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Abstract

As the landscape of education is undergoing a transformative shift with the rapid advancement of online learning
platforms and technologies. This conference explores the emerging trends and innovative practices that are
shaping the future of online education, with a specific focus on the role of Massive Open Online Courses
(MOOCs). The Thailand Cyber University project, positions itself as the spearhead in enhancing the country’s
competitiveness with the missions to promote life-long learning, accelerate academic and research and support

innovation production.

With these missions, it is essential to keep pace with the global dynamism and try to stay ahead of the game.
Innovation and technology are utilized, including outcome-based education, higher education sandbox and
digital technology. In collaboration with the private sector and higher education institution, the 14th
International E-Learning Conference 2023 (IEC2023) will be held in conjunction with the 7th International
Conference on Smart Learning Environments 2023 (ICSLE2023) The objective of this conference is to gather
faculty members, researcher, MOOC providers, and policy makers to help share and redefining the way

knowledge is delivered and acquired in virtual classrooms.

As the traditional boundaries of education continue to blur, the role of MOOCs becomes increasingly significant
in shaping the future of online learning. This conference underscores the importance of adaptability, inclusivity,
and learner-centered approaches, especially in the context of MOOCs. By harnessing the advantages of MOOCs
and leveraging their potential for educators, institutions, and policymakers can navigate the evolving landscape

to ensure accessible and high-quality education for diverse learners worldwide.
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Opening Speech

By Associate Professor Thapanee Thammetar, Ph.D.
Director, Thailand Cyber University Project
Ministry of Higher Education, Science, Research and Innovation, Thailand
at the Opening Ceremony of
the 14th International E-Learning Conference 2023 and
the 7th International Conference on Smart Learning Environments 2023

On Thursday 31st August 2023

Distinguished speakers and guests,

Ladies and gentlemen

First of all, on behalf of the Ministry of Higher Education, Science, Research and Innovation, Thailand or MHESI
And Thailand Cyber University project, | would like to express a cordial welcome to each and every
participant to the Fifteenth International E-Learning Conference 2023 and The Seventh International
Conference on Smart Learning Environments 2023. | appreciate an opportunity to preside physically at the

meeting venue and virtually on Metaverse.

Before we commence the meeting, | would like to reiterate that MHESI and The Thailand Cyber University
project, positions itself as the spearhead in enhancing the country’s competitiveness. The main missions are

to promote life-long learning, accelerate academic and research and support innovation production.



With these missions, we have no choice but to be proactive, keep pace with the global dynamism and try to
stay ahead of the game. Innovation and technology are utilized, including outcome-based education, higher

education sandbox and digital technology.

In collaboration with the private sector and higher education institution, invests heavily in MOOC
development. The learning management system (LMS) and courses are developed and delivered through the
Thailand Cyber University. It is to ensure accessibility to education for learners, regardless of their age,
location and interests. At present, Thai MOOC platform offers over 600 courses, with more than 1,720,000
users. It has awarded certificate to 1,760,000 learners. The number is impressive. However, the recent global
dynamism does allow us to enjoy the past and present success. The COVID-19, changing labor market needs
and learner’s habit force us to continuously develop and tailor our effort in online education and training

provision.

Today we will have a chance to share current knowledge and practices on MOOCs spheres, discuss the future
trends of MOOCs and come up with recommendations on the direction of online education. Hence, | would

like to encourage every participant to seize this opportunity and move forward together.

I would like to conclude my remarks by express my sincere gratitude to the keynote speakers and invited
speakers from all over the world. My appreciation also goes to International Association of Smart Learning
Environments, Thai MOOC, TCU, paper reviewers and organizing committee for their effort in making the 14th
IEC2023 and ICSLE 2023 possible. At this time, | would like to declare the Fifteenth International E-Learning
Conference 2023 and The Seventh International Conference on Smart Learning Environments 2023 open. |

wish the meeting a great success and look forward to productive outcomes.

Thank you. 8URAY



Keynote speaker 1

Mr. Dhawal Shah

Founder and CEO, Class Central, USA

Title: Decoding the Business of Online Education

“Decoding the Business of Online Education”

"Decoding the Business of Online Education" is an in-depth exploration into the financial machinations of online
education giants. It dissects and evaluates the revenue models, profit margins, and financial trends of industry
leaders like Coursera, Udemy, Khan Academy, and Thinkific. Over the past decade, online education has
witnessed exponential growth. This presentation offers a deep dive into the business strategies driving the
platforms that educate millions across the globe.

In this session, we'll dissect the financials and operational blueprints of leading online education giants:
Coursera, Udemy, Thinkific, and Khan Academy. We'll delve into Coursera's transformation from offering free
courses to becoming a half-billion-dollar powerhouse, leveraging certificates, degrees, and strategic partnerships.
We'll navigate Udemy's unique marketplace approach, which empowers anyone to craft and market courses,
garnering the attention of countless learners worldwide. Additionally, we'll trace Thinkific's trajectory, from its
triumphant IPO to its efforts in sustaining growth and ensuring profitability. Concluding, our focus will shift to
Khan Academy's philanthropic model, sustained by generous donations, and its remarkable surge during the
pandemic era. By unpacking the revenue channels, market segments, profit margins, and fiscal disclosures of
these platforms, we aim to demystify the ascent of online education as both a transformative and profitable
domain.



Keynote speaker 2

e LB

4ron KOOC3H

Masahiro Inoue, PhD, PMP, PEJp

Specially Appointed Professor,
Graduate School of System Design and Management

Keio University, Professor Emeritus, Shibaura Institute of Technology, Japan.

“Micro-credential, Innovative Framework for Higher and Lifelong Education”

The rapid development of industrial structure and technology have attracted attention and efforts for micro-
credentials, which allow leamers to study a specific field and certify their academic achievements. The
transformation of higher education will change the learning process and qualifications. It will also increase
student mobility among universities. Each university will offer distinctive educational programs and issue micro-

credentials. Stacking These micro-credentials can lead to master’s and bachelor’s degrees. Learners can earn

Micro-credentials as proof of their learning in line with their career goals. Micro-credentials are expected to
involve not only higher education institutions, but also private training institutions, associations, and enterprises
for reskilling and upskilling. A common framework for micro-credential is required for educational institutions
to offer high-quality micro-credentials, for learners to choose micro-credentials, and for employers to evaluate
micro-credentials. International cooperation on micro-credential frameworks is important to promote the use

of human resources in the Asia-Pacific region.



Keynote speaker 3

Carlos Delgado Kloos, Ph.D.

VP for Strategy and digital Education,
Universidad Carlos Ill de Madrid, Spain.

“MOOC in the Al Era”

Cloud-based technologies like video platforms, interactive quizzes and online forums powered the rise of MOOC
platforms more than a decade ago. Now, the surge in Generative Al heralds a new era. The future of MOOC
production and deployment in This Al realm is intriguing. Al will deeply reshape video creation, interactive
quizzes, and online forums, boosting efficiency and ushering innovations beyond imagination. Think
personalized videos addressing learners by name, and Socratic Al-backed tutors catering to individual needs.
Existing MOOC platforms are already incorporating some of these Al advancements, while new initiatives are
popping up laying the groundwork for a MOOC renaissance. This shift extends beyond efficiency—it promises
immersive, personalized learning. As we stand on this precipice, let’s anticipate a transformative journey into

the next chapter of education.



Keynote speaker 4

Wang Xiaoxiao, Ph.D.

Director of Online Education Center at Tsinghua University,
Secretary General of MOE’s Research Center for Online Japan

Education, PRC, and Secretary General of Global MOOC and Online Education Alliance.

“The Digital Transformation of Higher Education in China in the past 10 years”

In 2013, prestigious Chinese universities such as Tsinghua University, Peking University, and Shanghai Jiaotong
University began promoting MOOCs. The goal was to enhance educational equity throughout the country and
implement blended learning based on MOOCs in residential education. This was aimed at fostering more active
learning and improving education quality. In 2015, the Ministry of Education introduced a national policy to
stimulate a country-wide MOOC and blended learning initiative, encouraging all Higher Education Institutions
(HEls) to participate. Following the outbreak of COVID-19, the entire higher education system swiftly transitioned
online to address the disruptions faced by HEls. Over the years, everyone from faculty to policymakers came
to understand that online education is not just beneficial but essential. Both HEls and the government have
supported domestic actions at the national level and global partnerships in this field. In 2022, the National
Digital Strategic Action for the Digitalization of Education was initiated, emphasizing the importance of applying
technology in education. On one hand, the younger generations are digital natives. On the other, the evolving
technologies have significantly enhanced the efficiency and effectiveness of faculty, particularly evident during
the COVID-19 period.

In early 2023, Generative Al was introduced to education, garnering considerable attention from experts,
practitioners, and policymakers alike. This has highlighted the immense potential of Generative Al in online and
adaptive learning, which will undoubtedly influence traditional face-to-face pedagogical methods. Recognizing
these impacts, top Chinese HEIs and the government are preparing for imminent changes and are looking
forward to collaborating with the global community in the near future.



Keynote speaker 5

Professor Hiroaki Ogata
Academic Center for Computing and Media Studies, Kyoto University, Japan.
“Al and Learning Analytics for Smart Learning Environments in Japan”

The LEAF system is a Learning and Evidence Analytics infrastructure that supports the collection, analysis, and
utilization of learning logs (educational data). LEAF system consists of a Learning Management System (LMS),
an eBook reader (BookRoll), Learning Record Store (LRS), and a Learning Analytics tool (Log Palette). BookRoll
works as an ebook behavior sensor and records student log data. Log Palette analyzes and visualizes the log
data obtained from BookRoll and LMS. The log data can be further used for interactive lectures, reflection,
recommendations, and class improvement. LEAF system has been used in over 120 educational institutions,
from elementary to higher education, within eight countries and regions. Our goal is to scientifically analyze
those data, provide smart learning environments for teachers and students, and transform from “education and
learning based on their experiences” into “education based on data and evidence.” This talk will introduce: (1)
research for supporting data-and-evidence informed education, (2) practices of data-informed education with

LEAF in K12 schools and universities, and (3) policies for educational data utilization in Japan.



Keynote speaker 6

Christian M. Stracke, Ph.D.

Coordinator Virtual Collaboration & Cloud Strategy,

Rheinische Friedrich-Wilhelms-Universitat Bonn, Germany.

“Social changes for and through e-Learning and Al”

Digitalisation is a strong (if not the strongest) driver for social changes, not only in education. e-Learning and
artificial intelligence (Al) are challenging and changing our societies. During the COVID-19 pandemic and
lockdowns, e-Learning was often immediately and broadly introduced without any support and stable
infrastructure leading to many problems and inequities. Afterwards and in particular through the published
ChatGPT and its global promotion, Al became popular and now impacts educational settings and systems by
offering new opportunities to create media, analyses and decisions. However, the Al services, their black boxes,
hallucinations, lacking responsibilities and ongoing integrations into other systems are mostly unclear and non-

transparent.

As a consequence, we need to reflect and adapt our current teaching and learning opportunities, especially
the grading and assessments with main focus on written examinations and theses. And we should start the
global discussion on how e-Learning and Al can be used to strengthen human rights, democracy and rules of

law instead of supporting biases, fake news and inequity.



Invited speaker 1

Ms. Sooji Lee
Researcher, Higher Education and Academic Division, KERIS.

“Breaking Barriers: for More Dynamic and Flexible Higher Education Landscape”

The presentation will focus on the innovation and flexibility of educational technology, social trends, and
challenges in Higher Education. With the increasing cost of education and student loan debt, many students
are seeking alternative paths, i.e., blended, hybrid, etc., to education. Ensuring accessibility and equity for all
students remains a challenge. Students face difficulties in staying enrolled and completing their degrees due
to various reasons. In response to the competitive job market, students need to be equipped with skills that
make them employable upon graduation. There is also a growing demand for flexible and convenient learning
modalities that cater to students’ diverse needs. Online and blended learning, personalized learning,
collaborative learning, and lifelong Learning are highlighted as important factors. Additionally, digital innovation,
collaboration, online degrees, and vocational skills programs are discussed as important aspects of education

with practical cases in Korea.
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Invited speaker 2
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Professor Qiu Hangiu

Dean of International School of Cultural Tourism, Hangzhou City University, China.

“The Future of Online Education: A Chinese Perspective"

Professor Qiu Hangjin will review developments in global online learning, its advantages and disadvantages, and
comment on how the covid pandemic has moved it from a peripheral to a primary form of teaching and
distribution of knowledge. She also offers a focus on the Chinese experience, which due to its geographical size
and population is a country where online teaching facilitates the support for education when face-face teaching
was not possible. Although online teaching will not necessarily dominate traditional and campus-based

teaching, depending on circumstances, a blended or balanced approach would be more appropriate.

Afterwards, she will present the ongoing practice being done by the International School of Cultural Tourism at
Hangzhou City University to transform digital education, including version 1.0 online MOOC making to version

2.0 digital human technology and finally to version 3.0 live-streaming marketing.
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Invited speaker 3

Professor Han Zhenhua

Associate dean, Hangzhou City University, China.

“Teaching reform and practice path in digital age”

Digitalization urges schools and educational institutions to change their educational modes and reconstruct
their teaching contents. Schools can realize remote teaching and online learning by building virtual learning
environments and relying on the Internet. This model not only provides more learning opportunities and
resources for students, but also enables education to transcend geographical constraints and then achieve
global teaching and cooperation. Digital technology and innovative thinking are utilized to reconstruct the
teaching content to meet the criteria of the new Era. In order to achieve two-way internationalization, the
International School of Cultural Tourism at Hangzhou City University has set up micro credentials as Digital
Operation of International Hotels. Through mutual recognition of credits and credit transfer, Hangzhou City
University has committed itself to strengthen multilateral educational cooperation among those countries along

the Belt and Road, and realize the sharing and equity of premium educational resources.
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Invited Speaker 3

Dr. Melinda Dela Pena Bandalaria

Chancellor and Professor,

University of the Philippines Open University (UPOU), Philippines.

