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Abstract—The outbreak of COVID-19 has accelerated the construction of
educational informationization and strengthened the integration and application
of education and digitalization. Educators have increased demands for smart
education to guarantee the quality of online teaching during the epidemic. As a
key factor of smart education, smart classroom is expected to produce an im-
portant effect on education and teaching. However, at the present stage, there
are some problems with smart classroom, such as complex equipment environ-
ment and inadequate combination with professional knowledge. Exercise Phys-
iology is a course with strong practicality. For the traditional teaching mode, it
is hard for students to gain a deep understanding of related knowledge. In view
of this, this paper attempts to introduce a research-based teaching mode based
on the smart classroom environment, make it run through three parts of the
class, i.e., pre-class, in-class and post-class, make use of all kinds of equipment
and functions in the smart classroom to form an interactive teaching mode that
integrates pre-class, in-class and post-class. To be specific, the process includes
storing in the cloud, pushing smartly, asking questions, creating scenarios,
forming an individual learning mode, combining online teaching method with
collaborative learning mode, giving quantitative results according to the status
of collaborative learning and finally performing feedback evaluation and ex-
panding after-class knowledge. Through the practical teaching of Exercise
Physiology, the teaching mode established in this study can achieve a good
teaching effect and teaching quality. In particular, it is of great significance for
promoting students’ classroom satisfaction and ability to analyze problems and
developing good learning habits in them.

Key Words—Smart classroom; Exercise Physiology; research-based teaching;
evaluation of teaching quality

1 Introduction

Due to the outbreak of COVID-19, online teaching is now being vigorously pro-
moted in schools. The development of online teaching has changed the original teach-
ing and learning methods rapidly, and brought new experience to students in the short
time. Exercise physiology, as a part of life science, investigates a variety of physio-
logical activities in the motion process of human body and occupies a very important
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position in medical education system and physical education system [1]. However, in
the previous teaching of exercise physiology, the class was mainly taught by teachers
actively and accepted by students passively. Students have a very low participation
and lack the abilities of independent thinking and analysis. This is not beneficial to
the future development of students, and students’ grasp of knowledge related to exer-
cise physiology [2]. In recent years, with the rapid development of information tech-
nology, smart classrooms have been introduced into classroom teaching in colleges,
providing a great quantity of resources and tools. If teachers can make full use of
tools related to smart classroom during the teaching of exercise physiology, students’
learning interest and classroom participation can be significantly enhanced. This is
also of great significance for the training of talents with strong analytical and creative
abilities. On this basis, by taking Exercise Physiology as an example, our study de-
signs a teaching mode for the course of Exercise Physiology in the smart education
environment, in order to enhance students’ course participation, innovation ability,
learning interest and attract their attention.

Many domestic and foreign scholars have carried out research on the design of
physiological teaching mode. Unlike previous studies, the research in this paper also
applies the smart education environment, and focuses on improving students’ course
participation during teaching. At the same time, the research in this paper takes the
research-based teaching mode, and fully considers student’s individual learning mode
and writing learning mode. What’s more, to ensure the quality of the teaching mode,
this paper also sets up an evaluation system for teaching effect of smart classroom of
exercise physiology.

