A Practical Teaching Mode for Colleges Supported by
Artificial Intelligence

https://doi.org/10.3991/ijet.v15i17.16737

Cuibi Yang ), Shuliang Huan, Yong Yang
Chongqing Three Gorges University, Chongqing, China
lisaycbl1978@163.com

Abstract—In the era of big data, artificial intelligence (Al) has been widely
applied in higher education, providing technical supports to practical teaching
in colleges and universities. This paper mainly creates an Al-based practical
teaching mode for cultural industry management major of Chongqing Three
Gorges University. Firstly, an intelligent management cloud platform was es-
tablished for practical teaching, drawing the merits from Massive Open Online
Course (MOOC) and Self-Paced Open Course (SPOC). Meanwhile, the Al
technique was adopted to realize personalized learning and provide intelligent
push services. In this way, the online MOOC+SPOC platform seamlessly inte-
grates the teaching content into specific teaching scenarios, and the offline
cloud platform manages the teaching process in an intelligent manner. Under
the proposed teaching mode, the teaching content could match the job compe-
tence standards and the actual abilities of college students. The research results
provide a new mode of practical teaching that covers all dimensions and pro-
motes personalized and collaborative learning.

Keywords—Artificial intelligence (Al), practical teaching, colleges, massive
open online course (MOOC), self-paced open course (SPOC).

1 Introduction

In recent years, with the rapid development of Internet of Things (IoT), big data
and cloud computing, the innovative integration of Al and college education has be-
come a major trend. Although it has brought great challenges to education in various
countries around the world, it also provided more opportunities, ideas and methods for
the reform of teaching modes and teaching methods in colleges and universities in
various countries. In April 2018, the Ministry of Education of China issued the Action
Plan for Artificial Intelligence Innovation in Higher Education, which clearly pointed
out that “we must accelerate the innovative application of Al in the field of education,
use intelligent technology to support the innovation of talent training modes, the re-
form of teaching methods, and the improvement of education administration capabili-
ties, and construct an intelligent, networked, personalized, and life-long education
system; it is an important means of promoting balanced development of education,
promoting education equity, and improving education quality; and it’s an indispensa-
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ble driving force and support for the modernization of education [1].” It can be seen
that the development of Al technology has opened up a brand-new development path
for college education, in particular, it provides a technical guarantee for the research
on the application of Al in the practical teaching modes of colleges and universities.

2 Overview of Al

Al (Artificial Intelligence) has an early origin and was first proposed by American
scholar John McCarthy in 1956 [2], Al technology refers to artificial methods that use
computers to imitate human thinking and actions such as planning, thinking, learning,
reasoning, understanding, identifying, proving, and problem solving, etc., and solving
complex problems that only human experts can solve, such as programming, forecast-
ing, consulting, and diagnosing, etc. [3-6]. Al is an important branch developed on the
basis of computer technology, it is an extension based on the intelligence of human,
and it’s called “the top technology of the 21st century".

In recent years, due to the breakthroughs of technologies such as deep learning, Al
has become one of the most important technologies in the technical revolution at the
beginning of this century [7]. It mainly has 8 functions: the first is search and solu-
tion, these two are the main functions of Al, and they are the processes of repeatedly
performing certain operations, inferences, or calculations for the purpose of achieving
a certain goal; the second is knowledge and logical reasoning, and knowledge is the
foundation of intelligent technology; the third is memory and association, unrelated
things can be connected together via the intelligent technology; the fourth is learning
and discovery, the performance of the technology can be improved through the con-
stant learning of the data; the fifth is perception and communication, Al can com-
municate with people through voice recognition; the sixth is invention and creation;
the seventh is system and construction; and the eighth is application and engineering.
Al technology can be combined with different fields and it has a wide application
range.

