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Abstract  The Paper Using the meta-analysis research method, first through literature retrieval to obtain
23 relevant empirical studies in China, and then using Review Manager for quantitative analysis, it is 
found that VR technology has a positive impact on students' overall learning effect and VR technology
has a significant positive impact on all dimensions of learning effect (theoretical performance, 
operational performance, learning motivation, learning interest, learning attitude). There is no 
significant difference between the dimensions. Significant differences were found for moderating 
variables such as Discipline types, Teaching Length, and Teaching Method. No significant differences
were found for the Academic segments and VR technology types.
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요  약  본 연구는 문헌 검색을 통해 중국의 23편의 관련 실증 연구를 얻은 후 review manager를 이용하여 정량 분석
을 진행한 결과로 VR 기술은 학생들의 전반적인 학습 효과에 긍정적인 영향을 미치고 VR 기술은 학습 효과의 각 차원
(이론 성적, 조작 성적, 학습 동기, 학습 흥미, 학습 태도)에도 유의미한 영향을 미치며 각 차원 간에는 유의한 차이가 
없음을 발견했다. 과목 유형, 교수 시간, 교수 방법 등 조절 변수에는 유의한 차이가 있었고, 학군 및 VR 기술 유형에는
유의한 차이가 없었다.

주제어 : 가상현실 기술, 메타분석, 학습효과

Foreword

Virtual Reality technology is an emerging computer 
technology that combines various electronic 
technologies such as computers, multimedia, network 

technology, graphics processing, and simulated 
images [1]. It can use computer systems to 
generate a simulated environment that the user 
experiences through a sensing device, interacting 
naturally and giving a sense of immersion [2]. 
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The teaching application of VR technology has 
also attracted the attention of many scholars. 
However, the advantages and disadvantages of 
virtual reality technology in teaching are still 
somewhat controversial: does the application of 
VR technology in the field of education promote 
the teaching effect?

1. Literature Review

At this stage, the educational application of 
virtual reality technology is mainly based on a virtual 
reality platform or virtual reality environment to 
help students gain more authentic feelings and 
learn new knowledge. There are two main views 
on the impact of virtual reality technology on the 
learning effect: virtual reality technology has a 
significant role in promoting the learning effect. 
For example, Zhao Jiangwei found that traffic 
safety interventions for intellectually backward 
children based on VR technology not only provide a 
safe and reliable immersive environment for the 
training of special children but also stimulate 
children's interest in learning and improve the 
effectiveness of training [3]. Dai Yiling 
demonstrated the effectiveness of an immersive 
virtual reality-based elementary school science 
curriculum that fosters students' ability to 
multiexperience, multi-perspective observation 
of problems, and proactively identify and ask 
questions [4]. Wan Jing found that the application of 
VR games in teaching English listening in higher 
vocational education has a significant role in 
promoting students' listening learning [5]. The 
other is that virtual reality technology has a 
positive effect on specific aspects of learning. 
For example, Yanqiu Liu found through ANOVA 
that VR teaching situations significantly impacted 
primary school students writing performance but 
not learning motivation [6]. Sun Huawei found 
that taekwondo teaching based on VR technology 
can alleviate problems such as site tension and 

safety hazards in actual teaching and has a significant 
role in promoting the mastery of front-kicking 
techniques and enhancing psychological quality, 
but has less impact on the improvement of 
physical fitness [7]. Despite the many advantages 
of VR technology, virtual experiments only 
partially simulate the mistakes and anomalies 
that may occur in the experimental process, so 
they are not helpful for students' hands-on 
ability [8].

In this paper, a meta-analysis is carried out on 
experimental and quasi-experimental research of 
education and teaching based on VR technology 
in China. The main research questions are: 

（1）Will VR teaching improve students' learning 
effectiveness compared to traditional 
teaching? 

（2）What aspects of VR improve student 
learning?