2 State of the art

In the historical context of Internet+, educational informationization has taken a gi-
ant step towards a new height, and smart education has become a research hotspot and
development trend in the field of education. The concept of smart classroom was
coined by IBM (International Business Machines Corporation) [3]. At the same time,
a smart education service solution was also propounded. This solution not only set up
a smart teaching environment, but also presented a design scheme related to smart
teaching. The “Intelligent Classroom” project at McGill University, Canada, amelio-
rated teaching through technology. The ‘intelligent classroom was equipped
with teaching facilities like computers, tablet PCs, document cameras, interactive
electronic whiteboards, writing boards, button panels, etc., as well as many telecam-
eras, microphones and other devices. They were adopted to shoot scenes in teaching
and what had been taught by teachers [4]. The University of Szeged teamed up with
Microsoft to set up a future classroom project. According to the design principle of
learning space, it was advised that the future classroom should be characterized by
mobility, family atmosphere, good learning environment and the latest multimedia
learning and teaching tools, etc. [5]. The future classroom space had the characteris-
tics of flexible space layout, dynamic combination of desk and chair, rich color varia-
tions and multi-screen, etc. So far, the application of smart education in teaching is
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mainly manifested in three aspects: first of all, scholars argue that the smart classroom
model realizes the autonomy and individuation of teaching, for example, after re-
search, Wallace et al. [6] held that smart classroom paid more attention to teaching
autonomy. In this model, students can learn the knowledge they are interested in,
according to their own circumstances. Secondly, scholars consider that smart class-
rooms can promote students’ classroom participation. For example, Chen [7] posited
that the smart classrooms applied wireless intelligent devices and that these devices
encouraged students to get involved in classroom teaching. Thirdly, the research re-
garding smart classroom focuses more on learning activities themselves. For example,
Reinschliissel et al. [8] contended that the tangible interactive interface in smart
classroom can raise students’ social skills, while improving their learning ability.

With the application of smart classroom in teaching, Chinese scholars have also
conducted a lot of research, which mainly focused on two aspects. First of all, by
comparing the teaching mode of smart classroom with that of the traditional teaching
mode, scholars assume that the teaching effect of smart classroom model is better. For
example, Hu Wang et al. investigated the design of teaching mode under smart class-
room. They contended that the teaching-oriented teaching method in the traditional
teaching mode was not beneficial to students’ individual learning and restricted their
creative thinking. The learning-oriented teaching method cost students a lot of time to
explore and their learning efficiency was low. The teaching mode of smart classroom
created a multi-scenario teaching mode, which greatly lessened the workload of
teachers and students. At the same time, the smart classroom model can also fulfill
instant and deep interaction between teachers and students [9]. Secondly, scholars
design courses based on the characteristics of smart classroom. For example, by tak-
ing “Laboratory Production of Gas”, a chemistry lesson in junior middle school for
example, Lin Yan designed this lesson on the basis of the smart classroom environ-
ment. Throughout the design of the course, the author utilized document camera,
electronic whiteboard, IRS instant feedback system, etc. in the smart classroom envi-
ronment, and took advantage of the functions of “vying to answer first” and “picking
people” to stimulate students’ learning interest. At the same time, the author also
applied “video recording”, “shooting” and “timing”, etc. to increase students’ partici-
pation and the teaching effect in classroom [10]. Some scholars examine the teaching
application of smart classroom in the course of physiology, while other scholars have
also done relevant research. For example, Sha Ailong enquired into the application of
multimedia teaching based on smart educational technology in the teaching of animal
physiology. The author compared the teaching effect of students’ intelligent multime-
dia teaching and traditional teaching and found that intelligent multimedia teaching
made the whole teaching more visualized, and greatly enhanced students’ interest in
experiments. To this end, the author was of the opinion that in the teaching of animal
physiology, teachers should implement more intelligent multimedia teaching based on
the advantages of traditional teaching [11].

To sum up, the research on smart classroom and intelligent class is still in its infan-
cy in the field of education of developing countries. For example, there are still defi-
ciencies as to how to make proper use of the facilities in smart classrooms to perform
teaching activities, gain instant access to the dynamic information of students and
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increase the efficiency of classroom teaching. Therefore, the construction of class-
room teaching methods suitable for smart classroom warrants further exploration and
practice. Secondly, the main research objects of most teaching activities in smart
classroom are students in primary and secondary schools, and intelligent classes in
colleges and universities are seldom involved. However, from the physical and mental
development of students and other objective factors, college students should also be
engaged in smart classroom activities [12]. Last but not least, it is a technical problem
for non-computer teachers to full leverage information technology to change the way
the course is taught. For this reason, what kind of incentives should be adopted in the
learning process and how to evaluate the teaching effect of smart classroom objective-
ly is also worth further study and discussion by scholars. In light of this, this paper
innovatively proposed to employ the research-based teaching mode in the smart class-
room environment, applied it to the course Exercise Physiology, designed an interac-
tive learning process for three parts of the class, i.e., pre-class, in-class and post-class,
in accordance with the learning characteristics of college students, and developed an
evaluation system for the effect of the teaching mode of Exercise Physiology that was
applied in the smart classroom environment, so as to provide an objective reference
for the course development of smart classroom.

