among biological maturation, executive
functioning, socioemotional adjustment, environmental
stimulation, and the quality of educational experiences.
Accordingly, early education should not be viewed merely
as preparation for formal schooling, but as an active
developmental context in which appropriately designed
experiences can accelerate the emergence of higher-order
capacities and reduce later learning difficulties. Evidence
concerning preschool social-emotional development also
indicates that structured support during the early years can
influence children’s emotional regulation, interpersonal
functioning, and readiness for subsequent educational
demands (Varalakshmi & Varun, 2025; Vatou et al., 2026).
At the same time, research on children exposed to
developmental or environmental adversity demonstrates that
disturbances during childhood can affect attention,
language, cognition, emotional security, and academic
functioning, further highlighting the importance of early,
developmentally appropriate educational intervention
(Esmaeilzadeh et al., 2026; Katsarou & Angelidou, 2026).
The growing emphasis on early intervention is
particularly relevant to the acquisition of foundational
academic skills. Literacy development does not begin at the
point of formal school entry; rather, it emerges through a
gradual process involving oral language, phonological
awareness, symbol recognition, executive attention, visual-
motor coordination, conceptual understanding, and
opportunities for meaningful interaction with print.
Children’s ability to attend to relevant information, inhibit
distractions, organize responses, and sustain goal-directed
activity contributes substantially to the acquisition of early
literacy-related  competencies.  Research  examining
phonological awareness, for example, has shown that
attentional processes and executive control are closely
related to children’s ability to process the sound structure of
language, a capacity strongly linked to later reading and
writing development (Yao et al., 2024). Similarly, work on
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executive functioning in children with developmental
difficulties demonstrates that deficits in cognitive control,
working memory, planning, and attentional regulation may
significantly constrain educational performance (Megari,
2026). These findings suggest that successful instruction in
writing should address not only the visible motor act of
producing letters or words but also the broader cognitive
processes that support planning, sustained attention,
representational thinking, and self-monitoring.

Writing is among the most complex academic skills
acquired in childhood because it requires the integration of
several developmental systems. Even elementary writing
tasks require children to coordinate fine-motor control,
visual-spatial processing, language, memory, attention,
symbolic representation, and the capacity to translate
internal ideas into externally organized marks. Difficulties
in any of these domains may interfere with the development
of fluent written expression. Studies of children with specific
learning disorders and other developmental conditions
consistently demonstrate that weaknesses in executive
functioning, language, visuospatial processing, or general
academic skill acquisition can be associated with poorer
educational performance (Megari, 2026; Micheletti et al.,
2024). Visual-spatial competence is also increasingly
recognized as an important component of children’s
academic learning because it supports the organization and
manipulation of symbolic information and facilitates the
development of structured school-related abilities (Poltz et
al., 2025). Although some of this literature has focused on
mathematics and broader academic functioning, its
implications extend to writing, in which spatial organization,
visual discrimination, sequencing, and coordinated
representation are essential.

The complexity of writing development becomes
particularly evident when considering children who are at
risk for learning difficulties. Parents and teachers often
identify developmental warning signs before formal
academic failure becomes established, including problems
with  attention, language  processing,  fine-motor
coordination, task persistence, memory, and early symbol-
related learning (izoglu-Tok & Dogan, 2024). Such evidence
supports a preventive educational perspective in which
instruction is introduced at a stage when children’s
developmental systems are highly malleable and before
persistent academic difficulties become consolidated. Early
educational experiences can therefore function both as
learning opportunities and as mechanisms for identifying
individual differences in developmental readiness. This
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approach is consistent with broader calls for individualized
and responsive educational planning, particularly for
children whose neurodevelopmental characteristics may
influence their participation in conventional instructional
settings (Sahin, Soylu, et al., 2024). Rather than assuming
that all children should encounter the same learning tasks at
the same chronological age, developmentally responsive
education emphasizes the importance of adjusting
instruction to children’s emerging capacities.

This emphasis on responsiveness is closely aligned with
Vygotsky’s sociocultural theory. Vygotsky proposed that
higher mental functions develop through social interaction
and that learning can actively promote development when
instruction is situated within the learner’s zone of proximal
development. From this perspective, the important question
is not merely what children can perform independently, but
what they can accomplish with the guidance of a more
competent adult or peer. Recent applications of Vygotskian
theory continue to emphasize the developmental importance
of social mediation, collaborative activity, scaffolding, and
guided participation in the cognitive growth of
contemporary children (Malik et al., 2025). Such principles
are especially relevant to young learners, whose emerging
competencies often appear first in supported social contexts
before becoming internalized as independent skills.
Therefore, early writing instruction may be more effective
when it is organized around structured assistance, modeling,
guided participation, gradual transfer of responsibility, and
opportunities for children to actively construct their own
understanding.

Cognitive  apprenticeship  provides a  practical
instructional framework that is highly compatible with this
sociocultural view of learning. In cognitive apprenticeship,
learners acquire skills by observing competent performance,
participating in authentic activities, receiving guided
support, articulating their understanding, practicing
repeatedly, and gradually assuming greater responsibility as
external assistance is withdrawn. This approach differs from
conventional direct instruction because it attempts to make
otherwise hidden cognitive processes observable and
accessible to the learner. Within early writing instruction,
such a framework may enable children to observe how
writing tasks are approached, participate in meaningful
writing activities, receive indirect or scaffolded feedback,
and gradually move toward independent performance. The
model is particularly relevant to skills that are difficult to
acquire through verbal explanation alone because it
integrates demonstration, practice, social interaction, and
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progressive self-regulation. Research emphasizing active
and socially mediated learning indicates that well-structured
educational interaction can support cognitive development
beyond the passive transmission of information (Wei &

Chen, 2025).
Montessori  education offers a complementary
developmental  perspective.  Montessori’s  approach

emphasizes sensitive periods, self-directed activity, hands-
on learning, environmental organization, repetition, sensory
experience, and indirect adult guidance. Central to the
Montessori method is the assumption that children possess
developmental readiness for particular forms of learning
during specific periods and that education should provide the
environmental conditions necessary for these capacities to
emerge. Rather than positioning the teacher as the
continuous source of instruction, Montessori education
encourages observation, carefully prepared materials,
opportunities for repetition, and progressive independence.
This orientation has important implications for early writing
because the ability to write does not emerge solely through
explicit instruction in letter production. It depends on a
sequence of preparatory experiences involving hand control,
manipulation of objects, sensory discrimination, movement,
visual perception, and engagement with meaningful
symbolic activity. When these experiences are appropriately
arranged, young children may demonstrate competencies
that are underestimated by age-based conventional
educational expectations.