Since AlphaGO had defeated the human Go champion in 2016, the basic Al tech-
nologies such as Internet+, cloud computing, machine learning, and neural networks
have been improved continuously, and Al has entered the "fourth stage" of rapid de-
velopment [8]. At this stage, the development of Al technology focuses more on the
technology transformation and practical application, causing fundamental changes in
social institutions, economic structure, production mode and lifestyle, etc. Technology
companies, scientific research institutions and universities around the world have
successively built up Al laboratories to promote deeper-level Al research and the
application of Al in the fields of education, transportation, finance, and economy, etc.
Education is the center in the Al technology revolution of this time [9], and Al tech-
nology revolution has a high degree of application attribute in education, enabling the
college education reform to transform from theories to practice, and from school ex-
periments to social industries; it can improve education quality and efficiency, change
the educational ecology in colleges and universities, affect the outcome of higher
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education, promote higher education equity, truly alter the development path of col-
leges and universities in China, and thereby change people’s lives and behaviors.

3 Construction of Practical Teaching Mode in Colleges and
Universities

3.1  Practical teaching in colleges and universities

The practical teaching in colleges and universities refers to all practical teaching
activities that college teachers let students engage in besides the systematic lecturing
of theoretical knowledge for the purpose of consolidating and deepening the learnt
knowledge, and exercising and improving the comprehensive qualities of students.
The goal is to enable students to participate in the curriculum practice activities in
person and apply the learnt theoretical knowledge to the specific production, living,
and practice, so that they could have the ability to solve practical problems and
strengthen their will power, and we could cultivate them to have the correct values
and good moral characters. Practical teaching in colleges and universities is an im-
portant part of higher education and a key content of college students’ learning. The
level of practical teaching directly affects the proficiency and depth of the students’
mastery of the learnt knowledge, thus affecting their professional competitiveness.

Taking the cultural industry management major in Chongqing Three Gorges Col-
lege as an example, this major was established in 2011, although not long, it is a very
practical discipline that not only requires students to master the relevant theoretical
knowledge of the cultural industry, but also the industry itself and the relevant tech-
nologies in the industry such as computer graphic design, short video shooting and
editing, data statistics and analysis, and data processing, etc. Therefore, practical
teaching is particularly important. Practical teaching activities are mainly composed
of three parts: practice in the classroom, practice outside the classroom, and gradua-
tion practice. The practice in the classroom is integrated with professional and quality
training, it’s mainly conducted in the forms of course thesis instruction, laboratory
scenario simulation, and practice guidance, etc. The practice outside the classroom
includes the practical activities during winter and summer vacations and the quality
development activities in the second classroom; first, the schools cooperate with en-
terprises to establish practical teaching bases outside the schools, and students could
take internships in winter and summer vacations; second, students could participate in
various practical activities held by social organizations, such as world-class intangible
cultural heritage projects like Chinese paper-cutting, and the Three Gorges embroi-
dery, etc.; the graduation practice is carried out during the senior year, students are
assigned to enterprises and institutions for practical training and learning, so as to
prepare them for the work positions they are about to take.
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3.2 Construction of practical teaching mode in colleges and universities

The professional talents of the cultural industry management major are not just in-
novative-type talents with rich professional and theoretical knowledge, they are also
application-type talents that can work in private enterprises, public institutions, ad-
ministrative departments and other organizations. Therefore, it’s necessary to con-
struct a novel practical teaching mode that can combine the requirements of job com-
petence standards with the practical teaching schemes, and combine the intelligent
practical teaching management cloud platform in schools with the intelligent function
expansion of the off-campus school-enterprise cooperation platform.

1. Master the development situation of technologies in the cultural industry and create
a new practical teaching mode supported by Al

First, establish an intelligent management cloud platform for practical teaching.
Take the “SPOC + MOOC” as the main teaching method, combine online teaching
with offline teaching, integrate inside-class learning and outside-class learning, and
provide an online teaching environment that students could “learn at anytime, any-
where”. Second, use Al to achieve services such as personalized learning and intelli-
gent push. At last, master the job competence standards required by the cultural indus-
try through the school-enterprise cooperation platform, and provide an accurate basis
for formulating talent training programs of practical teaching, the new practical teach-
ing mode is shown in Figure 1.