3 The Teaching of the Course Exercise Physiology Based on the
Smart Classroom Environment

3.1  Application of Smart Classroom in the Teaching Mode

With a view to improve the teaching effect of the course, teachers must go through
three parts of the class, i.e., pre-class, in-class and post-class in the design of course.
Smart classrooms can utilize all kinds of equipment and functions, to form an interac-
tive teaching mode that integrates pre-class, in-class and post-class. Under this teach-
ing mode, teachers can guide and motivate students to think by using smart class-
rooms, communicate knowledge with students in a timely manner, and evaluate the
learning effect of students. Students can learn independently, inquisitively and coop-
eratively and also assess themselves. The teaching mode of smart classroom in the
course Exercise Physiology can be designed as shown in Figure 1.

By using the teaching mode that integrated pre-class, in-class and post-class in
Figure 1, teachers make the utmost of resources, environments and tools related to
teaching and learning, while teaching the course Exercise Physiology. To be specific,
before class, teachers upload resources to guide students to preview the lesson, assign
preview tasks and let students finish homework. In the course of class, according to
the students’ preview, teachers decide on the starting point of the course Exercise
Physiology, carry out classroom teaching and checks students’ learning performance
in the form vying to answer first in class and quiz, and the teachers organize discus-
sions based on students’ feedback. Teachers can also stimulate students’ learning
interest in the course Exercise Physiology via experiment and document camera, thus
deepening students’ understanding of relevant knowledge. At the end of class, teach-
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ers should recapitulate and evaluate the teaching content, and students should sort out
the knowledge points according to the summary. After class, the teachers assign
homework hierarchically, according to students’ feedback to the class Exercise Physi-
ology. Students finish homework and reflect on their learning.

* Teaching design

*Finish homework
A ! W 43. P . Upload resources
nswer questions (g 0 * Simulation class

*Preview = ) *Preview knowledge
«feedback @ .j" *Set goals
*Learning records EQ?) <2’ «Organize learning
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'i?dba;:k ' |  -Teachers teach
ljust learning o *Review
+Study after class. +Answer assignments
*Expand learning. v .
. ¥ *Expand knowledge
*Reflection 4‘

*Teaching reflection
Fig. 1. Application of Smart Classroom in the Teaching Mode

The course Exercise Physiology given in the smart classroom environment can also
be carried out online. For details, see Figure 2 below. Prior to the class, teachers can
instruct students to preview the course of Exercise Physiology by recording micro-
videos. Simultaneously, preview knowledge quizzes can be sent to students in elec-
tronic form. After preview, students take an on-line test. In this way, teachers can gain
a preliminary insight into weak portions in students’ learning of Exercise Physiology
and prepare electronic courseware. During class, teachers demonstrate electronic
courseware, inspire students to think by leading in through scenarios, creating scenar-
ios and asking questions, etc. and improve students’ learning interest. In addition,
teachers organize students to discuss and share in groups, deepening their comprehen-
sion of the knowledge learned. In an effort to test the learning effect, teachers also
design a phased test in the electronic courseware of Exercise Physiology. Last of all,
teachers sum up and expand the teaching knowledge and assign after-class home-
work. After class, students upload the homework they have finished to the system and
the teachers review and comment online, and push the expansion learning materials to
students according to the learning effect. At the same time, if students run into trouble
when finishing homework, they can also communicate with teachers online.

