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Abstract

Because of the rising level of computer development in our country at present, computer
network technology has begun to integrate more and more deeply into all aspects of social life,
including production, education, life and so on, which has a great impact on everyone's life. The
integration of computer network technology and Al technology has not only promoted the perfection
and development of this new technology, but also helped the computer network, which has been
developing for a period of time, with a relatively complete technology system can make a
breakthrough and develop to a new level. By adding Al technology, it fills up the deficiency of
computer network in intelligence, and also provides a development direction with technical
foundation, which lays a solid foundation for the maturity of computer network technology.
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Introduction:

With the development of information technology, the core problems to be solved are not the
same. In the stage of rapid development of information technology, information has become a very
important social resource, teaching progress, enterprise development. Social reform cannot be
separated from the analysis of a large number of information, interpretation of the development trend
behind a large number of information. Therefore, how to collect information and deal with
information as a useful resource is an important direction to be solved by computer technology.
Nowadays, information technology is looking forward to higher development, so what is seen is the
continuous breakthrough of computer network technology itself, such as higher code efficiency, more
intelligent system, more diverse functions and so on. In order to achieve this goal, we must move
towards new development directions, such as Internet of things technology, big data and cloud
computing, and Al technology to be talked about today.

I.  Brief introduction to artificial intelligence technology

Al technology is a newly developed technology. It uses computer technology to simulate and
model human thinking methods in order to achieve the intelligent function of machines. In fact, Al
technology refers to the use of technology and technology to replace the human brain and human to a
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certain extent to complete some operational tasks, from the direction of human intelligent
mechanization research, improve the efficiency of intelligent machines and devices. With the further
development of contemporary information technology, human research in the field of Al technology,
as well as the emergence of a lot of new theoretical technology, scientific research achievements,
excellent ideas on the whole road of exploration, these elements have laid the foundation for the
continuous improvement and progress of Al field, so that mechanical intelligence becomes the theme
of scientific and technological development. Al use of technology in computer networks and his
integration in people's daily life is the same, one is for the continuous development of technology, the
other is for the convenience of life. Effectively improve people's way of life and quality of life. There
are many such examples, such as smart speakers that simply implement the function of people using
voice control machines, as well as simple dialogue functions. Today's voice speakers can not only
control themselves but also control other related devices. Through these smart home devices, the daily
life is increasingly intelligent.

Data Statistics Optimization

v

Machine-Learning

v

artificial intelligence data mining,

v

pattern recognition,

Il. Advantages of artificial intelligence technology in computer networks

First of all, Al technology does not need to describe rigorous data models, mainly using fuzzy
logic for reasoning and processing, so it can achieve efficient processing of unknown problems.
However, the computer network system contains a lot of unclear information, and this information is
also unstable information, which brings great inconvenience to the processing of this information.
Application of Al technology in computer network system can help to improve the ability of computer
information processing.

Secondly, the control cooperation ability of Al technology is outstanding, and the use of Al
technology to process all kinds of data and information existing in the network can help computers to
improve the efficiency of information collection, information processing, information use and so on.
By using information technology to complete a large number of information processing work, we can
not only realize the separate detection and function adjustment of different modules for the whole
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processing system, but also make the whole system more intelligent and intelligent. After Al
technology is added, the information processing system is controlled by machine.

At the same time, the work of Al technology will be much less expensive than the labor
period. By using Al technology to calculate and analyze the data information in all aspects of
computer system, it can reduce the corresponding resource loss and greatly improve the efficiency of
computer. After each program in the computer network is controlled by the Al technology, the rate of
computer work will be greatly improved, and the unique computing task can be realized by
optimizing the scheme, so that the computing resources can be used economically. Improve the
application performance of computer processing information technology. For example, in order to
determine the popular orientation, a company needs a lot of random and real data to determine the
direction the public likes. The traditional solution is to do a market research, in which the paper
questionnaire is the most time-consuming and inefficient, it is difficult to ensure the validity of the
data; In the big data era, this kind of thing also has a new solution, that is, through people browsing
traces on the Internet to analyze the corresponding sniper orientation, so that the analyzed data is true
and reliable, and the efficiency is greatly improved. The only drawback is that each company needs a
custom system, which makes the investment more large and the process more verbose; Nevertheless,
if the Al system is added to the system, the Al system will automatically complete the last step that
requires manual analysis, lighten the burden of manpower, and if the artificial intelligence function is
perfect, a system can solve several needs. Then the cost will be reduced and the data processing
efficiency will increase.