The requirements of job ]
competence standards should be lﬂ"ﬂ“‘{‘;\ C"I‘;dm] Personalized learning, | f@] | Intelligent function expansion
combined with the practical argo-scale S seale collaborative learning of the school-enterprise
teaching schemes g cooperation platform
A 4 A

1. The formulated curriculum N Intelligent practical teaching management cloud platform N )
syllabus should be in line with 1. Students complete enterprise
the ability for i ips to achieve accurate
industrial talents job hunting.

2. Draw portraits of job 2. The enterprises complete
competence standards, and use school-enterprise cooperative
them for the intelligent education to achieve precise
assessment of students’ abilities recruitment.

1. The platform realizes intelligent teaching, supervision,
ion and

2. The platform makes the practical teaching knowledge

points more precise and accurate

Fig. 1. The new practical teaching mode

2. Highly integrate job competence standards with cultivation of practical abilities,
achieve accurate matching of technical points and knowledge points

The cultivation of the skills required by the job positions is separated into the prac-
tical teaching of the four college years, and the teaching, management, tracking, su-
pervision, analysis, evaluation and assessment are conducted through the intelligent
platform, as shown in Figure 2. As a result, the horizontal and precise matching of the
practical teaching processes could be achieved. Students enter the enterprises and take
trainings and internships during their senior year, then they could reach the skill level
required by the enterprises upon graduation.
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| Integration of job competence standards and practical ability cultivation |

| Freshman year | | Sophomore | | Junior year | | Senior year |
. . . Professional skill
Practical Practical Practical course; enterprise
training and training and training and tr a;i ning
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professional professional major field employment
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: . . Career
BaS{c Professwqa_l Comprehenswe development and
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Intelligent management cloud platform for practical teaching choo-enterprise
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Fig. 2. Integration of job competence standards and practical ability cultivation

Subdivide the technical skills required by the job positions accurately in the verti-
cal direction, as shown in Figure 3 (with “short video shooting and editing technique”
as an example), and formulate corresponding knowledge points and content of the
practical teaching.

| Short video shooting and editing technique l‘i Technical direction |

Cameraman \—Ed;wr—i_—{ Job position |

Audio editing technique

. . . Video editing technique
Portrait shooting technique

Video equipment installation and

Advertising shooting technique .
. . ) maintenance technique Technical refinement of the
Applied shooting technique . .
. N Audio equipment installation and job position
Infrared shooting technique

. N . . maintenance technique
Technique for shooting with tracks

Editing art and creation technique

Special effect technique

. . o X Technical foundation of the
Basic computer skills, database application, image processing . .
job position

Fig. 3. An example of the subdivision of technical skills of a job position

4 Construction of the Intelligent Management Cloud Platform
for Practical Teaching

The MOOCHSPOC platform seamlessly integrates the teaching content into the
teaching scenarios, realizing instant sharing of high-quality teaching resources and big
data. The offline practice teaching cloud platform intelligently manages the teaching
process, realizing intelligent, accurate and standardized practical teaching.
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4.1  Application of Al in practical teaching

1. Intelligent evaluation for the operation of practice projects: the platform adopts a
lightweight non-aligned convolutional neural network model to achieve intelligent
evaluation of the practical operation process through deep learning, then based on
the progress and accuracy of the students’ operation, it gives the final scores of the
practical courses according to the weight formula of teaching. At present, our
school's evaluation of the practical teaching of the cultural industry management
major is still focused on the finalized evaluation method, it lacks effective man-
agement of the teaching process, as well as the support of an informationalized and
intelligent teaching platform; students hand in tasks at the end of the courses just to
get it over with, and teachers are just in charge of assigning the tasks and giving fi-
nal scores; the process of practical teaching doesn’t have real-time process moni-
toring and evaluation, in the end, students don’t really learn anything, and the
teachers’ teaching level stalls as well, which would affect the quality of practical
teaching.