1JET — Vol. 16, No. 18, 2021 101



Paper—A Research-Based Smart Classroom in An Exercise Physiology Course

Teacher Students learn
guidance by themselves
! Video Online
Before class Courseware detection
Situation
Online detection Situation introduction
Create situations Ask questions
Collaboration
Group discussion Group discussion
Dialogue practice Dialogue practice
S A Group exploration Share
In class
Cl i .
assropm testing Evaluation
Learning effect
Summarlz'e and expand Consolidation
Assignment
L
-\' Teacher guidance .
] . E 1
ﬁ. Check the information xpand learning
After class

Fig. 2. Application of Smart Classroom in Online Teaching

3.2 Application of Research-based Teaching Method in the Course Exercise
Physiology

This paper discusses the teaching mode of the research-based teaching method in
the course of Exercise Physiology, based on the smart classroom environment. It is
mainly designed from individual learning mode and collaborative learning mode. For
details, see Figure 3 below. This teaching mode can solve the drawback of the tradi-
tional teaching mode in learning and obtain the best smart teaching results.
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Fig. 3. Design of the Application of Research-based Teaching Method in the Course Exercise
Physiology

As can be seen from Figure 3 (1) cloud storage and smart push: the smart class-
rooms can predict students’ potential needs before teaching the course Exercise Phys-
iology via data mining, context awareness and learning analysis, etc., record a large
quantity of process data obtained from the network platform using cloud computing
and store them in the cloud. The topic of the course Exercise Physiology is deter-
mined through an analysis of these data and learning resources are pushed to students
as needed. (2) Asking questions and creating scenarios: in addition to smart push,
when teaching Exercise Physiology, teachers will also adopt virtual simulation, aug-
mented reality, holographic technology and other technical means to create scenarios
for the problems, by associating with problems existing in students’ preview, thereby
increasing students’ learning interest, so that learners can experience the scenarios
personally. (3) Individual learning mode: in the smart classroom environment, stu-
dents can retrieve online website resources, courseware resources and material re-
sources. During learning, students can choose relevant resources and tools inde-
pendently based on their own preferences. It is thus clear that in the smart classroom
environment, students’ individual learning mode is characterized by autonomy and
self-help. Under this mode, teachers play the role of “shopping guide” and provide
guidance and consulting services for students, so that they can obtain relevant re-
sources in a quick and accurate way when learning courses related to Exercise Physi-
ology. (4) Collaborative learning mode: under the collaborative learning mode, when
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teachers teach the course Exercise Physiology, and adopt the cloud learning platform
to perceive the needs of each student, mine data of each student and form a unified
learning task and learning plan, by associating with intra-group discussion. On the
other hand, the collaborative learning mode also takes such forms as role-play, com-
petition, debate and design, so that students can discuss a certain problem and eventu-
ally achieve the purpose of solving the problem. Lastly, each group shares its own
learning outcomes, and peer review and group review are done within and between
groups, and then the teachers recapitulate and give feedback for each problem. The
cloud platform in the smart education environment gives quantitative results accord-
ing to collaborative learning. (5) Feedback of assessment: on the one hand, in the
Exercise Physiology classroom, teachers and students can have real-time and deep
interaction through the cloud platform, leading and assessing students’ learning pro-
cess. Whether in individual learning mode or collaborative learning mode, teachers
always feedback the assessment results based on students’ learning performance, and
instruct students to learn in a more effective way. On the other hand, at the end of the
course of Exercise Physiology, teachers make a summative assessment on students’
learning. In the teaching mode based on smart classroom, teachers can make an intui-
tive and quantitative analysis of learners’ learning status through big data and learning
analysis, so that the analysis is more all-round and objective. (6) Expansion after
class: Before the each lesson of Exercise Physiology is completed, teachers might as
well adopt the perception system of smart classroom to push learning resources that
conform to students’ learning status and personalities intelligently, in line with their
study of the course of Exercise Physiology, and help students better complete after-
class study.

3.3 Design of an Evaluation System for the Teaching Quality of Exercise
Physiology Based on Smart Classroom

With a view to measure the teaching effect of Exercise Physiology after the reform
in the context of smart classroom designed in this study, we intended to build a teach-
ing quality evaluation system to evaluate the teaching mode of Exercise Physiology
based on smart classroom. For details, please refer to the evaluation method for the
quality of economic development to objectify the evaluation results and realize dy-
namic evaluation of teaching quality.

