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Abstract. Nowadays, with the rapid development of information technology, the
traditional teaching theory and teaching model have been unable to meet the needs
of current education and teaching.By reviewing the development and content of the
embodied cognition theory, this study supplements the traditional cognitive theory
and introduces the gamified teaching model. From the perspective of embodied
cognition, this study explores the combination of embodied cognition theory and
gamified teaching and puts forward the design principles and methods of gamified
teaching, so as to reconstruct a highly embodied learning environment model.
In order to make a contribution to the problems existing between learning and
environment in current teaching.
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1 Preface

In recent years, under the background of the integration of information technology
into classroom teaching, the research on the construction of learning environment has
become a new hotspot. With the rapid development of technological means and the use
of intelligent teaching equipment, teaching is no longer a simple process of knowledge
imparting. From knowledge imparting to environment construction, the contradiction
between learners and learning environment gradually appears. In the existing curriculum
learning environment, learners’ lack of presence and low level of participation continue
to affect the cognitive development effect of learners. The traditional cognitive theory
and learning environment have been unable to support the promotion and expansion
of the teaching process, so it is particularly urgent to introduce new research theories
and build an adaptive learning environment. At present, the rapid development of big
data, artificial intelligence and other technologies has injected many new elements into
the development of embodied cognition theory, and also provided technical support
for the construction of adaptive learning environment [1]. Embodied cognition theory
focuses on the interaction between the body’s sensory organs and various environments,
emphasizing the body’s embodied experience, situational interaction and collaborative

© The Author(s) 2023
X. Yuan et al. (Eds.): ICEKIM 2023, AHCS 13, pp. 972–980, 2023.
https://doi.org/10.2991/978-94-6463-172-2_102

http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-172-2_102&domain=pdf
https://doi.org/10.2991/978-94-6463-172-2_102


From Embodied Cognition to Playful Interaction 973

interaction, providing new ideas and approaches for the design and creation of learning
environments [2]. Therefore, from the perspective of embodied cognition theory, this
study explores the application of gamified teaching in teaching. Teachers use gamified
teaching methods in the classroom to create a happy classroom for students through the
form of games, improve students’ learning enthusiasm and participation, and cultivate
students’ innovative thinking ability. Through the combination of entertainment and
teaching, to build a highly embodied learning environment and encourage students to
integrate their “bodies” into classroom learning, thus improving the teaching effect of
the whole classroom.

2 Problem Formulation and Theoretical Review

2.1 Shortcomings of the Existing Learning Environment

The traditional education model is teacher-centered, teaching materials as the focus,
emphasis on norms, light innovation, blackboard teachingmainly, time-consuming, labo-
rious, small information capacity, informationdisplay form ismonotonous and inflexible.
Traditional teaching is not conducive to the improvement of teachers’ comprehensive
quality, not conducive to the broadness of teachers’ and students’ vision and the sepa-
ration of mind and body of the teaching method, and not conducive to the cultivation of
students’ independent learning ability. The single teaching form also leads to the lack
of two-way information exchange between teachers and students, and the low teach-
ing efficiency. According to traditional cognitive theory, cognition is the information
processing process of the brain, which has nothing to do with the body. Learning is a
relatively lasting change of behavior or behavioral potential produced by repeated expe-
rience in a certain situation. Repeated experience “under certain circumstances” is the
key to effective learning. However, due to the influence of the “dissociative cognition”
view of the dualism of mind and body, the traditional education and teaching practice
has long fallen into the misunderstanding of attaching importance to the mental training
and ignoring the body feeling, and learning has been turned into “repeated training” on
“certain occasions”. So we need to introduce new cognitive theory.