The relationship between developmental readiness and
instruction remains a central theoretical issue in education.
Piagetian perspectives traditionally place greater emphasis
on the developmental structures that constrain what children
can understand at a given stage, whereas Vygotskian
perspectives assign a more active role to instruction in
advancing development. Contemporary examinations of
cognitive development continue to demonstrate the value of
developmental-stage frameworks while also recognizing
variability in developmental pathways and the importance of
environmental support (Tosolini et al., 2025). These
perspectives need not be treated as mutually exclusive.
Rather, they highlight the importance of designing learning
experiences that are developmentally appropriate while also
challenging children slightly beyond their current level of
independent functioning. An instructional package that
combines Montessori’s emphasis on developmental
sensitivity and self-directed activity with Vygotsky’s
emphasis on scaffolding and social mediation may therefore
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provide a theoretically coherent basis for early writing
education.

The need for such integrative educational models has
become more important as contemporary education
increasingly  prioritizes active learning, inclusion,
technological adaptation, and individual differences.
Modern educational systems are expected to respond to
diverse learner needs while promoting autonomy, creativity,
collaboration, and higher-order thinking. Interactive
environments have been shown to support engagement,
creativity, and learning by allowing children to manipulate
information and participate actively rather than remain
passive recipients of instruction (Momenifard, 2025). In the
same way, emerging technologies and inclusive learning
frameworks are increasingly being used to support children
with attentional and developmental differences, reinforcing
the broader principle that educational environments should
be adapted to learners rather than requiring learners to
conform rigidly to a single instructional format (Drigas et al.,
2025). These developments strengthen the rationale for
educational packages that incorporate active participation,
structured guidance, flexible support, and repeated practice.

The importance of such adaptation is also evident in
research on inclusive education and teacher preparation.
Early childhood educators frequently encounter children
with heterogeneous developmental needs and are required to
implement individualized strategies within ordinary
classroom settings (Sahin, Soylu, et al., 2024). However, the
effectiveness of such strategies depends on teachers’
professional competence, access to appropriate resources,
and understanding of developmental principles. Studies of
educators in rural and resource-limited settings suggest that
teachers often require further professional development to
implement learner-centered, differentiated, and
contemporary educational practices effectively (Sahin,
Atapour, et al., 2024). Moreover, educational equity remains
an important consideration when implementing new
instructional approaches. Access to high-quality educational
experiences should not depend on geographic,
technological, or socioeconomic advantage, and educational
models must therefore be designed in ways that are
adaptable across different school contexts (Shariati et al.,
2024). A structured and validated early writing package may
help address this challenge by providing teachers with an
organized framework that can be implemented consistently
while still allowing adaptation to individual learner needs.

Socioemotional
readiness to engage in academic tasks. Learning does not

factors also influence children’s
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occur independently of maotivation, emotional security,
confidence, and perceived competence. Children who
experience anxiety, attentional dysregulation, chronic stress,
or reduced emotional security may be less able to sustain
participation in  cognitively  demanding  activities
(Esmaeilzadeh et al., 2026; Zhu, 2025). Conversely,
interventions  integrating  socioemotional  learning,
relaxation, and self-regulatory development have
demonstrated potential benefits for cognitive functioning
and academic achievement among school-aged children
(Galinha et al., 2025). These findings are relevant to writing
instruction because early writing can be demanding and
potentially frustrating for young children if taught through
rigid correction or excessive performance pressure. An
instructional model emphasizing supportive guidance, peer
interaction, repeated practice, indirect feedback, and
progressive independence may reduce stress while
simultaneously strengthening competence and self-efficacy.

The broader literature also demonstrates that children’s
judgments, motivation, and learning are influenced by the
social contexts in which educational resources and
opportunities are distributed. Developmental research has
shown that children are capable of making sophisticated
judgments about fairness, merit, and the allocation of
educational resources, suggesting that they are active
interpreters of their social learning environments rather than
passive recipients of adult decisions (Forbes et al., 2026).
This perspective  further supports learner-centered
educational models in which children are given meaningful
opportunities to participate, make choices, express
preferences, and experience a sense of competence. In
writing instruction, such participation may include selecting
tasks, generating personally meaningful  content,
collaborating with peers, and progressing from externally
modeled forms toward increasingly autonomous written
expression.

Interactive, experiential, and multimodal approaches may
be particularly valuable for children at preschool age
because learning is strongly connected to action, perception,
emotion, and social interaction. Research on creativity and
interactive environments demonstrates that children’s
cognitive engagement can be enhanced when learning tasks
are designed to be participatory and exploratory rather than
purely didactic (Momenifard, 2025). Likewise, interventions
designed to improve executive functioning and emotional
security suggest that structured creative activities can
contribute to cognitive development in children with
developmental challenges (Zhu, 2025). Although such
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interventions differ in content from writing instruction, they
share a common principle: children’s higher-order capacities
can be strengthened when educational activities actively
engage multiple developmental systems. This principle is
highly relevant to a cognitive apprenticeship approach to
writing, which integrates observation, movement, language,
social interaction, practice, feedback, and self-regulation.

The rationale for introducing writing instruction during
the preschool years is further strengthened by evidence that
cognitive development is not uniformly fixed by
chronological age. Children display considerable individual
variability in the timing and expression of their abilities, and
some may be capable of performing advanced tasks when
appropriate supports are provided. Meta-analytic evidence
concerning cognitively enriching educational programs
indicates that children’s reasoning and broader cognitive
functioning can be improved through structured intervention
(Wei & Chen, 2025). In addition, the developmental
literature suggests that supportive social interaction,
responsive environments, and high-quality educational
experiences can influence children’s learning trajectories
even when they differ substantially in baseline ability. Thus,
age alone may be an insufficient criterion for determining
whether a child is ready to begin learning foundational
writing skills.

At the same time, early instruction should not be
interpreted as simply moving conventional primary-school
teaching downward into preschool. Developmentally
inappropriate  acceleration may be ineffective or
counterproductive if young children are expected to perform
formal academic tasks through repetitive, teacher-centered
instruction without sufficient readiness, play, exploration, or
scaffolding. The more appropriate question is whether
writing can be introduced through a method designed
specifically for the developmental characteristics of five-
year-old children. Such a method should avoid excessive
direct correction, should incorporate meaningful interaction
and playful or experiential elements, and should allow
children to progress from supported to independent
performance. It should also recognize that attention,
executive function, language, emotional adjustment, and
motor control contribute to writing development and
therefore should be accommodated rather than ignored.
Research on children with ADHD and specific learning
disorders further reinforces the need for flexible approaches
because developmental differences in attention, language,
and executive functioning can substantially influence
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participation in literacy learning (Katsarou & Angelidou,
2026; Megari, 2026).