“Sustainable Lifelong Learning with MOOCs and Online Education: Insights from the Philippine

Experience”

Sustainability has assumed another meaning when used in the context of education but the common bottom
line remains: continuity and being able to withstand the challenges of disruptions. The Triple Bottom Line that
represents the People, Environment, and (social profit) can also be articulated in an education ecosystem. The
concept and concretization of sustainability in education came to the fore as an aftermath of the COVID-19
both from the perspective of the learners and the academic institutions. This presentation aims to share the
insights drawn by the University of the Philippines Open University (UPOU) from its more than 20 years of
implementing online education and 10 years of offering MOOCs to codify the different pillars that would define
sustainable lifelong learning with MOOCs and online education. Further, the current undertakings for MOOCs
that will shape its direction for the next seven years will also be shared with the objective of further contributing

to the development of a framework for sustainable lifelong learning.
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Invited speaker 4

Dr. Nurbiha A Shukor

Deputy Director, Center of Advancement in Digital and Flexible Learning UTM CDex, Chair, Malaysian e-

Learning Council for Public Universities (MEIPTA), Malaysia.

“Sustainable Lifelong Learning with MOOCs and Online Education in Malaysia.”

MOOCs kick-started in Malaysia in 2014 with four pilot courses. The launching of Malaysia Education
Development Plan (Higher Education) 2015-2025 further accelerated the development of MOOCs and online
education through Shift #9 Globalized Online Learning. MOOCs development in Malaysia results from the
selection of quality open courseware (OCW) that has the potential to be expanded to form an open online
course. Documents such as Quality Practices in Malaysia MOOC was used to ensure quality MOOCs are

developed in Malaysia.

The mechanisms for MOOC credit transfer, online learning recognition, and micro credential modules, have
shaped the online education ecosystem. In fact, the recent introduction of blended learning, hybrid learning
and flexible academic programs among higher education institutions helps to further promote lifelong learning

sustainability with MOOCs and online education in Malaysia.
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Invited speaker 5
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Dr. Libing Wang

Chief, Section for Educational Innovation and Skills Development,

UNESCO Bangkok Office Asia and Pacific Regional Bureau for Education, Bangkok, Thailand.

“Nurturing Conducive Ecosystems for MOQOCs in Higher Education”

This article explores the evolution of Massive Open Online Courses (MOOCs) and their transformative impact
on higher education, with a focus on the Asia-Pacific region. Beginning with the inception of MOOCs in 2012 and
their rapid global expansion, the article highlights how MOOCs have democratized access to quality education
by seamlessly integrating content, pedagogy, quality assurance, and technology. It delves into the collaborative
efforts among countries and institutions in the Asia-Pacific region to advance MOOCs, emphasizing the
multifaceted benefits of these courses, such as their massive reach, openness, and alignment with micro-
credential programmes. The article also discusses the vital role of infrastructure investment, incentivizing faculty
members, and linking MOOCs with open educational resources (OERs) in fostering MOOC ecosystems. It
concludes by underscoring the growing recognition of MOOCs' significance in higher education and calls for

continued support and collaboration to strengthen MOOC frameworks in the Asia-Pacific region.



15

Workshop host 1

Prof. Dr. Daniel Burgos

Professor, International University of La Rioja Logrofio, Spain

“How to write an Open Education & Open Science Policy for Higher Education”

Transversal, integrated Open Education and Open Science (QE & OS) is the key for success in Higher Education.
Lonely efforts to create and use OE & OS are welcome. However, to secure sustainability and scalability, those
efforts must be integrated in a backbone policy in every university. Only through an Open Education Policy,
thoroughly described, and structured in a sensible way, OE & OS are likely to prevail and succeed. Every single
department, faculty, lab, or any other production or service unit, must take part in the design, writing,
implementation, and assessment of such policy, so that everyone is responsible, a key character, and
accountable.

This workshop will guide the participants, in a hands-on session, to design, structure, and write the fundamentals
of an Open Policy for their Higher Education Institutions. We will analyze the sections, the stakeholders, the
target audience, the resources, the detailed planning, the dissemination actions, the risk assessment, and the
KPLs. We will also present a number of examples already implemented. And, finally, specifics about hot topics,
such as licensing, alternative credentials, competence frameworks adapted to OE & OS, Artificial Intelligence,
ethics, plagiarism, and others. Altogether to ensure a productive, practical session
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Workshop host 2

Ms. Hyojae Choi

Senior researcher, Lifelong and Higher Education Section, Higher Education and Academic Division, KERIS.

“Online Education in ASEAN, based on ACU Project and ACU-OER”

This presentation contains an introduction to the ASEAN Cyber University project, which has been promoted
over the past decade, as well as ACU-OER and LMS, which provide online content for higher education in Korea
and ASEAN. Furthermore, it proposes to share and distribute educational content of Korea and 10 ASEAN
countries based on the platform to provide high-quality higher education content and to strengthen

cooperation in higher education between Korea and ASEAN.
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UNANED

Development of introduction of drug information online courseware were performed through a Massive
Open Online Courses teaching management system (Thai MOOC), the objectives were to 1) develop an online
lesson on basic drug knowledge, 2) compare leamers' knowledge and understanding before and after learning
through online lessons, 3) study satisfaction of learners via Thai MOOC in regards to drug use, pharmacokinetics
pharmacodynamics, drug interactions, adverse reactions from drug use, dosage, weighing, measuring, using the
drug correctly medicine storage and the use of drugs in various common symptoms were developed according
to the EDDIE Model (analysis, design, development, implementation and evaluation. After the production of
the lessons were completed, an experiment was conducted with the participants in this course. Through the
open online Thai MOOC system, there were 972 students who successfully passed the course in 2020. The
experimental results showed that the post-test score was significantly higher than the pre-test score (t=-25.12,
P<0.01) by the dependent t-test hypothesis testing. The mean score of pre-test was 28.20 (S.D.=13.48) and
the mean score of the post-test had a score of 38.74 (S.D.=2.99) and the satisfaction assessment results for
online lessons. It was found that the learners had overall satisfaction equal to 4.20 (S.D.=0.79), which was at a

high level.
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ABSTRACT

The purposes of this study were 1) To study teachers’ opinions toward online teaching in mathematics at
senior high schools. 2) To compare teachers' opinions according to teachers’ experience with online teaching in
mathematics at senior high school. 3) To compare demographics by teacher’s gender and teaching experience in the
schools and education system (Public and Private schools). The sample subjects were 400 high school mathematics
teachers in Zhejiang Province. Research tools include online teaching activities and questionnaires to measure
teachers' Satisfaction with online teaching activities. Statistics for data analysis are percentage, arithmetic mean,
standard deviation, t-test dependent, and ANOVA. The findings indicated: 1) Most teachers feel that online courses
require more teacher-student interaction and that it is a challenge to keep all students excited to learn. So far, it is
difficult for network teaching to completely replace traditional teaching. 2) There is a difference between teachers'
work experience of more than five years and that of less than five years, and work experience has a significant
impact on online teaching. 3) There are significant differences in the attitudes of teachers in different education
systems towards online teaching

Keywords: Online teaching, Mathematics, MOOC, Senior High school

Introduction:

Since the Ministry of Education proposed ending the novel coronavirus pneumonia in January 2020,
various provinces and cities have launched their implementation plans to deal with the epidemic. In order to
ensure the orderly development of teaching activities during the epidemic period and achieve "non-stop
teaching and uninterrupted suspension of classes," online education has become the only choice. Almost all
schools, teachers, students, and families have been engaged in the "grand experiment™ of the world's most
considerable home-based online teaching for over a month.

Compared with traditional teaching and Learning, the advantage of online teaching lies in the flexibility
of time and space and the continuity of teaching effect, giving students equal learning opportunities and
realizing fragmented Learning. However, online education in colleges and universities during the epidemic has
exposed various problems: Teachers do not adapt to online teaching, there is no corresponding courseware,
methods, and skills; The combination of teaching platform and teaching method is not good (Li, 2021). Online
teaching, especially live teaching, does not provide autonomy and freedom for both teaching parties. The
teaching environment is greatly affected by external factors, such as hardware equipment that can not keep up,
poor network, Etc., which significantly affect the teaching quality.
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In the era of "Internet +," the role of teachers in educational practice is affected by teaching means,
teaching contents, teaching environment, teaching, and learning needs, Etc., and can no longer be limited to the
traditional education of knowledge explanation and transmission. In the article "Internetwork + Education,"” Li
Hongliang(2017)It is proposed that teaching should be transformed from the traditional mode of interaction
between teachers and students to the emotional reaction among teachers, students, resources, Internet
technology, and other multiple elements, and the role of teachers is more significantly presented as developers
and designers. Tian Ali(2017) pointed out that teachers should shift from explaining to motivating and dissolving,
and the role of teachers in classroom teaching is to guide students around. Wang Ying (2016) believed that in online
teaching during the "anti-epidemic" period, teachers should be students' ideological and political mentors, defenders
of students' mental health, supervisors of topic area discussions, open classroom learning consultants, learning
partners of students and motivators of learning interests.

The widespread use of the Internet in schools and homes has changed how individuals live and learn and has
also influenced educators' teaching methods. Then innovation in education followed. The Web-based teaching of
Chinese senior high school mathematics teachers discussed in this paper is a teaching mode of inquiry teaching that
advances with the times and integrates information technology and inquiry teaching. The difference between
mathematics and other disciplines is that it fosters students' thinking and communication skills to improve their
mathematical literacy, better form their thinking ability, and promote the Learning of other subjects. Senior high
school is the stage of rapid literacy improvement in all aspects. If only proper teaching is adopted, students'
comprehensive quality can be improved, so the idea of science education with the simultaneous development of five
education can be realized (Song Tingting, 2021).

Therefore, this paper analyzes the advantages and disadvantages of online mathematics teaching and puts
forward teachers' views and opinions, aiming at further improving the teaching effect.

Research Objectives

There are three main objectives of this study such as:

1. To study teachers' opinions toward online teaching in mathematics at senior high school.

2. To compare teachers' opinions according to teachers' experience with online teaching in mathematics at senior
high school.

3. To compare demographics by teacher’s gender and teaching experience in the schools and education system
(Public and Private schools)

Research Questions

There are two research questions of this study such as:

1. What are teachers' opinions toward online teaching in mathematics at senior high school?

2. Are there differences between teachers' gender, teaching experiences, and education system?

Literature Review

Online Teaching

Online Learning is a teaching mode based on the network as the medium. Through the network, students and
teachers can carry out teaching activities even if they are thousands of miles apart. In addition, with the help of
network courseware, students can also learn anytime and anywhere, breaking time and space limitations. Although
different teaching contents are placed on the specific online education - this carrier, the experience brought to
students will be different. However, some common factors in the process are outside the teaching content. It
includes factors such as the opening of online teaching, cursor set, audio and video quality of online teaching, the
presentation ability of the lecturer, blackboard writing, the teacher's personal explaining ability, and the student's
personality and acceptance ability. (ManYu Hui, 2022)
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The flipped Classroom, translated from “inverted classroom," refers to transferring the decision-making power
of learning from teachers to students and redistributing the time inside and outside the Classroom (David et al.,
2008). In addition, after the outbreak of COVID-19 in 2020, Ding Talk, Tencent Conference, Rain Classroom, And
S0 on .have become the major online education platforms. Among them, Ding Talk is an enterprise-level intelligent
mobile office platform built by Alibaba Group and a collaborative office and application development platform in
the era of the digital economy. Ding Talk integrates complex information technology means and establishes a
communication bridge between extracurricular preview and classroom teaching so that classroom interaction will
never go offline. Using online classrooms, teachers can push pre-class preview courseware with video, exercises,
and voice to students' mobile phones and communication between teachers and students for timely feedback. Real-
time answer and barrage interaction in class provides a perfect solution for teacher-student interaction in traditional
classroom teaching. Ding Talk scientifically covers every teaching link before-class-after class, providing complete
and three-dimensional data support for teachers and students, personalized reports, and automatic task reminders to
clarify teaching and Learning.

Teaching Strategies in Mathematics

Teaching strategies in mathematics are various means teachers use various means in teaching to arouse
students' awareness of active Learning, guide students to carry out correct self-evaluation, develop students'
main potential, and give full play to students' main role to improve teaching effect.

Based on long-term theoretical research and practical application, R. E. Mayer, an internationally famous
educational psychologist, and master of learning science, proposed an integrated learning science application
system of "learning teaching evaluation” (Richard et al., 2016).In addition, to make teaching more effective in
promoting students' Learning, Marzano and other researchers stressed that "the starting point of teaching is not
the teaching of knowledge, but the attention to students 'self-system' (composed of attitude, belief, and
emotion).” On this basis, Marzano put forward the "thinking system map of teaching," believing that all
teaching will generally undergo a sequential transformation process from "self-system" to "metacognitive
system" and then to "cognitive system." The "self-system" is the "filter" of the Learning and teaching process.
The metacognitive system acts as the "manager” and "coach" in students' learning process, undertakes the
monitoring and regulation of the learning process, and the "cognitive system" plays the role of "designer"
(Robert et al., 2014).

The Situation of Students and Teachers in Online Teaching

Students' participation is the most direct embodiment of students' subjectivity in classroom education and
teaching activities. Students' participation in online teaching can be described in five dimensions: online teaching,
learning adaptability, online interaction, supervision and management, and learning experience. Most students hold a
positive attitude toward the flexibility of the online teaching method and believe that supervision and management
are more precise compared to traditional teaching. They are more interested in this kind of method.

Teacher preparation means that teachers can quickly master the use of online course live broadcasting and
playback, online check-in and examination, online interactive discussion, homework, and correction, Etc., so that
teachers can quickly master the functions of online teaching, make full use of online teaching platform, realize the
transition from offline Classroom to online teaching, and ensure the smooth development of online teaching.
According to the different teaching tasks, teachers can scientifically and reasonably use the advantages of online
time and space for teaching, which can effectively enhance teaching efficiency.
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Senior High School Mathematics

Senior high school is the stage of the rapid development of students' thinking and cognitive abilities. In
the study of senior high school mathematics, students should actively participate in thinking activities and
thinking training under the guidance of teachers. In the teaching of senior high school mathematics, classroom
questioning is an interactive teaching link, which is also an important form to play the guiding and
enlightening role of teachers. Therefore, it is necessary to actively optimize the classroom questioning link in
the senior high school mathematics teaching process. Through the teaching strategy of inquiry and
implementation, teachers are able to enhance the effectiveness of problems and strengthen their influence on
guiding students' thinking in order to realize the improvement of the efficiency of teaching senior high school
mathematics and the effective development of students' thinking ability (Huang Bo, 2022).