Fourth, Al technology is strong in dealing with nonlinearity and learning. Al technology is
the most prominent feature of its autonomous learning ability, which is a powerful advantage different
from other emerging technologies. The network is full of a lot of information, some of which are
simple and low-level information. It is the most useful information in the process of information
processing. Many large manufacturers do such information processing when developing new products
to help their products determine the direction of production to get more audience. Use the results of
such information processing to confirm the trend of product development to promote the accuracy and
efficiency of product development and positioning. The simplest way is to look at the relevant hot
words that are searched. A high search frequency in that direction means that the audience in that
direction is wider and that the public access points of current public concern can be known. And then
understand the company in the solution development process to see industry problems, relevant
policies and so on.
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I11. Importance of applying Al technology to computer networks in the age of computer networks

Computer network information system refers to a huge set of information which is related to
people's behavior on the Internet, but in order to make effective use of computer network, It is
necessary to process the massive information contained in computer network effectively and apply
computer network technology. But the interface of the computer is as numerous as the information it
contains, so the security of the computer is difficult to be well guaranteed in the case of so many
entrances. In this case, the information circulated and stored in the computer is easy to be attacked and
destroyed. Al technology is based on computer technology to produce and develop, Al technology
can be used to overcome the problems encountered in the use of computer to process massive data
information, It can optimize all aspects of computer network to ensure that it can operate better in
practical application. Al the application of technology in computer network, it can also improve the
hierarchy of computer network management, divide computer network management into three
modules: application, operation and security, and ensure that the three modules can communicate and
transmit information to each other, so as to improve the security and efficiency of computer system.
With the development of Al technology, in the management and control of computer network, the
control objects in computer network can be effectively analyzed, and the path and flow can be
allocated intelligently, so as to solve the problem of computer network management quickly.

IV. Application of artificial intelligence technology in computer networks

With the vigorous development of Internet technology, all kinds of new technologies are
rising like spring shoots after rain. Computer technology has been applied to all aspects of social life.
Nowadays, the Al technology that used to be marveled is also beginning to appear in people's life. It
brings convenience to people's daily life, such as smart home, smart speaker, and all kinds of guided
robots, all belong to their posts, silently glowing and heating, to promote social development, Improve
the convenience and comfort of social life to provide a solid material basis. Al the development of
technology must be combined with other existing technologies, which not only enables the
development of this new technology to have a more solid foundation, but also provides a new
breakthrough direction for the existing technology. To help the old technology and the old industry to
upgrade, mutual benefit can be a better direction of life.
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4.1 Application of Al Technology in Network Management
In a period of time, network security has been a concern. It involves a wide range of
aspects, complex content, huge receptor, which leads to network security management is a difficult
problem to eradicate, and to achieve a better network security management effect is also a lot of
manpower and material resources, so the economic benefits of doing so are very low. Al the stage of
technology integration, however, this situation can be improved very well, because Al technology can
greatly replace the work that needs manpower operation in the past. Through the functional
interaction and information exchange between the scheduling network system of machine program, it
can reduce a lot of manpower input and reduce the cost of use. At the same time, network
management is not only computer network security management, but also evaluation management
system. The advantage of system evaluation is to combine computer network technology with various
services, to realize interaction and feedback, to strengthen information sharing and control. However,
this artificial intelligence processing method is likely to be affected by the subjective factors of the
operator, and its behavior is completely unreasonable; the application of artificial intelligence
technology will improve the applicability of computer network technology. Provide technical support
for network management and system evaluation. Application of artificial intelligence technology can
make IT system self-diagnosis, feedback, calculation error information. The application of artificial
intelligence technology in the evaluation of computer network system can help users understand the
performance of computer network system, effectively solve the problems in computer application, and
evaluate computer system comprehensively and efficiently. After the computer is hacked or warned
by the virus, the Al technology creates corresponding operation instructions to ensure the operation of
the network security system. For example, the knowledge base technology also reflects the application
of artificial intelligence technology. The main purpose of the knowledge base is to acquire, encrypt
and process direct or indirect knowledge about computer network systems so that network
management decisions can be supported by experts and properly managed and evaluated by experts.
Through the application of knowledge technology, we can carefully analyze and evaluate various
network structures of network systems, analyze their functions, quickly discover errors in the system,
and apply knowledge technology to improve the system. In order to improve the effectiveness of
computer network technology and the system can be improved.
4.2 Application of artificial intelligence technology in communication interaction
management
The application of computer network technology has greatly changed people's lives, but
it is based on network technology. Because the function of network itself is interaction and
connection, network technology has the characteristics of “inclusiveness” and "openness “. While
appreciating the convenience of interactive connection between networks, people should also prepare
for the potential use crisis caused by this open and interoperable technology. In the network world,
security often means encapsulation, invariance, solid state, which is not satisfied with the theme that
the computer wants to express, that is, at the original technical level, It is impossible to carry forward
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the advantages of the network while taking into account the security of the network. Therefore, the
network operation environment, the input and output port of the handover connection and all the
algorithms cover places, need the external operation protection mechanism to ensure the safety and
effectiveness of the whole operation environment. In the context of network applications, when there
are serious operational security problems in the network that people are using, people usually use the
relevant network technology to manually process the information in the computer system, but manual
processing can easily lead to the original effective and useful data information being incorrectly
processed into false and incomplete data. When the data is re-entered into the computer network, it
has lost the value of use, not only affects the value of the system, but also the data is difficult to be
cleaned out, resulting in the waste of internal space of the system, and the wrong data may also lead to
the algorithm when accessing the data, Causes the algorithm to run the program to appear the
breakdown, affects the normal use. To a certain extent, the application of Al technology to computer
network technology can ensure the security of computer network information. Using artificial
intelligence technology to control the operating environment of computer network, The application of
artificial intelligence system can improve the security of computer network information, Reduce data
loss and manipulation and ensure the stability of computer system. To ensure the stability of the
system, through the application of artificial intelligence technology, we can identify the security risks
in the computer network system, improve the efficiency of security risk response, and improve the
security and efficiency of the computer network system.
4.3 Application in system management and evaluation
(1) Application in solving problems