2. Automatic correction of practice reports and automatic testing of project codes: the
platform uses applied statistics, semantic analysis, image recognition, optical char-
acter recognition, natural language processing and other technologies to conduct
automatic recognition and error correction on simple terminologies and code speci-
fications, and automatically generates practice reports and evaluation comments for
the project codes. It can judge not only the surface features of the language, but al-
so the quality of the content and the structure of the text, it can help teachers effec-
tively correct the experimental reports, subjective questions, objective questions,
short-answer questions, and questions of other forms, thereby improving the effi-
ciency and scientificity of the teachers’ review and comments, and meanwhile
providing students with diagnosis reports of their personalized learning abilities. At
present, the learning platforms used in our school, such as the Xuexitong, WeChat,
and Rain Classroom, cannot yet intelligently evaluate the subjective questions.

3. Intelligent tracking, assessment and evaluation: the platform adopts big data and
data analysis technologies to automatically track and record the students’ learning
process and the teachers’ teaching process, and then give accurate analysis and
evaluation on the learning and teaching situations. The intelligent evaluation sys-
tem can perform keyword analysis, programming style analysis, error detection,
and plagiarism detection on the program operations from four angles: structure,
grammar, function, and overall complexity. For example, in the extracurricular
practical course "Planning and Design of Cultural Creative Products”, students are
required to make cultural products in groups; however, since teachers do not partic-
ipate in the process, they can’t supervise the students all the time, and some stu-
dents might enjoy “free ride” during the completion of the practice tasks. There-
fore, using intelligent system to track, assess and evaluate students could avoid the
occurrence of such situations.

4. Virtual learning assistant: with the help of technologies such as natural language
processing, speech recognition, image recognition and data mining, the platform
can virtually realize the role of extracurricular teachers, providing students with
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services such as online searching using photos of the questions, and accurate online
Q&A; students can quickly find out the corresponding analysis methods and de-
tailed analysis processes from the massive question bank, meanwhile students'
weak knowledge points could be quickly identified through the refined knowledge
maps and labels, so that personalized guidance could be provided for them in a
timely manner.

5. Learning path analysis: at first, the platform applies the preset job competence
standard technical maps (such as cameraman and editor techniques) in stages and
periods, then, after the application, it conducts big data mining according to the be-
havior data and behavior trajectories of students to obtain the accurate and objec-
tive technical knowledge maps; at last, it uses the optimized technical maps to
match the optimal learning path for students.

6. Intelligent push: based on the learning data and records of college students, the
platform constantly infers the problems and ability levels of college students, and
pushes personalized practical learning content for them; the core is to push the
most suitable learning materials and content for specific college students under the
current learning path.

7. Adaptive learning: the platform makes use of the Al algorithms and suggests that
every student should have one’s own unique learning path; it automatically organ-
izes the sequence of the knowledge points and gives optimal development models.
The adaptive learning system creates learning models based on the big data of stu-
dents’ instant interactions, it conducts big data analysis on students’ learning data,
recommends learning resources and materials to students, and then adopts corre-
sponding teaching methods and strategies, and finally achieving the ultimate pur-
pose of enabling college students to realize personalized learning. Adaptive learn-
ing was developed from intelligent teaching systems and it’s a new application of
Al in the field of education; according to the constant changes of college students’
learning trajectories, it could search for the optimal schemes at real time [10].

8. Personalized learning: first, it uses the Internet and big data to draw portraits for
college students’ actual abilities, create actual learning paths for their personalized
learning, and push different learning content and plans for each student; then it sci-
entifically collects the teaching data, accurately identifies the students' learning dif-
ferences and weak knowledge points, pushes suitable learning methods and content
from time to time according to the evaluation results of students' mastery of the
teaching content, so as to meet students' requirements in personalized learning,
predict their future learning situations, and improve the learning effect [11].