Information technology has become one of the common teaching methods of mathematics in senior high
school, which has a very important teaching value. The scientific and reasonable application of information
technology in mathematics can fully mobilize students' learning enthusiasm and improve teaching
effectiveness. However, the application effect of information technology in teaching mathematics in senior
high school is comprehensively influenced by various factors, such as differentiation of students' needs,
inertial thinking of traditional teaching mode, and insufficient concern for information technology application
(Wei Chunsong, 2021).

Based on the network, online teaching can well improve the flexibility of teaching so that students can
taste the freshness of Learning, and it can help to stimulate students' interest in Learning. In teaching
mathematics in senior high schools, teachers should do a good job in online teaching related to theory learning,
combining students' reality and their own teaching experience to actively seek relevant strategies to improve
the efficiency of online teaching (Chen Li, 2021).

Research Framework

v DV

Demographics
1. Gender
2. Teaching Experience
(Less than 5 years and up to 5 years)

Online Teaching Opinion
1. Technology
2. Teaching strategies in math
3. Education system 3. Students” participation

(Public and Private schools) R — 4. Teachers’ readiness

Fig 1. Research Framework

Research Methodology

Population and sample

The target population is 2000 high school teachers in Zhejiang Province. First, the researchers selected 400 in-
service math teachers with different work experience and education systems in different high schools in different
cities in Zhejiang province.
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Data collection

This survey designed a questionnaire by ourselves; then, the researcher started to distribute the questionnaires
to the respondents. All the respondents were math teachers in senior high schools in Zhejiang Province. First, use the
questionnaire star to design the questionnaire, and then ask these high school mathematics teachers to answer online
through WeChat. When all the questionnaires had been collected, the data were entered into a database and
computed with the SPSS program.

Data Analysis

Data analysis Statistical methods used to analyze process data are descriptive statistics, percentages, ranges,
and analytical statistics. Quantitative data were analyzed from interviews form, and Qualitative data were analyzed
by SPSS software. The statistical methods used to analyze the personal data of respondents are frequency and
percentage. Frequency, percentage, mean, and standard deviation were used to quantify students' online learning
attitudes. The questionnaire was collected for quantitative research, and the frequency, percentage, mean value, and
standard deviation were statistically analyzed. Qualitative research and content analysis on the interview content to
further answer the research questions. The data obtained from the questionnaire were transformed into descriptive
statistics, including means and standard deviation (S.D.). The findings were analyzed based on the five-point Likert
scale ranging, from the participants were asked to rate their degree of agreement on each statement - from number 1-
5. The interpretation of each number is described as follows: 5 = strongly agree, 4 = agree, 3 = undecided, 2 =
disagree, 1 = strongly disagree.

Findings

The data were collected from 400 high school teachers in Zhejiang Province, and the data results are summarized in
Table 1.

Table 1. Demographics of participants

Gender, Teaching Experience, and education system (n=400)
Item Type Frequency Percentage
Gender Male 158 39.5%
Female 242 60.5%
. Less than or equal to
Work experiences ) 246 61.5%
Five years
over five years 154 38.5%
Education system Public school 157 39.25%

Private school 243 60.75%
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RQ 1.1: Teachers’ opinions toward online teaching

Table 2. Feedback on technology

Items X S.D. Level of Agreement
1. High school mathematics online teaching technology isnow | 4.018 | 0.796 Agree
good.
Strongly
: : 4.465 | 0.670
2. DingTalk fits you. Agree
. . . . . Strongly
3. DingTalk is more suitable for high school mathematics 4.198 | 0.800
teaching than MOOC. Agree
4. MOOC is an excellent, intelligent online teaching resource 3.8 0.613 Agree
platform.
. . . ) Strongly
5. DingTalk provides a good open forum, interactive, and | 3.915 | 0.970
sharing platform for high school mathematics online teaching. Agree
6. Technology can realize the teaching effect through the | 3.903 0.944 Agree
collection and analysis of big data.
7. DingTalk and intelligent learning networks, and other online
education resources can be used together to have more teaching 3.773 | 1.041 Agree
effects.
. . . . . Strongly
8. DingTalk is the most suitable online teaching platform for | 3.893 1.076
high school mathematics teaching among all technologies. Agree
) ) ) Strongly
9. High school mathematics network teaching platform has | 4.073 1.015
richer teaching resources than offline teaching. Agree
. - . Strongly
10. Technology is a favorable auxiliary tool for high school 4.05 1.034
mathematics teaching. Agree

According to the data in the table, teachers' Satisfaction with online teaching can be known. Question 2
"Dingding suits you." The highest score was 4.465. Question 3. "Pegging is better for high school math teaching
than MOOCs." (Average score: 4.198). So the vast majority of teachers think Dingpin is better than Moocs and
better for online teaching—question 10. "Technology is a helpful aid to mathematics teaching in high school.”
(Average score: 4.05). This reflects the fact that most teachers think technology is helpful for online teaching.
However, for question 4, "MOOQOCs are an excellent platform for intelligent online teaching resources." "When used
together with online educational resources such as Smart Learning Network, Nail Nail can produce more teaching
effects"” (3.8 average scores). (Average score: 3.773). Question 8 "Dingding is the most suitable online teaching
platform for high school mathematics teaching among all the technologies.” (Average score: 3.893). The teachers'
recognition of these three problems is relatively low. They feel there are better platforms for teaching high school
math than MOOCs.



RQ 1.2: Analysis of Teaching Strategies in Mathematics

Table 3. Feedback on teaching strategies

Items X S.D. Level of Agreement

1. High school mathematics teachers' online teaching can Strongly
optimize the teaching content according to the specific 3.825 | 1.023
learning status of students. Agree
2. In online teaching, teachers use a large number of complex |, « | o0 Strongly
images to help students understand better. ' ' Agree
3. High school mathematics teachers' online teaching can Strongly
focus on explaining, answering individual questions, and 3 1.567 _
teaching students in accordance with their aptitude. disagree
4. High school mathematics teachers' online teaching Strongly
improves the interaction between teachers and students and 1.8 0.715 _
enlivens the classroom atmosphere of higher mathematics. disagree
5. Combine pictures, videos, and audio together to give 3915 | 0.970 Strongly
students a new feeling and increase interest and novelty. ' ' Agree
6. Teachers use richer interactive means than in offline
classrooms, and carrying out teaching and learning interaction | 2.213 | 1.149 Strongly disagree
can better attract students' attention.
7. Through the discussion section of the online course,
'Feache_rs can let studlents p_art|C|pate_|n the ¢scussu_3n to 5925 | 1341 Agree
investigate students' learning behavior, which can increase
students' participation in Learning.
8. Complete the short and concise online course task point test Strongly
questions within a limited time, which can investigate the 3.835 | 1.175
effectiveness of students' mastery of task knowledge points. Agree
9. With the help of learning links, mutual assessment of Strongly
homework can promote students' mutual Learning and check 1.932 | 0.990 _
the learning effect. disagree
10. The video interaction in the live broadcast can not only Strongly
stimulate students' interest in Learning but also better grasp 469 | 0.463 _
students' online learning behavior. disagree
11. Teachers can interact with students in real-time by asking Strongly
voice and connecting wheat and video connection so as to 459 | 0.492
master students' learning dynamics in time. Agree

. S . Strongly
12. Teachers can improve students' participation in online 4.7 0.459
classrooms and increase the interactivity, interest, and disagree

33
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Items X S.D. Level of Agreement
diversity of the teaching process through group video
conferences and sending bullet screens.
13. High school mathematics teachers timely answer the Strongly
questions raised by students through online teaching, whichis | 1.85 | 0.358 _
more convenient for students to master knowledge points. disagree
14. Teachers set up online discussion groups and set aside ten Strongly
minutes in each online course for students to discuss the same | 4.69 | 0.463
problem and expand students thinking. Agree

Question 14 can be drawn from the table "Teachers set up online discussion groups and set aside 10 minutes for
students to discuss the same issue in each online course to expand students' thinking". The average score was 4.69.
Teachers believe that online teaching can stimulate students' interest in Learning. Question 12: "Teachers can
improve students' participation in online classes by means of group video conferencing and sending bullet screens
and increase the interactive, interesting, and diverse teaching process.” (Average score 4.7). Teachers believe that
some teaching interactions are more conducive to stimulating students' interest in Learning

Question 4: "High school mathematics teachers' online teaching promotes teacher-student interaction and enlivens
the classroom atmosphere of higher mathematics™ (average score 1.8). Question 13. "High school math teachers
answer students' questions in a timely manner through online teaching, making it easier for students to master
knowledge points.” (The average score is 1.85). Question 9. With the help of the learning block, the mutual
evaluation of assignments can promote students' mutual Learning and check the learning effect. (Average score
1.933). Teachers' awareness of these three problems is relatively low, and they all think that network teaching can
improve students' autonomous learning ability with a relatively low

RQ 1.3: Analysis of students' participation

Table 4. The feedback on students' participation

Items X S.D. Level of Agreement
1. High school mathematics teachers' online teaching Strongly
can optimize the teaching content according to the 3.825 | 1.023
specific learning status of students. Agree
2. In online teaching, teachers use a large number of 26 | 0490 Strongly
complex images to help students understand better. ' ' Agree
3. High school mathematics teachers' online teaching Strongly
can focus on explaining, answering individual questions, 3 1.567 _
and teaching students in accordance with their aptitude. disagree
4. High school mathematics teachers' online teaching
improves the interaction between teachers and students 18 | 0715 Strongly
and enlivens the classroom atmosphere of higher ' ' disagree
mathematics.
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Items X S.D. Level of Agreement
5. Combine pictures, videos, and audio together togive | 5 o1 | 970 Strongly
students a new feeling and increase interest and novelty. ' ' Agree
6. Teachers use richer interactive means than in offline
classrooms, and carrying out teaching and learning 2.213 | 1.149 Strongly disagree
interaction can better attract students' attention.
7. Through the discussion section of the online course,
Feachgrs can let studlents p.art|0|pate.|n the c_jlscussmn to 2925 | 1341 Agree
investigate students' learning behavior, which can
increase students' participation in Learning.
8. Complete the short and concise online course task
point test questions within a limited time, which can Strongly
) . . , 3.835 | 1.175
investigate the effectiveness of students' mastery of task Agree
knowledge points.
9. With the help of learning links, mutual assessment of Strongly
homework can promote students' mutual Learning and 1.932 | 0.990 _
check the learning effect. disagree
10. The video interaction in the live broadcast can not Strongly
only stimulate students' interest in Learning but also 469 | 0.463 _
better grasp students' online learning behavior. disagree
11. Teachers can interact with students in real-time by Strongly
asking voice and connecting wheat and video connection | 4.59 | 0.492
S0 as to master students' learning dynamics in time. Agree
12. Teachers can improve students' participation in
online classrooms and increase the interactivity, interest, |, | o ,co Strongly
and diversity of the teaching process through group ' ' disagree
video conferences and sending bullet screens.
13. High school mathematics teachers timely answer the
questions raised by students through online teaching, 185 | 0358 Strongly
which is more convenient for students to master ' ' disagree
knowledge points.
14. Teachers set up online discussion groups and set Strongly
aside ten minutes in each online course for students to 4.69 | 0.463
discuss the same problem and expand students thinking. Agree

It can be concluded from the table that "online teaching can better cultivate and exercise students' spirit of
exploration and innovation." (The average score is 4.6). Question 4 "New multimedia technology teaching based on
network teaching platform can stimulate students' thirst for knowledge to a large extent." (The average score was
4.65). Question 6 "Online teaching changes students' view of learning mathematics and promotes learning."
(Average score: 4.625). Teachers believe that network teaching can change the learning concept of learning

mathematics and stimulate students' thirst for knowledge
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Participants responded to question 1, "The novel teaching environment brought by online teaching is more
conducive to students' math learning." (Average score: 1.325). Online teaching is very effective in improving
students' self-discipline and efficiency in learning mathematics. (The average score is 1.3). The third is question 9,
"Online teaching is more conducive to students to translate teachers' teaching objectives into their own learning
objectives as soon as possible." (Average score: 1.525). There is very little consensus on these three issues. They do
not agree that online teaching can improve students' learning efficiency. Online teaching can not improve students'
self-discipline, and the online teaching environment is not more favorable to mathematics Learning than the original

teaching environment

RQ 1.4 :Analysis of Teachers' Readiness

Table 5. The Feedback on Teachers' Readiness

1. The novel teaching and learning environment brought by Strongly
online teaching is more conducive to students' learning 1.325 0.469 )
mathematics. disagree
2. Online teaching can better cultivate and exercise students' 45 0.491 Strongly
exploration and innovation spirit. ' ' Agree
3. Online teaching can improve students’ interest in ” 1448 Strongly
Learning. ' ' disagree
4. The new multimedia technology teaching with online
teaching platforms as the medium can stimulate students’ 4.465 0.499 Agree
desire for knowledge to a great extent.
5. Through online teaching, students have a good grasp of Strongly
the key contents in the process of mathematics learning in 3.915 0.967
senior high school. Agree
6. On]me teaching _has changed students Igarmng view of 4625 0.557 Strongly disagree
learning mathematics and promoted Learning.
7. Online teaching realizes personalized Learning in class 2.925 1.341 Agree
mathematics teaching situations.
. ] . Strongly
8. Online teaching promotes the comprehensive and 3.835 1.175
personalized development of students. Agree
9. Online teaching is more conducive for students to 1505 05 Strongly
transform teachers' teaching objectives into their own ' ' .
. L : Disagree
learning objectives as soon as possible.
; P e in ; - Strongly
10. Online teaching is very effective in improving students 13 0.459

self-discipline and efficiency in learning mathematics.

