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Abstract. Against the backdrop of rapid development in educational technolo-
gy, blended teaching, as an emerging educational model, is attracting increasing
academic attention. This article aims to explore the current research status of
blended teaching and exploratory community of inquiry theory. The analysis
results show that technology, evaluation, and design have become the focus
topics of blended teaching, and keyword co-occurrence clustering analysis has
discovered the research hot-spots of Community of Inquiry(COI) theory. The
study further proposes a COI-based blended teaching framework, which inte-
grate the teaching, social, and cognitive presence into the pre-class, in-class,
and after-class teaching process. Finally, this study summarizes the issues worth
further research in the future.
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1 Introduction

Educational technology innovation has become a key force in promoting the trans-
formation of teaching modes. Blended teaching, as a new teaching model that com-
bines traditional teaching with online teaching, has received widespread attention
from academia and educational practitioners. This article is aiming to explore the
theory and practice of blended teaching, determine current research trends, challeng-
es, and future development directions. Then, by reviewing a large number of domestic
and foreign literature, a comprehensive analysis was conducted on the application of
community of inquiry model in blended teaching research. The roles and impacts of
core elements such as instructional design, teacher roles, learner interaction, and eval-
uation mechanisms in the implementation process were pointed out, providing con-
structive suggestions for the future research direction and practice of blended teach-
ing. Through these comprehensive analyses and research discussions, this article not
only provides practical guidance for educators, but also provides theoretical refer-
ences for educational researchers, and provides useful insights for the development
and optimization of blended teaching based on the community of inquiry model.
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2 Research hot-spots and trends in blended teaching

2.1  Current research of blended teaching

Using "blended teaching" as the keyword, a total of 518 research articles were found
in the Web of Science search over the past 5 years, as shown in Fig. 1. It can be seen
that since 2021, the number of research literature on blended teaching has suddenly
increased significantly, which may be due to the impact of the COVID-19. The num-
ber of online teachings has increased, and research on blended teaching has become
popular in recent years.
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Fig. 1. Number of literature on Blended Teaching research in Web of Science

At present, research on blended learning at home and abroad has covered various
aspects such as theory, application, problems, effects, evaluation, influencing factors,
etc., and the research results are relatively rich.

2.2 Exploring hot topics in blended teaching

On the basis of in-depth analysis of the aforementioned research literature, this article
explores the hot issues of blended learning. Research hot-spots refer to topics that are
widely studied and frequently discussed in the academic community within a certain
period of time, and can reflect the forefront and focus of research in this field. This
study conducted frequency statistics and analysis on frequently appearing keywords
in the literature, as shown in Fig. 2. It was found that "technology", evaluation", and
"design" were the most frequently appearing keywords in the field of blended teach-
ing.

The application of technology has become a hot topic that cannot be ignored in the
research of blended teaching. With the popularization of the Internet and mobile de-
vices, the continuous innovation of educational technology has provided more possi-
bilities for blended teaching. The integration of artificial intelligence, big data analy-
sis, and learning analysis technologies is driving the development of blended teaching
towards greater intelligence and personalization. The application of these technolo-
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gies not only optimizes the teaching process, but also provides educators with real-
time feedback on student learning behavior and effectiveness, greatly improving
classroom attractiveness, teaching efficiency and quality,which is one of the hot re-
search directions in blended teaching practice[1]. The evaluation methods and stand-
ards are also the focus of current research on blended teaching. In the blended teach-
ing mode, how to accurately evaluate students' learning outcomes has become a con-
cern for educators and researchers[2].Course design is another key topic in blended
teaching research. High quality curriculum design is the prerequisite and foundation
for implementing blended teaching. Researchers have explored how to effectively
combine online and face-to-face teaching, as well as how to use technological means
to optimize course content and teaching activities. Teaching design should not only
consider the efficiency of knowledge transmission, but also focus on cultivating stu-
dents' abilities and promote deep learning for students[3]. In addition, personalized
course design tailored to the characteristics of different disciplines and student needs
has become a trend in blended teaching practice.
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Fig. 2. Hot keywords in research literature on blended teaching

approaches

3 Exploring the framework and research status of COI

3.1 Community of inquiry framework

In 2000, based on Dewey's concept of "Community and Exploration", three scholars
from the University of Asabasca in Canada, Randy Garrison, Terry Anderson, and
Walter Archer established a theoretical framework applied in the field of higher edu-
cation, Community of Inquiry Framework(Col)[4].The COI theory suggests that in-
quiry based communities are communities that support students' self-directed learning
under the guidance of teachers. In this community, the acquisition of learning experi-
ence and satisfaction among students depend on mutual exploration and collaborative
listening, gradually deepening their understanding of knowledge and promoting the
mastery of skills. Therefore, the main purpose of this theoretical model is to support
students' cognitive development in community interaction, with the ultimate goal of
enhancing their learning experience and achieving effective learning. This framework
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includes three elements called presences: cognitive presence (CP), social presence
(SP), and teaching presence (TP). According to Garrison's hypothesis, meaningful
education is the result of the interaction of these three elements, shown in Fig.3.This
theoretical framework is also considered one of the most successful and influential in
the field of online learning in recent years[6]. Meanwhile, Garrison et al. also devel-
oped a practical indicators that matches the categories of COI model, as shown in
Table 1[5].
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Fig. 3. Community of Inquiry Framework