2.2 The Theoretical Basis of Embodied Cognition

Cognitive science is the result of interdisciplinary cooperation among psychology, lin-
guistics, neuroscience, computer science, anthropology, philosophy and artificial intel-
ligence. Its goal is to explore the nature and mechanism of human cognition and intel-
ligence. There is no doubt that psychology is the core discipline of cognitive science.
The development of cognitive science can be divided into two stages: The first stage
is based on the parallel processing of cognitive symbols and connectionism, which is
called “the first generation of cognitive science”. The second stage examines cognition
in real life and considers that the actual cognitive situation is firstly the activity of a living
body in a real-time environment. Therefore, the concept of embodied cognition is put
forward. The second generation of cognitive science emphasizes situational, embodied
and dynamic characteristics.
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Embodied cognition is a strong wave of thought sweeping the contemporary cog-
nitive science and psychology fields, and its basis comes from both philosophy and
psychology [3]: the philosophical basis of embodied mind, mainly the relevant theories
and ideas of Heidegger, Merleau-Ponty and Lakoff and Johnson, etc. Heidegger’s “be-
ing in the world Heidegger’s “being in the world” is the idea that we are active beings
who exist in the world and rely on activity for cognition and representation by acting
with things around us. This kind of embedded cognition studies that cognition occurs in
the brain, and the brain is part of the body, and the body is in the environment, i.e. the
environment is the place that houses cognition, brain and body. Merleau-Ponty argues
that “the movement of the body is the movement of the body toward an object; it is
the response of the body to the action of the object, and this response is independent
of any representation.“ From the perspective of cognitive linguistics, Lakoff and John-
son make three propositions related to embodied cognition: that fundamental thought is
mostly unconscious, that the mind is embodied, and that abstract concepts are mostly
metaphorical [4].

The psychological basis of embodied cognition is represented by Dewey, Piaget and
Vygotsky, etc. Functionalist psychology, represented by Dewey andWilliam James, can
be regarded as the forerunner of the research of embodied cognition theory, emphasizing
that experience is rooted in the human body and acquired in a certain environment.
Piaget’s generative epistemology and embodied cognition have a lot in common. They
both emphasize that cognition is the interaction between body and environment, and
they believe that the interaction between body and environment produces cognition.
According to Vygotsky’s psycho-social culture theory, psychological development is
a process from the lower psychological function to the higher psychological function.
Advanced mental function is mediated by psychological tools and restricted by the
development of social culture and history. It emphasizes that cognition is generated by
the interaction between the subject and the environment. The body’s perceptive motor
ability is the basis of advanced mental activities, and cognition develops dynamically.

2.3 The Basic Idea of Embodied Cognition

Embodied cognition means that human body plays a key role in the process of cognitive
processing. Cognition is mainly formed through the interactive experience and activity
forms of various body senses in the environment. Embodied cognition theory points out
that cognition, body and environment are mutually nested and inseparable [5]. Cognition
is in the brain, the brain is in the body, cognition is attached to the experience produced
by the various senses of the body, and the body is integrated into different physical,
physiological and cultural environment, all three are indispensable.

The basic meaning of embodied cognition refers to the dependence of cognition
on the body. Embodied cognition places cognition in the overall background of the
environment and the body, emphasizes the shaping and influence of physiological and
biological factors such as body structure, body state, special channels of the sensorimotor
system and nervous system on cognition, and emphasizes the participation of the subject,
the emphasis on the interaction process and the attention to emotional experience.
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Mental activity is not an abstract symbol processing separated from the body, but is
closely related to the structure of the body and the action schema of the sensorimotor sys-
tem. Fundamentally, the mind is shaped by the body’s interaction with the environment,
and “the body plays a key role in emotional, motivational and cognitive processes”.

First, themind is based on and derived from the body. Cognition, thinking, judgment,
reasoning, motivation and emotion are restricted by the physical attributes of the body.
The body structure, weight and physical experience of heat and cold directly affect the
special and direction of mental activities. Second, the way our bodies interact with the
world determines how we perceive. Third, the mind is shaped by the body and its action
on the world, and as there is a body, so there is a mind. The interaction between the body
and the environment creates the mind and cognition. Mind, body and environment are
integrated processes [6].

3 Gamification of Teaching

Embodied cognition challenges the traditional concept of education and sets off a revo-
lution of embodied learning. The value of the body in the process of education has been
emphasized and the construction of learning environment has become equally impor-
tant. Gamified learning takes into account the characteristics of embodied learning and
conforms to students’ learning preferences and characteristics. Therefore, under the
guidance of embodied cognition theory, the introduction of gamification learning into
teaching practice is the essential return and form innovation of students’ learning.

