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Abstract—Muicro course is an emerging student-centered remote teaching
tool. It offers inspirations to the teaching reform of the college course called Fun-
damentals of Computers. This paper introduces the status quo of the teaching and
learning of the said course, and analyzes the application features of micro course,
highlighting the advantages of integrating micro course with Fundamentals of
Computers. On this basis, the authors established a student-centered micro course
teaching system for Fundamentals of Computers, and designed the application
mode of the teaching system. Contrastive experiments show that the proposed
application mode improves the information awareness of teachers, stimulates the
learning interest of students, and promotes the computer skills and information
literacy of students.

Keywords—Micro course, fundamentals of computers, teaching design, appli-
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1 Introduction

The reform of Fundamentals of Computers in colleges and universities is in full
swing at present, and teachers design and make various kinds of micro course, adopt
micro course and on-line teaching, combine with traditional classroom teaching [1],
and implement all kinds of micro course - assisted teaching, inverted classroom teach-
ing, blending teaching and other teaching methods.

In foreign countries, the appearance of micro-network teaching videos represented
by Khan Academy and TED triggers the educational researchers to explore the feasi-
bility of applying micro-videos to classroom teaching, for example, under the current
teaching situation of basic courses of computer culture, they applied the micro course
resources to the inverted classroom teaching mode. Li Ping (2019), in the article Re-
search on Application of Inverted Classroom Teaching Design Based on Micro Course
in Vocational English Teaching, took grammar knowledge in English teaching in vo-
cational colleges as the starting point, carried out data collection, collation and analysis
of the grammar teaching mode in inverted classroom based on micro course, and found
that students could learn actively through a series of attempts in inverted classroom
teaching design strategies [2]. Several teachers have also applied micro-video resources
to blending teaching mode discussions, and they have carried out application studies in
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different courses, which demonstrated this mode is suitable for the subjects with strong
operability and practicality. Liu Yajuan et al. (2019) found in the article Experience of
Blending Teaching Course Design for Environmental Chemistry Based on Micro
course and Inverted Classroom that the structure and difficulty of the course, as well
as the assessment of the course, would affect the learning results [3-5]. Through review
and summary of the related research literature for nearly three years, it is found that the
research of teaching application mode based on micro course has achieved certain re-
sults. However, there are still some problems, first of all, most of the research still stays
on the theoretical level of teaching mode construction, and take example of one of the
classes to carry out simple practice, without systematic comprehensive consideration
of teaching input and effect. Secondly, in terms of how the new teaching mode and
classroom teaching can be better integrated, the relevant aspects of empirical research
still need to be carried out in depth.

In the special period of the national fight against the COVID-19, college students
could not return to university on time and could not start university normally. In order
to respond to the requirement of "ensuring learning undisrupted when classes are dis-
rupted" put forward by the Ministry of Education, it is of great practical significance to
carry out online teaching with the application mode of student-centered micro course
teaching. Based on the characteristics of micro course and the present teaching situation
of Fundamentals of Computers in colleges and universities, the author designs the mi-
cro course teaching system of the course, and systematically expounds the teaching
mode based on micro course, which is proved by practice that the mode can promote
the renewal of teachers' teaching idea, arouse the students' learning interest, and develop
the students to better adapt to the learning way of the information society, cultivate their
ability of autonomous learning, and obtain more effective teaching effect.

2 Teaching and Learning Status Quo of Fundamentals of
Computers

The course of Fundamentals of Computers is a public basic course for non-computer
majors in colleges and universities. The purpose of this course is to enable students to
understand the basic knowledge of computer science and to skillfully apply commonly
used computer software, cultivate students' hands-on practice skills and improve stu-
dents' information literacy. At present, the course is facing a new challenge.

1. The level of information literacy of our students is varied. Most students come from
rural families, and their information knowledge is weak, but with higher learning
enthusiasm. A few students have studied the information technology course in mid-
dle schools, and learned simple operation. However, their information knowledge is
one-sided and lacks systematicness. Therefore, it is difficult for teachers to give con-
sideration to all students, which affects the effects of learning in classroom teaching.