Taken together, current evidence supports an
understanding of early learning as a dynamic process
influenced by developmental readiness, social mediation,
environmental  organization, executive  functioning,
emotional security, and the quality of instruction.
Vygotsky’s theory provides a framework for understanding
how guided social interaction can move children beyond
their current level of independent functioning, whereas
Montessori’s approach emphasizes sensitive developmental
periods, self-directed activity, prepared environments, and
indirect guidance. Cognitive apprenticeship offers a
practical bridge between these perspectives by translating
theoretical principles into observable instructional processes
such as modeling, scaffolding, guided practice, peer support,
repeated activity, reflection, and gradual independence.
Contemporary findings on individualized education,
interactive learning, executive functioning, educational
equity, teacher development, socioemotional learning, and
early developmental variability all suggest that educational
programs for young children should be flexible,
participatory, developmentally sensitive, and empirically
evaluated (Drigas et al., 2025; Galinha et al., 2025; Sahin,
Atapour, et al., 2024; Sahin, Soylu, et al., 2024; Shariati et
al., 2024).

Despite this growing body of evidence, an important gap
remains regarding whether a systematically designed
cognitive apprenticeship package that explicitly integrates
Vygotskian and Montessori principles can improve writing
skills in five-year-old children before the conventional age
of formal writing instruction. Existing studies have
examined cognitive development, executive functioning,
inclusive education, interactive learning, social-emotional
development, learning disorders, and developmental
readiness from different perspectives, but these lines of
research have rarely been integrated into a single structured
early-writing intervention (izoglu-Tok & Dogan, 2024;
Micheletti et al., 2024; Poltz et al., 2025; Vatou et al., 2026).
Furthermore, the increasing diversity of children’s
developmental profiles and educational contexts creates a
need for interventions that are not only theoretically
grounded but also validated for content and tested
experimentally. Designing such a package may contribute to
both developmental theory and educational practice by
clarifying the extent to which structured, scaffolded, child-
centered instruction can facilitate writing before formal
primary-school entry.
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Accordingly, the aim of the present study was to design
and validate a cognitive apprenticeship training package
based on Vygotsky’s and Montessori’s theories and to
evaluate its effectiveness in improving writing skills among
five-year-old children.

2. Methods and Materials
2.1.  Study Design and Participants

The present study was conducted in two sequential stages
and combined a developmental component with an
experimental evaluation of the developed educational
intervention. In the first stage, a cognitive apprenticeship
training package based on the theoretical principles of
Vygotsky and  Montessori  was  designed  and
psychometrically evaluated. The package was developed
through a review of theories, educational resources, and
previous studies concerning early childhood education,
executive functions, writing development, Vygotsky’s
sociocultural approach, and Montessori educational
principles. Particular attention was given to scaffolding, the
zone of proximal development, guided participation, indirect
feedback, practical experience, learner-centered activities,
and the developmental characteristics of five-year-old
children. The initial version of the package was reviewed by
specialists, and a group of 10 university faculty members in
elementary education and educational management was
selected through purposive-accessible sampling to evaluate
its face and content validity. Expert recommendations were
incorporated into the package, and a pilot implementation
was subsequently conducted to identify practical difficulties
and adapt the activities to the developmental characteristics
of the target population.

In the second stage, the effectiveness of the developed
package was examined using an experimental pretest—
posttest design with an experimental group and a control
group. The statistical population consisted of five-year-old
preschool children attending preschool centers in Bukan
during the 2021-2022 academic year. Participants were
recruited through purposive sampling according to the study
eligibility criteria. Inclusion criteria consisted of being
exactly five years old, not being enrolled in gifted or
exceptional-talent groups, having no reported mental or
psychological disorder, having an average intelligence
quotient, willingness to participate, and parental consent.
Initially, 34 eligible children were recruited and randomly
assigned to the experimental and control groups, with 17
children allocated to each group. Two participants from each
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group were subsequently excluded because of repeated
absence or unwillingness to continue participation;
consequently, the final analyses were conducted on 30
children, including 15 participants in the experimental group
and 15 in the control group. Before the intervention, both
groups completed the writing-skills pretest. The
experimental group then received the cognitive
apprenticeship training package based on Vygotsky’s and
Montessori’s theories, whereas the control group received no
corresponding intervention and served as the comparison
condition. The educational package consisted of 20 sessions
of approximately 45 minutes each. The sessions progressed
from understanding instructional objectives and modifying
beliefs and attitudes toward writing to increasing awareness
of learning, engaging children in practical writing
experiences, receiving indirect feedback, and finally
evaluating changes in writing performance. During the
practical phase, children engaged in drawing and writing
from provided models and gradually progressed toward
producing written material based on their own ideas.
Consistent with Montessori and Vygotskian principles,
direct intervention by the instructor was minimized, and
guidance was provided primarily through scaffolding,
modeling, peer assistance, environmental support, and
indirect feedback. After completion of the intervention, both
groups completed the posttest using the same writing
assessment administered at baseline.

2.2. Data Collection Tools

The principal outcome measure was the Ragheb and
Hadian Writing Test, developed in 2005 to assess writing
achievement. The instrument evaluates writing through four
subtests: word writing, sentence writing, writing the names
of pictures, and writing the names of pictures within
incomplete sentences. In scoring the instrument, each
correctly written word receives one point. Sentences are
divided into their constituent words, and each correctly
produced word is scored according to the same principle.
The instrument therefore provides both an overall writing-
skill score and scores for its specific dimensions. The
psychometric evidence reported for the instrument indicated
satisfactory reliability and validity. Internal consistency
coefficients were reported as .85 for word writing, .86 for
writing picture names, and .54 for writing picture names in
incomplete sentences, while the overall reliability
coefficient for the total writing test was reported as .934.
Evidence of criterion-related validity was obtained through
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correlations between writing-test scores and Raven
intelligence scores (r = .205, p < .05), dictation performance
(r = .36, p < .01), and academic grade-point average (r =
.287, p < .01). In addition, correlations between the four
subscales and the total writing score were .921 for word
writing, .936 for sentence writing, .801 for writing picture
names, and .624 for writing picture names in incomplete
sentences; all of these coefficients were statistically
significant at p < .01.

