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1. Introduction

Augmented Reality (AR) is an emerging computer technology based on modern
human-computer interaction, intelligent sensing, artificial intelligence, etc. It is a
new technology derived from Virtual Reality (VR) technology, but there are a lot
of differences between them. The concept of AR in the true sense comes from

Boeing’s Tom Caudell, etc. Using this technology, 3D virtual objects generated
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by computer, system prompt information and objective scene information can be
superimposed on people or objects in real scenes, which can increase and enrich
users’ psychological perception of the real world. Nowadays, under the background
of the Internet plus era, the range of AR applications is becoming wider and wider,
from marketing to military, conference and exhibition, etc. This technology is more
and more closely integrated with intelligent technologies such as big data and
mobile learning, and it is also getting closer to education and other fields. In order
to cater to diversified teaching methods, new learning methods combined with
technology and educational philosophy of pursuing innovation, the application of
AR in education has attracted more attention, which is mainly reflected in the as-
pects of teaching psychology such as mental skills, instructional designs and motor
skills, as well as the aspects of learning psychology based on cognitive strategies.

Traditional knowledge learning mainly takes knowledge imparting as the val-
ue orientation and repetitive training as the main teaching method. AR is ap-
plied in the field of education, using context as a bridge to connect the classroom
and reality, to change passive into active and to transform abstract into image.
The gradual application of augmented reality technology (AR) in the field of
education supports students’ autonomous and collaborative situational learning
methods. This “situational turn” has become an important background of learn-
ing science. Situational learning and constructivism theory constitute the sup-
porting theories of learning environment design. According to the perspective of
situational learning theory, context is the foundation of learning. If learning is
separated from the real situation (environment), there is no need to exist. Learn-
ing occurs in activities in the social environment. It puts forward the view that
“learning is a legitimate marginal participation”, which challenges the dominant
position of the view of cognitive information processing, and emphasizes putting
individual cognition and learning “in a larger physical and social context” (Da-
vid, 2002).

2. Overview of Augmented Reality (AR) Learning

The core of situational learning in school context is to promote the connection
between learning and the real world, and restore realistic situations as the core
problem, so that the learning process is related to students themselves and the
social environment (Lee & Butler, 2003). In recent years, in domestic and foreign
research, there are many application cases about AR learning. According to the
data, many of the target populations of AR application experiments are concen-
trated in the compulsory education (primary and junior high school) stage
(31.6%), among which the use of AR in infant stage (7.9%) is restricted by their
own conditions (Yu, Li, & Liu, 2017). However, no matter which stages of edu-
cation are concentrated, AR technology is mainly applied to the two parts of
learning psychology aimed at exploring the rules of learning process and teach-
ing psychology aimed at exploring students’ classroom learning. The teaching
setting of “bubble planet” fully considers the creation of learning environment
and the interesting image of learning content (Chen & Wan, 2017). In cognitive
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processing, attitude and interest affect the attention and coding of information
in information processing system. At the same time, learners interact with the
character through AR in the game to mobilize multiple senses and personally
participate in the task. This retelling strategy can effectively establish informa-
tion in long-term memory. Teaching settings need to fully consider the charac-
teristics of learners’ cognitive development. The adaptive learning content and
the cognitive strategy of active participation, combined with the characteristics
of the visualization and sensory experience of AR technology, improve learners’
participation. A research demonstrated the “traffic safety” situation created by
AR technology, taking the development of students and the interaction between
teachers and students as the main effect, and used the detection materials to test
the cognition, social development and teacher-student interaction of the expe-
rimental group and the control group respectively. The problem education situ-
ation of the combination of virtuality and reality constructed by augmented real-
ity ensures the continuity and dynamics of the acquisition of learning situation
information. The study found that AR learning has a positive effect on the im-
provement of short-term learning interest, effective communication between
teachers and students, or long-term social development. Secondly, the emer-
gence of AR first solves the problem that the teaching environment is too simple
and single. Various experimental space situations can be made into AR content
through computer coding and widely used in classrooms or laboratories. In this
context based learning process, students will have a good interaction between
the knowledge hidden in the behavior mode and the situation. Thirdly, while
breaking the physical limitations, it can also break the space constraints in real
time. Through AR simulation, a learning scene that integrates virtuality and re-
ality can be constructed, allowing students to personally participate in the inte-
raction of some content that cannot be presented in the real environment. Pre-
vious researches take the physics classroom experiments in middle school teach-
ing as examples, such as simple pendulum, Newton’s first and second laws expe-
riments to simulate situations (Cai, Song, & Tang, 2011). Learners can intuitively
feel the various experimental scenes described in classroom teaching through AR
equipment. In the process of the experiment, the virtual three-dimensional in-
formation makes the schema structure which cannot be touched only by abstract
ability become more visualized and understandable. With the help of real-time
feedback of experimental information and good interactive technology, this kind
of research constructs a more effective learning stereotype in students’ minds.
The real-time perception and tracking of the ever-changing learning situation
can provide situational learning resources for learners and enhance students’
sense of control over learning. In this process, the teaching problem is trans-
formed into the student’s experience of space, and at the same time, the logical
problem is described in a virtual way to realize the perceptual goal of spatial
learning. Operational activities are expanded, merged, and finally automated at
the language level, and the entire practice mode is transformed internally, which
is conducive to the flexibility of learning skills.
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AR technology has become a springboard for the rapid development of “rea-
listic” situations. Under the guidance of situational learning theory, learning is
transferred from traditional classroom to specific situation, and supports situa-
tional learning with the characteristics of mobile AR to diversify learning forms.
Learners use smart devices as auxiliary tools to complete knowledge construc-
tion through inspection, verification, collaboration, interaction and other flexi-
ble ways. The combination of mobile devices and AR technology not only makes
learners more interested in learning and more willing to explore actively, but al-
so provides teachers with flexible and diverse teaching methods and teaching