2. It’s essential to reduce the class hours, but also improve the teaching quality. At
present, this course of our university has been reduced to 60 hours, the teaching con-
tent mainly includes the theoretical knowledge module and the operation skill
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module. Therefore, it is necessary for students to make use of the fragmented time
to study with the help of information-based means such as micro course [6]. Other-
wise, it is difficult to achieve the teaching goal with classroom time alone.

3. It’s critical to meet the needs of follow-up courses, but also take into account the
needs of post-work. This course is to prepare for the study and graduation thesis of
other major courses. In addition, employing units require students to be able to apply
commonly used office software skillfully when they are on duty. Therefore, it is
necessary to cultivate qualified citizens who have a certain quality of computing
thinking and are familiar with the information society of computer application [7, 8].

3 Analysis of Application Characteristics of Micro Course

3.1  Concept and characteristics of micro course

Micro course is a kind of information-based teaching resource, which mainly takes
teaching video as the carrier, and can reflect the teaching and learning activities carried
out by teachers in the process of teaching for a certain knowledge point or teaching link.
Its form of expression is flexible and diverse, and rich in types. All the micro courses
are short, small, fine and interesting in terms of features. The short refers to the time of
each micro course video takes about 8 to 10 minutes. The small refers to the short video
generally involving a knowledge point, a concept, and so on, that’s, the content is less
and compact, and can be applied to a variety of situations such as online and offline
teaching [9]. The fine refers to the content is close to the theme, with exquisite design.
And the interesting refers to the design of micro course is vivid and exquisite, as well
as interesting to a certain extent.

3.2  Advantages of the combination of micro course and fundamentals of
computers

The course of Fundamentals of Computers in colleges and universities has stronger
operability and practicality. Its main teaching goal is to cultivate students' practical abil-
ity. One of the main teaching methods is the demonstration of operation skills. There-
fore, the combination of micro course and Fundamentals of Computers can more effec-
tively perform the demonstration and improve the teaching effect [10].

The advantages of the combination of micro course and the course of Fundamentals
of Computers are mainly reflected in the following aspects: First, it can help students
to study independently. Before teaching, the teacher sends the prepared short video of
the micro course to the students through the learning platform, and the students can
arrange the pre-class preview according to their own actual situation and time, and can
record the problems or questions in practice to facilitate communication with teachers
in the classroom [11]. Second, it can effectively promote classroom interaction between
teachers and students. In the classroom, teachers can fully understand the key and dif-
ficult points and doubts that students encounter in practice, and focus on explaining and
demonstrating these problems, which is conducive to students’ deep understanding of
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knowledge and skills [12]. Third, it is helpful to consolidate and review after class.
Short videos of micro course can be used for both pre-class independent learning and
after-class consolidating exercises [13]. Teachers can also send different post-class ex-
ercises to students at different levels.

4 Construction of Micro Course Teaching System of
Fundamentals of Computers
4.1  Design of teaching system

Table 1. Contents and Application of Fundamentals of Micro Course Teaching System of
Fundamentals of Computers

Teaching Contents

Topics

Compulsory (Basic Content)

Expansion (select by spe-
cialty)

Application

Computer System

Information Representation,
System Composition, Architec-
ture, Numbering and Transfor-
mation

Operating System Principle,
Embedded System, Memory
Interface

Assisted Teaching
Inverted Classroom

INetwork Fundamentals, Data
Communication Fundamentals,

LAN Technology, Network

Inverted Classroom

(Computer Network Network Models and Protocols, lse chu;; r{szfclzll:to\j/ (;%]Z’ Wire- Assisted Teaching
Internet Applications
Program and Programmin; Algorithm Design, WEB
Algorithm and Pro- Lang ace. Al ori%hm Con%e ¢ Programming Technology, |Inverted Classroom
gram Design p guage, A'g PL \Mobile Development Tech- [Blending
rogramming Process hology
1: Character formatting
2: Table and picture typeset- .
Word Operation ting llcﬁ}lgﬁ:rc;emem Typesetting |, ding
3: Mixed arrangement of pic-
tures and texts
1: Cell reference ;
Excel Operation K PivotTable . Blending
2: Data processing Data Analysis
PPT Operation Basic Operations Master Application Blending