3.1 Gamified Learning

Games have the characteristics of purpose, spontaneity, fun, regularity, experience and
challenge. It is used in the classroom reasonably, to assist teachers in teaching, to stim-
ulate students’ enthusiasm for learning, so as to better teach the course knowledge, to
complete the teaching task.

Gamification learning is a clever combination of games and learning. Learners learn
in the way of games, and teachers use game elements to transfer knowledge and infor-
mation to learners in the teaching process [7]. Learners are naturally interested in games
and media, so teachers take advantage of this psychology of students and use games as
a bridge between teaching and learning. They introduce games into the classroom and
teach students in a pleasant atmosphere. The theory is guided by the educational thought
of “people-oriented”. Through games, students can strengthen their learning enthusiasm
and classroom participation, improve their knowledge mastery and skill proficiency, and
cultivate their information literacy and life skills. This theory mainly holds that appro-
priate game activities introduced into students’ learning will not have a negative impact
on students, but will also promote students’ learning, help them master knowledge and
ability, improve their learning efficiency and exercise their thinking ability. Gamification
learning is in line with the characteristics of gamification teaching. The design of game
levels and tasks, as well as the fun and competitiveness of the game itself, can promote
students’ learning motivation and cultivate their imagination and creativity imsubtly.
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Knowledge is gradually constructed and formed in the process of interaction between
the cognitive subject, the cognitive object and the environment, which has distinct char-
acteristics of involvement, situation and generation. Learning is a process in which
learners fully integrate their natural environment and internal physiological resources to
promote knowledge construction. In order for learning to occur, it is necessary to attach
importance to the role of the body in knowledge learning, provide the required envi-
ronment for knowledge learning and promote the holistic learning of knowledge. Ideal
teaching is embodied, with the characteristics of sensory participation, mind-body unity
and physical practice, and is a series of behavioral combinations carried out by teachers
in order to promote learners to learn effectively. To carry out the teaching effectively, it
is necessary to liberate the students’ body, build a multi-modal teaching environment,
strengthen the teaching intervention, choose interesting teaching content, emphasize the
body experience and adopt the teaching way of learning [8].

3.2 The Fit Between Embodied Cognition Theory and Gamification Teaching

As the name implies, gamified teaching is to carry out teaching activities in a gami-
fied way. Physical and mental participation is the common requirement of embodied
cognition theory and gamification teaching. According to learners’ psychological devel-
opment level and character characteristics, teachers combine the fun, interactivity and
situational nature of games with the educational function of games. Gamification teach-
ing is teacher-led and learner-dominated. The body of learners is the carrier of their
participation in gamification teaching, and the development of learners’ mind is the
source of motivation to participate in games. Through games, learners can better control
themselves and generate a sense of self-efficacy, so as to participate in the next stage of
teaching more actively. Learners control the body and participate in the game under the
joint action of all parts of the body. This participation process is not a simple mechanical
entry of the body, but a combination of knowledge, emotion, intention and action. Stu-
dents are not only the master of the body, but also the main body of the game. Secondly,
gamification teaching is a process in which the body discovers “truth” in the process of
playing games, which coincides with the view that cognition comes from the body in
embodied cognition theory, both of which agree with the role of the body. Traditional
cramming education cannot match the needs of students, so “discovery learning” in the
game teaching activities is the best way to learn.

Embodied cognition believes that environment is an essential condition for individual
cognition, and the body is in the environment all the time. Therefore, the content, pro-
cess and way of cognition are closely related to the body. Game teaching emphasizes the
contextuality of education and the construction of environment, including the construc-
tion of psychological environment and physiological environment. First, fundamentally,
mental activity is shaped by the interaction between the body and the environment. The
process of gamification teaching is also carried out through the interaction with people
or objects in the environment. The environment provides the teaching place for gamifi-
cation teaching, and the environment is also the space for the occurrence of embodied
cognition. There is a close relationship between the two. Secondly, students find and
solve problems in specific situations. In teaching games, teachers should create envi-
ronments or create situations to meet the teaching needs, which may be either fairy tale
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situations or specific life situations. Let students physically participate in games, exer-
cise their athletic ability, enhance the development of physical coordination and motor
ability, and then promote the development of memory, imagery, thinking, emotion and
other advanced cognitive abilities.