The research of algorithm is to realize the modeling, analysis and solution of
practical problems in the field of computer. The ability to solve problems is also a decisive factor
affecting the true effectiveness of an algorithm. In the period of computer network development, the
efficiency of this algorithm for problem solving has been regarded as an important research and
development object by relevant technicians. When Al solve the problem, Al find the right solution
path to find the fastest and best solution by reasoning and analyzing the given information. When it
comes to functional evaluation, it focuses on whether the solution can be reached quickly and is the
most reasonable, which can be expressed by the following formula 1(the shortest path from s to n is
equal to the path from n to g). By evaluating in this way, Al technical solution can find the best
solution to the problem and greatly improve the efficiency of computer operation.

f*(n)=g*(n)+h*(n)

(2) Application of knowledge base
There is a special system for the application of knowledge base. How to use it is not
difficult. What is important is what the knowledge base should contain and how to build it. These
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include the first steps that anthropologists propose to use, and then communicate with programmers to
improve the knowledge base through the consideration of experts and programmers, and then the
coding framework of the system. Such a knowledge base is complete. For the whole knowledge base,
this process is only from learning "graduation ", it only has a lot of theoretical knowledge, but these
knowledge is very difficult, but it is not necessarily comprehensive, at this time need the system itself
in the future practice process, Through the Al technology blessing self-study ability, to achieve
continuous improvement, adaptation and development. Such a knowledge base has a longer-term use
value.

The Applitciton and use in expert system of artificial intelligence

|

Expert system have varity, Realize artificial intelligence directly or indirectly according to the basic theory

A 4

Use database resources as the foundation to enhance the overall value of resources

A 4

In intrusion detection, improve data processing security through expert data resource integration

Concluding remarks:

Technology is always constantly innovating and developing. Therefore, in this case, the test
of time is the real excellent technology, and it is for this reason that there is a Al technology and
computer network technology fusion technology breakthrough. The combination of the two makes
today's use of a huge foundation of computer network technology has been injected into a tube of
"strong needle ". Al the autonomous learning ability of computer network technology, it helps
computer network technology to complete faster and better technology reform, and at the same time
strengthens the expansibility of computer network technology. Al technology is the most advanced
science and technology. It is a powerful means for the development of computer technology and an
important direction for the development of computer in the future.
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BUSINESS IMPACTS AND GOVERNMENT SUPPORT FOR FIRMS’
UPGRADING AND INNOVATION UNDER COVID-19 IN SOUTHEAST ASIA
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Abstract