strategies.

3. Educational Psychological Theory Supporting
Background of Augmented Reality (AR) Learning

3.1. Educational Psychological Theories of AR Learning

The Kinect somatosensory interaction technology used in the English class
through the creation of virtual interactive situations and role-playing activities,
not only enhances students’ interest in learning, but also enhances the sense of
immersion in learning (Liao, 2014). Choosing and playing different roles is an
important way for students to recognize and solve problems from different pers-
pectives (situations), and the mixed use of new AR technologies will allow role
players to have a more realistic experience in it. From the researches of AR tech-
nology in the past 20 years, in addition to traditional role theory, constructivism
theory and humanistic theory, AR learning researches at home and abroad are

mainly based on the following educational psychological theories.

3.1.1. Connectivism Learning Theory

Connectivism learning theory has digital characteristics of modern society (dif-
ferent from the early behaviorism and cognitivism education psychology schools),
and knowledge organization and networked learning have become its core con-
cepts. Connectivism holds that the network is a learning platform, and the learn-
ing process promotes a new network. At the same time, the application of AR
technology can effectively combine space, technology, people and knowledge sys-
tems, so that any node can maintain the status of circulation, transformation and

connection at any time. AR technology plays a role of network in teaching.

3.1.2. Situated Cognition Theory

Situated cognition theory holds that knowledge is effective only when it is ac-
quired and used in real life situations. It emphasizes the interaction between
knowledge and situation. Learners can construct and improve their knowledge
system in real learning situations through autonomous or cooperative learning.
All individuals together constitute the situation in which they live, and at the
same time, the situation affects the individual’s actions and thoughts. According
to the theory of situated cognition, learning is not an individual behavior and

isolated individual activity in the mind, but a legitimate marginal participation
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in the community of practice. AR technology superimposes virtual information
into real learning situations, so that learners are immersed in this combination
of virtual and real learning situations and have the authenticity of cognitive ac-
tivities. Learners can intuitively feel the image of learning things and increase the
interaction with the surrounding things. Under this mutual influence, learners
and learning situations are constantly changing, so as to deeply understand and

master the learning content.

