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Abstract

Background and Aim: With the rapid development of science and technology, great changes are taking place
in education all over the world. Digital education is a trend that is forcing the digital transformation of education
in different countries, and the education sector is gradually embracing digital games, apps, websites, social
media, and learning environments. The research aims to investigate the impact of integrating the Mythware
system and task-based pedagogy on academic performance in new media design courses.

Materials and Methods: This quasi-experimental study aims to investigate the impact of integrating the
Mythware system and task-based pedagogy in a new media design course for second and third-year students at
the School of Computer at Guangdong Business and Technology University. The study includes 92 students
divided into experimental and control groups, with data collected through pre and post-tests to assess academic
performance. SPSS software will be used for data analysis, including an independent sample T-test to evaluate
the effectiveness of the experimental intervention on student outcomes.
Results: The scores of students in the experimental group were significantly improved before and after the experiment,
which proves that the Mythware platform can improve the academic performance of college students.
Conclusion: The results show that the experimental group of students before and after the experiment in the
practical, spiritual, aesthetic, cultural, and innovative aspects of the assessment scores have significantly
improved. The results of the T-test also confirmed that the experimental group of students in these dimensions
of the post-test scores are significantly higher than the pre-test.
Keywords: Mythware System; Classroom Techniques; Task-based Pedagogy; China

Introduction

With the rapid development of science and technology, great changes are taking place in
education worldwide. Digital education is a trend that is forcing the digital transformation of education
in different countries, and the education sector is gradually embracing digital games, apps, websites,
social media, and learning environments. The COVID-19 pandemic and measures related to social
distancing and school closures around the world have accelerated this digitization process, and there is
an urgent need for a rigorous, up-close examination of how this digitization is reshaping the world of
education (Decuypere et al., 2021). In addition, the COVID-19 pandemic has exacerbated the situation.
In recent years, digital education platforms have created a global hurricane, which has led to the growth
and popularization of digital education greatly accelerated, and educational methods are in urgent need
of reform to cope with this phenomenon. This requires many experts to design relevant emergency
pedagogies, which often closely integrate existing traditional pedagogies with newly developed digital
education platforms. (Williamson et al., 2020). In this sense, how does education take and change
specialized forms of relevant academic research, the researcher's team makes a general argument that
educational practice is gradually changing forms under the influence of digital platforms (e.g.,
(Decuypere & Vanden Broeck, 2020; Lewis, 2021).

Digital teaching is a comprehensive field. It contains analysis and research related to educational,
scientific, political, and social dimensions. Over the past dozen years, the concept of teaching digital
competence has undergone a typical change (Barth & Burandt, 2013). It has changed from a technical
concept to a technical field. To highlight its transformative and activating value in developing students'
digital skills. This new concept argues that the teaching of digital competencies must be oriented
towards fostering and motivating student initiative in digital citizen building (Mata et al., 2020).
Competence in this field is not only reflected in the use of ICTs to solve problems but also in critical
thinking and reflective attitudes. In short, digital teaching capabilities aim to develop citizens'
conscious, active, and participatory use of e-social technologies to achieve cultural, economic,
environmental, and social sustainability. Digital capabilities become empowering, transformative, and
expanding skills that support building sustainable societies (Mata et al., 2020).

On February 14, 2023, one of the parallel forums of the World Digital Education Congress,
Digital Transformation and Development of Vocational Education parallel forum was held in Beijing,
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China. With the theme of Transformation and Reshaping: Digital Empowering New Ecology of
Vocational Education, the forum focused on the development and application of digital resources in the
field of vocational education and the improvement of digital governance capabilities. The forum was
co-sponsored by the Ministry of Education of the People's Republic of China and the Chinese National
Commission for UNESCO. Nearly 100,000 people from more than 60 countries and regions and more
than 3,000 vocational colleges and enterprises participated in the forum online and offline. The
conference further determined that countries around the world should work together to build a pattern
of digital connectivity in vocational education and jointly promote the digitalization of international
vocational education to a new level (Parallel Forum on ‘Digital Transformation and Development of
Vocational Education’ - Government Portal of Ministry of Education of the People’s Republic of China,
2023).

Digital technology has become an important tool for sustainable development goals and
improving the quality of civic education. The goal of educational technology is to ensure that the
teaching process has the required efficiency in the context of mass education and that students achieve
solid learning outcomes (Narbasheva, 2021). Class technology's main task is the learning process,
teachers can make progress in securing public culture and effective (Illa66a3oBa, 2018). Due to the
diversity of learning objectives, diversity of teaching content elements, and individual characteristics
of students, single teaching methods often cannot reach the highest level of execution. Therefore
educational technology has already become an effective means of realizing educational mission and
goal.

The rapid digitization of education, accelerated by the COVID-19 pandemic, is reshaping
teaching practices and emphasizing the importance of digital competencies for sustainable development
and civic education, as highlighted in various academic research and international forums.

The reason for presenting this paper is to highlight the significant impact of digital transformation
on education, particularly in the context of the COVID-19 pandemic, and to emphasize the importance
of developing digital competencies for sustainable development and civic education. It also aims to
showcase the evolving trends in educational technology research and the global efforts to promote
digitalization in vocational education through international collaborations and forums.

Objectives

To explore the integration of the Mythware system and task-based pedagogy in the course in new
media design.

To explore the ways Mythware system teaching improves students' academic performance.

Literature review

Information on Topic/Technology

Guided by the research idea of educational theory-educational practice-educational theory, this
paper will integrate the means of information technology and use the Mythware system to improve the
learning effect of teaching strategies. It is combined with the teaching practice of computer courses in
vocational colleges. Firstly, the relevant literature was sorted out by consulting. Study the theory of
learning effect and teaching strategy. Focus on how to integrate information technology means (Xue et
al., 2020). Mythware system was used to design teaching strategies to improve learning outcomes. Then
through investigation and research, the current situation and characteristics of students in higher
vocational colleges are analyzed.