Table 1. Col categories and indicators

Categories Indicators
Triggering events
. Exploration
Cognitive Presence (CP) L B
Integration
Resolution

Affective expression
Social Presence (SP) Open communication
Group cohesion

Design and organization

Teaching Presence (TP) Direct instruction

Facilitating discourse

3.2 Current research of COI

To explore the current research status of COI theory, this article uses keyword co-
occurrence analysis to discover relevant research topics in this field. Keyword co-
occurrence analysis involves counting the number of times a group of keywords ap-
pear together in the same literature, and conducting cluster analysis on these key-
words to reflect their interrelationships[7].This article mainly selects keywords with a
frequency greater than or equal to 5, and uses VOSviewer to visually analyze the co-
occurrence relationship of keywords in COI related literature from 2019 to 2023. The
resulting co-occurrence network of keywords is shown in the Fig4.Each circle in the
figure represents a keyword node. The larger the node area, the more times the key-
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word appears. The connecting line between the two nodes indicates a co-occurrence
relationship, and the thicker the connecting line, the closer the relationship between
the two. Nodes with the same color indicate that these keywords have extremely simi-
lar attributes and can be grouped together into a cluster.As shown in Fig.4, these key-
words mainly form 4 clusters, namely: community, cognitive presence(CP), social
presence(SP), and teaching presence (TP).
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Fig. 4. Keyword Co-occurrence Analysis for Community of Inquiry Framework

The community is a specific learning community that serves as a carrier for ex-
ploratory learning. Compared to traditional classrooms, online learning communities
promote learners to share and build knowledge, and enhance critical thinking, which
are effective ways to cultivate active learning and positive learning attitudes. Cogni-
tive presence(CP) describes the extent to which students are able to construct
knowledge based on communication and collaboration, which is the core of COI
framework. This category also include critical thinking and learning outcomes, etc.
CP is considered the core of exploring the community theory framework and is close-
ly related to critical thinking. Many researchers use the strength of CP to measure
critical thinking ability[8].This is probably because all of these topics involve high-
level learning such as analyzing the problem, constructing knowledge, and confirming
meaning, which are the key elements of CP[9]. Existing research on blended teaching
has shown that cognitive presence can affect students' academic perfor-
mance[10].Social presence (SP) mainly refers to the ability of learners in the commu-
nity to interaction and express their emotions with other participants[11].The main
keywords in this category also include interaction and emotional presence. Research-
ers have found that as long as promoting active dialogue among learners in the COI,
triggering emotional and interactive responses, learners can feel a sense of belonging
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and engage in meaningful deep learning[12]. Teaching presence(TP) refers to the
process in which teachers guide learners in an exploratory learning community, pro-
mote their interactive behavior, thereby enhancing their level of interaction and cogni-
tion, helping learners achieve learning goals, and enhancing learning effective-
ness[13]. This category also include course design, environment and satisfaction, etc.
Teachers play an important role in TP, creating a learning environment, designing
teaching methods, presenting teaching content and arrangements, providing direct
guidance to students, and promoting active learning.

4 COl-based blended teaching mode

In the past few years, blended teaching has become a hot topic of educational innova-
tion. COI theory as an effective learning framework that promotes interaction and
depth of learning is considered an important element in the construction of blended
teaching environments. Exploring the three core elements of COI theory- CP, SP, and
TP, which provides strong theoretical support for blended teaching. Based on this
theory, the design of blended learning needs to consider how to promote student cog-
nitive development, social interaction, and teacher teaching strategies through tech-
nology and methods. The teaching goal of the COI-based blended teaching is to create
a blended teaching and learning environment with social, teaching, and cognitive
presence, so that learners can improve their levels of social, teaching, and cognitive
presence, thus achieve high learning satisfaction, and a comfortable and meaningful
learning experience. The research objective of this article is to integrate COI and
blended teaching into higher education, ultimately forming an effective teaching
model. The COI-based blended teaching framework proposed in this article is as
Fig.5.

e Teaching process: A blended teaching model based on the exploratory community
theory model was designed in three stages: pre-class, in-class, and after-class. So-
cial, teaching, and cognitive presence were integrated into the teaching process.

¢ Role Transformation: In the entire blended teaching process, students are the main
learners, independent learners, explorers, and collaborators, while teachers are the
assistants, organizers, guides, and facilitators of students' learning.
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Fig. 5. COI-based Blended Teaching Framework

5 Conclusion

In the research field of blended teaching, COI theory provides us with a strong theo-
retical support. However, in future research, we should further explore and improve
this theoretical model, and continuously innovate its application in teaching practice.
Here are some suggestions for future research:

e Development of multi-dimensional effectiveness evaluation model: Currently, the
evaluation of blended learning effectiveness mainly focuses on student academic
performance and satisfaction. Future research can consider integrating more di-
mensional evaluation indicators, such as students' self-learning ability, critical
thinking, innovation ability, etc., to construct a more comprehensive evaluation
model.

e The application of learning analytical technology: using learning analytical tech-
nology to collect and analyze student learning data, such as learning paths, learning
time allocation, and interactive modes, and adjusting teaching strategies and learn-
ing resource allocation to achieve more personalized and accurate teaching sup-
port.

¢ Innovation in technical support platforms: Currently, blended learning still requires
strong technical support. Future research can focus on exploring how to construct
and optimize a learning management system that supports the exploration of COI
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theory, in order to promote online communication, collaboration, and in-depth
learning among students.
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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.
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