Network Application

Send and receive mail
Information retrieval

Cloud Disk Usage

Inverted Classroom
Blending

In view of the status quo of teaching and learning and the teaching goal requirements

of Fundamentals of Computers, a three-level teaching system is designed and con-
structed in consideration of the characteristics and concrete implementation of the mi-
cro course, as shown in Table 1. This system can support the blending learning mode,
the mobile learning mode, the inverted classroom and other learning modes advocated
by our university at present [14].
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4.2  Design and making of topic selection for micro course

The topic of the micro course is the compulsory teaching content in Table 1, which
is the key and difficult points in the course, and can also be the expanded content in the
course, generally choosing an independent knowledge point or a demonstration case.

The design of micro course is the most important link. Firstly, the teaching objectives
of the micro course are determined, then the appropriate teaching strategies and meth-
ods are determined according to the type of knowledge points selected by the micro
course, and finally the corresponding teaching schemes of the micro course are deter-
mined, such as screen recording type, animation demonstration type, classroom records
or others. In the design, the students' learning psychology and their learning habits
should be taken into consideration. The designed teaching strategies should adopt task-
driven, problem-oriented and other strategic activities as much as possible to stimulate
the students’ learning interests and thinking [15]. Second, it’s essential to pay attention
to the combination of the topic content and practical application, for instance, for the
materials used, courseware, comments and others, it’s necessary to fully consider the
actual application environment and the actual needs of teaching, and constantly enrich
and update the content.

The form of making the micro course depends on the type of the micro course de-
signed in the early stage. The micro course of Fundamentals of Computers mainly fo-
cuses on operation demonstration, which can be made by means of software recording,
or with portable recording equipment. For the micro course of explanation or demon-
stration, the combination of virtual and real recording can also be adopted.

5 Discussion on the Application Mode of Micro Course
Teaching in Fundamentals of Computers

According to the test of computer level in the first practice class after the freshmen
entered the university, the results show that the students have one-sided knowledge,
lack of theoretical knowledge, have relatively good understanding of the basic opera-
tion of the system, but relatively weak understanding of electronic form and data pro-
cessing. Therefore, the prepared micro course resources are provided to the students
through the unified platform [16], to explore the application mode of micro course
teaching which is suitable for Fundamentals of Computers.

5.1 Teaching goal and concrete implementation plan

After applying the micro course resources to the course, two levels of goals have
been achieved.

The first level is that the micro course videos are sent to the students according to
the course schedule, with assisted teaching in the classroom as well as inverted class-
room teaching, thus enriching the classroom teaching form, arousing the students’
learning enthusiasm and improving the efficiency of classroom teaching under the
premise of reducing the class hours [17]. In the practical class, the students can watch
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the demonstration videos repeatedly, and in the classroom, the teachers can check for
the common problems existing among the students, and implement effective teaching.

The second level, i.e., expansion series of micro course resources, is aimed at provid-
ing resources to the students of different majors with the good foundation and study
enthusiasm, and teachers can timely guide them to expand knowledge, develop inde-
pendent learning ability and skills to solve problems and help them develop good in-
formation literacy.

5.2  Teaching organization and the interaction between teachers and students

Micro course resources can be used before, during and after class, that’s, students
can use all idle time to learn anytime and anywhere [18]. In terms of teaching organi-
zation, teachers can guide the students through the teaching platform such as Xuex-
itong, Yuketang and DingTalk to study the micro course according to the course sched-
ule and their own actual situation, completes the homework arranged by the teacher, or
to carry on the group cooperation study with dormitory as unit. Teachers can collect the
feedback information of the students through the teaching platform and interact with
the students in time, in a bid to promote students to study actively and individually.

