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Abstract: This study focuses on the “concrete operational” stage within the framework of Piaget’s theory of cognitive development. It
systematically reviews the core concepts of the cognitive development theory and combines this with in-depth analysis of empirical cases.
The research unfolds from three perspectives: theoretical explanation, practical application, and critical reflection, aiming to reveal the
theory’s explanatory power regarding the patterns of children’s cognitive development, while also exploring implementation strategies in
game design, reading arrangements, and teaching adjustments. Furthermore, it provides a dialectical analysis of the theory’s limitations,
offering theoretical foundations and practical references for research on children’s cognitive development and educational practices.
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1. Introduction

Piaget’s theory of cognitive developmental stages
systematically explains the internal mechanisms of children’s
cognitive development, clearly dividing this process into the
sensorimotor stage, preoperational stage, concrete operational
stage, and formal operational stage, each with specific age
ranges and characteristics. During the concrete operational
stage, occurring approximately between ages 7 and 11,
children begin to transcend the limitations of concrete iconic
thinking and gradually construct logical thinking abilities.
This stage holds significant research and practical importance
in terms of theoretical development, core cognitive
characteristics, practical applications, and theoretical
refinement. Using Piaget’s cognitive development theory as
the framework, this study concentrates on the developmental
trajectory, application examples, and limitations of the
concrete operational stage, delving into its theoretical
significance and practical application value, with the aim of
providing theoretical reference for the fields of childhood
education and developmental research.

2. Explanation of Cognitive
Theory and the Four Stages

Development

Piaget’s stage theory of cognitive development, grounded in
constructivist philosophy, systematically explains the stage-
specific characteristics of human cognitive development.
Scholars (Chen Qi & Liu Rude, 2011) mention: Cognition is
an individual’s ideological understanding and way of thinking
about problems; cognitive development is the process by
which an individual’s way of thinking and attitudes change
with age.

Piaget’s cognitive development theory divides the process of
children’s cognitive development into four main stages: the
Sensorimotor Stage (0-2 years), where interaction with the
environment through action schemas leads to the concept of
object permanence; the Preoperational Stage (2-7 years),
characterized by symbolic thinking but marked by
egocentrism, animism, and irreversibility of thought; the
Concrete Operational Stage (7-11 years), where children

become decentered, able to understand others’ viewpoints, no
longer considering problems solely from their own
perspective. Children can engage in logical thinking, but it
relies on concrete objects. Finally, the Formal Operational
Stage (11 years and above) involves the development of
abstract reasoning and hypothetico-deductive abilities (Li
Jingyu, 2025).

3. Historical Development and Positioning of
the Concrete Operational Stage

According to research by (Oesterdiekhoff, Georg W., 2024),
the development of the concrete operational stage in Piaget’s
theory can be divided into three periods:

Conceptual Embryonic Stage (around 1936): Prior to 1936,
Piaget’s early three-stage model categorized cognitive
development after age 7 as the “final stage,” emphasizing only
deductive reasoning and social reciprocity without clearly
defining core characteristics. In 1936, based on observations
of his own children, he revised the model, independently
establishing this period as the “concrete operational stage,”
The study first defined its core characteristics as children’s
ability to think logically about concrete things (such as
quantity conservation and classification), but their inability to
handle abstract problems and their cognitive dependence on
concrete objects, laying the foundation for subsequent
research.

Feature Deepening and Empirical Verification Stage (1940s-
1970s): During this period, through extensive empirical
research and detailed observational analysis, Piaget clearly
revealed the core cognitive structures of this stage,
systematically verified the important concept of “horizontal
décalage,” and clearly delineated its positioning within
different cognitive models. These research results not only
provided a solid theoretical foundation for understanding
children’s cognitive development but also became a core
theoretical basis highly significant for elementary school
education practice, offering important guidance for educators
in designing and implementing teaching plans.
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Cross-Cultural Re-verification and Contemporary Reflection
Stage (1980s - present): From the 1980s to the present, this
stage involves cross-cultural re-verification and contemporary
reflection. Cross-cultural studies revealed developmental
differences, prompting the academic community to reflect on
the “universality assumption.” Literature reviews and digital
projects also provided new perspectives for examining the
boundaries of the stage.

4. Practical Application Cases
4.1 Arrangement of Game Activities

For example, children in the concrete operational stage have
accumulated basic subject knowledge and developed a strong
interest in mathematical operations and logical reasoning.
Children at this age are no longer satisfied with imitation but
begin their own creation and exploration. According to
scholar (Chen Yandong, 2019), the Panjin Children’s Library
carried out “Hands-on Science” activities, such as using waste
drink bottles to make small desk lamps, using small paper
boxes to make counterfeit detectors, and using popsicle sticks
to make powered four-wheel-drive cars. Children used
knowledge gained from books and classrooms to explore in
the practical world.

In designing game activities, it is particularly necessary to
deeply grasp the characteristics of children at different
cognitive developmental stages. This helps us accurately
select the game types and interaction modes most suitable for
their development. The core goal of this strategy is to ensure
that game activities not only provide children with enjoyable
experiences but also effectively promote the continuous
progress of their cognitive abilities. Through refined game
activity design, we can effectively stimulate children’s
imagination, creativity, and logical thinking skills during
entertainment, thereby helping them gradually improve their
cognitive levels in a relaxed and pleasant atmosphere.