（3）What is the relationship between the impact 
of VR on learning effectiveness and 
variables such as Academic segments, 
Discipline types, Teaching Length, Teaching 
Method, and VR technology types?

2. Research Design

The core of this study is the impact of the 
teaching application of virtual reality technology 
on the learning effect, and the relevant literature 
is retrieved through China National Knowledge 
Infrastructure(CNKI). The data is extracted for 
comprehensive quantitative analysis to conclude.

2.1 Research Methods
Meta-analysis applies specific design and 

statistical methods to perform a holistic and 
systematic quantitative and qualitative analysis of 
previous research results [9]. This paper adopts 
the meta-analysis method and uses Review 
Manager as the meta-analysis tool. Review 
Manager is a professional meta-analysis software 
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with robust statistical analysis functions, simple 
operations, and intuitive results. It is one of the 
more mature software in the current 
meta-analysis software. In this study, statistics 
such as mean, standard deviation, and sample 
size of selected documents were extracted to 
calculate the effect size. The standardized mean 
difference (SMD) was used as the effect size. It 
expressed the likelihood of a phenomenon 
occurring in a group without considering any 
causality, characterizing the overall impact of VR 
technology on learning outcomes in this study. 
Cohen's criteria for effect sizes were minor 
effects with effect sizes less than 0.2, moderate 
effects with effect sizes between 0.2 and 0.5, 
upper-moderate effects with effect sizes between 
0.5 and 0.8, and significant effects with effect 
sizes greater than 0.8 [10]. This study Combined 
with the Chi-square test statistics Chi2 and P 
values, the influence of VR technology on all 
aspects of the learning effect and the moderating 
effect was characterized. P>0.05 indicates no 
significant difference, and P<0.05 indicates a 
significant difference. The basic formula for the 
chi-square test is:

   (1)

A is the observation, E is the theoretical value, 
K is the number of observations, n is the total 
frequency, p is the theoretical concept, n*p is 
the theoretical frequency, and the last formula is 
the method of specific calculation.

2.2 Research Process
2.2.1 Literature retrieval
The literature analyzed in this inquiry is from 

CNKI, using VR and learning teaching-related 
words as search terms. The search themes of the 
literature are "virtual reality education," "virtual 
reality teaching," "virtual reality learning," "VR 
education," "VR teaching," and "VR learning" a 
total of 5998 Chinese literature were retrieved.

2.2.2 Literature screening
Combined with meta-analysis methods and 

research needs, this study screened the literature 
according to the following criteria: 1) The research 
topic is the impact of virtual reality technology 
on the learning effect; 2) The research method is 
experimental or quasi-experimental research, 
and the experiment should include an 
experimental group for teaching or learn in the 
VR environment, and a corresponding control 
group; 3) The study data and result report are 
complete, must contain data measuring learning 
effect (academic performance, learning interest, 
etc.) and can calculate the effect size, the data 
required to calculate the effect size mainly 
include: the sample size N of the experimental 
group and the control group, the mean Mean, 
the standard deviation SD, etc. Based on the 
above search and screening, 23 good articles and 
43 samples were obtained in this study.

2.2.3 Eigenvalue coding
The content of this study code includes author 

information, publication year, sample size, 
academic segment, discipline types, teaching 
length, teaching method, measure the metrics, 
VR technology types, and research results (see 
Table 1). The coding of the academic segment 
includes primary school (grades 1-6), secondary 
school (grades 7-12, including vocational high 
school), and university (including college and 
undergraduate). According to the national standard 
subject classification, the coding of discipline 
types is Humanities and Social Sciences, 
Engineering and Technical Sciences, Natural 
Sciences, and Medical Sciences. The code for 
teaching length is 0-1 month, 1-3 months, and 
three months or more. According to the teaching 
methods used in the screening literature, it is 
coded into a combination of lectures and 
exercises, gamification pedagogy, collaborative 
learning, experimental teaching, inquiry-based 
teaching, and task-driven teaching. The coding 
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<Table 1> Eigenvalue coding table

<Table 1> Eigenvalue coding table (continued)

of VR technology types is immersive, enhanced, 
and desktop. Finally, according to the learning 
effect measurement parameters involved in the 
screening literature, all aspects of the learning 
effect are coded as operational performance, 
theoretical achievement, learning motivation, 

learning interest, learning attitude, and learning 
satisfaction.