5.3  Teaching evaluation system

In order to support the further popularization of this new teaching mode, the original
method of comprehensive performance evaluation of students is obviously not condu-
cive to arousing the enthusiasm of students. Therefore, on the basis of the original eval-
uation method, the comprehensive performance evaluation of students is given a new
method of quantification. The new evaluation system focuses more on the evaluation
of the students' learning process, and quantifies the students' regular learning process
into regular results, and adjusts the proportion of comprehensive results from 30% to
60%. Through the learning platform, the learning situation of students' micro-videos
can be monitored, and the students' online learning time, visits, online questions, par-
ticipation in discussions, online tests, answering questions, etc. can be weighted as part
of the quantification of students’ regular results [19]. In this way, students are mobilized
to use fragmented time for online learning, so that the process of learning takes place
at ordinary time, not in the time fighting for the final exam.

6 Research Results and Discussion

This study first counted the performance evaluation method of 54 students in the
experimental group, as shown in Fig. 1. This method pays more attention to the evalu-
ation of the students' learning process, such as the students' performance in the course
at ordinary time, the situation of independent learning, and the study results at ordinary
time, which accounts for 60% of the comprehensive results. This evaluation method
actually requires classroom teaching to be student-oriented, changing the previous
teacher-instilled teaching method [20]. It pays more attention to the characteristics of
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students, mobilizes their enthusiasm for learning, encourages students to study actively,
and discovers their own advantages and disadvantages. As shown in Fig. 2, the statisti-
cal results show that nearly 80% of the students agree with this performance evaluation
method and show that they are really involved in this blending learning environment
and have benefited a lot.

50
40
30
20
10 I
0 . I
Micro course  Skill test Online Classroom Final test
video interaction attendance
learning check

B Comprehensive results
Fig. 1. Comprehensive performance evaluation method for students in experimental group

Secondly, this kind of micro course teaching application mode pays great attention
to the integration with the classroom, and as a core teaching resource, the micro course
video plays different important roles in the classroom with various tasks, such as pre-
class learning, core concept teaching, operation demonstration, after-class practice and
other links. As shown in the statistics in Fig. 3, the overwhelming majority of students
are willing to understand the learning content before class, indicating that they are will-
ing to become active learners, with strong learning enthusiasm [21]. Fig. 4 shows the
situation that students need to practice and consolidate their knowledge after class and
the data show that about 68% of them have used micro course resources to practice.
Therefore, in the concrete teaching practice, we should position the micro course as an
important supplementary and expansion resource for traditional classroom learning.
Relying on the traditional classroom, teachers should give full play to the guiding role
in teaching, pay attention to the teaching design of micro course, carefully analyze the
needs of students, and make efforts to design micro course resources in combination
with teaching tasks.
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H Very reasonable
B Reasonable

H General

m Unreasonable

m Very unreasonable

Fig. 2. Evaluation of course evaluation method for students in experimental group
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Fig. 3. Statistics of pre-class learning of students in experimental group

Finally, this kind of teaching mode has achieved initial results, as shown in Fig. 5,
and more than 90% of the students recognized the teaching reform of this course, indi-
cating that this new teaching mode is showing vigorous vitality, but still lacks more
empirical studies to promote formal and informal learning of students [22]. It is ex-
pected that the application effect of the micro course teaching mode can be verified in
the continuous exploration of teachers.
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60.00%

m Post-class
consolidating

50.00%

40.00%

30.00%

20.00%
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0.00% - T

Timely review General review Occasionally Never

Fig. 4. Status of post-class review of students

[l Very satisfied
B Satisfied
[ General

[ Dissatisfied

Fig. 5. Student recognition of the course

The construction and application of micro course deepens the teachers' idea of infor-
mation-based teaching, raises the enthusiasm of teachers in their study and work, is
conducive to the cultivation of teachers' professional knowledge, improves teaching
means and enhances individual teaching level; more importantly, it has solved many
practical difficulties and problems faced by the course of Fundamentals of Computers
and raised the information teaching level of our university. At the same time, for the
students, this teaching mode can reflect the process of students' active learning, high-
light the students' dominant position in the process of learning, stimulate their
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enthusiasm for independent learning, and cultivate students’ comprehensive computer
application capability and information literacy.

In the future specific applications, teachers should adjust and grasp flexibly the
teaching mode according to the actual situation of each group of students, sort out and
update it in time, provide students with corresponding micro course resources in time,
adjust teaching schedule and pay more attention to problems and the progress of stu-
dents so as to improve the overall effect of teaching.
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