While constructing underlying indicators to evaluate the teaching quality of exer-
cise physiology based on smart classroom, the train of thought of the evaluation
method of economic development indicators was referred to, and their settings are
shown in Table 1.

Through a pairwise comparison of relevant factors, namely, according to the scor-
ing method of 9-point scale (1-9), a fuzzy complementary matrix was obtained. The
meanings of the 9-point scale are as table 2.
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Table 1. Determination of Underlying Indicators

System Domain Weight of
Y Indicator Layer Indicator
Layer Layer
Layer
C1: Number of videos in each chapter 0.03
C2: Number of quizzes in each chapter 0.04
. |C3: Update rate of teaching resources in each chapter 0.03
B1: Teaching - - -
resources C4: Number of times students complete online assignments 0.05
Al in each chapter )
Teaching X .
equip- CS5: The learning resources uploaded by students inde- 0.04
ment pendently in each chapter )
C6: Teaching experience of the lecturer (years) 0.05
B2: Teaching |C7: Proportion of teachers with a postgraduate degree or 0.04
team above ’
C8: Proportion of teachers with senior professional titles 0.07
C9: Number of teacher-student exchanges and interactions 0.04
in each chapter )
C10: Number of knowledge expansions in each chapter 0.05
B3: Teachi . X
desigrfac 8 1C11: Number of exercises embedded in each chapter 0.08
C12: Proportion of students’ questions disabused y teachers 0.05
C13: Average disabuse time students obtain after asking 0.04
questions )
C14: The amount of time the teachers spend preparing 0.09
A2 lessons :
Teaching X .
imple- C15: Number of times teachers push personalized contents 0.05
mentation |C4: Teaching |t0 students
support C16: Improvement of teachers’ efficiency of lesson prepara- 0.03
tion ’
C17: Push learning suggestions on how to improve students’ 0.03
final grades )
C18: Students’ average score in Exercise Physiology 0.08
C5: Teaching [C19: Students’ evaluation and scoring of teachers’ teaching 0.05
effect C20: Proportion of students completing all of the learning 0.06
tasks ’
Table 2. 1-9 Nine-scale Quantity Scale
Scale Definition Description
1 Equally important Two elements are equally important
3 Slightly important One element is slightly more important than the other
5 Significantly important One element is significantly more important than the other
7 Much more important One element is much more important than the other
9 Extremely important One element is more important than the other
2,4,6,8 Inverse comparison An inverse comparison of the above comparison
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Through calculation, suggesting that the matrix had good consistency. For this rea-
son, the weight of the system layer of the evaluation system for the teaching quality of
exercise physiology based on smart classroom was finalized, i.e., (0.41,0.59). Like-
wise, this paper finally determined the weights of the domain layer and indicator
layer, based on the analytic hierarchy process. For details, see Table 1.

4 Teaching example and effect

4.1 Teaching example

41 sophomores from Cohort 2019 in a given college in Shandong Province from
September to December, 2020 were selected as research objects. Exercise Physiology
consisted of 18 periods, once a week, a total of 5 sessions (4 periods/session). In the
first four sessions of Exercise Physiology, the research-based teaching method was
adopted. Each lecture can be divided into two parts. The first part explained the pro-
fessional lesson of this course, which took 3 periods. The second part epitomized and
expanded knowledge and literature related to the current lecture on Exercise Physiol-
ogy, which took 1 period. The research-based teaching mode of the course Exercise
Physiology in the smart classroom environment is shown in Figure 4:

Teacher

———————— ~
|

‘ .
| Summarize the
'\ questions |

,
Before | Teaching video |
Class I\ Text materials )

\ ‘ ! sk questions \
L ) \ Scenario test ]

p————— e —— ~ m————— T ——— ~
In class \ Provide tools } | Cooperative inquiry |
|_ Personality guidance _j | {__ Processrecords
22 ~ T R - 7. T T T