3.1.3. Autonomous Learning Theory

This theory emphasizes the importance of students’ independent exploration
and active construction of knowledge. Through the help of feedback informa-
tion, students constantly deepen the understanding of objective things and the
ability to solve problems (exploratory). Combined with AR technology, through
situational awareness, it can enhance the real experience of learning environ-
ment (constructive), and at the same time, learners get a sense of learning plea-

sure and control.

3.2. Research Perspectives of AR Learning Research

3.2.1. Sensory Integration Perspective

Because of the sense of presence they feel, the processing of human’s sense input
of virtual object and real object will improve students’ intuitive cognition of en-
vironment, enhance their real subjective feeling of environment, and cultivate
alternative learning ability, which will further lead to profound changes in memo-

ry, speech, thinking and behavior reaction.

3.2.2. Informed Interaction Perspective

Using AR technology to create a relaxed learning atmosphere for senior high
school students can stimulate their active interest in learning. The real learning
environment affects students’ scientific cognition and changes their learning

styles.

3.2.3. Theory of Mind Perspective

Theory of mind is a series of abilities that an individual can deduce mental state
to other individuals and establish a conscious and goal-oriented framework to
understand the behavior of others. The infiltrating feature of AR makes people
feel immersive and participate in it with real self role. AR can be called “the most

perfect situational learning scaffold”.

3.2.4. Embodied Perspective

Embodied cognition causes people to think about embodied education, and
embodied education environment is the prerequisite of embodied education. Un-
der the guidance of AR technology, the blended learning situation which inte-
grates the physical environment and the network virtual environment just meets
the basic requirements of embodied learning environment. Embodied learning
environment is related to daily life experience, which improves the authenticity

of learners’ participation in the real environment. In this learning situation, learn-
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ers can participate in the interaction of the changing surrounding environment
through body movements to complete the task of learning knowledge and un-
derstanding principles. The design of learning environment under augmented
reality technology is mostly based on the perception of body organs, changes and

movements of limbs to understand the theoretical meanings.

4. The Advantages and Prospects of Augmented Reality (AR)
Learning in the Psychological Applications of Education
and Teaching

AR technology has been widely used both in terms of teaching psychology and
students’ psychology, but there are still many problems: First, many researchers
blindly pursue technical means of AR learning, rarely combine with educational
and teaching concepts, and there is a lack of research on educational and psy-
chological mechanisms. Second, the concept of using AR teaching of front-line
teachers is weak. AR course resources are not easy to obtain, and the utilization
rate is low. At this stage, the individual differences of learners are not fully con-
sidered. At the same time, whether from the perspective of teachers or learners,
AR technology in the teaching design level, such as creating a real situation, has
become an important grasp of the overall advantages of AR learning in teaching.
Although there are many problems, the advantages of AR learning are obvious.

Situated cognition theory holds that knowledge comes from real life situa-
tions. Only when knowledge is acquired and used in real life situations can it be
effective. It emphasizes the interaction between knowledge and situation. Learn-
ers can construct and improve their knowledge system in real learning situations
through autonomous or cooperative learning. All individuals together constitute
the situation in which they live, and at the same time, the situation affects the
individual’s actions and thoughts. Situated cognition theory holds that the fun-
damental feature of learning is situational. Students adapt to the environment by
acting on the environment. The virtual situation and the combination of virtual
situation and actual situation provide good learners with effective learning con-
ditions. In the process of situations interaction, individuals also get the ability of
effective activities, resulting in learning transfer. Augmented reality (in the AR
environment, the positive emotional experience is activated) technology by su-
perimposing virtual information into the real learning situation, immersed in
the learning situation of this combination of virtuality and reality, learners can
intuitively feel the image of learning things and increase the interaction with the
surrounding things. Under this mutual influence, learners and learning situa-
tions are constantly changing, so as to deeply understand and master the learn-
ing content.