The second research instrument was the researcher-
developed cognitive apprenticeship training package based
on Vygotsky’s and Montessori’s theories. The package was
constructed by integrating theoretical foundations and
instructional activities appropriate for early childhood
learning and writing development. Its instructional
framework incorporated clarification of learning objectives,
modification of attitudes and beliefs, enhancement of
learning awareness, direct practical experience, indirect
feedback, and progressive development of writing and
reading-related skills. The educational content was designed
to maintain children’s motivation and engagement through
varied age-appropriate activities and to accommodate
differences in cognitive development and learning readiness.
Face and content validity were evaluated by expert
reviewers, and the recommendations obtained during this
process were used to revise the content and sequencing of
the sessions. The manuscript further reports that the package
was evaluated using content-validity procedures, Kendall’s
coefficient of concordance, internal-consistency assessment
using Cronbach’s alpha, confirmatory factor analysis, and
convergent and discriminant validity procedures. The
reported Kendall agreement coefficients for various aspects
of the package exceeded .70, supporting satisfactory
agreement among experts regarding its face and content
validity.

2.3. Data Analysis

Data were entered and analyzed using SPSS version 26.
The analysis proceeded through descriptive and inferential
stages. Descriptive statistics were first calculated to
characterize the participants and study variables, including
measures of central tendency and dispersion. The
distributional characteristics of the study variables were
assessed using skewness and kurtosis indices. Because the

Table 1

International Journal of Education and Cognitive Sciences 8:4 (2027) 1-16

distributions were considered approximately normal,
parametric  statistical procedures were subsequently
employed. Homogeneity of demographic characteristics
between the experimental and control groups was examined
using the chi-square test for categorical characteristics and
the  independent-samples  t-test  for  quantitative
characteristics.

To evaluate intervention effects, analysis of covariance
was used to compare posttest writing scores between the
experimental and control groups while statistically
controlling for corresponding pretest scores. Independent-
samples and paired-samples t-tests were also employed for
relevant between-group and within-group comparisons.
Before performing the covariance analyses, the required
statistical assumptions were examined, including the
appropriateness of the score distributions and the
homogeneity of regression slopes. The manuscript reports
that the interaction used to evaluate the homogeneity-of-
regression-slopes assumption was not statistically
significant, indicating that this assumption was satisfied and
that ANCOVA could appropriately be conducted. Inferential
analyses were performed both for the overall writing-skill
score and for the four writing dimensions of word writing,
sentence writing, writing picture names, and writing picture
names in incomplete sentences. Effect sizes were reported
using eta squared to estimate the proportion of variance in
posttest writing performance attributable to the educational
intervention after adjustment for baseline differences.
Statistical significance was evaluated according to the
probability levels reported for each analysis.

3. Findings and Results

The qualitative phase focused on the development, expert
evaluation, refinement, and final organization of the
cognitive apprenticeship training package based on
Vygotsky’s and Montessori’s theories. The initial package
was reviewed in terms of the necessity of its content,
simplicity of presentation, relevance of the materials to the
intended educational objectives, clarity of the instructional
content, consistency between the package and its theoretical
foundations, appropriateness of session sequencing, and
overall quality of the instructional materials. Ten experts
participated in the face- and content-validity assessment.
The expert-evaluation results are presented in Table 1.

Expert Ratings for the Face and Content Validity of the Cognitive Apprenticeship Training Package
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Package Necessary ~ Useful Unnecessary ~ Completely Simple Relatively Not Completely Relevant  Relatively Not Completely Clear Relatively Not
Component Simple Simple Simple  Relevant Relevant Relevant  Clear Clear Clear
Writing and 8 2 1 9 0 1 0 8 1 1 0 7 2 1 0
composition
ofthe
package
Alignment of 9 1 0 10 0 0 0 8 1 1 0 8 1 0 1
content with
objectives
Appropriate 10 0 0 8 0 1 1 7 1 1 1 8 2 0 0
sequencing
of sessions
Consistency 8 1 1 8 1 1 0 6 3 1 0 7 2 1 0
with
theoretical
foundations
Overall 8 1 1 7 2 1 0
package

content

As shown in Table 1, the expert ratings generally
supported the appropriateness of the package across the
evaluated domains. Most experts classified the content as
necessary or useful, simple or completely simple, relevant or
completely relevant, and clear or completely clear. The
strongest consensus concerning necessity was observed for
the appropriate sequencing of the sessions, for which all
experts classified this component as necessary. Alignment
between the instructional content and the package objectives
also received strong endorsement, with nine experts rating
this component as necessary and all 10 experts rating its
presentation as completely simple. Although some variation
occurred in the evaluation of theoretical consistency and
clarity, the overall distribution of expert responses was

Table 2

concentrated within the favorable response categories. These
findings provided initial evidence that the designed package
possessed acceptable face and content validity and was
sufficiently coherent for implementation after incorporating
the experts’ recommendations.

The degree of agreement among the experts was
subsequently examined using Kendall’s coefficient of
concordance. The resulting coefficients for necessity,
simplicity, relevance, and clarity are summarized in Table 2.
The manuscript reports coefficients exceeding .70 across all
four validity dimensions, indicating a high level of
consistency among the experts in their evaluation of the
educational package.

Kendall’s Agreement Coefficients for the Validity of the Cognitive Apprenticeship Training Package

Validity Dimension

Kendall’s Agreement Coefficient

Necessity .929
Simplicity 172
Relevance .898
Clarity .860
As indicated in Table 2, all Kendall agreement was somewhat lower than the other dimensions, its

coefficients were greater than .70. The highest agreement
was obtained for necessity (W = .929), followed by
relevance (W = .898), clarity (W = .860), and simplicity (W
= .772). These coefficients demonstrate substantial
agreement among the participating experts regarding the
appropriateness of the educational package. In particular, the
very high coefficient for necessity suggests that there was
strong consensus that the selected educational components
were required for the intended intervention. Similarly, the
high coefficients for relevance and clarity indicate that the
content was regarded as closely aligned with the objectives
of the intervention and sufficiently understandable for
implementation. Although agreement concerning simplicity

coefficient remained above .70 and therefore supported the
acceptability of the package. Based on these findings, the
experts’ comments were incorporated into the intervention
before preparation of the final version.