2.2.4 Data Analysis
In this study, the virtual reality technology is 

set as an independent variable, the learning 



Research on the effectiveness of virtual reality technology in China's educational applications Based on 23 experimental and quasi-experimental meta-analyses 5

[Fig. 1] Publication of a bias test funnel chart

<Table 2> Heterogeneity test results of VR technology on student learning effect

effect is set as the dependent variable, and the 
Discipline type, Teaching Length, Teaching 
Method, Academic segments, and VR technology 
types are the adjustment variables. In order to 
explore the effect of VR teaching application in 
depth, the study uses review manager 5.3 as a 
data analysis tool, selects the random effects 
model as the meta-analysis statistical model, uses 
subgroup analysis, combines the results of forest 
graph, funnel plot, effect size and other results to 
characterize the impact of virtual reality 
technology on learning effect.

3. Analysis of results

3.1 Publication bias test
In research, the study's results will always 

deviate more or less from the actual situation. 
When the sample has publication bias, it will 
directly affect the accuracy and reliability of 
meta-analysis results. In order to ensure the 
accuracy and reliability of the analysis results, 
bias testing is required. A funnel chart is one of 
the methods to determine the publication bias of 
meta-analysis. The funnel plot of 43 samples (see 
Figure 1) shows that the study's effect size 
scatters uniformly, distributed in the middle and 

upper parts of the funnel plot. The data on both 
sides are symmetrical and close to the middle, 
indicating that the probability of publication bias 
in the study samples is minimal. The consistency 
and reliability of the meta-analysis conclusions 
are high.

3.2 Heterogeneity tests
Heterogeneity testing is to prevent the presence 

of heterogeneity from pooling effect size. The 
study used the I2 statistical method to determine 
the degree of heterogeneity of the sample. A 
random-effects model is typically used for I2≥
75%, and a fixed-effects model for 0≤I2<75% to 
eliminate heterogeneity to prevent bias in the 
results [11]. A total of 43 samples were obtained 
in 23 studies, and the heterogeneity result was I2 
= 89% (see Table 2), so the random effects model 
was used to eliminate the heterogeneity of the 
samples to ensure the accuracy and scientificity 
of the analysis results.

3.3 The overall impact of VR technology on 
    learning effectiveness 

Forest map of the overall impact of VR 
technology on learning outcomes (see Figure 2). 
In this study, the analysis of 43 samples using a 
random effects model showed that the 95% CI 
confidence interval was 0.80-1.29, and the 
two-tailed test result was Z=8.30 (P<0.00001), 
which reached a significant level. According to 
the Cohen effect size statistical theory, 0.2, 0.5, 
0.8, and 1 indicate the effect's small, moderate, 
upper, and more substantial levels [12]. The 
combined value SMD of the influence of VR 
technology on the learning effect is 1.04>1, 
indicating that the positive influence of VR 
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<Table 3> Differences in the impact of VR technology on learning effect in various dimensions

[Fig. 2] Forest diagram of the effect of VR technology on the learning effect

technology on the learning effect has reached an 
extreme degree.