\ Classroom tests } [ Examination \

L Teacher evaluation | ‘\ Share reflection J

Class video . .
After Active review Homework

Teaching courseware

Communicate
The content of the textbook Y

class

Fig. 4. The Teaching Mode of Exercise Physiology Based on Smart Classroom

In the research-based teaching mode based on smart classroom in Figure 5, the
whole teaching ran through three parts of the class, pre-class, in-class and post-class.
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Therein, in the pre-class preparation, teachers of Exercise Physiology uploaded rele-
vant teaching videos and texts to the system, and students learned autonomously in
accordance with these materials and aggregated learning questions accordingly. Dur-
ing in-class teaching, teachers of Exercise Physiology prepared teaching contents in a
targeted way, according to students’ questions. During the explanation of course,
teachers taught by giving in-class quizzes, creating scenarios, providing tools, making
comments, guiding, and establishing a knowledge frameworks, etc. While students
followed the teachers’ teaching, ask questions boldly, guess, hypothesize, explore
collaboratively and share results, etc. After class, teachers uploaded micro-videos,
teaching courseware, textbook content, etc. concerning Exercise Physiology to the
system. Students reviewed by utilizing these materials and completed after-class
homework. Depending on the completion of homework, teachers recommended learn-
ing resources to students pertinently. Figures 6 and 7 show learning steps of the
course exercise physiology in the context of smart classroom. Figure 8 shows a dis-
cussion-based teaching and learning scene, in which teachers and students learned in a
mobile interactive smart classroom during the outbreak of COVID-19.

Fig. 5. Students learned autonomously in the course of exercise physiology

By using questionnaire survey, this paper appraised the research-based teaching
mode of Exercise Physiology in the smart classroom environment. The specific ques-
tionnaire survey was held in class after the end of the examination of Exercise Physi-
ology. Specifically, after the end of the examination of Exercise Physiology in Janu-
ary, 2021, the questionnaires were handed out to 41 sophomores from Cohort 2019 in
Institute of Physical Education. To be specific, the questionnaire included 8 items,
that is, liking the teaching mode of Exercise Physiology, increasing students’ cogni-
tion about exercise physiology and promoting their ability to discover problems. By
taking an anonymous form, a total of 41 questionnaires were handed out and 39 ques-
tionnaires were retrieved, with a retrieval rate of 95.12%.
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N

Fig. 7. Teachers taught and students learned in a discussion-based smart classroom

URL: http://www.ceiea.com/htm1/202006/202006111340493416.shtml

The teaching quality was evaluated by using the constructed evaluation system for
teaching quality of Exercise Physiology in the smart classroom environment (Table
1). To be specific, our study intended to invite experts in other physiological fields
from the Institute of Physical Education to score the teaching quality of the teaching
mode of Exercise Physiology with four grades: very good, good, average and poor.

4.2  Teaching effect

The evaluation results of students on the research-based teaching mode of Exercise
Physiology in the smart classroom environment are shown in Table 3.
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Table 3. Evaluation of Teaching Effect

Ty | ety | e
I like the teaching mode of Exercise Physiology 31(79%) 8(21%) 0(0%)
Eﬁ;fizrllos;;dents’ understanding of the knowledge of Exercise 27(69%) 10(26%) 2(5%)
Improve students’ ability to discover problems 25(64%) 13(33%) 1(3%)
Improve students’ ability to analyze problems 30(77%) 7(18%) 2(5%)
Improve students’ ability of logical thinking 27(69%) 11(28%) 1(3%)
Improve students’ ability of collaborative inquiry 26(67%) 13(33%) 0(0%)
Improve students’ ability of independent thinking 19(49%) 19(49%) 1(3%)
Help students develop good learning habits 33(85%) 6(15%) 0(0%)

As can be seen from the evaluation results of teaching effect in Table 3, 39 sopho-
mores from the Institute of Physical Education generally identified with the teaching
mode of the research-based Exercise Physiology in the smart classroom environment,
especially in terms of helping students develop good learning habits, teaching mode

and improving their ability to analyze problems, etc.

As suggested above, 20 basic influence factors C1~C20 were considered in this
section. In the evaluation of grade, the experts should evaluate the importance of
factors affecting reliability with four grades: very good, good, average and poor. The

experts’ scoring is shown in Table 4.