4.2 Design of Graded Reading

The reading needs of children in the concrete operational stage
can be summarized as the period of artistic creation demand.
Their reading focus is on creative experience, their reading
style tends to be open and free, and their reading content
prefers artistic knowledge (Chen Hong, 2024). Taking the
classic literary work “The Little Prince” as an example, during
parent-child shared reading, parents can design enlightening
“character relationship map” tasks for children in the concrete
operational stage. Through this task, children need to read the
text carefully and then sort out the emotional bonds and
interaction patterns between the characters in the story. Such
activities can not only enhance children’s reading
comprehension skills but also help them build a clear story
structure in their minds, thereby grasping the story line and
character relationships more accurately.

For children who have entered the formal operational stage,
parents and educators should guide them towards deeper
thinking. For instance, they can be guided to discuss more
philosophical issues. Through such discussions and
reflections, children can progress from text comprehension to
higher-level philosophical speculation, achieving an

enhancement of cognitive abilities. This phased reading
guidance strategy fully reflects the stage-specific
characteristics of cognitive development, meaning that
children of different age groups have significant differences in
cognitive abilities, thus requiring personalized reading
materials and guidance methods to meet their specific needs.

4.3 Adjustments in School Teaching

Students in the concrete operational stage possess logical
thinking abilities, but these abilities are limited to concrete
things; that is, they can only solve problems related to what
they directly encounter. Scholar (Eni Astuti Ni Putu, 2018)
focused on the teaching behaviors of elementary school
teachers in Sukasada District, Buleleng Regency, Bali,
Indonesia, adopting a mixed-methods approach primarily
quantitative with qualitative supplementation, analyzing data
through interviews, observations, and document analysis. The
study clarified that children in the “concrete operational stage”
can think logically about concrete objects but cannot handle
abstract problems, requiring reliance on teaching media close
to real life to understand knowledge.

However, in this region, the compliance rates of teachers’
behaviors in the three links of teaching planning,
implementation, and assessment were extremely low. They
did not fully integrate the characteristics of this stage,
affecting teaching effectiveness. The study emphasized that
teachers need to optimize teaching around the “concrete
operational stage”: during planning, set goals adapted to
students’ abilities, organize content from ‘“concrete to
abstract,” and select concrete media; during implementation,
guide students to independently explore and conduct hands-
on experiments combining life experience; during assessment,
use diverse authentic assessments. Simultaneously, it
recommended relevant departments conduct specialized
training to help teachers master this theory, align with students’
cognitive development patterns, and improve teaching quality.

5. Limitations of
Developmental Stages

Piaget’s Cognitive

In the field of cognitive development research, Piaget’s theory
is widely praised for its systematic explanation of the
universal laws of human cognitive development. However,
this theory shows significant shortcomings in explaining
individual differences in cognitive development. The
traditional Piagetian framework struggles to effectively
explain its developmental mechanisms. From the perspective
of theoretical construction, Piaget’s cognitive development
theory has certain deficiencies in considering socio-cultural
factors. Compared to Vygotsky’s emphasis on the core role of
language, social interaction, and cultural tools in cognitive
development, Piaget, while acknowledging the influence of
environmental factors, did not deeply explore how cultural
symbol systems (such as family communication patterns,
educational system norms) specifically affect the formation
and evolution of individual cognitive structures. This
limitation in theoretical perspective poses significant
challenges when explaining cognitive development
phenomena against diverse cultural backgrounds.

The limitations of the concrete operational stage revolve
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around the disconnect between theoretical presuppositions
and empirical reality. Children’s cognition is highly
dependent on concrete objects; although they can complete
logical thinking tasks such as quantity conservation and
classification using building blocks and physical objects, they
lack abstract thinking abilities and struggle to cope with
abstract problems such as purely symbolic reasoning and
virtual scenarios. Simultaneously, this stage exhibits a
significant “level lag” phenomenon; the mastery of
structurally isomorphic tasks such as the conservation of
matter, weight, and volume within the same stage shows
systematic asynchrony. Piaget only broadly attributes this to
“content complexity” and “cultural preprocessing,” without
clarifying the specific mechanisms at play. Furthermore,
significant cross-cultural and individual differences exist;
children from hunting-gathering cultures and agricultural
cultures, as well as urban and rural children, show significant
differences in spatial concepts and conservation tasks. The
“universality assumptions” of the stage theory do not fully
consider the shaping role of culture and environment,
contradicting the quantitative variability observed in empirical
studies (Mark A. Winstanley, 2022).

6. Conclusion

The four-stage model of cognitive development proposed by
Piaget based on constructivist theory provides a classic
theoretical framework for understanding the transition of
children’s cognition from sensorimotor action to abstract
reasoning. The concrete operational stage, as a critical period
in children’s cognitive development, has undergone three
phases: initial conceptual formation, empirical verification,
and cross-cultural reflection, forming distinctive features such
as “decentering” and “concrete logical thinking.” It provides
scientific theoretical support for educational practices like
game design, graded reading, and school teaching, effectively
promoting the enhancement of children’s cognitive abilities.
However, the theory also has significant shortcomings,
showing clear deficiencies in explaining individual
developmental differences and considering socio-cultural
factors. The concrete operational stage also faces challenges
such as children’s insufficient abstract thinking ability,
prominent “horizontal décalage” phenomena, and unverified
cross-cultural applicability. In the future, while adhering to the
core value of this theory, it is necessary to continuously
improve the theoretical system by integrating contemporary
socio-cultural contexts and the diversity of individual
development, making it more adaptable to the actual needs of
children’s development in the new era and providing more
precise guidance for educational practice.
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