4.2  Intelligent practical teaching management cloud platform

The main functions of the platform include: intelligent management and supervi-
sion of practical teaching progress, intelligent scoring of practice projects, automatic
duplicate checking, pre- and post-class self-tests of students, online Q&A assistant,
personalized push, learning situation reminder and warning, visualized display of
practical teaching effect, intelligent analysis of teaching data, evaluation of teaching
effect of teachers’ courses, display of the portraits of students’ personal skills, the
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portal for school-enterprise cooperation, and assistant to the precision employment,
etc. [12-15].

5 Form job Competence Standards and Students’ Practical
Ability Portraits Intelligently with the Help of AI

Al makes big data collection and collation more efficient. With the help of the in-
telligent platform, we can track, assess and evaluate the development status of the
actual technical abilities of college students throughout the whole process, and por-
traits of college students’ practical abilities; moreover, using the school-enterprise
cooperation platform, we can obtain portraits of the relevant job competence stand-
ards, thereby forming a contract of the abilities and standards, and ultimately achiev-
ing accurate job hunting for students and accurate recruitment for enterprises [16-18].

As shown in Figure 4, the job position of "short video editor" is taken as an exam-
ple. For this job position, editors should have audio and video editing technique, audio
and video equipment installation and maintenance technique, editing art creation
technique, and special effects technique, etc. From this comparison chart, we can
clearly know the actual abilities of college students, thereby accurately matching them
with employment.

Job competence comparison
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Fig. 4. Comparison of job competence standards and students’ practical abilities

6 Optimization of the Intelligent Functions of the School-
Enterprise Cooperation Platform, and Realization of the
Accurate Matching of Talents’ Practical Ability Cultivation
between School and Enterprise

The proposed platform expands the functions of intelligent management and job
recruitment of the school-enterprise cooperation platform; and the enterprises could
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directly monitor the situation of the actual abilities of each college student (showing
in the form of ability portraits), so as to carry out practical training and internship
activities more efficiently; at the same time, they can also participate in the drawing
of the portraits of job competence standards, thereby reaching accurate matching of
talents’ practical ability cultivation between schools and enterprises as soon as possi-
ble [19]. According to the ability comparison results, enterprises can quickly and
accurately find professional talents that could match the requirements of the job posi-
tion, and college students can also accurately determine their professional develop-
ment goals and directions, and quickly obtain the corresponding internship or job
positions, thereby improving the employment quality of colleges and universities, and
ultimately achieving a three-wins situation among schools, students, and enterprises
[20-28].

7 Conclusion

With the help of Al technology, the high-quality practical teaching resources could
be shared, achieving deep-level integration of online learning and offline learning,
inside-class learning and outside-class learning, and personalized learning and collab-
orative learning; this paper accurately matched the job competence standards with the
practical teaching plans, provided references for the talent cultivation schemes in
colleges and universities, and optimized the teaching content and curriculum system
from multiple angles and directions. Using the proposed intelligent teaching manage-
ment cloud platform, we could perform intelligent management on each teaching link,
give objective evaluation and accurate learning and teaching situation analysis, and
provide data support for the reform of practical teaching; meanwhile, it enables teach-
ers to have the time and energy to give personalized instruction and teaching to stu-
dents, which has improved the work efficiency and effect of practical teaching.
Through Al technology, intelligent push, and student learning path analysis, the pro-
posed platform could achieve personalized learning, enhance students’ independent
learning ability, and improve their learning efficiency, thereby enabling college stu-
dents to accurately determine their professional technical abilities and development
directions and goals, and realizing precise employment. The intelligent school-
enterprise cooperation platform can provide comparison results of the job competence
standards and the portraits of students’ actual abilities, which enable the employer
enterprises to rapidly understand college students’ actual abilities and achieve accu-
rate recruitment, and ultimately realizing a win-win situation between the school and
the enterprise.
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