Following expert evaluation, the final educational
package was organized into 20 sessions. The progression of
the intervention moved from understanding instructional
objectives and modifying attitudes toward writing to
increasing awareness of learning, providing extensive
practical writing experiences accompanied by indirect
feedback, and concluding with final evaluation and direct
corrective guidance. The complete organization of the
intervention is presented in Table 3.
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Table 3

Complete Session Structure of the Cognitive Apprenticeship Training Package Based on Vygotsky’s and Montessori’s Theories

Sessions  General Specific Objectives Main Content and Activities
Obijective
Sessions  Understanding Recognizing the basic purposes of reading and The intervention objectives were introduced and the purposes of
1-2 instructional writing; identifying topics related to reading and reading, writing, and communication were discussed. Instruction
objectives writing skills; learning to hold a pencil correctly; was provided through explanation, question-and-answer
speaking within a group; expressing future goals activities, and relevant animations. Children’s initial awareness
and aspirations; distinguishing good from poor was evaluated through questions at the end of the sessions, and
handwriting educational materials related to reading and writing were
provided.
Sessions  Changing Developing positive beliefs about the usefulness of ~ Brainstorming and group discussion were used to identify and
34 attitudes and writing; recognizing that writing skill is influenced ~ modify incorrect beliefs and reinforce adaptive beliefs
beliefs by behavior and practice; understanding the concerning writing. Films and animations demonstrated reading
potential benefits of education; recognizing and writing activities before children engaged in practical
behaviors that can improve writing; encouraging exercises. Children identified perceived advantages and
consultation with teachers, parents, and peers disadvantages of learning to read and write, discussed their
beliefs with peers and family members, and evaluated positive
and negative attitudes within the group. The researcher primarily
guided and monitored the discussion rather than directly
providing solutions.
Sessions  Increasing Understanding the concept and purpose of writing; Group discussions were conducted to help children identify
5-6 awareness of recognizing the importance of writing; making factors related to writing and become familiar with learning
learning appropriate decisions to write in relevant situations;  methods and features of the learning environment. Children
identifying appropriate times for writing and practiced holding pencils, communicating with peers, making
reading; participating in writing activities; preliminary marks on paper, and engaging in elementary
strengthening confidence in writing ability; writing-related activities. They discussed personal writing goals
recognizing personal capability for improvement; in groups of three to five and considered intermediate steps
explaining methods of learning to write required to reach those goals.
Sessions  Practical Writing directly; reading independently; Practical experience and indirect feedback were implemented
7-18 experience and developing writing without continuous direct simultaneously over 12 sessions. Children practiced writing in
indirect feedback instruction; completing specified tasks; performing  hypothetical and practical situations. Initially, models of lines,
writing activities with reduced stress shapes, and writing patterns were provided for copying or
drawing. As the sessions progressed, children were gradually
encouraged to write independently based on their own ideas. In
accordance with Montessori and Vygotskian principles, direct
intervention was minimized and the instructor provided indirect
feedback when required. More competent peers were used as
models for children who required additional support, and
children worked in small groups to develop and present
solutions.
Sessions  Evaluation of Receiving final feedback concerning acquired The final sessions focused on completing and evaluating the
19-20 change in writing  skills; qualitative evaluation of writing skills developed during the intervention. The instructor provided

skill

performance; learning final corrective techniques

direct guidance on selected final techniques and devoted greater
attention to children whose writing performance appeared
comparatively weaker. Children were then prepared for the final
assessment of their writing skills.

Table 3 demonstrates that the package followed a

intervention

operationalized the central cognitive-

progressive instructional sequence rather than beginning
immediately with formal writing drills. The first six sessions
established motivational, attitudinal, cognitive, and
preparatory foundations for writing. The core of the
intervention occurred during Sessions 7-18, in which
children repeatedly engaged in authentic writing activities
while direct instructor intervention was deliberately reduced.
Modeling, peer support, gradual transfer of responsibility,
practical participation, and indirect feedback were central
features of these sessions. The final two sessions served both
an evaluative and corrective function. Thus, the final

apprenticeship principles of modeling, scaffolding, guided
participation, gradual independence, practical performance,
and feedback while also incorporating Montessori-oriented
emphasis on child activity and indirect adult intervention.

After completion of the qualitative development and
validation phase, the effectiveness of the intervention was
evaluated quantitatively. The final analysis included 15
children in the experimental group and 15 children in the
control group. Descriptive statistics for overall writing skill
and its four dimensions at pretest and posttest are presented
in Table 4.
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Means and Standard Deviations of Writing Skill and Its Dimensions at Pretest and Posttest

Variable Group Pretest M Pretest SD Posttest M Posttest SD
Overall writing skill Experimental 83.70 5.48 101.94 541
Control 84.70 5.02 85.05 4.78
Word writing Experimental 24.52 2.55 29.58 3.18
Control 2341 3.39 23.82 3.32
Sentence writing Experimental 32.17 3.90 34.52 4.01
Control 33.17 2.87 32.76 3.96
Writing picture names Experimental 21.00 291 26.17 3.24
Control 21.12 2.78 21.06 2.74
Writing picture names in incomplete sentences Experimental 6.00 1.76 11.64 1.77
Control 7.00 1.93 741 1.77

The descriptive results in Table 4 indicate a clear increase
in writing performance among children who received the
cognitive apprenticeship intervention. Overall writing skill
in the experimental group increased from M = 83.70 (SD =
5.48) at pretest to M = 101.94 (SD = 5.41) at posttest,
whereas the control group demonstrated only a minimal
change from M = 84.70 (SD = 5.02) to M = 85.05 (SD =
4.78). Similar patterns were evident across the writing
dimensions. Word-writing scores in the experimental group
increased from 24.52 to 29.58, writing picture names
increased from 21.00 to 26.17, and writing picture names in
incomplete sentences increased from 6.00 to 11.64. Sentence
writing showed a smaller but still observable increase from
32.17 to 34.52. In contrast, scores in the control group

Table 5

Analysis of Covariance for Overall Writing Skill and Its Dimensions

remained largely stable across the assessment occasions,
with sentence writing and writing picture names showing
slight numerical decreases at posttest. These descriptive
patterns therefore suggested improvement following the
intervention, although inferential analysis was required to
determine whether the observed group differences were
statistically significant.

Analysis of covariance was subsequently conducted to
compare posttest writing performance between the groups
while controlling for pretest scores. The manuscript reports
significant intervention effects for overall writing ability and
for each of the four writing dimensions. The detailed
ANCOVA results are presented in Table 5.