This paper attempts to identify the impacts of the coronavirus disease 2019 (COVID-19)
pandemic and the challenges posed to the business sector in the context of Southeast Asia. Due to the
crisis and subsequent containment measures, most enterprises in the region had to suspend their
businesses either temporarily or permanently and, consequently, suffer from a liquidity crisis.
Although most enterprises realised the importance of innovation and technological upgrading and
promoting new businesses like e-commerce, financial technology (fintech), and teleworking, not
many could make these measures a reality. In response to the COVID-19 pandemic, all countries have
been heavily focusing only on short-term policy issues, such as economic lifelines and short-term
recovery. In contrast, longer-term and structural issues have not paid enough attention. Without the
structural adjustment of business models and operations to the new normal, enterprises are vulnerable
and less resilient to future risks. Hence, there is still substantial room for policymakers to develop and
improve longer-term policy measures that can potentially reform the structure of both the public and
private sectors. Although half of the countries in the region have started initiatives regarding
technological upgrading and innovation, the depth and dimension of the policy measures are still
limited. On the one hand, less developed countries, i.e., Cambodia, the Lao PDR, Myanmar, the
Philippines, and Vietnam, have not explicitly initiated policy measures related to innovation and
technological upgrading. On the other hand, Brunei Darussalam, Indonesia, Malaysia, Singapore, and
Thailand, to at least some extent, utilise support measures to promote innovation and technology in
both the public and private sectors. In general, sporadic incentive programs (rather than holistic
measures), generic capacity-building programs (rather than targeted innovation-capability
development), and economy-wide innovation policy measures (rather than industry or sector-specific
measures) are observed in most countries.

Keywords: COVID-19, Southeast Asia, technological upgrading, innovation, innovation policy

1. Introduction

Since the first quarter of 2020, most countries worldwide have been hit hard by the ongoing
coronavirus disease 2019 (COVID-19) pandemic, posing great challenges to global public health
systems. As of 10 December 2020, 67.8 million cases have been confirmed worldwide, while the total
number of casualties has surpassed 1.5 million people. Several countries have resorted to a series of
lockdowns and severe restrictions on public activities to contain the scope and scale of the disease.
Consequently, the pandemic has caused short-term fiscal shocks and long-term adverse shocks to the
growth of the global economy, disrupting global value chains, discouraging domestic and
international consumption and investment, and imposing uncertainties in financial and foreign
exchange markets. The world is facing a great trade-off between a health emergency and economic
crisis from social distancing policies and the global and national lockdowns.
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The economic impacts of the COVID-19 pandemic are expected to be substantial. Due to the
initial direct impact of lockdowns, several economies could experience a decline in the level of output
of between one-fifth to one-quarter and a drop in consumer expenditure by one-third (OECD, 2020a)
and face negative per capita income growth in 2020. Developed countries, such as France, Germany,
Italy, Japan, South Korea, and the United States (US), are predicted to be in a recession with the gross
domestic product (GDP) at —5%, —6.8%, —1.5%, —1.8%, and —2.8%, respectively (EIU, 2020). The
World Bank (2020a) projects at least a 2% drop in global GDP, while the International Monetary
Fund (IMF) expects global GDP to fall by 4.9%. In addition, the Organisation for Economic Co-
operation and Development (OECD) (2020b) is more pessimistic and predicts that global GDP will
fall by 6%—7.6%, depending on the possibility of a second wave of the pandemic in the fourth quarter.
However, a modest rebound in the growth of the global economy of 2.8%-5.4% is expected in 2021
(IMF, 2020a; OECD, 2020b). International investment and trade are also anticipated to slow down. In
its recent forecast, the United Nations Conference on Trade and Development (UNCTAD) (2020)
indicates a clear fall in global foreign investment by up to 40% in 2020, potentially leading to a drop
of 45%-50% in 2021. According to the World Trade Organization (WTO) (2020), the volume of
world trade is estimated to decline by 3% and 18.5% in the first quarter and the second quarter of
2020, while the drop in global merchandise trade may reach 32% by the end of the year. In terms of
global employment, 5.3 million—24.7 million people are expected to lose their jobs due to the impact
of COVID-19 (ILO, 2020). Equivalent to 195 million global full-time workers, a 6.7% fall in working
hours will further aggravate the global employment situation.