3.4 The impact of VR technology on various 
    dimensions of learning effect is different

The difference in the impact of VR technology 
on the learning effect is analyzed according to 
the dimensions of the measurement index of the 

learning effect in the selected good literature. 
Theoretical achievements (SMD=0.94) and operational 
performance (SMD=1.15) indicate that VR 
technology significantly impacts students' grades. 
However, the impact on operational skills is 
more significant than the impact of theoretical 
knowledge. It has a significant positive impact 
on students' learning interests, learning attitudes, 
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<Table 4> Regulation affects test results of the Academic segment

<Table 5> Regulatory affect test results for discipline types

<Table 6> Results of the regulation effect of teaching length

and learning satisfaction. Learning motivation 
(SMD=0.3) indicates that VR technology has a 
lower positive effect on learning motivation. The 
statistical results showed (see Table 3) that the 
intergroup effects Chi2=8.93, P=0.11>0.05 showed 
no significant difference in the impact of VR 
technology on different dimensions of learning 
effect.

3.5 A test for the regulatory effects of 
    regulatory variables

This study further analyzes the differences in 
the influence of five regulatory variables, including 
Academic segments, Discipline types, Teaching 
Length, Teaching Method, and VR technology 
types. It explores the key factors affecting the 
learning effect of VR technology.

3.5.1 Regulatory effects of the academic 
      segments
Results of the impact of VR teaching on learning 

outcomes in different academic segments (see 
Table 4). Effect values (SMD) > 0.5 for elementary 
school, secondary school and university levels, 

indicating that VR technology positively impacts 
students' learning in different school sections. 
Among them, the impact on college students is 
the largest, followed by the impact on middle 
school students, and the learning effect on 
primary school students has a moderate degree 
of impact. However, the intergroup effects of 
Chi2=3.01 and P=0.22>0.05 did not reach a 
statistically significant level, indicating that the 
effect of VR technology on the learning effect of 
students in different sections was not significantly 
different. 

3.5.2 Regulatory effects of discipline types
The results of the effect of VR technology on 

the learning effectiveness of different Discipline 
types (see Table 5). The between-group effect 
Chi2=13.32, p=0.004<0.05, indicates that the 
moderating effect of VR technology on the 
learning effectiveness of different Discipline 
types reached a statistically significant level and 
was significantly different. The ranking of the 
effect size was: medical sciences (SMD=2.32) > 
humanities and social sciences (SMD=1.27) > 
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<Table 8> The results of the regulation effect test of VR technology types

<Table 7> Results of the test of the regulatory effect of teaching methods

engineering and technical sciences (SMD=0.68) > 
natural sciences (SMD=0.55), indicating that the 
positive effect of VR technology reached an 
extreme level for the medical sciences and 
humanities and social sciences disciplines, and a 
moderate to high positive impact.

3.5.3 The regulatory effect of teaching Length 
Results of the impact of VR technology on 

learning outcomes in different teaching length 
(see Table 6). The intergroup effect Chi2=8.7 and 
P=0.01<0.05 indicate that the modulating effect 
of VR technology on learning effects during different 
teaching hours has reached a statistically 
significant level and has significant differences. 
Overall, the practical values of each teaching 
length are positive, indicating that VR technology 
has a positive impact on learning effects. The 
order of effect size is 1 -3 months (SMD=1.57) > 
more than 3 months (SMD=0.98) > 0-1 month 
(SMD=0.61), indicating that 1-3 months have the 
most significant impact on learning effectiveness. 
0-1 month had a moderately high positive effect, 
and 1-3 months more than 3 months had a 
significant positive effect.

3.5.4 Regulatory effects of teaching method

VR technology affects the outcome of learning 
using different teaching methods (see Table 7). 
Intergroup effects Chi2=23.77, P=0.0002 < 0.05, 
illustrating differences in the regulatory effect of 
VR technology on learning effects when different 
teaching methods are used. In general, the 
practical values of the combination of lecture 
and practice method, gamification pedagogy 
method, collaborative learning method, experimental 
pedagogy method, inquiry-based pedagogy 
method, and task-driven pedagogy method are 
all positive, indicating that VR technology has a 
positive effect on learning effect when using the 
above teaching methods. The order of effect size 
is Experimental pedagogy method (SMD=1.7) > 
Gamification pedagogy method (SMD=1.34) > The 
combination of lecture and practice method 
(SMD=1.06) > collaborative learning method 
(SMD=0.65) > task-driven pedagogy method 
(SMD=0.64) > inquiry-based pedagogy method 
(SMD=0.21), which shows that experimental 
pedagogy method, gamification pedagogy method, 
and lecture and practice combination method 
have a strong positive impact, collaborative 
learning method and task-driven pedagogy method 
have a medium positive influence. Inquiry-based 
pedagogy method has less influence on the 
learning effect.
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3.5.5 Modulating Effects of VR Technology 
      Types
Different VR technologies affect learning 