Dependent Variable Source SS df MS F p n?
Overall writing skill Pretest 343.029 1 343.029 21.576 .001 41
Group 2579.810 1 2579.810 162.268 .001 .84
Error 492.853 31 15.898 — — —
Word writing Pretest 166.428 1 166.428 27.443 .001 49
Group 168.494 1 168.494 27.784 .001 .50
Error 169.806 28 6.065 — — —
Sentence writing Pretest 179.284 1 179.284 17.309 .001 .38
Group 62.898 1 62.898 6.072 .050 .18
Error 290.024 28 10.358 — — —
Writing picture names Pretest 130.370 1 120.370 28.829 .001 48
Group 202.369 1 202.369 40.093 .001 .58
Error 141.329 28 5.047 — — —
Writing picture names in incomplete sentences Pretest 69.774 1 69.774 25.011 .001 47
Group 195.946 1 195.946 70.238 .001 71
Error 78.113 28 2.790 — — —

As shown in Table 5, after controlling for baseline writing
performance, a statistically significant group effect was
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found for overall writing skill, F = 162.268, p = .001, n* =
.84. The eta-squared value indicated that 84% of the variance
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in adjusted posttest writing scores was associated with group
membership, demonstrating a substantial intervention effect.
Significant group effects were also obtained for word
writing, F =27.784, p = .001, n* = .50; sentence writing, F =
6.072, p =.050, n? = .18; writing picture names, F = 40.093,
p = .001, n? = .58; and writing picture names in incomplete
sentences, F = 70.238, p = .001, n* = .71. Accordingly, the
intervention accounted for 50%, 18%, 58%, and 71% of the
variance in these respective outcomes. The largest
dimension-specific effect was observed for writing picture
names in incomplete sentences, followed by writing picture

Table 6
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names and word writing, whereas the smallest effect was
observed for sentence writing. Taken together, these results
demonstrated that the cognitive apprenticeship package
significantly improved both overall writing performance and
each of the specific writing components assessed in the
study.

To determine the direction and magnitude of the adjusted
group differences more precisely, Bonferroni post-hoc
comparisons were performed. The results for overall writing
skill and the four writing dimensions are presented in Table
6.

Bonferroni Post-Hoc Comparisons of Writing Skill Between the Experimental and Control Groups

Dependent Variable Comparison Mean Difference  SE p 95% Cl Lower  95% CI Upper
Overall writing skill Experimental — Control 17.505 1.374 .001 14.702 20.308

Word writing Experimental — Control 4.863 0.923 .001 2.973 6.752
Sentence writing Experimental — Control 2971 1.206 .020  0.501 5.441

Writing picture names Experimental — Control ~ 5.329 0.842 .001 3.605 7.053

Writing picture names in incomplete sentences Experimental — Control 5.244 0.626 .001 3.962 6.526

The Bonferroni comparisons presented in Table 6
confirmed that the adjusted posttest mean of the
experimental group was significantly higher than that of the
control group for overall writing skill and for all four writing
dimensions. For total writing skill, the adjusted mean
difference was 17.505 points in favor of the experimental
group (SE = 1.374, p =.001, 95% CI [14.702, 20.308]). The
experimental group also exceeded the control group by
4.863 points in word writing (SE = 0.923, p = .001, 95% ClI
[2.973, 6.752]), 2.971 points in sentence writing (SE =
1.206, p = .020, 95% CI [0.501, 5.441]), 5.329 points in
writing picture names (SE = 0.842, p =.001, 95% CI [3.605,
7.053]), and 5.244 points in writing picture names in
incomplete sentences (SE = 0.626, p =.001, 95% CI [3.962,
6.526]). All confidence intervals were entirely above zero,
confirming that the direction of the differences consistently
favored the intervention group. Therefore, the post-hoc
findings corroborated the ANCOVA results and provided
further evidence that the cognitive apprenticeship training
package based on Vygotsky’s and Montessori’s theories was
effective in improving both general writing ability and
specific components of writing performance among the
participating five-year-old children.

4. Discussion and Conclusion

The present study was conducted to design and validate a
cognitive apprenticeship training package based on

11

Vygotsky’s and Montessori’s theoretical principles and to
determine its effectiveness in improving writing skills
among five-year-old children. The findings provided support
for both the qualitative validity of the designed educational
package and its quantitative effectiveness. In the qualitative
phase, expert evaluations indicated strong agreement
concerning the necessity, simplicity, relevance, and clarity
of the package. Kendall’s coefficients of agreement were
.929 for necessity, .772 for simplicity, .898 for relevance,
and .860 for clarity, demonstrating substantial consistency
among experts regarding the appropriateness of the
intervention. In the quantitative phase, after controlling for
pretest differences, the experimental group achieved
significantly higher posttest scores than the control group in
overall writing skill and all four writing dimensions. The
intervention had a particularly large effect on overall writing
skill, with an eta-squared value of .84. Significant effects
were also observed for word writing (n?> = .50), sentence
writing (n? = .18), writing picture names (n* = .58), and
writing picture names in incomplete sentences (12 = .71).
Bonferroni comparisons further confirmed that the adjusted
posttest scores of the experimental group were significantly
higher than those of the control group across all assessed
outcomes.

The first important finding concerned the successful
development and validation of the cognitive apprenticeship
package. The high expert agreement regarding necessity,
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relevance, and clarity suggests that the instructional
components were theoretically coherent and appropriately
organized for five-year-old children. This result can be
understood in light of Vygotsky’s sociocultural perspective,
according to which educational activities become
particularly effective when they provide children with
structured social support and opportunities to perform tasks
that exceed their independent level of functioning.
Contemporary applications of Vygotskian theory likewise
emphasize scaffolding, collaborative activity, social
mediation, and gradual internalization as key mechanisms
underlying cognitive and social development (Malik et al.,
2025). The package developed in the present study reflected
these mechanisms through modeling, peer assistance,
indirect feedback, guided participation, and progressive
transfer of responsibility from the instructor to the child.
Consequently, the favorable expert evaluation may partly
reflect the internal consistency between the theoretical
assumptions of cognitive apprenticeship and the practical
organization of the sessions.

The structure of the intervention also corresponded to
contemporary views of developmentally appropriate and
individualized education. Rather than immediately requiring
children to perform formal writing tasks, the package began
with understanding the purpose of writing, modifying
attitudes and beliefs, increasing awareness of learning, and
preparing children for progressively more independent
participation. Such sequencing is consistent with evidence
showing that children differ substantially in developmental
readiness and that educational programs are more effective
when instruction is adapted to individual cognitive,
behavioral, and neurodevelopmental characteristics (izoglu-
Tok & Dogan, 2024; Sahin, Soylu, et al., 2024). The
emphasis on flexible scaffolding may therefore have
increased the suitability of the intervention for preschool
children whose initial writing abilities and developmental
capacities were not identical.

The principal quantitative finding was the substantial
improvement in overall writing skill among children who
received the cognitive apprenticeship program. After
adjustment for baseline performance, group membership
accounted for 84% of the variance in posttest writing scores,
indicating a strong educational effect. This finding is
theoretically compatible with Vygotsky’s proposition that
learning can lead development when instructional tasks are
positioned within the child’s zone of proximal development.
From this perspective, children are capable of performing at
a higher level when supported by an adult or a more
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competent peer than when working entirely independently.
Over time, these socially supported performances can
become internalized and transformed into independent
cognitive and behavioral competencies. Contemporary
research similarly suggests that structured, socially mediated
educational activities can enhance cognitive development by
requiring children to reason, interact, explain, and gradually
regulate their own performance (Malik et al., 2025; Wei &
Chen, 2025). The marked increase in writing performance
observed in the present study is therefore consistent with a
model in which external scaffolding gradually becomes
internal self-regulation.