Disagree
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The three questions participants were most satisfied with. Question 1 "High school mathematics teachers
quickly grasp the use of network teaching platform, can better teaching." Question 2: "Teachers should fully

The three questions participants were most satisfied with. Question 1 "High school mathematics teachers
quickly grasp the use of network teaching platform, can better teaching." Question 2: "Teachers should fully
understand the online education course platform, be familiar with the characteristics and scope of application of

online courses, and better apply it to teaching." Question 6. "Teachers choose and refine teaching content in
class so as to arouse students' enthusiasm for learning and attract their attention.” The scores were 4.73, 4.64, and
4.625, respectively. Teachers believed that they could quickly master online teaching and make full use of more
resources and materials on the network to improve students' learning enthusiasm and attract students' interest in
Learning.

The participants were the least satisfied with the three questions. Question 7:  "Teachers should incorporate
students' learning effect into the design of teaching content, evaluate students' learning effect in time, and establish
a feedback relationship among purpose, action, and effect.” (Average score: 4.213). The second is question 8: "The
teacher elaborately makes PPT and other teaching courseware to explain in class and share with students." (Average
score: 4.285). Among them, the ninth question, "from the actual needs of students, carefully designed and put
enough energy into teaching, in-depth analysis of the hot topics of this subject.” Teachers had the lowest level of
agreement (average score: 1.525). Teachers think that online teaching can not be well based on the reality of
students.

RQ2: Whether has any differences in teachers' opinions on online teaching

At last, the study will show whether teachers with different teaching experiences have different opinions on online
Learning. Among them, Q1-Q3 is the problem existing in the preparation process before teaching, Q4-Q6 is the
understanding of the situation in teaching, Q7-QZ10 is the understanding of the handling of problems after class, and
Q11-Q13 is the teachers' views on online mathematics teaching. It can be seen from the interview that teachers
make full preparations before class. For example, teachers should understand the learning situation of students,
understand the foundation of students' classroom teaching design, choose teaching-related content, carefully plan
how to import, how to display knowledge, knowledge expansion, and knowledge consolidation, each link about the
use of time for the teacher to estimate. The difficult problems encountered during the course preparation process
should also be anticipated.

Based on different teaching experiences, the differences in teachers' views on online teaching are discussed in
Table 6.

Table 6. A comparison of different work experiences.

Group Statistics

Levene's test

DV W, N X s t df  Sig.

F Sig.
up to 5 years 154 4.79 .29 -4.29 398 .000

Technology _ 50.15  .000
Lessthanfive 545 490 21 400 25540 000

years




up to 5 years 154 3.85 0.85 -14.88 398 .000
Teaching
strategies in 253.26  .000
math i
Lessthanfive .0 476 35 1260 18530 000
years
upto5years 154  3.97 82 1369 398 .000
Students 234.66 .000
partICIpatlon
Lessthan e 480 .38 1177 19384 000
five years
upto5years 154 452 47 41211 398 .000
f:;;ll:]zrsss 16824 000
Less than 246 491 15 -10.02 173.00 .000
five years

Through the statistical analysis, it can be seen that in the online teaching test of work experience, there are
statistical differences between work experience of more than five years and work experience of fewer than five
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years in teaching strategy, technology, student participation, teacher preparation, the P value is 0.00, Sig&gt; 0.05.
Therefore, the results show that work experience has a significant impact on online teaching.

The differences in teachers' views on online teaching based on gender are discussed in Table 7.

Table 7 Contrast between the sexes

Group Statistics

Levene's test
D 1 X f ig.
\" A% N S F Sig, t d Sig
Female 242 3.60 .82 -21.67 397 .000
Technology 143.13 .000
Male 158 | 4.86 31 -18.51 | 187.02 | .000
Teaching Female 242 | 4.47 .45 -6.06 397 .000
strategies in 30.29 .000
math Male 158 | 4.70 .33 -5.70 268.26 | .000
Students” Female 242 | 4.56 .29 -17.54 397 .000
tudents 11525 | .000
participation
Male 158 | 4.93 12 -15.19 | 195.93 | .000
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Teachers’
readiness

Female

242

4.42

.55

Male

158

4.88

22

125.85

.000

-11.73

397

.000

-10.06

189.26

.000

Through the statistical analysis, it can be seen that in the online teaching test of work experience, there
are statistical differences between men and women in teaching strategy, technology, student participation, and
teacher preparation, and the P value is 0.00, Sig&gt. 0.05. Therefore, the results show that work experience
has a significant impact on online teaching.

The differences in teachers' views on online teaching based on different education systems are discussed

in Table 8.

Table 8.Education system (Public and Private schools)

Group Statistics
Levene's test
DV v N % S t df Sig.
F Sig. ©
Public 1 457 | 361 | 82 2121 | 396 | .000
schools
Technology i 132.73 .000
Private | 243 | 486 | .33 11818 | 189.00 | .000
schools
Public
Teaching schools 157 | 4.44 47 -6.18 396 .000
strategies in i 30.24 000
math Private | 943 | 460 | .348 581 | 266.05 | .000
schools
SZ‘;g:)'fs 157 | 455 32 -17.04 | 396 .000
Students 157.67 | .000
participation ™ piate
243 | 4.94 12 -14.52 | 185.46 | .000
schools
s’;‘;}ggfg 157 | 441 55 -11.82 | 396 .000
T:;gﬁrsss . 126.22 | .000
Private | 243 | 488 | .22 11011 | 187.89 | .000
schools

Through the statistical analysis, it can be seen that there are statistical differences in teaching strategies,
techniques, student participation, teacher preparation, and other aspects between public and private online
teaching tests, with a P value of 0.00 and Sig&gt. 0.05. Therefore, the research results show that the public and
private sectors have a significant impact on online teaching.
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Discussion
1. Under the background of the development of Chinese curriculum reform, online teaching can realize the

2. personalized development of students by constructing an open, shared, and harmonious teaching environment.
With the help of the online course platform, teachers release teaching materials and learning tasks in advance to
become the provider of course resources and the guide of Learning. Students can use teachers' resources to study
independently, or they can collect resources on the Internet according to the learning tasks published by teachers.
Either way, Learning becomes an active and autonomous activity for students. Teachers' ability to improve online
teaching and flexible teaching will help to promote the transformation of teaching methods so that students become
master of Learning.(Zhong Suwan., 2022).

2. Online teaching teachers, like students, need to quickly and skillfully master the use of online platforms,
which is very crucial. The difficulty of teachers in designing teaching activities determines students' classroom
participation(Li Pin., 2021).In spite of the advantages of online teaching, students' self-control is greatly tested during
online teaching. At present, online teaching is only an effective supplement to traditional education. The combination
of online education and offline education is the future development direction. (Fan Xuncheng.2021)Compared with
face-to-face classroom teaching, the advantage of online teaching is that it can break through the limitation of time
and space and realize the sharing of high-quality resources. The disadvantage is that interaction and supervision are
difficult to ensure the quality of teaching. The advantages of online interaction cannot be replaced by offline
interaction. For example, they are breaking the limitation of time and space, convenient text communication,
recording, and playback. Education has its own inherent nature and laws, which will not be changed by the
development of technology. They defend the dignity of human nature, oppose the distortion and alienation of human
nature by technology, and insist that all activities should be people-oriented. The goal of online teaching has never
been to replace the Classroom but to surpass the Classroom and adapt to the needs of The Times. (Wang Zhuli.,
2020).

3. Through the correlation analysis and difference analysis of the data, the research results show that the
obstacles to online teaching of higher vocational teachers are sorted as follows: teaching interaction, psychological
cognition, evaluation mechanism, policy support, ability and literacy, technical support, emotional attitude, quality
management; Quality management and teaching interaction positively influence perceived usefulness. Teaching
resources, teaching platforms, and social presence have no significant influence on perceived usefulness. Evaluation
mechanisms, technical support, and policy support all positively affect perceived ease of use; Psychological
recognition, emotional attitude, and ability literacy all positively affect perceived ease of use. There are significant
differences in online teaching barriers among vocational teachers of different genders, different teaching years, and
different experiences. (Britain-based authority. 2021), The results show that there is a significant difference
between female teachers and male teachers in information technology behavior intention (Xu Jiang. Lin 2021).

Conclusion

Based on the current situation of online Learning in China and the research status of online teaching of teachers
in Zhejiang Province. Through the study of the online teaching of 400 online teachers and the data analysis of their
questionnaires. Give their opinions on online teaching. The following conclusions can be drawn from sitting through
this study.

1. As can be seen from the results of the questionnaire survey, most teachers believe that online Classroom
lacks teacher-student interaction, and it is difficult to maintain the enthusiasm of all students in Learning. It cannot
timely answer the questions of current students, which means that online teaching also needs super new teaching
methods. However, the ability to record lessons for students to watch over and over again after class is accepted by
most teachers.

2 . Online courses fail to hold students' attention. Students will worry and easily distracted; serious cases
have to avoid learning and learning rejection. Some students prefer to be guided by teachers personally, and
the learning tasks with low-value online book resources are not so encouraging
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3. In order to better adapt to online teaching, teachers and students need to think about the comprehensive
and multi-angle improvement path of online teaching of different courses from their own perspective so as to
better improve the corresponding courses and promote the differentiated development and targeted
improvement of online teaching. Improve teaching quality teaching. Online Learning has yet to be quite
mature, but it will be there in the future.
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ABSTRACT

This research aims to enhance teacher training and support for students with autism spectrum disorder through the use of Virtual
Reality (VR) technology, while also investigating the impact of VR on future VR MOOQOCs creation. The VR training program is
designed for teachers at Guangxi College for Preschool Education in China, based on Applied Behavior Analysis (ABA), an evidence-
based therapeutic approach for individuals with ASD. The paper outlines the key components of this VR training program. To
achieve this objective, a collaborative approach was adopted, forming a working team of eight experts comprising individuals
with expertise in VR technology, ASD, and ABA. The team included three specialized lecturers with extensive experience in training
special education teachers, ABA, and child rehabilitation. Collaborative efforts were conducted from March to November 2022.
The outcome of this collaboration is a comprehensive VR training program that emphasizes authentic and immersive simulations
to replicate real-world interactions with students on the autism spectrum. The program includes ten innovative tasks, addressing
gaps in traditional teacher training and enabling teachers to practice ABA techniques in a safe environment. Through these
simulations, teachers gain valuable insights into the behavioral patterns and communication styles of students with ASD, fostering
empathy and informed instructional strategies. By leveraging VR technology and ABA principles, educators enhance their abilities
to understand and cater to the unique needs of students with ASD, ultimately creating an inclusive and enriching learning
environment. The research findings hold important implications for enhancing educational practices to aid teachers in
comprehending individuals with ASD, and they will also contribute positively to the future creation and advancement of VR
MOOCs.

KEYWORDS

Applied Behavior Analysis, Autism Spectrum Disorder, Inclusive Education, Special Education, Virtual Reality, Online Learning,
Social Change, MOOC.

1. INTRODUCTION

Effective support for students with Autism Spectrum Disorder (ASD) demands that teachers cultivate empathy and
understanding of their unique needs. Achieving this goal faces challenges arising from limited exposure to ASD,
misconceptions, and communication barriers. Traditional teacher training methods may not adequately prepare
educators to grasp the diverse challenges faced by students with ASD. To address this, innovative approaches like
Virtual Reality (VR) simulations hold promise in providing a more immersive understanding of ASD (Dixon et al.,
2020). This research carries significant ethical importance as it seeks to enhance the training of teachers in
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understanding ASD, while also bridging the scarcity of VR-based training solutions, thereby fostering inclusive
education for all students, including those with ASD. The VR training program aims to immerse teachers in authentic
virtual experiences, simulating real-world interactions with students on the autism spectrum. By doing so, teachers
gain invaluable insights into the behavioral patterns and communication styles of individuals with ASD, thereby
enhancing their empathy and informing effective instructional strategies. Applied Behavior Analysis (ABA) emerges
as an evidence-based therapeutic methodology that focuses on understanding behavior and implementing targeted
interventions to bring about positive changes in individuals with autism and other developmental disorders.
Grounded in the principles of learning theory, ABA employs systematic analysis of behavior to identify influential
variables. By breaking down complex behaviors into manageable components, ABA utilizes positive reinforcement,
prompting, and shaping techniques to teach and reinforce desired behaviors while simultaneously reducing
challenging ones. The individualized nature of ABA programs allows for the targeting of specific skills, ranging from
communication and social interactions to academic and daily living abilities. The VR training program draws its
foundation from ABA, recognizing it as the mainstream therapy for autism rehabilitation education (Wong et al.,
2021). For special education students, mastering ABA is vital, as it helps design real behavior feedback of autistic
child models in corresponding situations, facilitating practical training within the ABA course. MOOCs' convenience,
independence, and impact drive scholars to prefer online learning, while integrating virtual reality into ABA
classroom teaching offers a foundational guide for combining VR with MOOCs to advance ABA VR education
(Hafshejani et al., n.d.).

Research Objective

This research article introduces a VR training program for teachers at Guangxi College for Preschool Education, China,
rooted in ABA, an evidence-based approach for ASD individuals, to enhance understanding, support, and assess VR's
effect on ABA online course development.

2. LITERATURE REVIEW

ASD is a multifaceted neurodevelopmental condition that significantly impacts individuals' social communication,
behavior, and sensory processing. The hallmark features of ASD include difficulties with social interaction, inflexible
behaviors, and restricted interests (Schreibman et al., 2015). The prevalence of autism in children is soaring, and the
core symptoms persist throughout life, seriously affecting human progress and the achievement of the Sustainable
Development Goals (United Nations, 2021). According to the Centers for Disease Control and Prevention (CDC), the
prevalence of autism among 8-year-olds in 2020 was 1 in 36, indicating that approximately 2.76 percent of children
in the United States will be diagnosed with an autism spectrum disorder (Maenner et al., 2023).The key to solve this
problem is to train a large number of high quality autism rehabilitation teachers. ABA is an internationally recognized
mainstream intervention for autism rehabilitation. At present, a number of studies have reported that ABA has
achieved good intervention effects in autism education and rehabilitation (Eckes et al., 2023). Therefore, it has a
certain prospect to cultivate the ABA practical skills of teachers of autistic children through VR technology.