outcomes (see Table 8). The intergroup effects of 
Chi2=0.72, P=0.70>0.05 indicate that the effects 
of different VR technologies on learning effects 
are not significantly different. Overall, the practical 
values of immersive, desktop, and augmented 
virtual reality technologies all > 0.5, indicating 
that the above three VR technologies positively 
impact learning effects. The effect sizes were 
sorted as follows: enhanced (SMD=1.12)> desktop 
(SMD=0.86) > immersive (SMD=0.82), indicating 
that augmented virtual reality had the most 
significant impact on learning effect, followed by 
virtual desktop reality and immersive virtual reality.

4. Conclusions and reflections

This study uses the method of meta-analysis to 
explore the impact of domestic virtual reality 
technology on students' learning effects, 
including the impact on various aspects of the 
learning effect and the influence of regulatory 
variables on the learning effect.

4.1 VR teaching has a strong positive impact 
    on learning effect compared with 
    traditional teaching

Meta-analysis results show that the combined 
effect size SMD=1.04, P<0.00001, and VR 
technology has a strong positive effect on the 
learning effect. It is mainly attributed to the fact 
that virtual reality technology provides a more 
vivid and exciting learning environment for 
learners with its unique immersion, imagination, 
and interactivity, helping students to obtain 
multi-dimensional perception, enhancing students' 
subject experience, stimulating students' learning 
motivation and innovation potential, thereby 
helping students to meaningfully construct and 
remember knowledge, thereby improving academic 

performance [13]. However, the literature screened in 
this paper has certain limitations. The 
conclusions obtained by meta-analysis methods 
are inferred rather than factorial results, so it is 
necessary to analyze further the influence of VR 
teaching applications on various aspects of 
learning effects and the corresponding regulatory 
effects [14].

4.2 There are no significant differences in 
    the impact of VR technology on all 
    aspects of learning effectiveness

On the whole, the impact of VR technology on 
different dimensions of learning effect is not 
significantly different. However, VR technology 
has a strong positive impact on operational 
performance, learning interest, attitude, and 
satisfaction. Operational skills are mainly practiced 
and acquired in the course of students' practice, 
and proficiency in the process of continuous 
"doing," the platform and environment provided 
by virtual reality technology can provide learners 
with more opportunities to practice and "do," 
which is also the reason why operational 
performance has been vigorously promoted. In 
addition, from a psychological point of view, any 
individual has a curiosity about new things, 
which is one of the intrinsic motivations for 
individual learning. As an emerging computer 
technology, virtual reality technology can 
mobilize students' curiosity very well, and with 
virtual reality technology as the carrier, students' 
learning interest, learning attitude, and learning 
satisfaction can be promoted.

4.3 The influence of VR technology on 
    learning effect under the action of 
    different factors

From the perspective of academic segments, 
VR technology has a positive impact on the 
learning effect of students in different sections. 
However, the impact on college students learning 
effect is the most significant. This is because 
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college students have independent solid learning 
abilities and can use emerging science and 
technology to help themselves learn, so VR 
technology can play its educational value to a 
greater extent. For example, Yang Bo (2020) 
found that by applying virtual reality technology 
to table tennis teaching in colleges and 
universities, students can enter the role more 
quickly, actively explore while acquiring table 
tennis knowledge and skills, and construct new 
knowledge [15].