It illustrates the necessity of designing teaching strategies to improve the learning effect in higher
vocational colleges. Finally, combined with the motivation of higher vocational undergraduate students
and the characteristics of computer application basic courses (Zhuo & Qi-Xian, 2015). Design a series
of fusion information technology means. Instructional strategies for improving learning outcomes using
the Mythware system. Experiments were also conducted during a 6-week teaching period of a semester.
In the process of the experiment, all kinds of verification and evaluation of students 'learning effects are
carried out. Provide an effective practice case. Improve the teaching quality of teachers and the learning
effect of students.

Information of the Population

Guangdong Business and Technology University of Industry and Commerce is a vocational
undergraduate school located in Guangdong Province, China. All students come from 44 cities in
Guangdong Province. Their living environment and study habits are similar. The sample population for
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this study was 105 second-year university students majoring in digital media in the School of Computer
Science. According to the results of the pre-experiment test results, 92 students with scores higher than
60 points were selected from them, and they were randomly divided into class A and class B for the
experiment. The age of the population sample was between 20 and 22 years. Since these students are
all digital media majors, the ratio of male to female students is almost the same. Therefore, gender is
not analyzed.

In this purposive sampling, student attendance grades, midterm grades, and final grades are
sampled. The purpose of this sampling is to ensure that the learning initiative, grades, gender ratio, and
other factors of students in the experimental class and the control class do not interfere with the
experimental results. In addition to this, the environmental equipment in the experimental and control
classes was also the same. The purpose is to more accurately test whether there are significant
differences in practicality, spirituality, aesthetics, culture, and innovation between the control group and
the experimental group.

Information on the connection between the population and topic/technology.

Students at Guangdong Business and Technology University had poor academic performance
before they entered the campus. The student’s learning ability is weak. However, it is the social
responsibility of Chinese vocational schools to train them to become professional and technical
personnel in society.

Faced with such a group of students. VVocational undergraduate computer teachers should not
only teach professional knowledge, but also teach students practical operations, but also manage the
order of the classroom. In a 45-minute class, teachers are under great pressure. The teacher's task is to
develop students' computer application skills. Guide students to use computers correctly. Service to life
and work. So that students can apply what they have learned after graduation and closely follow the
trend of social development. The difference in computer level when students enter the school, the lack
of learning motivation of students, and the confusion of classroom discipline make it difficult for
computer teachers to ensure the quality of classroom teaching and the learning effect of students.

The researcher believes that making use of the Mythware teaching platform to develop teaching
strategies to improve the learning effect in computer courses is of great importance to stimulate students'
learning motivation, improve students' participation in class, maintain normal teaching order, resolve
conflicts between teachers and students, and improve students' learning effect. With the help of the
Mythware system, developing appropriate teaching strategies and combining students' learning
mentality can optimize students' learning motivation and make students' learning easier and teachers'
teaching easier.

Conceptual Framework

Researchers have proposed a variety of frameworks to guide the use of augmented reality technology.
For example, Cohen et. al. (2017) propose a framework that includes eight areas to guide the use of AR in
teaching, including problem identification, research planning, literature review, hypothesis development,
research design, assessment procedure decisions, data collection and analysis, and outcome interpretation and
reporting. In addition, Negi (2016) proposes some other frameworks, as shown in Table 1, to guide the
application of AR technology. These frameworks provide a systematic approach to help teachers and
researchers plan, implement, and evaluate the application of augmented reality technologies.
Table 1. Frameworks for action research

Stage Kemmis et. al. Sagor (1992) Calhoun (1994) O'Leary Alber (2010)

(2014) (2004)

Planning Formulating Selecting  the Observing Noticing a
Problem area of focus problem

Acting Collecting data  Collecting data  Reflecting Planning

Observing Analyzing data  Organizing data  Planning Teaching/Acting

Reflecting Reporting Analyzing and Acting Observing
results interpreting data

Re-planning Planning action ~ Taking action Observing Reflecting

Source: Negi, (2016). Improving teaching through action research; perceptions, practices, and
problems (3Ps): Voices from secondary level teachers in an EFL context. ELT Voices, 6(4), 18-30.
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Practicality refers to the quality or state of being practical, meaning that something can be done,
put into practice, or done effectively within the constraints of the real world. When evaluating the
feasibility of a particular idea, plan, or solution, various factors need to be considered, such as resources,
time, cost, available technology, and potential obstacles. The term utility is often used in the context of
decision-making, problem-solving, and project management. It is crucial to assess the feasibility of an
idea or project before investing significant time, effort, and resources. The practical approach focuses
on finding solutions that are realistic, achievable, and likely to succeed under current circumstances and
constraints (Patent Examination Guidelines - Part 2 - Section 5 - Practicality, 2023).

The word Spirit is derived from the Latin root spiritus, which originally meant to breathe, and it
joins words in other languages such as Greek psyche, Sanskrit atman, and Hebrew ruach in associating
breath with life. According to the Merriam-Webster Dictionary (1974), the spirit can be interpreted as
a life-giving, vibrant, and energetic force that infuses life with energy, courage, and enthusiasm.

Baumgarten, the founder of aesthetics, defined beauty as the perfection of the senses and art as
the embodiment of beauty. He further subdivides the category of beauty into more specific, well-defined
concepts, including mapping elements such as not just beautiful, but very beautiful, perfect and far from
ugly, and the opposite of beauty. Kant emphasized the originality of aesthetic perception and described
it as purposeless expediency (Afasizhev et al., 1975; Kanta, 1991). Aesthetic judgment is not interested
in anything else; it has its value. In human life, the aesthetic has its special niche.