VR technology has been widely used in the field of rehabilitation education for autistic children (Morozov et al.,
2023), and a number of studies have shown that the intervention of VR can help improve the social and
communication abilities of autistic children (Abu-Amara et al., 2021). However, the use of VR technology to train
special education teachers to promote their understanding and intervention of autistic children is still in the blank
stage. Because there are some ethical problems in the direct use of autistic children in experimental teaching, it is
not conducive to the ability training of autistic children rehabilitation teachers, nor can they truly understand the
behavioral characteristics of autistic children. VR technology can highly restore the real class situation and the model
of autistic children, which can make up for this defect to a large extent and is conducive to the training of autistic
children rehabilitation teachers. The ABA virtual practice teaching network is the future of education, combining VR
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technology with MOOCs (Kim et al., 2019). Scholars are exploring this integration in various fields, such as using VR
content for chemical experiments and tracking student learning and interactions. Qian Huang's study analyzed VR's
impact on cognitive psychology and thinking optimization in solfeggio ear training through a comparison with
traditional teaching in MOOCs (Huang, 2021).

3. RESEARCH METHODOLOGY

The research methodology employed in this study involves a collaborative approach, bringing together a group
of eight experts who specialize in training teachers, along with an expert in VR technology, each of whom has more
than five years of experience. Moreover, this working group including three of the lecturers who are specialized in
special education, ABA, and child rehabilitation at Guangxi College for Preschool Education, China. The methodology
focuses on developing a comprehensive VR training program that enhances teacher understanding and support for
students with ASD. The primary focus of the methodology is to conduct VR Simulation Creation. Leveraging the
expertise of the VR technology expert, realistic virtual simulations are created to emulate real-world interactions
between teachers and students with ASD. These simulations aim to provide an immersive learning experience,
enabling teachers to gain valuable insights into the unique needs of individuals with ASD. The development of the
virtual training system was successfully completed in November 2022, and it will be officially used in teaching in
March 2023. Since the establishment of the VR Research Group in March 2022, members of the Research and
Development team have held online development discussions once every two weeks, with a total of more than 10
discussions as of November 2022. The successful establishment of virtual training system is inseparable from the
joint efforts of team members. The following steps are involved in the research methodology:

3.1 Collaborative Development: Experts and lecturers work together with the VR technology expert to design
the training program, ensuring it caters to the needs of students with ASD.

3.2 VR System Components: “Classroom Training” VR software and HTC Cosmos hardware are chosen for the
program.

3.3 Mockup Pages: The team creates mockups of tasks and scenarios with descriptions, offering a clear
understanding of the training program’s structure.

4. THE VIRTUAL REALITY FOR TEACHER TRAINING

The research result demonstrates that the VR training program comprises ten innovative tasks, which serve as a
transformative tool to bridge gaps in teacher training. Notably, it showcases the program's ability to create authentic
and immersive simulations replicating classroom interactions with students on the autism spectrum. Experts and
lecturers in special education unanimously agree on the suitability of VR as a technology for ABA training. The
benefits of VR in ABA training include:

1. Realistic Simulations: VR offers lifelike scenarios, enabling teachers to practice ABA skills with virtual students
displaying various behaviors, fostering a safe and controlled learning environment.

2. Immersive Learning: The immersive nature of VR enhances engagement and knowledge retention, preparing
teachers effectively for real-life ABA implementation.

3. Repeated Practice: VR facilitates repetitive practice of ABA techniques, enabling skill refinement without the
need for real-world interactions.

4. Individualized Training: Customizable VR applications cater to specific learning needs, allowing teachers to
focus on targeted ABA techniques and ASD intervention areas.
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5. Feedback and Assessment: VR platforms provide immediate feedback, aiding teachers in identifying areas for
improvement and monitoring their progress over time.

6. Overcoming Barriers: VR overcomes logistical challenges, particularly for teachers in remote areas or with
limited access to individuals with ASD.

Preparation Stage are as follows:

® Set up computer-based workstations (Windows system) with VR headsets and controllers for the training

program.
e Create a user login interface with credentials entry and a login button.

e Display VR glasses with modules and operation instructions for selection using the controller.
® Provide clear instructions on using the VR controller effectively for the training program.
The VR task flow is demonstrated in the following table.

Table 1. Virtual Reality Task Flow of Autism Spectrum Disorder Behavior based on Applied Behavior Analysis

Tasks

Steps and objectives for the user to
complete

Screen capture figures

1. Motivation &
Requirement
Training

- User selects the “Motivation + Requirement
training” task and clicks start.

- The user enters a training scene where they
face a blackboard and receive task requirements
through scene prompts and dialogue boxes.

- The user follows the prompts to complete the
task, such as placing toys on a desk and
interacting with virtual characters.

2. Imitation
Speaking
Training

- User selects the “Imitation speaking training”
task and clicks start.

- The user interacts with virtual characters and
performs tasks related to imitation speaking.

- They receive prompts and feedback based on
their pronunciation and responses.

- The task ends with a congratulatory message
upon successful completion.

3. Naming
Training

- User selects the “Naming Training” task and
clicks start.

- The user engages in activities involving object
identification and naming.

- They receive prompts and feedback to correctly
identify and name objects.

- The task ends with a congratulatory message
upon successful completion.
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4. Movement
Imitation
Training

- User selects the “Motion Imitation Training”
task and clicks start.

- The user follows instructions to imitate specific
movements or actions.

- They receive prompts and feedback to improve
their imitation skills.

- The task ends with a congratulatory message
upon successful completion.

5. Visual
Perception
Matching
Training

- User selects the “Visual perception matching
Training” task and clicks start.

- The user engages in activities related to visual
perception and matching objects.

- They receive prompts and feedback to correctly
match objects based on visual cues.

- The task ends with a congratulatory message
upon successful completion.

6. Reception
Instruction
Training

- User selects the “Receptive Instruction
Training” task and clicks start.

- The user follows voice commands and visual
prompts to perform specific actions.

- They receive prompts and feedback to
successfully execute the instructed tasks.

- The task ends with a congratulatory message
upon successful completion.

7. Receive
Naming Training

- User selects the “Receive Name Training” task
and clicks start.

- The user follows prompts to understand and
respond appropriately to instructions.

- They receive prompts and feedback to correctly
respond to naming tasks.

- The task ends with a congratulatory message
upon successful completion.

8. Complex
Listener
Identification
Training

- User selects the “Complex Listener
Identification Training” task and clicks start.

- The user engages in activities related to
listening comprehension and question
answering.

- They receive prompts and feedback to correctly
answer questions based on auditory cues.

- The task ends with a congratulatory message
upon successful completion.
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9. Interactive - User selects the “Interactive Language
Language Training” task and clicks start.
Training

- The user engages in interactive conversations
with virtual characters.

- They receive prompts and feedback to respond
appropriately to dialogue and questions.

- The task ends with a congratulatory message
upon successful completion.

10. Examination - The user selects the “exam module”.

Process
- The available test tasks are displayed based on

the user's class and test content.

- During the exam, if the user loses two points in
any score point, they are considered to have
failed the exam and will automatically exit the
exam.

5. CONCLUSION AND RECOMMENDATIONS

In conclusion, the outlined VR training program for teachers at Guangxi College for Preschool Education holds
tremendous promise in enhancing teacher understanding, empathy, and support for students with ASD. By
immersing educators in virtual experiences, VR offers a unique opportunity for teachers to gain a deeper
understanding of the challenges faced by students with ASD. This fosters a more compassionate and supportive
approach to education, ultimately promoting inclusive learning environments.

Utilizing the data collected from VR scenarios, teachers can create personalized Individualized Learning Plans tailored
to the unique needs and strengths of each student with ASD. This data-driven approach allows for more effective
and targeted support, optimizing the learning experience for students with ASD. Moreover, incorporating real-time
feedback and self-reflection through VR-based training can significantly enhance teacher development. By analyzing
their interactions and responses in virtual simulations, educators can identify areas for improvement and refine their
teaching strategies to better support students with ASD. Additionally, promoting collaborative learning with VR
platforms can provide a valuable space for teachers to share experiences and strategies for supporting students with
ASD effectively. This collaborative approach encourages knowledge-sharing and fosters a supportive community of
educators committed to inclusive education.

Overall, the integration of VR technology in teacher training presents a powerful tool for transforming education
and improving the understanding and support of students with ASD. By empowering educators with immersive
experiences and data-driven insights, the VR training program at Guangxi College for Preschool Education has the
potential to create a positive and nurturing learning environment that benefits all students in the classroom. The
innovative application of VR technology in classroom teaching also provides more possibilities and references for
the construction of VR MOOCs.
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ABSTRACT.

This research is an exploratory study that aims to present a chatbot-enabled cognitive offload instruction approach to revitalize
students’ critical thinking in English essay writing. The literature review provides a comprehensive understanding of the
cognitive offload theory, its application to English essay writing instruction, and the role of chatbots in facilitating cognitive
offload to enhance students’ critical thinking. The paper presents in detail the chatbot-enabled cognitive offload instruction
approach, outlining its learning objectives, instructional strategies, lesson structure, and assessment methods. Finally, this paper
explores the application of this approach in online learning environments, highlighting its positive impact on social change, and
contextualized this approach within the growing trend of Massive Open Online Courses (MOOCS).

KEYWORDS

cognitive offload instruction, chatbot-enabled, critical thinking, English essay writing

1. INTRODUCTION

In today’s fast-paced and interconnected world, the demand to possess strong critical thinking skills and effective
communication abilities has become increasingly vital. Critical thinking empowers individuals to analyze
information, evaluate arguments, and make informed decisions (Conway, 2022). Among various academic domains,
English essay writing stands as an area where honing critical thinking skills is of utmost importance. Consequently,
enhancing critical thinking skills in English essay writing has emerged as a crucial research problem in the field of
education.

However, educators are confronted with the challenge of devising effective instructional strategies to enhance
critical thinking skills in English essay writing. The integration of chatbot into the instructional process offers
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unique opportunities for personalized feedback, interactive learning experiences, and individualized guidance, which
can stimulate students’ critical thinking abilities and enhance their overall writing skills (Limna et al., 2023). So, this
research aims to address the aforementioned need by presenting the chatbot-enabled cognitive offload instruction
approach, which can promisingly fill a gap in current pedagogical approaches, promoting students’ critical thinking.

2. LITERATURE REVIEW
2.1 Cognitive offload theory

Cognitive offload theory refers to the process of transferring cognitive tasks from an individual’s limited working
memory to external resources, such as technology or external aids (Sweller, 2011). By incorporating cognitive
offload strategies into instructional practices, educators can provide learners with external supports that aid in
information processing and cognitive load management (Dawson, 2020).

2.2 Application of cognitive offload theory to English essay writing instruction

English essay writing is a complex cognitive task that requires students to demonstrate critical thinking skills,
analyze information, generate ideas, and articulate their thoughts effectively. The application of cognitive offload
theory to English essay writing instruction involves providing students with external resources and strategies to ease
the cognitive burden on students, such as idea generation, template provision, language support, individualized
feedback, etc.

2.3 Role of chatbots in cognitive offload instruction to enhance critical thinking

Chatbots, as conversational artificial intelligence systems, have emerged as valuable tools in educational contexts
(Huang et al., 2022). Chatbots can understand students’ queries, respond with relevant information, and engage in
dynamic exchanges. This availability of resources assists students in overcoming informational barriers and
encourages them to think critically about content, structure, and argumentation in their essays (Guo et al., 2022).
Also, chatbots can assist in scaffolding students’ writing process by guiding students through the different stages of
essay writing, providing prompts for brainstorming, outlining, and revising. Furthermore, chatbots can identify areas
where students may need improvement, enabling students to critically evaluate and revise their work, promoting a
deeper understanding of effective writing strategies.

2.4 Relevant research

The relevant research indicates a growing interest in integrating chatbots in language learning and writing
instruction. Yan (2023) explored the impact of ChatGPT’s text generation in an L2 writing practicum, revealing its
potential in enhancing writing efficiency and pedagogy. Guo et al. (2022) proposed Argumate, a chatbot system to
scaffold argumentative writing, showcasing its advantages in supporting students’ argument construction. Huang et
al. (2022) identified technological and pedagogical affordances of chatbots in language learning, emphasizing their
role as interlocutors, simulations, and helplines. Limna et al. (2023) highlighted chatbot’s potential in providing
immediate feedback and support, reducing educator workload. These studies collectively underscore chatbot’s
promising role in language education while acknowledging potential limitations. However, there is currently limited
research that presents instructional approach on how to integrate chatbots into English writing classrooms to
enhance students’ critical thinking.

3. CHATBOT-ENABLED COGNITIVE OFFLOAD INSTRUCTION

3.1 Learning objectives

The chatbot-enabled cognitive offload instruction approach aims to enhance critical thinking in English essay
writing through five specific learning objectives (LOs), as shown in the figure 1:



Source

X the essay topic.
Evaluation

sources.

- Analyze articles, research papers,
LO1 books, and online materials critically. LO2
- Determine relevance and relation to

- Assess reliability and credibility of

perspectives.

Analytical
Thinking

generate unique ideas.

LO3

Reasoning &
Argumentation

LO4

Effective
Communication

- Develop clarity, coherence, and
organization in essays.

- Challenge assumptions and

- Engage in Socratic inquiry with
chatbot to explore diverse

- Construct clear and coherent
arguments in essays.

- Identify logical fallacies and address
them.

- Provide evidence to support claims.

improvement.

- Utilize critical thinking skills to
present persuasive arguments. |

strategies.

Fig.1: The learning objectives of the critical thinking in English essay writing

- Analyze own writing processes and
identify strengths and areas for

- Monitor learning and adjust writing

3.2 Instructional strategies
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The instructional strategies and specific practices that align with the learning objectives mentioned above are shown

in the table 1 below:

Instructional
strategies

Instructing students to

Table 1. The instructional strategies of the chatbot-enabled cognitive offload instruction

Specific practices

(1) Discuss the limitations of a chatbot

objectives

(2) Provide examples

Learning

1 critically respond to (3) Teach students how to verify information LO1
chatbot’s answers (4) Provide opportunities for discussion and reflection
(5) Foster a growth mindset
(1) Teach students how to ask chatbot more specifically LO3
. q (2) Teach students to use Socratic inquiry LO2
Itnls_tructt:ntgbsttut entslgo (3) Utilize chatbot to offer Language Support LO4
u Icl)zen‘i:ti\a;e 8ff|8;3atc;ze (4) Utilize chatbot to offer multiple perspectives LO2
2 Y enhance (5) Utilize chatbot to provide evidence LO3
critical thinking in (6) Debate with the chatbot
writing English essay (7) Utilize chatbot to provide examples of well-written essays ~ LO3, LO4
(8) Utilize chatbot to provide revision suggestions LO5
(9) Organize discussion forums for reflective practice
Instructing students t (1) Provide alternative resources LO2
aCZirduclg]%:riirﬁr\]Nie?\ (2) Conduct in-class discussions LO3, LO5
3 U tilifin g chatbot to (3) Create authentic writing tasks LO2
write E?]glish essay (4) Provide individualized feedback LO5
(5) Use Al Content Detection tools LO2

3.3 Lesson structure

The lesson structure outlines the sequence of activities for each instructional session with the duration of each step
and how they build upon one another to foster critical thinking skills in writing English essay. It is shown in Table 2

below:

Table 2. The lesson structure of the chatbot-enabled co

Sections

Activities

gnitive offload instruction

Duration

(1) Introduce the essay topic and provide relevant
background information.