From the perspective of discipline types, VR 
technology positively impacts the learning effect 
of various disciplines, with the most significant 
impact on medical science disciplines, followed 
by humanities and social sciences. This is 
because the medical science discipline mainly 
examines the mastery and hands-on ability of 
students' operational skills. VR technology can 
provide learners with a virtual laboratory, which 
can not only enable students to avoid the 
dangers of specific experiments but also save 
experimental equipment, drugs, etc., provide 
learners with unlimited training and practice 
opportunities, and even provide real-time data to 
enable learners to reflect on their problems  [16]. 
For example, the cost of expensive advanced 
instruments and laboratory animals, experimental 
reagents, and equipment has always been high, 
which is a problem that plagues teaching 
medical experiments. Using computer-aided 
teaching virtual software to simulate the 
experimental process, familiarize yourself with 
the practical steps, and then carry out the actual 
experimental operation can avoid mistakes and 
save experimental costs [17].

From the perspective of teaching length, in 
different teaching cycles, the promotion effect of 
VR technology on the learning effect is significantly 
different. The impact of VR technology on the 
learning effect is the most significant in the 
teaching cycle from 1-3 months. The impact on 
learning effect is the smallest in the teaching 

cycle from 0-1 months. At 0-1 months, learners 
still need to adapt to new technologies to assist 
learning. They focus on VR technology rather 
than learning, so they show a medium- to 
lower-middle degree of promotion of learning 
effects. For example, Wang Yulin experimented 
with an experimental cycle of 0-1 months in an 
empirical study of English teaching in junior high 
schools. The students who participated in the 
experiment experienced inattention and mental 
disillusionment in class[18]. When teaching is 
older than 3 months, learners become burned 
out of VR technology and thus have less interest 
in learning. From 1-3 months, learners just 
mastered the use of VR equipment and had a 
high motivation to learn, so the impact on the 
learning effect was the most significant.

From the perspective of teaching methods, 
there are significant differences in the influence 
of VR technology on the learning effect when 
different teaching methods are adopted, and the 
use of gamification pedagogy methods has a 
strong positive impact on learning effects. 
Children are born to love to play, so they are 
"learning by doing, learning by playing," which is 
more in line with their nature and more conducive to 
achieving learning goals and improving learning 
effects. For example, Wang Yulin used VR games 
to teach Junior High School English, improving 
academic performance and stimulating students' 
interest in learning English [19]. He Houju et al. 
found that based on VR education game learning, 
a highly immersive and well-conceived virtual 
learning environment can directly improve 
learners' learning motivation [20].

From the perspective of VR technology types, 
different types of virtual reality technologies 
positively impact the learning effect and 
augmented virtual reality has the most significant 
impact on the learning effect. Augmented virtual 
reality is a technology that integrates virtual 
information and the real world, applies virtual 
information to the real world, "enhances" the real 
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world, and enhances the learner's sense of 
presence, which can obtain a sensory experience 
beyond reality. VR technology has the function 
of animated virtual reality, which can vividly and 
vividly express the abstract concepts, principles, 
and actual situational states in teaching through 
intuitive information transmission in the process 
of teaching content explanation and demonstration, 
which helps students to obtain intuitive and 
concrete demonstrations, to better grasp the 
technical essentials [21]. However, different types 
of VR technology positively impact the learning 
effect, and only by choosing the right VR 
technology to apply to teaching can we optimize 
teaching and improve the learning effect.