The findings are also compatible with the broader
literature on interactive and experiential learning. The
intervention required children to manipulate writing
materials, observe models, participate in small-group
activities, generate their own responses, and receive
feedback while actively engaged in the learning process.
Interactive educational environments have been associated
with enhanced creativity, engagement, and learning because
they transform children from passive recipients of
information into active participants in the construction of
knowledge (Momenifard, 2025). In a similar manner,
cognitive apprenticeship emphasizes learning through
authentic performance rather than through verbal
explanation alone. For five-year-old children, whose
learning is strongly connected to action and sensory-motor
experience, repeated opportunities to draw, trace, copy,
produce symbols, and eventually write more independently
may have strengthened both procedural familiarity and
cognitive understanding of the writing process.

The improvement in overall writing performance may
also be explained through the contribution of executive
functions. Writing requires children to maintain task goals,
direct attention toward relevant visual and linguistic
information, inhibit competing responses, retrieve
appropriate representations, monitor performance, and
coordinate motor actions. Executive-function research has
repeatedly demonstrated that weaknesses in attention,
working memory, inhibitory control, and cognitive
flexibility can interfere with academic learning, particularly
among children with neurodevelopmental or specific
learning difficulties (Megari, 2026). Similarly, attentional
control has been associated with language-related precursor
skills such as phonological awareness (Yao et al., 2024). The
cognitive apprenticeship program required sustained
engagement, repeated practice, peer observation, task
completion, and gradual self-management; therefore, it may
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have improved writing partly by creating conditions in
which executive processes were repeatedly activated and
practiced within meaningful activities.

The significant improvement in word writing provides
further evidence for the effectiveness of the intervention.
The experimental group showed a clear increase in word-
writing performance, and the adjusted group -effect
accounted for 50% of the variance. Word writing requires
the integration of symbol recognition, orthographic
representation, phonological processing, memory, and
controlled hand movements. The practical and repetitive
structure of the intervention may have strengthened the
association between visual forms, linguistic representations,
and motor production. This interpretation is compatible with
research indicating that children’s academic development
depends on coordinated cognitive and perceptual processes
rather than isolated skill practice (Micheletti et al., 2024;
Poltz et al., 2025). Although Poltz et al. primarily examined
mathematical development, their findings concerning the
relevance of visual-spatial abilities are conceptually
important for writing because successful written production
also requires the spatial organization and visual
discrimination of symbols (Poltz et al., 2025).

The significant effect on sentence writing was smaller
than the effects observed for the other dimensions, with an
eta-squared value of .18. Nevertheless, the experimental
group significantly outperformed the control group in
Bonferroni comparisons. This comparatively smaller effect
is theoretically plausible because sentence writing is more
cognitively demanding than writing isolated words or
identifying and writing picture names. Sentence writing
requires not only graphomotor and orthographic skills but
also language formulation, syntactic organization, working
memory, sequencing, and the ability to maintain semantic
coherence. Research on developmental and learning
difficulties has shown that more complex academic tasks
tend to place greater demands on executive and linguistic
systems (Katsarou & Angelidou, 2026; Megari, 2026).
Accordingly, five-year-old children may have acquired basic
writing components more rapidly than the higher-level
linguistic organization required for sentence production. The
significant, although more modest, effect suggests that such
higher-order skills may be teachable at this age but may
require a longer intervention period or more specialized
language-focused activities to produce effects comparable
with those found for simpler writing tasks.

A particularly strong intervention effect was observed for
writing picture names, for which group membership
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explained 58% of the posttest variance. Picture-based
writing activities may be especially appropriate for
preschool children because images provide direct semantic
cues that reduce the abstract demands associated with
generating written content. Visual stimuli can support
retrieval, attention, and organization by anchoring children’s
linguistic responses to concrete representations. The
integration of visual and motor information is also consistent
with evidence concerning the contribution of visuospatial
capacities to children’s academic development (Poltz et al.,
2025). The cognitive apprenticeship framework may have
further enhanced this process by allowing children to
observe how picture information could be translated into
written symbols, initially with assistance and subsequently
with increasing independence. Thus, the combination of
concrete visual stimuli and scaffolded written production
may explain the relatively large effect observed for this
subskill.

The largest dimension-specific effect was observed for
writing picture names in incomplete sentences, with an eta-
squared value of .71. This finding suggests that children
benefited substantially when the writing task combined
structured contextual cues with an opportunity to complete
an incomplete linguistic unit. Such tasks may reduce
cognitive demands by providing part of the semantic and
syntactic structure in advance, allowing the child to focus
attention on identifying the missing concept and producing
the corresponding written representation. This form of task
organization is closely aligned with scaffolding because the
instructional environment supplies partial support while still
requiring active completion by the learner. As competence
increases, such external support can gradually be reduced.
This interpretation fits well with Vygotskian approaches
emphasizing supported performance as a precursor to
independent functioning (Malik et al., 2025). It is also
consistent with evidence that structured interventions can
improve children’s cognitive functioning when demands are
carefully calibrated to their current abilities (Wei & Chen,
2025).

The findings can additionally be interpreted from the
perspective of Montessori education. Montessori-oriented
instruction emphasizes sensitive periods, repeated activity,
self-correction, indirect adult intervention, and the
organization of environments that encourage children to
perform tasks independently. The present intervention
incorporated these principles by minimizing unnecessary
direct correction, allowing repeated practice, using concrete
educational materials, and gradually encouraging children to
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produce writing based on their own ideas. Such features may
have promoted both mastery and motivation. When children
are allowed to repeat an activity without excessive external
control, repeated sensorimotor and cognitive experiences
can become increasingly automatized. This process may be
particularly relevant to early writing, in which the
coordination of visual perception, fine-motor control, and
symbolic representation initially requires considerable
effort.

The emotional and motivational climate of the
intervention may also have contributed to its effectiveness.
The sessions emphasized discussion, peer collaboration,
indirect feedback, confidence, and reduced stress during
writing performance. Children were encouraged to express
their beliefs about writing and to view writing as a
meaningful and achievable activity before engaging in more
demanding practical tasks. This feature is consistent with
research emphasizing the contribution of socioemotional
competence to children’s mental health and learning
(Varalakshmi & Varun, 2025). Interventions that combine
self-regulatory and socioemotional components with
structured educational activity have also demonstrated
benefits for cognitive functioning and academic
achievement (Galinha et al., 2025). Thus, the improvement
observed in the experimental group may not have resulted
exclusively from repeated writing practice; it may also have
reflected increased confidence, reduced performance
anxiety, greater persistence, and a more positive orientation
toward learning.