The pandemic has triggered drastic changes in consumption patterns (e.g., higher reliance on
online and delivery services) and employment (e.g., the prevalence of working from home and virtual
meetings), posing significant uncertainty for all economic actors. The risks are even more pronounced
among consumers and producers who have no access or limited access to technology and innovation.
Even though the underlying costs and benefits of a “new normal” economy are still unclear, one
positive side of the pandemic is that it transforms the global economy and accelerates the progress of
Industry 4.0 in unprecedented ways. The affected private sector is forced to adjust its business model
as well as upgrade the existing processes, products, functions, and positions in value chains through
the adoption of new technology and innovation. Against this backdrop, this study realises the
importance of technology as well as relevant policies and, therefore, places the topic of firms’
upgrading and innovation at the centre of the analysis and discussion.

This paper does not cover health issues related to containing the spreading of the virus or
attempts in developing test Kits, drugs, vaccines, or medical equipment. Instead, it aims to identify the
impacts of the COVID-19 pandemic and challenges posed to the business sector in the context of
Southeast Asia. Economic forecasts of key economic indicators such as GDP, trade, investment, and
investment are presented, while a discussion of the results of business surveys conducted in some
countries in the region is provided. Moreover, the paper explores the current policy responses to the
pandemic shock and economic shocks, particularly those related to firms’ upgrading and innovation.
Previous studies (IMF 2020b, OECD 2020a, OECD 2020c) have focused more on general policy
responses to the COVID-19 pandemic rather than innovation policies, especially long-term ones
promoting the transformation of businesses and innovation after the pandemic. By comparing the
existing challenges with the current policy responses, this paper finds that all countries in the region
have been heavily focusing only on short-term policy issues, such as economic lifelines and short-
term recovery. In contrast, the longer-term and structural issues have not been paid enough attention.
Moreover, although half of the countries have started a few initiatives regarding technological
upgrading and innovation, the depth and dimension of the policy measures are still limited. Only
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sporadic incentive programs (rather than holistic measures), general capacity building programs
(rather than targeted innovation capability development), and economy-wide innovation policy
measures (rather than industry or sector-specific measures) are observed in most countries.

The paper is organised as follows. The next section briefly discusses the economic impact of
the pandemic shock on the overall economy and the business sector in Southeast Asia. Furthermore,
the challenges that have emerged from and are accelerated by the COVID-19 pandemic are also
identified. Section 3 presents the current pandemic policy responses by each Southeast Asian country.
Section 4 concludes the paper and provides policy recommendations.

2. The Impact of COVID-19 and Challenges in Southeast Asia

2.1 Overall impact

Despite the global scale of confirmed COVID-19 cases and the related death toll, the
pandemic situation seems to be under control in the Southeast Asian region, except for Indonesia,
Myanmar, and the Philippines (Figure 1). Initially, countries in the region were criticised due to their
late responses to COVID-19 before the disease quickly started to spread in the region. After March
2020, the number of confirmed cases started rising in several countries, including Indonesia,
Malaysia, the Philippines, Singapore, Thailand, and Vietnam. With a time lag, the number of COVID-
19 cases in Myanmar started to rise in August and soared to 17,794 cases within a month, ranking
fourth within the region. However, since then, most countries have been able to prevent the further
expansion of the COVID-19 pandemic thanks to effective lockdown and containment measures. The
number of new cases is either zero or very low in many countries. For instance, even though
Singapore was suffering from a high number of cases during the past few months, it has finally been
able to flatten its COVID-19 curve since the beginning of August. In contrast, Indonesia, Myanmar,
and the Philippines still have not reached the peak of their COVID-19 curves; therefore, these
countries urgently need more effective policy responses.
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Figure 1: COVID-19 pandemic curves and the number of confirmed cases (as of 4 October 2020)

Lao PDR (Lao People's Democratic Republic).
Note: The date format on the horizontal axis is month/date/year. COVID-19 = coronavirus disease.
Source: Adapted from Dong, E., Du, H., & Gardner L. (2020) (accessed 4 October 2020).