Design culture can be seen as a meaningful context that provides the basis for the conception and
development of design projects. In this context, designers create new meanings, and in some cases,
these meanings can have an impact on the culture in which they are located. Design culture is not only
an environment but also a force that can change the world. It provides a platform for innovation and
change, and by rethinking and redefining existing norms and values, design culture can trigger
meaningful change. Designers, as agents of design culture, play an important role in promoting the
development and evolution of design culture through their creativity and unique perspectives. At the
same time, the design culture is also an open and diverse community that encourages cooperation and
exchange among various players to promote innovation and common development (Julier, 2006).
Innovation is defined as any new or significantly improved good or service introduced on the market;
Any new or significantly improved processes introduced by the company (DANE, 2019). It should be
emphasized that this definition refers to the innovation process within a company, not the market.
Innovation is the process of turning ideas into successful products, new products and services, and new
business and organizational models. This is necessary to make better use of natural capital, thereby
ensuring sustainable development and long-term growth.

Taking into account the teaching methods of the school, the existing teaching environment and
equipment, and the learning situation of the students, the researcher will choose a quasi-experimental
research method to conduct the research. This method allowed the researchers to make comparisons
between the experiment and the control group, but full randomization was not possible due to certain
limitations. With a quasi-experimental approach, researchers will be able to assess the impact of the
experiment's interventions on student learning outcomes and provide a strong basis for improvements
in teaching methods and environments. For example, as shown in Figure 1, the sample population
(sophomores majoring in digital media technology) was randomly divided into two groups. Before the
experiment, the academic performance (practical, spiritual, aesthetic, cultural, innovative) of the two
groups of students was measured and their scores were recorded. Then the experiment began, and over
10 weeks, the experimental group of students would learn using the Mythware system and Task-based
pedagogy. Students in the control group learned using only Task-based pedagogy. At the end of the
experiment, the students were tested again on their academic performance (practical, spiritual, aesthetic,
cultural, innovative), and their scores were recorded. Then, the influence of the Mythware system on
students' achievement is analyzed through pre and post-test data. Mythware systems have been shown
to improve academic performance in college students.
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Pre-test experimental group Post-test
Mythware system mixed teaching
practicability (Hl) and Task-based pedagogy practicability (Hl)
(6 Weeks) . .
spirituality (H2) spirituality (H2)

aesthetic (H3) aesthetic (H3)

control group

culture (H4) culture (H4)
Task-based pedagogy

innovation (H5) (6 Weeks) innovation (H5)

Figure 1. Research Framework (Separate groups with Control)

Grades play an important role in college education, as they are not only the result of the learning
process but may also affect student motivation and performance. Getting a low score during the
semester can have a positive or negative impact on students' learning. On the one hand, a low score can
motivate students to work harder and invest more time and energy to improve their performance in the
course. On the other hand, low grades may also make students feel frustrated and lose interest in the
course, which in turn leads to further low grades. Therefore, students need to actively cope with low
grades and find motivation and improvement opportunities to improve their performance levels in
subsequent studies (Gray & Bunte, 2022).

The researcher analyzed the practical, spiritual, aesthetic, cultural, and innovative differences between
the control group and the experimental group. It is proved that after using Task-based pedagogy and the
Mythware system, all the assignments completed by students have a significant improvement in the
final overall course score scoring system.

The following is the list of hypotheses and literature that supports the development of hypotheses in the
study.

Methodology

Research Design

This study will use a randomized controlled trial design to assess the impact of the intervention
on student academic achievement.

To be specific. The experimenters randomly divided the samples into an experimental group and
a control group, ensuring that there was no significant difference in the baseline features of the two
groups. It affected the experimental group, but not the control group. Both groups were given tests of
academic achievement before and after the experiment. Comparing the test scores of the experimental
groups before and after the test showed a distinct improvement in predictive power. The differences in
test scores of the control group before and after were compared, but there was no obvious change in the
prediction results. By comparing the experimental results of the experimental group and the control
group, it can be predicted that the performance of the experimental group is superior to the control
group. Using SPSS, the t-test of independent samples was carried out, and the experimental effect was
analyzed. Randomized controlled trials can effectively evaluate the effect of intervention on academic
achievement.

Research Treatment

The experiment will adopt the Task-based pedagogy method and take the new media packaging
design of tourist souvenirs as the research topic. The experimental group will adopt the Mythware
system teaching technology combined with the Task-based pedagogy method, while the control group
will adopt the Task-based pedagogy method.
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ResearchGate

Figure 2 shows the treatment method of this study. For the rest of the experiment, there will be
four lessons each week, and the use of Mythware's technology will vary among the four lessons.
Specifically, in the first lesson, the teacher will be using the Mythware system's blackboard features to
explain the objectives of the lesson. In the second lesson, the teacher will use Mythware's network
control function to arrange for the students to connect or not to connect. In the third lesson, the teacher
will use Mythware's screen-sharing feature to display the assignment requirements. In the fourth lesson,
students will use Mythware's report display to report the results of their work to the teacher. In addition,
to ensure that the experimental data is not lost, there will be two teaching assistants to help record the
materials during the experiment. Assistant 1 will be responsible for filming, recording, and videotaping
the experiment. Assistant 2 will be responsible for recording the performance of teachers and students
on-site or responding to emergencies. Teachers will be responsible for classroom interaction and
guiding students in their learning.

Task-based pedagogy project: New media packaging design - "Tourist Souvenirs" project

b hd
experimental group control group
(Mythware system mixed teaching and Task-based pedagogy) (Task-based pedagogy )
b A
Week 1 Pre-test: ensure that the learning initiative, achievement, sex ratio and other factors of the students in the experimental class and the control class do not
ce interfere with the experimental results
h 4 b4

Mythware‘s technology is used in four classes each week.
In the first lesson, the teacher used the blackboard function to explain the goal of the lesson. Assistant 1: Process recording and filming
In the second lesson, the teacher uses the network control function to arrange for students to be connected or not connected. | Assistant 2: Notebook to record the process
In the third class, the teacher used the screen function to show the homework requirements. Teacher: Classroom interaction and criticism
In the fourth lesson, students use the display function to report their homework results to the teacher.