(120 min)
15 min
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1. Preparing Topic (2) Instruct students to interact with the chatbot to
for essay introduction and  analyze the topic and develop a clear and concise thesis
writing thesis statement  statement.

2.1 Interactive

Instruct students to interact with the chatbot for guidance

chatbot on topic exploration, argument development, and 20 min
engagement evidence gathering.
2.2 Source Teach students how to critically evaluate sources, cite
evaluation and them properly, and avoid plagiarism, with the chatbot 15 min
2 Interacti analyzation providing assistance.
: é\hgtrggtlve (1) Provide guidance on structuring an essay, including
activity and 2.3 Essay the introduction, body paragraphs, and conclusion. )
essay structure and (2) Instruct students to seek the chatbot’s advice on 15 min
development organization organizing their ideas and maintaining coherence
throughout the essay.
(1) Instruct students to draft their essays based on the
2.4 Writing and g:;/ﬁg?é);g\}ih;:rl]scestatement, supporting arguments, and 20 min
revision Process (2) Encourage self-reflection and revision, utilizing the
chatbot’s feedback to improve their essay.
(1) Facilitate peer review sessions where students
3.1 Peer review  exchange essays and provide constructive feedback. 15 min
and feedback (2) Encourage critical analysis and suggestions for
improvement, utilizing the chatbot’s guidance.
(1) Instruct students to revise their essays based on the
3. Peer : feedback received.
Review and :;"nzd':rg%?é c(iirgrlt (2) Allocate time for students to reflect on their learning 15 min
Finalization experience, including the role of the chatbot in enhancing
critical thinking and writing skills.
(1) Summarize key concepts covered in the lesson and
3.3 Conclusion reinforce the importance of critical thinking in writing. 5 min

and wrap-up

(2) Allow students to ask questions, share insights, and
provide final reflections on the lesson.

In the whole process, chatbots play a crucial role in the chatbot-enabled cognitive offload instruction approach to
facilitate critical thinking in English essay writing. Here’ s how each step contributes to the development of critical
thinking skills, as shown in table 3:

Sections

Table 3. The contribution of each step to the development of critical thinking skills

Contribution to the development of critical thinking skills

1. Preparing
for essay
writing

Topic
introduction and
thesis statement

Students begin to engage in critical thinking from this step. They
analyze the topic, consider different perspectives and formulate a
concise and arguable thesis statement with the help of the chatbot’s
guidance.

2. Interactive
chatbot
activity and
essay
development

2.1 Interactive

Students ask questions, receive prompts and engage in dialogue that

chatbot encourages them to analyze information, consider multiple viewpoints,
engagement and refine their arguments.
2.2 Source The chatbot assists in critical evaluation of sources, encouraging
evaluation and students to select credible and reliable information. This activity helps
analyzation students develop their research and analytical skills.
Structuring their essays builds their critical thinking skills in terms of
2.3 Essay organizing ideas, developing logical arguments, and maintaining

structure and
organization

coherence. The chatbot provides guidance on organizing thoughts,
making connections between paragraphs, and ensuring a well-
structured essay.

2.4 Writing and
revision Process

Students analyze the chatbot’s suggestions, assess their own arguments,
and revise their work to enhance clarity, coherence, and depth of
critical thinking.

3. Peer
Review and
Finalization

3.1 Peer review
and feedback

Students critically analyze each other’s essays, identify strengths and
weaknesses, and offer constructive suggestions for improvement.
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This process encourages critical reflection on their own writing, the
effectiveness of their arguments, and the overall improvement of their
critical thinking skills. The chatbot’s role in providing feedback and
guidance throughout the process further enhances students’
metacognitive awareness.

3.2 Final draft
and reflection

It prompts students to reflect on their progress, summarize key
concepts, integrate their learning, and consider the transferability of
their critical thinking skills.

3.3 Conclusion
and wrap-up

Throughout these steps, students gradually build their critical thinking skills in writing English essays. The activities
are designed to scaffold their learning and promote higher-order thinking. The chatbot serves as a valuable resource,
providing guidance, feedback, and prompts to facilitate the development of critical thinking skills.

3.4 Assessment method

To gauge students’ critical thinking skills and ensure academic integrity, teachers can implement the AI Content
Detector to identify potential plagiarism of text generated by chatbots. Additionally, the Analytical Rubric, which is
adapted from Holistic Critical Thinking Scoring Rubric (HCTSR) (Facione, 1994), assesses critical thinking in
English essay writing based on the five learning objectives: LO1 evaluates the depth of critical examination and
evaluation of sources, LO2 assesses the level of creativity and unique ideas generated, LO3 measures the strength of
reasoning and logical thinking, LO4 examines the effectiveness of articulating thoughts through writing, and LO5
gauges the metacognitive skills applied in self-analysis and improvement. The rubric utilizes a four-level scale,
ranging from “significantly weak” to “strong”. Thus, by integrating Al Content Detector and Analytical Rubric,
instructors can comprehensively evaluate students’ critical thinking development and maintain academic integrity in
the chatbot-enabled cognitive offload instruction.

4. DISCUSSION AND RECOMMENDATION

This study has significant implications for various aspects of education, particularly within the realms of Online
Learning, Social Change, and the utilization of MOOC:s. Firstly, the chatbot’s immediate feedback and personalized
interactions can mitigate the challenges of distance learning and enhance learning outcomes in virtual environments,
effectively bridging the gap between students and instructors. Secondly, by equipping students with the skills to
think critically, challenge conventions, and develop unique perspectives, this instruction approach prepares students
to contribute meaningfully to social discourse and navigate complex challenges, ultimately driving positive social
change. Thirdly, the findings underscore the viability of integrating such tools into MOOCs to promote critical
thinking skills in a large and diverse learner population. This synergy enhances accessibility to quality education and
equips learners worldwide with essential critical thinking skills. In conclusion, chatbot-enabled cognitive offload
instruction approach has the potential to contribute to the transformative landscape of MOOCs. Educators and
institutions can leverage the power of technology to cultivate critical thinkers who are adept at navigating
complexities, effecting positive societal shifts, and engaging in lifelong learning pursuits.
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ABSTRACT

This quasi-experimental research aimed to investigate the effect of inquiry-based learning on classical Chinese at a public
school in Mouding, Yunnan Province, China. The study had three specific objectives: (1) to design inquiry-based learning in
classical Chinese; (2) to validate inquiry-based learning in classical Chinese; and (3) to compare the academic achievement of
students in classical Chinese under traditional learning methods and inquiry-based learning. The study population comprised 600
grade 10 students in the 2022 academic year, with 35 students purposefully selected for the research. Data were collected from
March to May 2023. The experimental group consisted of 21 grade 10 students who were taught using inquiry-based learning,
while the control group comprised 14 grade 10 students who were taught using traditional methods. Pre-test and post-test results
were used to determine students' academic achievement in classical Chinese. The statistical methods used included mean and
standard deviation, paired sample t-test, and independent sample t-test to compare the independent variables (inquiry-based learning
versus traditional teaching methods) and dependent variables (pre-test and post-test scores). The findings of this study indicate that
the inquiry-based approach resulted in higher scores for grade 10 students than the traditional approach (91.43 and 81.87,
respectively). However, the independent sample t-test showed no significant difference in classical Chinese academic achievement
between grade 10 students taught using inquiry-based learning and those taught using traditional methods.

Keywords:
Digital media for education, High school Chinese Education, Inquiry-based learning, Academic Achievement Test.

1.Introduction

The present state of traditional teaching in the discipline of classical Chinese involves teachers conveying knowledge to
students through books and following the texts while students passively listen and attempt to comprehend the information presented.
Classical Chinese subjects, in particular, predominantly use teacher-centered learning methods, with lectures being the primary
mode of delivery. This one-way mode of communication results in decreased student engagement, as students are not encouraged
to participate actively in learning (Husni, 2020). Consequently, high school students enrolled in classical Chinese courses have
been subjected to a teaching method that relies heavily on textbook-based knowledge dissemination and one-way communication
for a long time. However, this approach has some drawbacks, as classical Chinese is often considered a passive and tedious subject.
The approach may cause students to become disinterested and disengaged from learning, leading to weariness and resistance to
learning. In particular, some students may find classical Chinese challenging and not know how to approach learning it, which
further exacerbates their resistance to the subject matter. If a subject is too challenging and fails to motivate students, it can lead to
inactivity and disinterest.

Moreover, students may also view the subject as irrelevant, which causes them to adopt a lackadaisical attitude toward the
course and affect their learning behavior. This lack of active participation is often attributed to the teacher implementing a less
engaging learning model (DePorter & Hernacki, 2007). The problem of students needing to be more active in learning classical
Chinese is attributed to various complex factors. These factors arise from the students, teachers, subjects, learning methods,
classroom, and school environment. Specifically, using suitable learning methods significantly motivates students to become more
engaged and enthusiastic. Learning can become creative, effective, and fun by using suitable learning models and fostering a more
engaging learning environment (DePorter & Hernacki, 2007). The emergence of digital media, including mobile Internet,
microblogs, and social media, is transforming traditional modes of information transmission. Integrating digital media technology
into inquiry-based classroom teaching challenges traditional teaching methods and knowledge transmission. Digital media inquiry-
based teaching is a form of inquiry-based learning. It involves teaching students the main content while inspiring and guiding them
to engage in independent learning forms, such as setting topics, group discussions, innovative thinking, and practical operations.
This approach allows students to use their digital lives, digital marketing, and digital network communities as reference objects for
inquiry-based learning activities, making it suitable for independent learning content. In an environment that emphasizes free
expression, questioning, inquiry, and problem discussion, the approach focuses on cultivating students' innovative thinking and
speculative abilities through individual, group, and mutual problem-solving attempts. Combining digital media and inquiry-based
teaching offers a new classroom learning mode and a new learning experience for students that integrates an inquiry-based learning
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mode while experiencing science and technology classrooms. The role of students in digital media inquiry-based learning shifts
from passive to active, while the role of teachers shifts from teaching to guidance. Learning space transforms from closed to open,
and learning forms shift from single to diversified. Despite this approach's challenges, there is no doubt that students' acceptance
and satisfaction with this classroom learning mode are far greater than those of traditional classroom-based learning.

2.Literature Review

2.1 Inquiry-based learning

Inquiry-based learning is a way to develop learners' curiosity and desire to explore, as well as their critical thinking and
problem-solving skills (Onyema et al., 2019). It engages students in a genuinely scientific discovery process and increases their
participation and collaboration. Inquiry-based learning involves autonomous learning, where students decide what knowledge, they
need to learn, identify resources, and evaluate their improvement. It focuses on personal stories of "learning journeys" It fosters
students' exploration of novel ideas and concepts via personal discovery and interaction with tangible objects and individuals in
real-life settings. It is an educational tenet in higher education that hinges on students' self-reliance and self-governance, i.e.,
learning through research. It is not the sole approach to learning, nor is it the sole method for teachers to instruct students and for
students to absorb information (tell-listen). The two learning methods should complement and improve each other. In light of the
current situation in China, we (students and teachers) should vigorously advocate the research and practice of inquiry-based learning
(Huber, 2009). Inquiry-based learning is an instructional approach in higher education that centers on the principles of self-directed
and autonomous student learning through research. This approach is consistent with a long-standing academic tradition that sees
research as an ongoing process of academic inquiry. Many higher education institutions adopt the inquiry-based learning framework
(Huber, 2009). As a primary defense of their work. Inquiry-based learning is a teaching philosophy that emphasizes students'
autonomy in learning, and research is the primary mode of knowledge acquisition. This approach is deeply rooted in the academic
tradition of ongoing inquiry, with research being an indispensable tool for exploring new knowledge.

2.2 Digital media for education

Digital media pertains to information media stored, processed, and transmitted in binary form, encompassing digital words,
graphics, images, audio, video, animation, and so on (Rajko et al., 2022). Simply put, the media that employs digital technology as
a communication medium can be classified as digital media, such as Tencent, Sina, NetEase, and other portals that we usually get
information from; Baidu, 360, Sohu and other search engines for searching information; Common social platforms such as WeChat,
Weibo, and QQ; and video music websites such as Youku, Tencent Video, Baidu Video, QQ Music, and NetEase Cloud Music. E-
commerce platforms such as Taobao, JD. COOM, and Suning.cn; Apps involving clothing, food, housing, transportation, and other
aspects, including Meituan, Public Comment, Ctrip, and Qunar.com. In addition, digital media is integrated with traditional media
in development; the communication format that delivers information and entertainment services to users through digital technology,
network technology, and traditional media is known as "new media." (Rajko et al., 2022). "New media" can be understood as the
integration of digital media and traditional media, and it can also be understood as the integration of digital media and various
fields, that is, digital media life, culture, industry, education, and so on. For example, the integration of the Internet, broadband
local area networks, wireless communication networks, satellites, and other channels, along with computers, mobile phones, digital
televisions, and other terminals, as well as traditional media, is employed. (Zhao & Zhao, 2022). With the development of modern
multimedia technology, the development of the digital media teaching industry is unstoppable. Digital media teaching is a new
educational model combining digital technology and multimedia education (Zhao & Zhao, 2022). Specifically, it refers to the
activities of teachers in classroom teaching according to the teaching purpose and the characteristics of teaching objects, adopting
appropriate teaching methods, reasonably selecting and using modern teaching media, harnessing various forms of media
information to impact students, establishing a rational teaching structure, and attaining the most favorable teaching outcomes. The
digital multimedia teaching mentioned in this paper is a kind of teaching method that uses computers, mobile phones, tablets, and
other electronic devices as the media and the teaching content as words, graphics, images, audio, video, animation, and other media
(Fang & Huang, 2019). It is a modern digital teaching method that combines teaching content and ideas, especially the process of
teachers using multimedia courseware made in advance to carry out teaching with the help of digital multimedia teaching software.