Table 4. Evaluation Results of Teaching Quality

(‘;152; Good |Average| Poor
C1: Number of videos in each chapter 0.3 0.3 0.3 0.1
C2: Number of quizzes in each chapter 0.3 0.2 0.4 0.1
C3: Update rate of teaching resources in each chapter 0.5 0.3 0.2 0.0
CC;;pI;Ielimber of times students complete online assignments in each 04 01 04 01
gaS c:hTC}Leall:izenr’ning resources uploaded by students independently in 02 04 03 01
C6: Teaching experience of the lecturer (years) 0.4 0.4 0.2 0.0
C7: Proportion of teachers with a postgraduate degree or above 0.5 0.3 0.2 0.0
C8: Proportion of teachers with senior professional titles 0.1 0.5 0.4 0.0
CC};) aiplll;mber of teacher-student exchanges and interactions in each 03 0.2 02 03
C10: Number of knowledge expansions in each chapter 0.4 0.1 0.4 0.1
C11: Number of exercises embedded in each chapter 0.3 0.3 0.3 0.1
C12: Proportion of students’ questions disabused y teachers 0.7 0.1 0.1 0.1
C13: Average disabuse time students obtain after asking questions 0.4 0.2 0.3 0.1
C14: The amount of time the teachers spend preparing lessons 0.5 0.3 0.2 0.0
C15: Number of times teachers push personalized contents to students| 0.6 0.3 0.1 0.0
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gﬁﬁ; Good |Average| Poor
C16: Improvement of the efficiency of teacher’s lesson preparation 0.4 0.2 0.3 0.1
grlazi:e Sush learning suggestions on how to improve students’ final 0.7 03 0.0 00
C18: Students’ average score in Exercise Physiology 0.4 0.1 0.3 0.2
C19: Students’ evaluation and scoring of teachers’ teaching 0.6 0.3 0.1 0.0
C20: Proportion of students completing all of the learning tasks 0.5 0.2 0.1 0.2

With the data shown in the table, a fuzzy evaluation matrix R of this alternative
point was obtained, and the weight W of each factor was incorporated in it, and the
final result was:

S=w'R= (0.418, 0.256, 0.245, 0.081)

The score of “very good” was set as 100, “good” as 80, “average” as 60 and “poor”
as 40, then

D, =SCT = (0.418,0.256,0.245,0.081) (100, 80, 60, 40)  =80.22

Through analysis, it can be seen that the score of the research-based teaching mode
of Exercise Physiology in the smart classroom environment was 80.22, which implied
that the research-based teaching mode of Exercise Physiology in the smart classroom
environment was good as a whole.

5 Conclusions

Due to the impact of the outbreak of COVID-19, colleges and universities have ac-
tively launched a teaching mode in the form of smart classroom. Nonetheless, while
conducting smart teaching online, teachers can’t keep abreast of the state of students.
This study suggests integrating the research-based teaching mode into smart teaching,
and practicing it in the course of exercise physiology, by taking the implementation
process of teaching as the principal line, to provide a strong reference for educators to
better promote the efficiency of smart teaching. Through research, the following con-
clusions are drawn:

1. The smart classroom environment offers many resources and tools for the teaching
of the course of Exercise Physiology and reflects the autonomy and self-help of
students in learning. It has a better teaching effect.

2. The research-based teaching mode of Exercise Physiology in the smart classroom
environment not only runs through three parts of the class, pre-class, in-class and
post-class, but also takes the individual learning mode and collaborative learning in
the learning process of students into full account.

3. The results of questionnaire survey indicate that the teaching effect of the research-
based teaching mode of Exercise Physiology in the smart classroom environment is
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good as a whole, especially in terms of student satisfaction, helping students devel-
op good learning habits, and improving students’ analytical ability.

4. The research-based teaching mode of Exercise Physiology in the smart classroom
environment has a good teaching quality. Nevertheless, the course of Exercise
Physiology has strong practicability, and more resources and tools can be adopted
in the smart classroom environment. How to make full use of the smart classroom
environment and stimulate students’ learning initiative has yet to be studied in
depth.
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