>

1. Before the task: introduce activities (infroduce task materials and requirements) group discussion (determine members and target topics) Collect sample

W 2 N
cek materials

v
| Same as last week ]

Week 3 | 2. Task (I) : Perform the task (division of responsibilities of team members) develop the plan (feam report) I
A

[ Same as last week ]

b

Week 4 | 3. Task II: Design for each team member according to their responsibilities (division of labor + cooperation) |
o
| Same as last week |
b4
4. After the task: summary report (creative description and work display) students and teachers participate in the comments; Students share what they
learn

Week 5

i
| Same as last week

Week 6 I Post-test: Performance test of the project l

Figure 2. Research Treatment

Population and Sample

The subjects of this study are students majoring in digital media Technology in the School of
Computer at Guangdong Business and Technology University. Founded in 1996, it is a full-time full-
time school ratified by the Ministry of Education. In December 2018, it became one of the first 15 pilot
vocational education schools at the undergraduate level in China (School Profile / Guangdong Business
and Technology University, 2023). In addition, the students in this school all come from various cities
in Guangdong Province, and they contain the characteristics of Guangdong students. At the same time,
Guangdong Province is also an important demonstration site for China's vocational and technical
universities. Therefore, the selection of students from this school as the sample of the study also has a
very good reference value for the digital media majors of other schools in Guangdong.

In addition, students majoring in digital media technology will be selected as samples in this
experiment, because the researcher is a teacher of this major, and the control of experimental conditions
will be more convenient. It is also to make it easier for students to study this major in the future.

Students in vocational and technical universities have their characteristics and labels, their
learning ability is generally weaker than that of students entering ordinary colleges and universities,
and even more than half of the students have some learning disabilities. However, the samples selected
for this experiment are students majoring in digital media technology, and these students are somewhat
different from students of other majors. The advantage of these students is that they are very interested
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in computers, and they can consciously solve problems by learning through the Internet. They also have
very strong innovative thinking, and they like to break the routine, and can quickly adapt to the new
teaching methods of teachers. Compared with ordinary students, their weakness lies in their inability to
continuously read the text knowledge.

Therefore, this study will select research samples from the digital media Technology major of
the School of Computer at Guangdong Business and Technology University for grouping experiments.
Use the Mythware system platform and staged task exercises to improve the academic performance of
students in this major.

The researchers will select a sample of 105 students enrolled in the 2021-2022 school year, who
are generally familiar with computers. Among them, there are 13 differentiated students. Two students
had major depression, four had moderate depression, five enlisted in the army, and two retired from the
volunteer force. To ensure that the results of this study have a certain reference value, 92 ordinary
students were selected to participate in the experiment, the male-to-female ratio was close to 1:1, and
the age was between 20 and 22 years old. Since these people are all digital media majors, this ratio is
normal and in line with the gender ratio of this professional group in China.

A purposeful sampling method will be adopted in this experiment.

Due to the low enthusiasm of vocational college students, digital media students are not highly
motivated except for a few students, and some classes will have a small number of special students
(patients who have been confirmed as having moderate or severe depression before entering the school,
students who join the army or retire in the semester). To ensure the validity of the final experimental
data and prevent some students from not cooperating in the experiment, the researchers need the final
grades of the previous semester and the teacher's feedback as a reference. After considering the opinions
of the majority of leaders and teachers, it was decided to select the students whose final score was above
60 points from the experimental sample. The students who qualified for the experiment were divided
into two parts male and female. The researchers randomly selected the students from the student number
list of boys and girls respectively and divided them into Class A and Class B for pre-test and post-test.

Table 2. Number of Population and Sample Size
The number of digital media technology students enrolled

in 2022
105 92 87.6%

Sample Size Scale

Research Instruments

The test results of this study will be carried out at Guangdong Technology and Business
University and extended to other vocational schools in Guangdong. On this basis, the research
instrument that the researcher will use is the five-year teaching evaluation standard of Guangdong
Business and Technology University.

The researchers will divide the assessment of test scores into routine performance (50%) and
final performance (50%). Daily performance will record the data of students in the learning process,
which can be used to judge the enthusiasm of students. Performance includes attendance scores (20%),
homework (20%), and in-class tests (60%). In addition, the classroom test will be divided into two parts
to test students' classroom performance (50%) and practical ability (50%). The final grade will be the
test of students' comprehensive ability at the end of the course, and it is also one of the teachers' teaching
achievements. The final grade consists of a theory paper (30%) and a skills paper (70%), of which the
design community will highly value the skills paper. Similarly, many companies will hire graduates
based on the results of the skills test papers. It directly determines whether the students can quickly
complete the tasks of customers in the work, meet the needs of customers, and bring greater value to
the company.
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Results

Demographic information

In this study, the experimenters collected demographic information from 105 people as a sample,
two students had major depression, four had moderate depression, five enlisted in the army, and two
retired from the volunteer force. To ensure that the results of this study have a certain reference value,
92 ordinary students were selected to participate in the experiment, the male-to-female ratio was close
to 1:1, and the age was between 20 and 22 years old. Since these people are all digital media majors,
this ratio is normal and in line with the gender ratio of this professional group in China. Below is a
descriptive analysis table of all demographic data obtained from the sample.

There are 56 students aged 20, accounting for 60.9%, 8 students aged 21, accounting for 8.7%,
and 28 students aged 22, accounting for 30.4%. In the experiment, there were 48 boys, accounting for
52.2% of the total number, and 44 girls, accounting for 47.8% of the total number. Of these, 60 were in
the second grade, or 65.2 percent, and 32 were in the third grade, or 34.8 percent. Details are given in
Table 3.