3 Conceptual Framework

Independent Variable Dependent Variable
Traditional > Control > Achievement test
learning method group student score
| Compare

achievement test
score

h 4

Digital media Experime .
leanu'fg method > ntal group > Achievement test
student score

The current study will use a pretest and post-test to understand the learning situation, prepare for understanding the basis of
knowledge, and determine teaching strategies. It is compared with a post-test, the purpose of which is to verify the teaching effect
and provide an excellent basis for improving teaching. Both the pretest and post-test were written tests, aiming to test the overall
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performance basis of the experimental research. The content of the test was selected from the teaching materials "5-Year College
Entrance Examination 3-Year Simulation" (a book published by China Capital Normal University Press and Education Science
Press in June 2008). The time of the pretest and post-test is 40 minutes, respectively. The content of the test is divided into three
items: Item 1, classical Chinese lexical knowledge, accounts for 30 points; Item 2, reading comprehension, accounts for 20 points;
and Item 3, classical Chinese translation, accounts for 50 points.

4. Research Methodology
This study focused on teaching classical Chinese with digital media as an additional teaching tool in the classroom to show
the learning of classical Chinese and let students learn Chinese through an inquiry-based learning mode.

4.1 Data Collection

The data were collected through the achievement test. The "test" provides information on the participants' basic knowledge of
Chinese and guides researchers in planning courses. The tested data is used for comparison. The test scores of both the experimental
and control groups are comparable, as they received identical problem types. In terms of testing language proficiency, students can
compare theories (accuracy, score, speed of answer, etc.). Academic Achievement Test data: Text data, which can be quantified,
can be researched and analyzed by the researcher.

4.2 Data Analysis

This study used Statistical Package for Social Science (SPSS) version 25.0 for data analysis. Descriptive statistics were used
to analyze the participants' demographic data, including frequency, percentage, mean, and standard deviation. Independent sample
t-test and paired sample t-test were used to analyze the differences between the two groups.

5 Results

Table 1 provides descriptive statistics of the experimental group, which compared the pre-test and post-test scores of 10th-
grade students who underwent inquiry-based learning using digital media. The average score of students who passed the pre-test
was 84.92, ranging between 92 and 76. Conversely, those who passed the post-test achieved an average score of 91.43, ranging
between 98 and 79. The noteworthy difference between the scores implies that the students in the post-test experimental group
learned better than their pre-test counterparts.

Table 1: Descriptive statistics on the experimental group performance of 10th-grade students who were taught using traditional
methods.

Descriptive statistics

N Min Max Mean S.D
Pre-test 21 76 92 84.29 3.964
Post-test 21 79 98 91.43 4,996

Table 1 provides descriptive statistics of the experimental group, The average score of students who passed the pre-test was
84.92, ranging between 92 and 76. Conversely, those who passed the post-test achieved an average score of 91.43, ranging between
98 and 79. The noteworthy difference between the scores implies that the students in the post-test experimental group learned better
than their pre-test counterparts.

Table 2: Descriptive statistics on the control group

Descriptive statistics

N Min Max Mean S.D
Pretest 14 64 87 76.71 6.911
Post-test 14 69 89 81.71 6.450

The findings indicate that students who passed the pre-test achieved an average score of 76.71, with a range of scores between
87 and 64. Conversely, those who passed the post-test obtained an average score of 81.71, with a range of scores between 87 and
89. The considerable difference in the scores suggests that the post-test group outperformed the pre-test group.

Table 3: Dependent Samples t-test Results (Experimental group)

Paired t-test

Group N M S.D t df Sig(one-tailed)

Pre-test 21 84.29 3.964 -6.065 20 0.001

Post-test 21 91.43 4.996
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Table 3 presents the results of the dependent samples t-test conducted on the experimental group. The results indicate that sig
(0.001) < 0.05, signifying a significant difference in the test scores. Thus, the use of digital media to enhance inquiry-based teaching
has a substantial impact on improving students' academic performance.

Table 4: Dependent Samples t-test Results (Control group)

Paired t-test

Group N M S.D t df Sig(one-tailed)
Pre-test 14 76.71 6.911 -3.947 13 0.001
Post-test 14 81.71 6.450

The table above presents the results of the dependent sample t-test conducted on the control group. The data analysis revealed
that sig (0.001) >0.05, indicating that there was no significant difference in the test scores. Thus, traditional teaching methods did
not significantly improve students' scores.

Table 5: Independent sample T-test group statistics

number Mean of Post- S.D t df Sig(two-tailed)
test
Experimental 21 91.43 4.996 5.015 33 0.108
Control 14 81.71 6.450 4.763

An independent sample t-test was performed to investigate the significant difference in the achievement of Grade
10 students between the digital media-enhanced inquiry teaching method and the traditional teaching method in their
post-test. The researcher employed post-test data, utilized the gap between the post-test of the two groups, and
employed the t-test to compare the significant difference between the two teaching methods. The results revealed that
the average post-test score in the experimental group was 91.43, while that in the control group was 81.71. The
experimental group's score was significantly higher than the control group, with no sig (0.108) >0.05, indicating no
significant difference in students' achievement scores between the two teaching methods. Numerous factors contribute
to this phenomenon, encompassing various aspects that can significantly influence the outcomes of experimental
research. One of these factors is the restricted duration of the experiment, which imposes inherent limitations on the
depth and breadth of the investigation. Additionally, variations in students' interests and levels of engagement play a
crucial role in shaping the research outcomes. The diverse range of interests among students participating in the
experiment can lead to discrepancies in their motivation and commitment, potentially affecting the quality and
reliability of the results obtained. Furthermore, another pertinent factor is the constraint on practicing outside the class.
There need to be more opportunities for students to engage in practical application and reinforce the knowledge gained
during classroom sessions to ensure their understanding and mastery of the subject matter, thereby influencing the
overall experimental outcomes. Collectively, these factors underscore the intricate nature of experimental research,
highlighting the need for meticulous consideration and management of the multiple variables at play to ensure accurate
and meaningful results.

6.Suggestion
The current study provides valuable recommendations for students and teachers involved in teaching classical
Chinese, administrators, and future researchers in this field.

6.1. Recommendations for Students:

Based on the study findings, it is recommended that students adopt digital media-enhanced inquiry-based
learning methods to achieve better academic performance. The study suggests that such methods can motivate and
engage students, leading to more active and practical learning. Specifically, performance-motivated, suggestive, and
inquiry-based teaching methods are suggested to improve the academic nature of Chinese lessons.

6.2 Recommendations for Teachers:

For teachers, the study highlights the importance of adopting effective teaching methods that enhance students'
understanding of the text. The study's findings indicate that some students may have difficulty understanding the
background of the text due to ineffective teaching methods. Therefore, it is recommended that teachers use digital
media-enhanced inquiry-based learning methods to help students with poor academic performance to understand
better and engage with the subject matter. The study's findings suggest that such methods can lead to improved
academic performance and a deeper understanding of the subject matter. Future researchers are recommended to
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explore the potential of advanced technology-enhanced learning for teaching classical Chinese. For instance, artificial
intelligence (Al) and chatbots can be utilized to create personalized learning experiences that adapt to each student's
individual needs and learning styles. Furthermore, incorporating inquiry-based learning methods into these
technology-enhanced learning environments can provide students with deeper insights and better promote their
learning of Chinese as a Foreign Language. Therefore, more practice and experimentation are necessary to identify
the most effective learning methods and further improve the quality of education in classical Chinese.

6.3Recommendations for Future Researchers:

For prospective researchers, delving into inquiry-based methods for learning classical Chinese remains a
promising avenue. As society continues to evolve, higher education undergoes a profound transformation due to
escalating global interconnectedness, as highlighted by Brennan (2008). This shift has prompted changes in
educational formats, with numerous US institutions adapting traditional courses into online, hybrid, or technologically
augmented formats. This adaptation, driven by accessibility and the need to cater to a diverse student population, has
opened up new avenues for learning, as evidenced by the potential of online instruction emphasized by Keengwe and
Kidd (2010).

In the digital landscape, the concept of Massive Open Online Courses (MOQOCS) emerges as a potent tool for
personalized learning, capable of guiding students along tailored learning paths. Just as MOOCs have revolutionized
education, inquiry-based techniques hold a similar transformative potential for the pedagogy of learning classical
Chinese. The effectiveness of these methods, particularly in the realm of foreign language acquisition such as Chinese,
warrants careful empirical investigation. The central question remains: can inquiry-based learning more effectively
engage students and facilitate the development of deeper perspectives? This question prompts a comprehensive
exploration aimed at enhancing the education of classical Chinese.
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ABSTRACT

The objective of this research was to find the effect of simulation-based inquiry learning on students’ learning achievement. It
was verified whether virtual reality simulation technology would promote students’ learning achievement with inquiry-based
learning. The experimentation that included experimental group as well as control group was used. One hundred and twenty
students in a college in southern China were selected using cluster random sampling. The research instruments included Oubeier
Cloud Platform Simulation Experiment Training System with five simulated experiments, lesson plans in seven weeks, a test that
was examination paper with fill in blank, multiple choice, true or false question, short answer question, calculation, case analysis

and essay questions. Furthermore, the statistical methods used in data analysis were mean, standard deviation

and independent sample t-test. After the experiment, the students were required to do the examination paper. The result

showed that the scores of students who learned with simulation-based inquiry learning were significantly higher than those who
learned with traditional method at .05 level.

KEYWORDS

Virtual reality simulation technology, Inquiry-based learning, Learning achievement, Chemical safety and management.
1.Introduction

With the rapid development of modern technology, students can learn on their own by taking advantage of the
information technology such as virtual laboratory and simulation experiment (Lazar & Panisoara, 2018). Simulation
experiments make a virtual laboratory (Thees et al., 2020) where students can think independently, discuss the
situation with their group members and complete their projects (Yuen et al., 2023). In this environment, students can
experience various kinds of risks (Sarwono & Lyau, 2022). In addition, simulation system have many advantages
such as no limitation of time and place so that students can learn whenever and wherever, with few resources
including equipments, reagents and avoiding the danger in real laboratories (Alvarez-Marin & Velazquez-lturbide,
2021).

Inquiry-based learning method is also applied in the research. It is an approach that students raise a question,
make assumptions, check resource or use the knowledge that they ever learned to design schemes (Bogar, 2019).
Lawson (2010), one of educationalists, says students will enhance their creative thinking, critical thinking and the
ability of actual operation. Inquiry-based learning makes students comprehend the knowledge of courses deeply
especially in science, learn how to collaborate with each other that they share resources to other group members,
know how to learn various kinds of subject even working skills that are beneficial for them to form the habit of life-
long learning (Quintana et al., 2005; Shih et al., 2010; Wenk, 2000; Wilke & Straits, 2005). In this research, inquiry-
based learning is combined with simulation experiment system to improve student learning achievement.

The course chemical safety and management was used in this research. In recent years, chemical plant
explosions and chemical laboratory explosions have caused casualties and hazardous chemical leakage to pollute the
environment. The cause of these explosion accidents is usually due to imperfect factory safety management or
nonstandard operation of personnel in related positions, which has caused many countries to attach great importance
to chemical safety. According to the impacts of chemical accidents, it is necessary for students especially whose
major is related to chemical engineering to grasp chemical safety knowledge. However, based on constraint of real
laboratory condition, students cannot experience the consequence of chemical disaster, which leads them feel bored
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in class. In order to solve the problem, this study focuses on how to combine virtual reality simulation technoloay
with inquiry-based learning to improve students’ knowledae on chemical safety and management.

2.The Literature Review

2.1 Virtual reality simulation technology

Computer simulation technology belongs to non-immersive system that is one of virtual reality systems
(Cipresso et al., 2018). Non-immersive system means users only use desktop where they can see the dynamic scenes
(Cipresso et al., 2018). Nowadays, virtual reality is applied in a number of subjects or fields including simulated
training in physics, chemistry, medicine, social phenomenon, news, entertainment, etc. (Gallagher et al., 2005;
Schmidt et al., 2017; Slater & Sanchez-Vives, 2016). For example, Oubeier Cloud Platform Simulation Experiment
Training System is used in this research, which is developed by Beijing Oubeier Software Technology Development
Co., Ltd. Students can further familiarize themselves with professional basic knowledge, understand the basic
laboratory experimental environment, train basic hands-on ability. The following pictures in Figure 1 shows
simulated experiments programmes as well as the scene in simulated experiments in Oubeier Cloud Platform
Simulation Experiment Training System.

RERER
desktop hydrochloric acid

—

: Figure 1.
Experiment Scenario 1 and Experiment Scenario 2

In the future, there will be many opportunities that virtual reality may decline the demand in input facilities like
bend-sensing gloves. It is possible for users to only use their hands to interact with virtual scenes or objects
(Cipresso et al., 2018). Nevertheless, it requires display equipment with higher distinguishability and synchronous
rate. Besides, the virtual scene in the display equipment currently is still not vivid enough, which will be a challenge
for developers.

2.2 Inquiry-based learning

In this research, there are five steps by applying inquiry-based learning:(1) asking questions (2) hypothesizing
(3) formulating plans for verifying hypotheses (4) implementing plans (5) drawing conclusions and communicating.
Actually, the five steps were based on Dewey’s inquiry-based learning theory. In Dewey’s opinion, “Inquiry” is
students who face uncertain situation explore distinguishing factors and make them integral in order to design a
certain situation (Dewey, 1938; Dimova & Kamarska, 2015). One of Dewey’s inquiry-based learning model
mentioned thinking, which is the way to explore the core of problems and the approach to transform inference to
conclusion even evidence (Dewey, 1910).