Based on NETP 2010, some researchers put forward the “technology-enabled
learning” model for the first time. The “technology-enabled learning” model
emphasizes technical support and learner-centered concepts. The support of AR
technology not only enables students to truly enter realistic situations, play real

roles, carry out related activities, and realize the free conversion of multiple
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learning methods, but also enables teachers to externalize implicit knowledge
and improve teaching effects. It not only empowers students’ situational learn-
ing, but also empowers teachers’ situational teaching (Wang, Cheng, & Gao,
2018). Although AR is a newly emerging technology, the time of being inte-
grated with education and teaching is also very short, but due to its high coinci-
dence with educational psychological theories, such as embodied cognition and
situated cognition, as well as the characteristics of interaction and combination
of virtuality and reality of augmented reality technology, the application of AR
technology has been paid more and more attention in the field of education at
home and abroad. Basically, there are AR technology applications in each educa-

tion stage, but the advantages of AR technology are not limited to these.

4.1. Seamless Integration of Learning Space

AR learning can allow learners to use image-based tracking technology to ubi-
quitously and seamlessly switch between virtual and real environments, gene-
rating a student-centered seamless integrated learning space to promote seam-
less learning. Combined with the application examples of seamless learning
space provided by Xiao Jun and others, future research will help realize the op-
timal integration of learners and AR technology, and promote the transforma-
tion of existing learning paradigms (Siegel, 1981). At the same time, situational
learning theory puts forward a new position of learning situation. It thinks that
in the process of individual learning, not only should they interact with the so-
cial and cultural environment, but also should interact with the physical envi-
ronment in real time. This kind of “realistic situation” can help learners acquire
knowledge and skills more deeply (Wang, 2002).

4.2. Active Construction of Large-Scale Space

The establishment of large-scale space has a good effect on the improvement of
the ecological validity of learning research. Adopting a change in learning me-
thods to promote students” autonomous learning will be of great benefit to the
improvement of students’ academic mood. AR learning is a useful attempt. The
research of augmented reality learning belongs to large-scale space research
(Xiao et al., 2015; Acredolo, 1981; You & Zhao, 2015). AR learning focuses on
learners’ cognition, and constructs cognitive strategies in different learning en-
vironments. This strategy enables information to be effectively accessed, retold,
processed and organized in memory. For example, the bubble planet game de-
sign designed for children is a good representative (Lee & Butler, 2003). In cog-
nitive processing, attitude and interest affect the attention and coding of infor-
mation in information processing system. At the same time, learners interact
with the character through AR in the game to mobilize multiple senses and per-
sonally participate in the task. This retelling strategy can effectively establish in-
formation in long-term memory. The interesting learning content and the cog-
nitive strategies of active participation in augmented reality learning, combined

with the characteristics of the visualization and sensory experience of augmented
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reality technology, have improved learners’ participation. Augmented reality
learning aims to improve students’ sense of control and value evaluation of the
learning process through the learning environment constructed by augmented
reality technology, and use the construction of large-scale space to adjust the

structure of learning objectives.

4.3. Maximizing the Utility of Immersive Learning and Mobile
Learning

In the state of immersion, learners will feel that their behaviors are meaningful,
and can actively control their consciousness to focus their consciousness on a
certain goal. The experiential learning environment based on AR technology
creates a high sense of immersion for students, enriches natural interaction me-
thods, and provides timely feedback and targeted guidance to stimulate their in-
ternal motivation for learning. Experiential learning uses situational display as
the main information presentation method, which has the authenticity of cogni-
tive activities. This learning situation will help the construction of knowledge. At
the same time, the combination of AR and mobile devices makes the research
small and mobile, so that users can get rid of the limitations of the environment
on the equipment, increase innovation opportunities, promote the improvement
of students’ creativity, and also provide teachers with flexible and diverse teach-

ing strategies.

4.4. Multi Ability Participation of Thinking, Emotion and Behavior
Supported by Digital Classroom

AR learning provides a digital classroom learning atmosphere, and is conducive
to multiple participation of thinking, emotion and behavior. AR teaching helps
to optimize learning situation, develop situational curriculum and implement
situational teaching. This mode can effectively stimulate students’ thinking flex-
ibility and increase the interaction between teachers and students. Students can
participate in learning from the aspects of thinking, behavior and emotion. AR
learning is an important new force to overcome the shortcomings of traditional
online learning. With the increasing demand for online learning, AR learning is

bound to become an important way of learning in modern society.
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