Table 3. Demographic Information of Samples

Variable Category Frequency Percentage
Gender Male 48 52.2%
Female 44 47.8%
Total 92 100%
Year of Study Year 2 60 65.2%
Year 3 32 34.8%
Total 92 100%

Descriptive Statistics of Variables

Table 4. Reliability analysis

Variable Cronbach's Alpha Number of terms
Practicability 0.905 4
Spirituality 0.865 4
Aesthetic 0.884 4
Culture 0.893 4
Innovation 0.885 4
Global scale 0.863 20

The results are as in Table 4. The practicality variable consists of four items and Cronbach's alpha
coefficient is 0.905. The intelligence variable consists of four items with Cronbach's alpha coefficient
of 0.865. The aesthetic variable consists of four items, Cronbach's alpha coefficient of 0.884. There
were four incubation parameters. Cronbach's alpha coefficient was 0.893. The innovation variable
consists of four items and Cronbach's alpha coefficient is 0.885. Cronbach's alpha coefficient of 20
items was 0.863. When Cronbach's alpha coefficient is greater than 0.8, it explains that the reliability
of the measurement table is high and that the measurement table has relatively high internal consistency
and stability.

Table 5. KMO and Bartlett tests

Kaiser-Meyer-OlKkin 0.799
Approximate chi-square 1134.613
Bartlett's sphericity test df 190
Sig. 0.000
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The verification results in Table 5 show that the KMO verification value of the survey data is
0.799, which is greater than 0.70, indicating that the questionnaire is suitable for factor analysis.
Bartlett's test of composition showed that the Kais product approximation was 1134.613, with a
significant probability of 0.000 (P & It;0. 01%). Therefore, Bartlett's hypothesis of the spherical test
was rejected as this scale fits the factor analysis and therefore has a good validity structure.

Table 6. Total variance of interpretation

Initial eigenvalue Extract the sum of squared loads Rotating load sum of squares
constituent Total Percg?tage Cumulative Total Percer_]tage of  Cumulative Total Percer)tage of Cumulative

variance percentage variance percentage variance percentage
1 2'66 28.326 28.326 2'66 28.326 28.326 2'14 15.726 15.726
2 34T 17358 asea S 17358 45,684 S04 15240 30.966
3 5'40 12.033 57.717 3'40 12.033 57.717 3'03 15.167 46.133
4 (2)'14 10.700 68.417 (2)'14 10.700 68.417 3'03 15.164 61.297
5 2'48 7.426 75.843 2'48 7.426 75.843 5'90 14546 75.843
6 (9)'57 2.897 78.739
7 2'53 2.665 81.404
8 2'49 2.473 83.877
9 2'43 2.170 86.048
10 2'40 2.014 88.061
11 9% 1013 89.975
12 (3)'35 1.763 91.737
13 2'31 1.561 93.299
14 027 1353 94.652
15 924 1204 95.856
16 020 1019 96.875
17 920 1004 97.879
18 o 079 98.675
19 914 0709 99.384
20 312 oes 100

Table 6 shows the main phosphorus seats used in the factor analysis process. Through orthogonal
rotation of the maximum variance, five eigenvalues obtain a common factor greater than 1. As a result,
the total variance interpretation rate of the five elements was 75.843%, exceeding 60%, indicating that
the validity of the quantity table was relatively good.

Table 7. Factor rotation component matrix

constituent

variable Measurement item 1 > 3 7 5
QP1 0.880 0.170 0.065 0.050 0.010
Practicability QP2 0.867 0.060 0.085 -0.024 0.020
QP3 0.824 -0.027 0.152 0.072 0.069
QP4 0.909 -0.056 0.168 0.044 0.143
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constituent

variable Measurement item

1 2 3 4 5
QS1 0.130 0.239 0.152 0.012 0.768
Spirituality QS2 0.051 0.119 0.002 0.011 0.868
QS3 0.055 0.083 0.006 0.188 0.807
QS4 0.004 0.102 0.194 0.038 0.844
QAl -0.032 0.274 -0.004 0.840 0.150
Aesthetic QA2 0.052 0.222 0.114 0.808 0.024
QA3 0.078 0.130 -0.026 0.822 0.049
QA4 0.033 0.215 0.016 0.849 0.044
QC1 -0.020 0.849 0.088 0.239 0.158
Culture QC2 0.032 0.803 0.050 0.294 0.026
QC3 0.059 0.825 0.140 0.180 0.183
QC4 0.088 0.813 -0.014 0.184 0.216
Qll 0.198 0.136 0.854 0.071 0.078
Innovation Q12 0.067 0.018 0.863 -0.043 0.102
QI3 0.149 0.095 0.829 -0.034 -0.013
Ql4 0.062 -0.004 0.840 0.111 0.166

Table 7 shows the rotated factor matrix. The 20 choices can be broken down into five factors, but
the load for each factor is greater than 0.5 and the load for two factors is not high. In addition, the items
for each axis are summarized along the theoretical distribution, which shows the high validity.

Table 8. Comparison of the difference between the control group and the experimental group before
the experiment

Variable Class Sar_nple Mean SD t P Difference
size of mean
ore. th:) l[Jnre-test control 16 3.044 1.349
Practicabilit ?he el>)< erimental 0.368 0.714 0.098
y P 46 2946 1.197
group
thri lE>re-test control 16 2603 1,067
Pre-Spirituality ?he eE’( erimental 0309 0758  -0.071
P 46 2674 1129
group
tr;(ca) lE)re-test control 6 2467 1938
Pre-Aesthetic ?he eﬁ’( erimenal 1155  0.251 0.304
P 46 2163  1.290
group
thrg l[fre-test control 16 2592 1.365
Pre-Culture ?he e‘)’( erimental 0378  0.706 0.109
P 46 2484  1.392
group
thri lE>re-test control 16 2690 1311
Pre-Innovation ?he e‘i’( erimental 0036 0972 0.011
P 46 2679  1.597
group
the pre-test control
The total score groSp 46 2.613 0.807
of the pre-test the experimental 0.546 0.586 0.090
46 2.589 0.777

group

Table 8 shows the differences between the precontrol and experimental groups.
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From the table, the average practical value of the control group and the experimental group is
3.044 and 2.964. The results of the T-test are T=0.368. Corresponding to P=0.714 > 0.05, the
experimental group and the control group had no statistical significance in the dimension of practicality
before the experiment.