3.Research Methodology

The objective of this research was to to find the effect of simulation-based inquiry learning. Therefore, this
research took advantage of experimental method where participants were divided into experimental group and
control group. Before this study, they are not exposed to chemical safety and management courses.
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3.1 Experimental Design

This study adopts two-group experimental design

Treatment Posttest
Experimental Group X O
Control Group - 02

X is Oubeier Cloud Platform Simulation Experiment Training System with inquiry-based learning. Oy is the
score of the experimental group and O; is the score of the control group.

3.2 Research Instruments

(1) Oubeier Cloud Platform Simulation Experiment Training System: The system is designed by Beijing Oubeier
Software Technology Development Co., Ltd, where there are five models of simulated experiments. It has a strong
vivid sense of the operating environment, operational flexibility and autonomy.

(2) Lesson plan: There are 7 weeks lesson plans, which include three learning objectives: affective, cognitive and
performance objectives as well as use five steps of inquiry-based learning to teach students.

(3) Test: The test uses an examination paper that has seven types of question: fill in blank, mutiple choice, true or
false question, short answer question, calculation, case analysis and essay questions. The content of the learning
achievement test is from a chemical safety and management course.

3.3 Data Collection

60 students in the experimental group and 60 students in the control group randomly selected using cluster
random sampling, and they were also recruited by the university through the national unified examination for
admission to ordinary colleges in China. The experimental group was taught with simulation-based inquiry learning,
while the control group was taught with the traditional method. After 7 weeks of experiments, both groups were
administrated on the same examination test.

3.3 Data Analysis

Students’ test scores were analyzed to determine whether there is significant difference between an
experimental group and a control group by using independent t-test.

4.Result

In this research, the test scores of 60 students in the experimental group and 60 students in the control group
were analyzed by independent samples t-test. The following tables showed the result:

Table 1. Mean and Standard deviation of the test scores of two groups

Group The case number X S.D Standard error
mean
Control group 60 67.52 10.39 1.34
Experimental group 60 87.7 8.37 1.08

Table 2. Independent samples t-test of the effect of simulation-based inquiry learning on learning achievement

Group Control group Experimental group
X S.D X S.D t P
Test scores 67.52 10.39 87.07 8.37 -11.35 .000

Table 1 and Table 2 showed analyzed results. First, the mean of experimental group was 87.07 and that of
control group was 67.52. Secondly, the standard deviation of control group was higher than that of experimental
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group. Moreover, P value was .000 that was smaller than o that was 0.05. That is to say, there was a significance
between control group and experimental group.

5. Discussion

From the discussion, the result showed the scores of students who were taught by Oubeier Cloud Platform
Simulation Experiment Training System together with inquiry-based learning were higher than that of students who
were taught with the traditional method. Pulijala et al.(2018) did an experiment with two groups of student who
were taught human bloodstream. One group was taught by virtual reality simulation technology and another group
was taught by PowerPoint slide. After the experiment, they did the same test. The score of the group with virtual
reality was higher than that with PowerPoint slide. Another study had a same result, which took advantage of virtual
reality chemistry laboratory. They also divided participants into experimental group as well as control group. Before
the experiment, the scores of experimental group pre-test were similar with that of control group pre-test. After the
experiment, the scores of experimental group post-test were higher than that of control group post-test. Moreover,
the increase of experimental group test scores was bigger than that of control group test scores (Su & Cheng, 2019).
The reasons why the scores of students with virtual reality simulation technology were higher than those with
PowerPoint slide were the advantages of virtual reality simulation technology as well as inquiry-based learning.
Virtual reality had various resources such as simulated experiments, micro-videos, and colorful images for students
comprehending chemical safety and management concepts or regulations (Thees et al., 2020). Another point is
inquiry-based learning that made students query the knowledge confirmed, use creative thinking to analyze
problems, express their ideas bravely (Hamm & Adams, 1992; Hinrichsen et al., 1999; Rutherford & Ahlgren,
1991;Wilder & Shuttleworth, 2005). Furthermore, students could experience directly the disasters from virtual
reality simulation technology that was caused by chemical accidents. That would make them understand the real
impact of the incidents.

6. Conclusion

This research set out to find the effect of simulation-based inquiry learning and identify virtual reality simulation
technology could promote students’ learning achievement with inquiry-based learning. The significance of this
research was that virtual reality simulation technology could be combined with inquiry-based learning to make
students comprehend the knowledge of chemical safety deeply and understand that it is very important for
everybody to grasp chemical safety knowledge especially students majoring in chemistry engineering.

7. Recommendation

Virtual reality simulation technology with inquiry-based learning also can be applied in the factories in all
kinds of high-risk industries. When new employees as well as workers who never learn safe production are trained,
managers or technicians in enterprises can take advantage of virtual reality simulation technology in an online
platform to make new employees and workers learn safe production knowledge and accidence in production. It will
lead new employees and workers to understand that if they do not operate seriously according to safe production
regulation or standards, they will face how dangerous situation and huge responsibility. In addition, virtual reality
simulation technology with inquiry-based learning via online classroom can be even learnt by managers, technicians
and old employees because they will review the safe production regulation or standards. This will help them find the
errors or non-standard operation they ever did, which will may prevent them from facing huge responsibility even
losing their life.

Of course, Oubeier Cloud Platform Simulation Experiment Training System included Massive Open Online
Courses (MOOCSs) where students could learn operation requirements, announcements and some chemical
knowledge. Inquiry-based learning can be applied in MOOC:s in the future, which will lead students think on their
own and they will find the approaches or related knowledge in MOOCSs. Sometimes they will have chances to design
projects or do experiments to verify whether the knowledge teachers said in MOOCs was exact or not. This will
make them be more interested and promote them to finish a whole course.
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ABSTRACT

This study adopted qualitative interviews and content analysis to explore the digital competencies of advertising
practitioners in the digital economy. The interview subjects were from 5 leading advertising companies in Shanxi
Province, China, and 12 people participated in the interview, and the interview recordings were transcribed and then
openly encoded and analyzed by NVIVO.14 software. The results identified data-driven decision-making skills,
digital marketing strategy formulation skills, digital media management and optimization skills, and user experience
design and optimization skills as four core dimensions of digital competencies for advertising practitioners. This
provides guidance for talent recruitment and development in the advertising industry, and also offers implications for
curriculum design and teaching reforms in higher education institutions.

KEYWORDS

Advertising Practitioners; Digital Competencies; Digital Economy; Management; MOOCSs; Online Learning;
Social Change

1. INTRODUCTION

With the rapid evolution of digital technologies such as mobile internet, 5G, and artificial intelligence, the advertising
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industry is undergoing significant transformations and challenges (Bohan, 2018). Possessing strong digital
competencies has become crucial for advertising practitioners (Martin & Echegaray, 2018). This study aims to
explore the digital competencies of advertising practitioners in the digital environment through interviews and content
analysis. The findings will provide insights for talent recruitment and development in the advertising industry,
enabling practitioners to navigate the complex digital landscape effectively, and also offers implications for
curriculum design and teaching reforms in higher education institutions.

2. LITERATURE REVIEW

Digital competencies encompass a range of skills, knowledge, and mindsets necessary to perform work tasks in the
digital era (Gallardo-Echenique et al., 2015). According to Redecker (2017), these competencies involve
multidimensional abilities such as information retrieval, technology application, and collaboration. In the context of
advertising practitioners, digital competencies focus on specialized capabilities including data-driven decision-
making, digital marketing strategy formulation, digital media management, and user experience optimization (Bohan,
2018; Dwivedi et al., 2021). Targeted training in digital competencies can assist students in adapting to industry
demands and improving their employability (Reddy et al., 2023). It is crucial to develop systematic digital
competency models and quantitative evaluations to address the research needs in this area (Carolus et al., 2023).

Recent studies emphasize the importance of developing digital skills that align with industry requirements to bridge
talent gaps in the digital economy (Reddy et al., 2023). However, higher education institutions currently face
shortcomings in this aspect and need to strengthen reforms through tailored teaching practices (Kozuh et al., 2021).
The cultivation of digital competencies among advertising students demands sustained attention and efforts to ensure
they are well-prepared for the digital landscape (Bryukhanova et al., 2021).

3. RESEARCH METHODOLOGYY AND RESULTS
3.1 Interviews and Content Analysis of the Interviews

This study randomly selected five of the top ten advertising companies in Shanxi Province as the survey sample. Each
company provided three interview subjects, including the CEO and the heads of two departments, resulting in a total
of 15 intended interviewees. However, three participants were unable to take part, leaving a total of 12 actual
interviewees. Among them, 10 were male and two were female, with ages ranging from 28 to 45 years old, and about
one-third of the respondents were over 35 years old. On average, the interviewees had 11.5 years of work experience.

The interviews were primarily conducted face-to-face, while some respondents were interviewed over the phone and
WeChat voice. These semi-structured interviews aimed to explore advertising practitioners' digital competency
requirements. The recordings were transcribed and translated into English for analysis. Content analysis using open
coding and axial coding (Urquhart, 2013) was performed to identify themes and dimensions, employing NVIVO.14
software for text content analysis.

At the study's initial stage, word frequency statistics were applied to the interview transcripts, resulting in 874 terms,
which included key and high-frequency words commonly mentioned by the participants. Figure 1 displays the high-
frequency word clouds from the interviews.
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Fig. 1: Word clouds of the Interview

3.2 The Results of the Open Coding

During the open coding process, the researcher meticulously read through the transcriptions of each interview,
marking and coding statements that expressed relevant concepts or viewpoints pertaining to the research questions.
For instance, in the 1% interview, the statement "the most important employee abilities are innovative thinking and
digital communication skills" was marked and coded as “innovative thinking" and "digital communication skills." On
average, each interview audio file generated 118 open codes. Taking the 9" interview as an example, it produced 113
open codes, covering 279 reference points, including aspects such as "digital literacy,” "data analysis,"” "digital content
creation," and others.

Through meticulous parsing, judicious comparison, and thoughtful synthesis of the content contained within the open
codes, the researcher distilled the voluminous raw data into a concise compendium of 81 refined open codes. This
systematic process of optimization crystallized the core conceptual elements embedded in the textual data, thus laying
a solid foundation for the subsequent axial coding construction.

3.3 The Results of the Axial Coding

During axial coding, the open codes were compared, associated, and categorized, leading to the identification of 8
key dimensions: Data-driven decision-making skills; Digital marketing strategy formulation skills; Digital media
management and optimization skills; User experience design and optimization skills; Team collaboration skills;
Learning skills; Industry insight skills; Career development skills.

Through further analysis and integration, the researcher pinpointed that while teamwork skills were important, they
extend beyond the digital realm as general competencies. Similarly, learning ability, career development skills, and
industry insight were essential but not specific to digital competency. Considering all factors, this study identified
four key dimensions of digital competencies: data-driven decision-making skills, digital marketing strategy
formulation skills, digital media management and optimization skills, and user experience design and optimization
skills.

Data-driven decision-making skills are crucial in the digital environment, as advertising decisions need to be
grounded in a comprehensive analysis of big data. The interview results revealed that practitioners recognize the
importance of data collection, processing, and modeling capabilities, as these skills generate valuable insights for
decision-making (P3, P5). For instance, interviewees mentioned leveraging tools like Python to mine big data and
optimize marketing allocation decisions (P9).
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Digital marketing strategy formulation skills are vital for advertising practitioners to develop effective strategies
in response to evolving consumer demands and preferences (P2, P8). This requires astute

judgment of market and industry trends (P1, P10), along with the ability to select appropriate digital marketing
channels and content (P6, P11). Interviewees mentioned formulating differentiated digital marketing mix strategies
based on customer profiles and purchasing cycles (P12). Digital media management and optimization skills are
essential as advertising practitioners navigate various digital media channels, such as social media and search
engines (P4, P7). In-depth understanding of channel strengths, evaluation of effectiveness, and driving continuous
improvements are key aspects of these skills (P2, P9). For example, interviewees highlighted the importance of
testing different e commerce product page options to improve conversion rates (P12).

User experience design and optimization skills emerged as a critical dimension in the digital environment (P1, P3).
Interviewees emphasized the significance of focusing on user needs, conducting user research, and applying
interaction design principles (P5, P8). Adopting a user-centered design approach was mentioned as a strategy to
enhance user stickiness in mobile app development (P10).

In conclusion, the identification of these four key dimensions of digital competencies provides valuable insights into
the requirements of advertising practitioners in the digital environment. Data-driven decision-making skills, digital
marketing strategy formulation skills, digital media management and optimization skills, and user experience design
and optimization skills all contribute to successful performance in the digital advertising landscape. Understanding
and developing these competencies can enhance the effectiveness and competitiveness of advertising practitioners.

4.Discussion and Conclusion

This study identified four core competencies required for advertising practitioners in the digital economy through
qualitative research methods. The findings provide insights for online learning, social impact, and MOOC platform
development:

First, Advertising professionals and undergraduate are expected to develop knowledge and capabilities necessary to
serve a digitized consumer or risk becoming individual contributors to a growing digital skills gap (Langan et al.,
2019). By taking relevant online courses, learners can obtain abilities needed for industry digital transformation,
expanding job opportunities and meeting corporate needs for digital skills talent.

Second, nurturing advertising practitioners' digital core competencies can significantly improve brand
communication efficiency and economic benefits (Dwivedi et al., 2021). For instance, data-driven decision-making
can support companies in targeted marketing for segmented user groups, enhancing marketing ROI; strong digital
media management and optimization abilities can expand brand coverage and influence across digital channels,
effectively acquiring more potential users. This demonstrates the positive impact of digital capabilities on improving
brand awareness and sales performance. Therefore, investing in cultivating these digital capabilities will not only
increase practitioners' personal career competitiveness and advertising firms' industry advantage, but also generate
social benefits for brands and enterprises. This merits great attention from advertising companies and education
institutions.

Third, the research findings can provide guidance for the professional development of advertising focused MOOCs
(Zhu et al., 2018). Educational institutions can partner with companies to develop tailored MOOCs based on real
business cases. This industry-oriented learning content can efficiently cultivate digital capabilities for advertising
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practitioners, and provides new concepts for MOOC design. In conclusion, this study not only identified core digital
capabilities in advertising for the digital economy, but also expanded research value from perspectives like online
education, social impact, and MOOC platforms. This provides useful references for subsequent research and
practice.
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