While reducing the scale and scope of the pandemic as well as saving the lives of citizens, the
implementation of lockdown, containment, and social distancing measures come with great costs,
such as economic crisis, a disruption of regional and global value chains, and a collapse in
consumption and confidence, among others. Economic forecasts issued in November 2019 depicted a
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moderate economic growth at 4.9% for the region for the period 2020-2024 (OECD, 2019). In May
2020, the Asian Development Bank (ADB) released a policy brief on an updated assessment of the
economic impact of COVID-19 and projected a 4.6% drop in the region’s GDP in the case of a
shorter-containment scenario (where the outbreak lasts for three months), compared with a world
without COVID-19, and a 7.2% fall in the case of a longer-containment scenario (where the outbreak
lasts for 6 months), with a double-digit decline in some of the worst-hit countries, i.e., Cambodia
(13.8%-20.2%), Malaysia (11.27%), the Philippines (11.52%), Singapore (10.26%), and Thailand
(17.22%) (Table 1). Under the two scenarios, output in the region will be down by $163 billion-$253
billion (4.6%—7.2% of the regional GDP). The initial direct impact of the shutdowns and quarantines
largely came from the sharp decline in international tourism demand, followed by the drop in
domestic demand and global spillovers. Even before the COVID-19 outbreak, with some exceptions,
consumer sentiments across the region had been on a decline since the last quarter of 2018 or the first
quarter of 2019. The pandemic led to a further deterioration of consumer confidence with a sharp drop
after the first quarter of 2020 (Figure 2). Moreover, due to border closures, travel restrictions, and
lockdowns, a significant impact of the outbreak is also observed for international trade. In Southeast
Asia, a trade loss under the two scenarios is estimated to be approximately $229 billion-$344 billion
(Table 2). Regarding the impact on employment, the pandemic will lead to employment losses
equivalent to 11.6 million—18.4 million jobs under the shorter-containment and longer-containment
scenarios, respectively (Table 2). Additionally, wage incomes will drop between $25 billion and $39
billion across the region (Table 2).

Table 1: Impact of COVID-19 on the GDP and GDP Growth of Southeast Asia, 2020

Economy-wide Impact (as % of GDP) Forecast of GDP Growth

Country Shorter Containment | Longer Containment

Southeast Asia -4.6 -7.2 na
Brunei Darussalam -5.68 -8.45 na
Cambodia -13.79 -20.19 -3.21
Indonesia -5.77 -8.61 -1.74
Lao PDR -5.94 -8.78 -2.15
Malaysia -7.62 -11.27 -2.09
Philippines -7.73 -11.52 -2.46
Singapore -6.92 -10.26 -2.08
Thailand -11.71 -17.22 -3.03
Vietnam -5.96 -8.84 -2.69

na (not available).

Notes: Data for Myanmar are not available. The impact of COVID-19 on GDP and GDP growth is reported as the number
compared with a world without COVID-19. A shorter-containment scenario represents a scenario where the outbreak lasts
for three months, while a longer-containment scenario represents a scenario where the outbreak lasts for six months.

Source: Adapted from Abiad et al. (2020), Park et al. (2020), and World Bank (2020a).
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Figure 2: Consumer Confidence in Southeast Asia (2017-2020)

Q (quarter).
Note: Due to differences in the scales used, the consumer confidence data are standardised.

Source: Consumer confidence survey data from TheGlobalEconomy.com (2020).

Table 2: Major Economic Impacts of COVID-19 on Southeast Asia under Two Scenarios

Impact Shorter Containment | Longer Containment
GDP ($ million), excluding policy measures -163,223 -252,899

GDP (%) -4.6 72

Trade ($ million) —229,495 —344,434
Trade (% of GDP) -6.5 -9.7
Employment (million) -11.6 -18.4

Wage Income ($ million) —25,047 -38,986

Note: The estimates were released in May 2020.
Source: Adapted from Abiad et al. (2020) and Park et al. (2020).

2.2 Impact on the business sector

Based on multiple firm-level surveys in each country, this section briefly discusses the current
situation of the business sector and identifies its challenges and assistance needs under the COVID-19
pandemic. Even though the surveys’ methodology of data collection, such as sample size, timeframe,
and scope of questions, vary significantly, the survey results, to some extent, can provide valuable
information regarding the impact of the COVID-19 outbreak on enterprises in the region. To the best
of our knowledge, enterprise surveys in Brunei Darussalam and Cambodia could not be identified.
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Indonesia (ILO, 2020)": Overall, two-thirds of enterprises reported temporarily or permanently
closing their operations, with small enterprises being worst hit by COVID-19. Over a quarter of
respondents reported a drop in revenue of more than 50% in the first quarter of the year, while 90% of
firms experienced cash-flow shortages, creating a liquidity crisis and making access to finance and the
deferral of payments (e.g. utility bills, social security premium, and taxes) among the top priorities for
government assistance. The significant drops in revenues and temporary business closures put
pressure on the capacity of enterprises to retain their employees. Approximately 63% of the
respondents had already let go of some of their workers, and some respondents noted they would need
to do so in the future. In response to the crisis, nearly one-third of companies highlighted online
business as a key strategy, while one-fifth of companies resorted to product diversification to respond
to emerging demand. However, the firms’ capacity is still limited as more than two-thirds of
enterprises cited teleworking or work-from-home (WFH) connectivity as a major challenge.
Government assistance for survival and adaptation to “after-corona” is ranked the most needed
support measures from the government.