As you can see from the table, the average spirituality of the control and experimental classes is
2.603 and 2.674. The T-test result is T= -0.309. P=0.758 > 0.05 means that there is no statistical
significance to the difference in spirituality level between the experimental group and the control group
before the experiment.

Looking at this table, the average aesthetic dimension for comparison and experimental classes
was 2.467 and 2.163. The results of the T-test are T=1.155. P= 0.251>0.05. The difference in aesthetic
dimensions between the control group and the experimental group does not make any statistical sense
before the experiment (p < 0.05).

The average cultural dimension of the control class and the experimental class is 2.592 and 2.484.
The t-test result is T=0.378. Corresponding to P=0.706 > 0.05, the difference in Culture dimensions
between the experimental group and the control group before the experiment is statistically
meaningless.

From the table, the average innovation dimensions of the control class and the experimental class
are 2.690 and 2.679. T test result is T=0.036. P=0.972 > 0.05, in the experimental group and the control
group, there was no statistical meaning in the dimension of innovation before the experiment.

It can be seen from the table that the average point dimensions of the control class and the
experimental class are 2.679 and 2.589. The t-test result is T=0.546. Corresponding to P=0.586 > 0.05,
the difference in the dimension of the total points between the control group and the experimental group
was not statistically significant.

Table 9. The difference between the experimental group and the control group was compared after the
experiment

Variable Class Sasri];gle Mean SD t P D:;fﬁ::;fe
i, peoeona” b e i e ome o
sty [N 0D 2 swn om s
st [eIEENOTR 0 20 LTS s oo -4
ocuuns ETeSOM 0D 2 1% s oo s
oo [SIEENOTR 10 220 10 am0 o o
Mo PSS o W om0 o

Table 9 is the test of the difference between the control group and the experimental group after
the experiment.

As can be seen from the table, the average practicality of the contrast and experimental classes is
2.995 and 3.587. T assay showed that T = -2.302, corresponding P =0.024 < 0.05. Therefore, there was
a significant difference in the practicability of the control group and the experimental group after the
end of the experiment. In the mean, the experimental group was significantly higher than the control
group.

As can be seen from the table, the average intelligence of the control class and the experimental
class is 2.804 and 3.462. T-test showed that T =-2.660, corresponding P =0.009 < 0.05, which explains
that there is a significant difference in the intelligence of the control group and the experimental group
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after the end of the experiment. In the mean, the experimental group was significantly higher than the
control group.

As can be seen from the table, the mean aesthetic dimensions for the contrast class and
experimental class were 2.261 and 3.370. In the t-test results, there were T = -4.549, corresponding P =
0.000 < 0.05, there were statistical differences in aesthetic dimensions of the control group and
experimental group after the experiment. In the mean, the experimental group was significantly higher
than the control group.

As can be seen from the table, the mean of the control class and the experimental class culture

dimension was 2.630, which was 3.299. T assay showed that T = -2.460,p =0.016 < 0.05, there was a
significant difference in culture dimension between the control group and experimental group after the
experiment. In the mean, the experimental group was significantly higher than the control group.
As can be seen from the table, the innovation dimension mean of the control class and the experimental
class was 2.538, with 3.511. T assay showed that t =-3.550, corresponding P =0.001 < 0.05, after the
experiment, there were significant differences between the control group and the experimental group in
the innovation dimension as well. In the mean, the experimental group was significantly higher than the
control group.

As can be seen from the table, the average number of minutes for the control and experimental
classes is 2.646 and 3.446. T examination showed that T = -5.989, corresponding P = 0.000 < 0.05, the
difference in total minute dimension between the control group and the experimental group after the
experiment was statistically significant. In the mean, the experimental group was significantly higher
than the control group.

Table 10. The control group matched the sample correlation
Sample size  Correlation  Significance

Pair 1 Pre-Practicability & post-Practicability 46 0.422 0.004
Pair 2 Pre-Spirituality & post-Spirituality 46 0.507 0.000
Pair 3 Pre-Aesthetic & post-Aesthetic 46 0.367 0.012
Pair4  Pre-Culture & post-Culture 46 0.502 0.000
Pair 5 Pre-Innovation & post-Innovation 46 0.427 0.003
Pair 6 The total score of the pre-test & the total 16 0.390 0.007

score of the post-test

Table 10 Correlation results of paired samples show that there are significant correlations in all
dimensions before and after, and the test of paired samples before and after can be conducted.

Table 11. The difference between the control group students before and after the experiment was
matched

R
s ey B E 1 s oes oo
e el 81 e o
s Do B IR RS
e e 81 o o
s oo eI o o
s st 198 0 o omo oo
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As can be seen from Table 11, the average practicability of students in the control group before
and after the experiment was 3.044 and 2.995, respectively, which was no higher than the average level
before and after the inspection. The results of the paired sample test were T=0.230, P= 0.819 > 0.05.
Therefore, there was no significant difference in the practice of the control group before and after the
experiment.

The average practicability of the control group before and after the experiment was 2.603 and
2.804, respectively, and there was no improvement before and after the inspection. Results of paired
sample test T=-1.107, P= 0.274 > 0.05. Therefore, there was no significant difference in the practice
of the control group before and after the experiment.

The average feasibility values of the experimental group before and after the experiment were
2.467 and 2.261, respectively, and the average values before and after the experiment did not increase.
Results of paired sample test, T=0.950, P= 0.347 > 0.05. Therefore, there was no significant difference
in the practice of the control group before and after the experiment.

The average practical possibility of the control group students before and after the experiment
was 2.292 and 2.630, respectively, which did not improve. Results of double body sampling, T=-0.189,
P=0.851 > 0.05. Therefore, there was no significant difference in the practice of the control group
before and after the experiment.