4 Adaptive Learning Environment

4.1 Environment Construction

Based on the theory of embodied cognition and gamified teaching, this paper intends to
build an adaptive learning environment model to help students better integrate into the
learning atmosphere, so as to better complete their studies. Learning environment is the
sum of all factors that promote learners’ learning [9]. Traditional disembodied cognitive
learning environment cannot continuously and effectively promote learners’ meaningful
and constructive learning. Therefore, adaptive learning environment requires the “body”
to be brought into the classroom, emphasizing the integration of mind and body as well
as the integration of subject and object. The embodied learning environment is built to
promote the embodied learning of learners [10]. Its environment is dynamic and con-
tains the mutually-beneficial coexistence of “body and mind”. The overall environment
mainly includes the physical environment, physiological environment and social and
cultural environment (See Fig. 1 for interaction mode). In this environment, knowledge
acquisition of learners not only exists in information processing at the cognitive level,
but is also closely related to the body. With the help of various sensory organs of the
body, the behaviors of the body can be made explicit, or the interaction with various
elements in the environment can be realized through specific role experience [11].

From the perspective of embodied cognition, the construction of learning environ-
ment can be divided into two parts: material and immaterial, including learning space,
learning content and learning role [12]. At the material level, the learning space includes
two kinds of teaching space, physical and online. The learning content mainly includes
learningmaterials and course teaching tasks.At the non-material level, the learning space
mainly points to the social relationship, and the learning content includes the implicit
learning content such as skills, knowledge and experience. The learning role refers to

Fig. 1. Model diagram of embodied learning environment
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Fig. 2. Learning environment system

the relative relationship of “teacher-learner” formed in the process of learner interac-
tion. The idea that the body gets the learning experience before the brain suggests that
in the process of building the embodied learning environment, the characteristics of the
embodied learning environment are gradually formed: interactive generation, dynamic
construction and embodied learning. Through the interaction between the body and the
learning space and the learning role in the learning environment, the body can achieve the
input, transformation and output of cognition, and the process of the selection, sequenc-
ing, distribution and generation of the learning content is the driving force to promote
embodied learning to the deep level. The interaction diagram of learning environment
system is shown in Fig. 2.

4.2 Principles of Gamification Instructional Design

In the course of gamification instructional design, the instructional design principles
should be followed. Only with rigorous game teaching design can teaching practice
proceed in an orderly manner. The design principles include the following points: First,
the content rationality principle, the game link is not blindly introduced, in order to
adapt to the nature of children to change the previous rigid teaching for the purpose.
Moderate participation in games is engaging and enriching. Teachers can also improve
the quality of teaching in a harmonious classroom atmosphere. Secondly, the fun of game
activities,which can effectively stimulate students’ internal learningmotivation, improve
their enthusiasm for learning, and stimulate their inquiry and enthusiasm for knowledge
learning. The third is the principle of implementability. Before designing game activities,
environmental factors should be considered to ensure that the activities can be carried
out smoothly. The selection of games should be close to students’ life, so that they are
easier to understand and willing to participate in, and should be practical and operable to
a certain extent. The difficulty of games should meet students’ acceptance level, and the
rules of games should be easy to understand, so that students of different levels can find
their own appropriate roles in gamified teaching activities. The fourth is the principle of
diversity of evaluation.Teaching evaluation should be considered fromvarious aspects, to
understand students’ knowledge grasp and synthesize their performance. In the teaching
process, students’ classroom performance should be observed and recorded anytime
and anywhere, and teaching objectives should be taken as one of the basis for teaching
evaluation.
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Fig. 3. Gamification instructional design model diagram