This interpretation is particularly important because
cognitive and academic functioning can be disrupted by
emotional insecurity and developmental stress. Research
concerning children exposed to adverse experiences shows
that psychological distress can influence attention, learning,
and developmental functioning (Esmaeilzadeh et al., 2026).
Similarly, interventions designed to enhance executive
functioning and emotional security suggest that cognitive
development may benefit when emotional and behavioral
conditions are simultaneously supported (Zhu, 2025).
Although the participants in the present study were not
selected on the basis of psychological difficulties, the
supportive and low-pressure nature of the intervention may
have created a learning environment conducive to sustained
engagement and experimentation.

The findings further support contemporary calls for
educational systems to become more individualized,
inclusive, and responsive to developmental diversity.
Children do not enter educational settings with identical
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cognitive, linguistic, attentional, or social capacities, and
rigid instructional practices may therefore fail to make
optimal use of their learning potential. Early childhood
educators have emphasized the importance of individualized
planning for children with different neurodevelopmental
profiles (Sahin, Soylu, et al., 2024), while studies of teacher
development indicate that educators require further
preparation to implement flexible and learner-centered
strategies effectively (Sahin, Atapour, et al., 2024). The
cognitive apprenticeship package examined in the present
study offers a structured format through which teachers can
provide individualized levels of assistance while
maintaining common instructional objectives.

The findings also have implications for educational
equity. If appropriately validated early-writing programs can
improve children’s performance before formal school entry,
access to such programs may help reduce disparities that
emerge from differences in home literacy environments,
educational resources, or teacher preparation. Contemporary
educational research emphasizes that equitable education
requires not merely access to schooling but access to
effective and adaptable learning opportunities (Shariati et
al., 2024). Similarly, technology-supported and inclusive
approaches have been proposed to help teachers create
environments that support children with attentional and
developmental differences (Drigas et al., 2025). The present
findings suggest that cognitive apprenticeship principles
could potentially be incorporated into such broader inclusive
frameworks.

At a broader developmental level, the results support the
proposition that chronological age should not be treated as
the sole determinant of educational readiness. Research
shows considerable variation in children’s developmental
trajectories, particularly among those with sensory,
neurodevelopmental, or learning-related differences (izoglu-
Tok & Dogan, 2024; Tosolini et al., 2025). Children may
therefore demonstrate competencies beyond conventional
age expectations when appropriate environmental and
interpersonal supports are available. The present study does
not establish that formal schooling should universally begin
at age five; however, it does indicate that five-year-old
children can make substantial gains in structured writing
skills when instruction is developmentally sensitive,
scaffolded, interactive, and progressively individualized.
Such findings shift the focus from asking whether children
of a particular age are categorically “ready” to considering
what forms of support enable them to demonstrate emerging
competencies.
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Finally, the positive findings should be understood within
a broader conception of childhood development in which
cognition, motivation, emotion, social interaction, and
educational experience operate together. Children actively
interpret their environments and are capable of making
increasingly sophisticated judgments about competence,
fairness, and opportunities for participation (Forbes et al.,
2026). Providing meaningful roles within the learning
process may therefore enhance both cognitive engagement
and ownership of learning. The cognitive apprenticeship
model used in this study encouraged children to participate
rather than merely receive instruction, and this active role
may have been an important mechanism underlying the
observed gains. Taken together, the results support the
effectiveness of integrating Vygotskian scaffolding,
Montessori-oriented  developmental  sensitivity, peer
interaction, authentic practice, indirect feedback, and
gradual independence in early writing instruction.

Several limitations should be considered when
interpreting these findings. The sample was relatively small
and was drawn from preschool centers in a single
geographical area, which restricts the extent to which the
results can be generalized to children from other cultural,
socioeconomic, linguistic, or educational settings. Although
participants were randomly assigned after recruitment,
purposive sampling was used to identify eligible children,
which may have introduced selection bias. The study
employed a pretest—posttest design without a longer-term
follow-up assessment; therefore, it is unclear whether the
observed gains were maintained after the intervention ended.
The control group did not receive an active alternative
intervention, making it difficult to separate the specific
effects of cognitive apprenticeship from nonspecific
influences such as increased adult attention, novelty, group
interaction, or additional instructional time. The intervention
was also implemented by the researcher, which may have
introduced expectancy or implementation effects. Finally,
several aspects of developmental readiness, including
executive functioning, fine-motor skill, language ability,
socioeconomic background, home literacy environment, and
parental involvement, were not modeled as potential
moderators of intervention effectiveness.

Future studies should replicate the intervention with
larger and more diverse samples drawn from multiple
preschool centers, regions, and sociocultural contexts.
Randomized controlled trials involving active comparison
groups would provide stronger evidence regarding whether
the observed effects are specifically attributable to the
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cognitive apprenticeship components of the program.
Researchers should incorporate follow-up measurements
over several months to determine the durability of writing
gains and whether early improvements predict later reading,
spelling, and academic achievement after formal school
entry. Future studies could also compare cognitive
apprenticeship directly with Montessori-only, Vygotskian
scaffolding-only, play-based, multisensory, and
conventional writing instruction to identify the most
effective components of the integrated package. Examining
executive functioning, language development, fine-motor
abilities, motivation, self-regulation, and family literacy as
mediators or moderators would provide a more detailed
explanation of how and for whom the intervention works.
Qualitative interviews with children, parents, and educators
could also clarify perceived feasibility, acceptability, and
developmental appropriateness.

Preschool teachers and early-childhood educators may
consider introducing structured writing experiences before
formal primary-school entry when these activities are
adapted to children’s developmental abilities and are
delivered through supportive rather than rigid instructional
methods. Writing instruction at this age should emphasize
modeling, playful and meaningful practice, peer
collaboration, visual materials, small achievable steps, and
gradual reduction of adult assistance. Teachers should avoid
excessive correction or pressure and should instead create
environments in which children can experiment with
writing, repeat activities, receive indirect feedback, and
progressively assume greater responsibility for their own
performance. The intervention may also be useful as a
framework for teacher-training programs because it provides
a structured way to integrate developmental theory with
classroom practice. Preschool centers should consider
adapting instructional intensity and support to individual
children rather than applying uniform expectations based
only on chronological age.
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