The average practical performance of the control group before and after the experiment was 2.690
and 2.538, respectively. The results of the paired sample test were T=0.651, P=0.518 > 0.05. Therefore,
there was no significant difference in the practice of the control group before and after the experiment.
The average practical performance of the control group before and after the experiment was 2.679 and
2.646, respectively, which was no higher than the average before and after the test. Results of paired
sample test, T=0.277, P= 0.783 > 0.05. Therefore, there was no significant difference in the practice of
the control group before and after the experiment.

Table 12. The experimental group paired sample correlation

Sasrizgle Correlation Significance
Pair 1 Pre-Practicability & post-Practicability 46 0.717 0.000
Pair 2 Pre-Spirituality & post-Spirituality 46 0.737 0.000
Pair 3 Pre-Aesthetic & post-Aesthetic 46 0.615 0.000
Pair 4 Pre-Culture & post-Culture 46 0.598 0.000
Pair 5 Pre-Innovation & post-Innovation 46 0.701 0.000
Pair 6 The total score of the pre-test & the total score of the 16 0.732 0.000
post-test

Table 12 Correlation results of paired samples show that there are significant correlations in all
dimensions before and after, and the test of paired samples before and after can be conducted.

Table 13. The difference matching test of experimental group students before and after the experiment

Mean Sar_nple sD t p Difference
size of mean
. Pre-Practicability 2.946 46 1.197
Pair 1 - -4.971 . -0.641
A" post-Practicability 3.587 46 1.121 o 0.000 06
. Pre-Spirituality 2.674 46 1.129
Pair 2 S -6.885 0.000 -0.788
a Post-Spirituality 3.462 46 0.977
. Pre-Aesthetic 2.163 46 1.290
PaIr3  post-Aesthetic 3.370 46 0917 /983 0000 1207
) Pre-Culture 2.484 46 1.392
Pair4  post-Culture 3.299 46 1233 4606 0000 0815
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Mean Sar_‘nple sD t P Difference
size of mean
. Pre-Innovation 2.679 46 1.597
P . -4.884 . -0.832
ArS post-Innovation 3511 46 0.929 884 0000 083
. The total score of the pre-test ~ 2.589 46 0.777
Pair 6 -10.932  0.000 -0.857
I the total score of the post-test ~ 3.446 46 0.607

As can be seen from Table 4.12, the average Practicability dimension of the experimental group
students before and after the experiment was 2.946 and 3.587 respectively, which showed an
improvement from the mean value before and after the experiment. The results of the paired sample test
showed t=-4.971, P=0.000 < 0.05. Therefore, there are significant differences in the Practicability of
students in the experimental group before and after the experiment. It can be seen from the mean that
the post-test score is significantly higher than that of the pre-test.

The average Spirituality of the experimental group was 2.674 and 3.462 respectively before and
after the experiment. The average spirituality was improved before and after the test. The pairwise
sample test showed t=-6.885, P=0.000 < 0.05. Therefore, there was a significant difference in the
Spirituality of the experimental group before and after the experiment. It can be seen from the mean
that the post-test score is significantly higher than that of the pre-test.

The average Aesthetic dimension of the students in the experimental group before and after the
experiment was 2.163 and 3.370 respectively, and the average aesthetic dimension was improved before
and after the experiment. The results of the paired sample test showed that t=-7.983, P=0.000 < 0.05.
Therefore, there are significant differences in the Aesthetic dimension between the experimental group
students before and after the experiment. It can be seen from the mean that the post-test score is
significantly higher than that of the pre-test.

The mean values of the Culture dimension of the students in the experimental group before and
after the experiment were 2.484 and 3.299 respectively, and the mean values were improved before and
after the test. The paired sample test showed that t=-4.666, P=0.000 < 0.05. Therefore, it shows that
there are significant differences in the Culture dimension of the experimental group students before and
after the experiment. It can be seen from the mean that the post-test score is significantly higher than
that of the pre-test.

The mean value of the Innovation dimension of students in the experimental group before and
after the experiment was 2.679 and 3.511 respectively, and the mean value was improved before and
after the experiment. The paired sample test showed that t=-4.884, P=0.000 < 0.05. Therefore, there are
significant differences in the Innovation dimension of students in the experimental group before and
after the experiment. It can be seen from the mean that the post-test score is significantly higher than
that of the pre-test.

The dimensional mean of the total score of the students in the experimental group before and
after the experiment was 2.589 and 3.446 respectively, which showed an improvement from the mean
before and after the test. The paired sample test showed that t=-10.932, P=0.000 < 0.05. Therefore,
there is a significant difference in the total score of the experimental group students before and after the
experiment. It can be seen from the mean that the post-test score is significantly higher than that of the
pre-test.

Table 14. Comparison of pre-test scores between the control group and experimental group

Class Sar_nple Mean SD t P Difference
size of mean
Pre-test the pre-test control group 46 82.330  4.497
. -0.084 0.933 -0.087
score the experimental group 46 82.410  5.357

Table 14 shows the difference test between the control group and the experimental group. The
mean value of achievement dimension in the comparison class and experimental class was 82.330;
82.410. T-test results show t=-0.084; Corresponding P=0.933 > 0.05. Therefore, there was no
significant difference between the control group and the experimental group before the experiment.
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Table 15. Comparison of post-test results between the control group and the experimental group

Class Sar_nple Mean SD t P Difference
size of mean
Post-test the pre-test control group 46 82.240 4.463
: -2.862 . -2.84
score the experimental group 46 85.090 5.063 86 0.005 848

Table 15 shows the difference test between the control group and the experimental group. The
mean values of the dimensions in the control class and the experimental class were 82.240; and 85.090.
T-test results show t=-2.862; Corresponding P=0.005 < 0.05. Therefore, after the experiment, there is a
significant difference in the adult dimension between the control group and the experimental group.
According to the mean value, the experimental group is significantly higher than the control group.