Lao PDR (LNCCI, 2020)*: Firms in the tourism sector were worst hit by COVID-19, with
62% of respondents reporting a high risk of ceasing business operations instead of, on average, 45%
in other sectors. Part of the uncertainty came from the reduction of revenue. 83% of enterprises
reported lower sales due to COVID-19, with 27% facing sharp declines of more than 80% of their
normal revenue in the first quarter of the year. The situation is particularly severe in the services
sector, with 37% of enterprises losing revenue of over 80% compared to the same period in 2019. Due
to temporary shutdowns, the most reported challenges were payments of salaries and loan and interest
payments. Therefore, approximately 70% of firms are considering furloughing some employees,
while almost 40% will need to reduce more than 50% of their employees. To resume their operations
and continue operating after the pandemic, enterprises require government assistance in five areas: tax
relief packages, rent and utility fee relief measures, soft loan and loan guarantees, grants and
subsidies, and employment-related measures.

Malaysia (Department of Statistics Malaysia, 2020)*: As enterprises are facing constraints
on cash and working capital, liquidity potentially becomes a serious concern. Two-thirds of
respondents reported no sales or revenue during the movement control order (MCO) period, while
more than half expected to permanently shut down their businesses after 1-2 months of the MCO,
given that they have to provide full-time or half pay leaves to their employees. Constraints on
additional credit were also alarming, as almost 70% of enterprises use their own savings as the main
source to accommodate operating costs and working capital, implying high credit demand in the
future. In response to a liquidity crisis, some enterprises (3.8%) have already terminated their
employees’ contracts. Another 5.8% reduced the working hours of their employees, and 16.5%
resorted to mandatory unpaid leave. Salary payments posed the greatest challenge to enterprises
(76.6%). Additionally, a lack of customers and rental payments were the second and third most-
concerning issues, cited by about two-thirds of respondents. During the MCO period, firms’
adaptation can be observed through operation adjustment, e.g., 12% of enterprises utilised an online
platform to boost their sales, and 33.5% allowed their employees to work from home. Relating to
government relief measures, 83.1% of enterprises stated that financial assistance and subsidies

! Sustaining Competitive and Responsible Enterprises (SCORE) Programme Indonesia of the International Labour Organisation (ILO) and
its partners conducted a survey of 571 enterprises in April 2020.

% Lao National Chamber of Commerce and Industry (LNCCI) commissioned a survey of 474 enterprises in April 2020.

® Department of Statistics Malaysia carried out an enterprise survey of over 4,094 responses in April-May 2020.
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were the most needed measures, followed by policies on taxation (67%), policies on loan
programs (39.1%), and the amendment of policies and related laws (30.6%).

Myanmar (World Bank, 2020b)‘: According to the survey, 16% of businesses closed
temporarily for an average of two months and anticipated that it would take at least a month to resume
their operations. Moreover, the survey results revealed that over one-third of firms anticipated
suspending business operations temporally or permanently within 1-3 months. Over 80% of
respondents had experienced a drop in sales, while almost half-faced cash-flow shortages. Constraints
on additional credit were also pronounced among local firms: around one-third of firms experienced a
reduction in access to credit, with almost two-thirds relying mainly on loans from friends and family.
The agriculture sector was the most affected by cash-flow shortages (64% of agriculture firms) and
diminished access to credit (42% of agriculture firms). Overall, 69% of the respondents reported over
a 55% drop in year-on-year profits in the second quarter. The services sector had the highest share
(71%) of companies reporting a decline in profits compared to last year. To adapt to COVID-19,
enterprises took several different measures. About 36% of enterprises tried to survive by starting or
increasing delivery services. Moreover, around one out of five enterprises changed their production or
services partially or wholly to meet consumer behavior changes and emerging demand. Only a few
firms adopted online or digital platforms (19%) and WFH (6%). Regarding government support,
almost half of the businesses were not aware of support programs for firms affected by COVID-19,
and only 9% of firms applied for the programs. Access to loans and credit guarantees was the most
common policy support desired, cited by 38% of respondents. The second and third most common
requests were tax deferral/deduction or relief (11%) and utility subsidies (9%).