4.3 Gamified Instructional Design Model

The gamified instructional design process is divided into three stages: preliminary anal-
ysis, gamified instructional activity design and evaluation stage. Preliminary analysis
mainly analyzes the teaching content and the characteristics of learners. The design of
gamified teaching activities is considered from five aspects, namely, the selection of
game methods, the formulation of game rules, the design of game tasks, the design of
game levels, the design of game feedback and the combined use of gamified teaching
strategies. The teaching evaluation part considers from two perspectives of students
and teachers, and uses classroom observation scale, after-class interview, questionnaire
and other methods to test whether this model can be applied in practice, whether the
teachers’ teaching objectives are achieved and whether the students’ learning tasks are
completed through the implementation of this model. Thus, based on the theory of
embodied cognition and the principles and modes of gamification teaching, an adaptive
learning environment is constructed, and learning modes suitable for different learners
can be designed according to specific requirements. See Fig. 3 for game-based teaching
design mode.

5 Conclusion

As an emerging psychological cognitive approach, embodied cognition has received
more andmore attention and research because of its embodied, generative, and contextual
characteristics, and the application of embodied cognition in gamified teaching provides
a new reference for teachers’ teaching mode. With the development of information tech-
nology, game-based teaching based on artificial intelligence will be more common in the
future, and the importance of embodied cognition will be more prominent. Based on the
theory of embodied cognition, building an adaptive learning environment is conducive
to enhancing students’ learning ability and promoting their overall development.

References

1. Li Zhihe, Li Pengyuan, Zhou Nana, Liu Zhixiu. (2018) The Research of Embodied Cognition
Learning Environment Design: Characteristic, Element, Application and Trend. Journal of
Distance Education, 5:81-90.



980 J. Tu

2. He Canqun, Lv Chenchen.(2020). Embodied Cognition: Cognitive Exploration of Uncon-
scious Behavior. Journal of Nanjing Arts Institute(Fine Arts & Design),03:69–73+210.

3. YE Haosheng, ZENG Hong, YANG Wendeng.(2019). Enactive cognition: Theoretical
rationale and practical approach,11:1270-1280.

4. Ye Haosheng.(2013). The Embodiment of Mind: Evidences from Multiple Disciplines.
Journal of Social Sciences.,05:117-128.

5. Yin Ming, Liu Dianzhi.(2015). Learning with the Integration of Body and Mind:Embodied
Cognition and Its Educational Connotations, 07:57-65.

6. YE Haosheng. (2017) Embodied Cognition: Principles and Applications. The Commercial
Press, BeiJing.

7. Shen Yu.(2017). A review of research on gamification teaching in primary and secondary
schools. Journal of Shanghai Educational Research,06:23-28.

8. Fan Wenxiang, Zhao Ruibin.(2020).Knowledge View, Learning View and Teaching View of
Embodied Cognition,07: 21–27+34.

9. Wang Meiqian, Zheng Xudong.(2016). The Embodied Cognition Based Learning Environ-
ment and Its Evolution:From the Perspective of Dynamical Systems Theory,06: 54-60.

10. Song Yaowu, Cui Jia.(2021). Embodied Cognition and Embodied Learning Design. Research
in Educational Development,24:74-81.

11. Zhong Baichang, Liu Xiaofan.(2022). Embodied Learning Environments: Essence, Compo-
sition,and Interaction. Open Education Research,05:56-67.

12. Fan Chenchen, Tao Jia.(2022). Research on the Construction of Course Learning Environ-
ment based on Embodied Cognition: Take Maker Courses as an Example. Journal of Open
Learning,04:36-45.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	From Embodied Cognition to Playful Interaction: The Construction of an Adaptive Learning Environment
	1 Preface
	2 Problem Formulation and Theoretical Review
	2.1 Shortcomings of the Existing Learning Environment
	2.2 The Theoretical Basis of Embodied Cognition
	2.3 The Basic Idea of Embodied Cognition

	3 Gamification of Teaching
	3.1 Gamified Learning
	3.2 The Fit Between Embodied Cognition Theory and Gamification Teaching

	4 Adaptive Learning Environment
	4.1 Environment Construction
	4.2 Principles of Gamification Instructional Design
	4.3 Gamified Instructional Design Model

	5 Conclusion
	References