Table 16. Paired sample correlation

Sample size  Correlation Significance
The pre-test control group  Pre-test score & Post-test score 46 0.913 0.000
The experimental group Pre-test score & Post-test score 46 0.898 0.000

Table 16 Correlation results of paired samples show that there is a significant correlation in each
dimension before and after, and the test of paired samples before and after can be conducted.

Table 17. The difference between the control group students before and after the experiment was
matched

Mean Samplesize SD t P Difference of mean
. Pre-test score  82.33 46 4.497
Pair 1 Post-test score 82.24 46 4.463 0.315 0.754 0.087

As can be seen from Table 17, the mean scores of students in the control group before and after
the experiment were 82.33 and 82.24 respectively, and there was no improvement before and after the
test from the mean. The paired sample test showed that t=0.315, P=0.754 > 0.05. Therefore, there was
no significant difference in the scores of the control group before and after the experiment.

Table 18. The difference matching test of experimental group students before and after the experiment

Mean Sample size SD t P Difference of mean
. Pre-test score  82.41 46 5.357
PAIrL post-test score 85.00 46 5063 /002 0000 -267

As can be seen from Table 18, the mean scores of students in the experimental group before and
after the experiment were 82.41 and 85.09 respectively, and the mean values showed an improvement
before and after the test. The paired sample test showed t=-7.662, P=0.000 < 0.05. Therefore, there are
significant differences in the scores of students in the experimental group before and after the
experiment. It can be seen from the mean that the post-test score is significantly higher than that of the
pre-test.

Hypotheses Testing

This part is about hypothesis testing in research. The portion and procedure of the test depend on
the study design and the number of hypotheses tested. From the descriptive statistics of 4.2 variables,
researchers can know the practical dimension, spiritual dimension, aesthetic dimension, and cultural
dimension of students in the experimental group before and after the experiment. The mean of the
innovation dimension and the mean of the total score dimension have improved. The results showed
that the experimental group of students before and after the experiment had a significant improvement
in all the indicators. Table 19 shows the summary of the results of the hypotheses testing in the study.
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Table 19. Summary of Hypothesis testing and results

Hypotheses Statement Result after Analysis

HO1 There is an improvement between the control group Have a significant effect
and experimental group for practicability in the
posttest.

HO02 There is an improvement between the control group Have a significant effect
and experimental group for spirituality in the posttest.

HO3 There is an improvement between the control group Have a significant effect
and experimental group for aesthetics in the posttest.

HO4 There is an improvement between the control group Have a significant effect
and experimental group for culture in the posttest.

HO5 There is an improvement between the control group Have a significant effect

and experimental group for innovation in the posttest.

Discussion

A possible limitation of this study is the relatively limited sample size. Limited to certain classes

in one school, it is difficult to scale up to the wider population, and representation needs to be further
validated. There may be other uncontrolled variables, such as differences in teacher quality.
To further improve the quality and universality of the research, researchers can expand the sample size
and carry out the research with multi-center cooperation. A qualitative study was added to the study to
explore the intervention mechanism in depth. Control the influence of more variables to improve
internal and external validity.

In summary, this study provides preliminary evidence, but it needs to be further improved in
terms of representativeness and validity.

Add more the discussion

In addition to the limitations mentioned, it is crucial to consider the broader implications of the
findings and discuss the potential impact of these limitations on the overall validity and generalizability
of the study. One important aspect to discuss could be the transferability of the results to other
educational settings or contexts. It would be valuable to explore how the findings of the study could be
applied or adapted in different schools, regions, or countries.

Furthermore, discussing the implications of the uncontrolled variables, such as differences in
teacher quality, on the study outcomes is essential. Addressing how these variables may have influenced
the results and considering strategies to mitigate their impact in future research would strengthen the
study's credibility.

Moreover, reflecting on the implications of expanding the sample size and conducting multi-
center cooperation could provide insights into the potential benefits and challenges of such an approach.
Discussing how these changes could enhance the study's reliability and applicability to a wider
population would be valuable for future research endeavors.

Overall, a robust discussion that delves into the limitations of the study, potential avenues for
improvement, and the broader implications of the findings would enrich the research and contribute to
a more comprehensive understanding of the impact of digital transformation on education.

Conclusion

This study investigated and analyzed the academic development of the experimental group of
students in digital media technology courses. A thorough study of demographic information, descriptive
statistics of variables, reliability and validity analysis, data analysis and results, and hypothesis testing
led to the following conclusions.

The experimental group showed significant improvement in Practicability, Spirituality,
Aesthetics, Culture, Innovation, and total score before and after the experiment. The pairwise sample
test results showed that there were significant differences in these dimensions before and after the
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experiment, and the score in the post-test was significantly higher than that in the pre-test. This shows
that the experiment has a positive impact on students' academic development.

This mind map presents the overall findings of research on the academic development of students
in digital media technology courses. First, the study involved the academic development of students in
the experimental group in multiple dimensions, including practicality, spirituality, aesthetics, culture,
innovation, and overall score. A thorough study of demographic information, descriptive statistics of
variables, reliability and validity analysis, data analysis and results, and hypothesis testing led to the
following conclusions.

Before and after the experiment, the experimental group showed significant improvements in
practical, spiritual, aesthetic, cultural, innovative, and overall scores. The pairwise sample test results
showed significant differences in these dimensions before and after the experiment, and the post-test
scores were significantly higher than the pre-test scores. This shows that the experiment has a positive
impact on students' academic development.

Practicality
Spirituality
Aesthetic

Experimental group of students === Significant improvement
Cultural

. .. ) Total score
development of students in digital media
technology courses

Innovative
[ To study the overall findings on the academic

Comparison between pre-test and post-test Significant difference Higher post-test scores

Positive impact on academic development

Recommendation

These results provide important guidance for the teaching practice of digital media technology
and also provide a useful reference for future research. In further research, the specific reasons and
mechanisms behind the experiments can be explored, as well as how these findings can be translated
into more specific teaching practices and curriculum design.
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