4.4 Effects of cognitive load on learning 
    outcomes

In the 1960s, psychologist Miller began to study 
mental and psychological load and concluded 
that working memory capacity was limited [22]. 
In 1988, Australian cognitive psychologist John 
Sweller first proposed the cognitive load Theory 
[23]. Cognitive load theory points out that a 
person's energy is limited in the learning process, and 
the processing ability of knowledge is also 
limited. When the cognitive load is high, the 
learner's mastery of knowledge will decline. 
When VR technology is applied to teaching, the 
first contact with VR technology will consume a 
lot of energy and increase cognitive load. For example, 
Liu Dan, in a VR-based quick-sequencing 
algorithm lesson example, found that students 
have a lower cognitive load using VR teaching 
aids than using traditional teaching methods [24]. 
Li Meng found that students wearing VR devices 
to learn did not generate an additional learning 
burden in a study on the impact of virtual reality 
teaching applications on learning effectiveness 
[25]. Therefore, when constructing the virtual 
reality spatial environment and presenting and 
organizing learning materials, the relevant 
principles of cognitive load theory should be 

referred to reduce the cognitive load of learners 
to enhance their understanding and comprehension of 
knowledge content and promote learning effects 
[26].

5. Revelation

Meta-analysis results show that VR technology 
has a positive impact on students' learning effect 
as a whole, which can improve learning 
performance, enhance learning interest and 
learning motivation, and enhance students' 
learning satisfaction. However, it only applies to 
some disciplines/courses, and VR technology 
should be reasonably used to assist teaching 
according to the characteristics of students and 
the adjustment variables such as school segment, 
subject, teaching length, teaching method, and 
type of VR technology.

5.1 Promote the application of VR technology 
    in teaching practice

With the rapid development of education 
technology, VR technology has a clear understanding 
of the promotion of learning effects. VR 
technology is also the best choice for emerging 
technologies in education and teaching. In order 
to improve the application effect of VR technology in 
teaching practice, the following suggestions are 
proposed based on the meta-analysis results:

The impact of VR technology on the learning 
effect of college students is the most significant. 
The use of VR technology to assist in teaching 
college students can be given priority. College 
students have a solid ability to accept new things 
and independent learning ability, which can 
avoid indulging in technology and quickly learn 
the use of related equipment to learn.

VR technology can be used in more operative 
disciplines such as medicine and sports. On the 
one hand, it can provide more training 
opportunities for learners, enhance the sense of 
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participation of learners, improve the input of 
learners, and thus improve the learning effect. 
On the other hand, it can also help learners to 
avoid certain dangers after becoming familiar 
with basic skills and then devoting themselves to 
practical training, such as professional movements 
in physical education class. In addition, VR 
technology can also alleviate the shortage of 
educational resources, experimental equipment, 
expensive drugs, and other issues.

When using VR technology to assist teaching, 
real-time attention is paid to students' 
acceptance of VR technology. The cycle of VR 
teaching is controlled between 1-3 months so 
that learners can play the most significant role in 
promoting learning after proficiency in using 
appropriate VR equipment.

Combined with the immersive, imaginative, 
and interactive characteristics of virtual reality 
technology, the gamification teaching method is 
adopted, which is entertaining and educational 
so that learners can explore and acquire new 
knowledge independently in the "game," thereby 
improving the intrinsic motivation of learners 
and improving the effectiveness of learning.

5.2 Develop adequate VR teaching resources
Augmented virtual reality technology is technology 

that skillfully combines virtual information with 
the natural environment. The meta-analysis results 
show that this technology can significantly 
improve the learning effect and point out the 
direction for developing practical VR teaching 
resources. Immersive human-computer interaction, 
immersive embodiment design, and natural visual 
scenes are all constituent factors of virtual 
teaching situations, and we should construct real 
and perceptible virtual situations to provide 
students with a more vivid and exciting learning 
experience and realize more possibilities that 
cannot be achieved in traditional teaching [27]. 

In game design, it is necessary to take into 
account the immediacy and immersion of 

learners in the game process but also to emphasize 
the importance of tasks, design learning tasks for 
learners in real-world situations, and enable 
learners to achieve learning goals in individual or 
group form when exploring game tasks [28]. 
According to the age and cognitive 
characteristics of learners, combined with the 
characteristics of knowledge types, the related 
educational resources can be developed to serve 
to teach and optimize the learning process of 
learners.
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