The Philippines (ADB, 2020)°: About two-thirds of the surveyed enterprises suspended
business operations temporarily, while 29% were currently operating below their normal capacity, of
which 78% were operating at or below 50% of their capacity. Over 75% of respondents estimated a
negative impact to their April sales (80.4% on average by value) compared with March. The
temporary suspension resulted in a liquidity crisis for most businesses (70%) as they did not have
enough cash to remain operative. Difficulties in obtaining loans have exacerbated the situation as over
half (57.3%) reported that it was more difficult to borrow than in 2019. Moreover, the crisis forced
enterprises to go through employment restructuring and redundancy by either furloughing their
employees (41.9%), reducing working hours (41.4%), reducing salaries and benefits (32.0%), or
laying off employees (14.7%). Regarding the firms’ adaptation to the COVID-19 situation, over 80%
were not ready for WFH, particularly microenterprises. Even though digitalisation and technological
upgrading have not been observed much among Philippine enterprises, e.g., only 14% of the
enterprises utilised online platforms to sell their products, the business sector showed their interest in
digital transactions (42.5%) and relevant skill training for workers (36%). Of the concerns facing
enterprises, the biggest reported challenges involved payroll subsidies for workers (57.3%), the
deferment of payments to the government (51.7%), and low-interest and subsidised loans (36%).

Singapore (EuroCham (Singapore), 2020)°: Almost one-third of respondents reported that
they were significantly affected by COVID-19, whereas 48% were moderately affected, particularly
in terms of sales, canceled activities, events, and meetings, among others. Overall, 88% of enterprises
experienced a reduction in revenue, with 18% facing declines of 30% or above their normal revenue
and 40% moderately experiencing higher operating costs. Corporate tax rebates and the delay of

* The World Bank conducted a firm-level survey covering 500 firms from a wide range of industries and firm sizes during May-June 2020.

® The Asian Development Bank carried out an enterprise survey from 28 April to 15 May 2020, covering 2,481 enterprises.

® European Chamber of Commerce (Singapore) commissioned a poll of 50 representatives of European organisations in Singapore in
February 2020. Although the survey does not represent all enterprises in Singapore, the survey results could be considered lower-bound
estimates of the current business environment in Singapore.
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planned goods and services tax increases were ranked the most preferred support measures from the
government, at 52% and 40%, respectively. Moreover, the extension of training grants and incentives
for companies for upskilling and subsidies (28%) and relief for import-export companies (22%) were
the next preferred measures.

Thailand (UNIDO, 2020)": The survey results revealed that one out of two surveyed small-
size and domestic downstream enterprises expected to only survive for 1-3 months if containment
measures are extended. Firms with a small size and low technology were worst hit by the COVID-19
pandemic and had very limited access to government support (only 26%). The automotive sector was
affected the most in the manufacturing sector, showing the lowest production since 1987. The two
most commonly reported impacts of COVID-19 were demand reduction and the shortage of inputs.
Lower demand led to cash-flow shortages and reduced credit access; therefore, enterprises have been
facing difficulties in making payments to their employees and social security as well as repaying loans
to commercial banks. Overall, more than 90% of firms experienced a reduction in sales of more than
half of their normal sales in the same period of the year. Despite the great concern for payments to
employees, the majority of enterprises (above 80%) did not consider layoffs as the highest priority
mitigation measure. The utilisation of advanced technology was the main strategy adopted as a
countermeasure to the COVID-19 pandemic, particularly in the shortage of workers.
Interestingly, almost 90% of large firms resorted to advanced technology, while half of the SMEs
could use similar technology. Tax-rate reductions or tax deferrals and reduced social contributions
were the two most common policy support measures desired, cited by 49% and 35% of respondents,
respectively. The third most common request was to reduce rent and utility costs (32%) followed by
better loan terms (27%).

Vietnam (Hill, Baird, and Seetahul, 2020)®: According to the survey, almost half of the
enterprises, particularly those from the services sector, have suffered considerably from the COVID-
19 pandemic and containment measures. Due to the containment measures, over 60% suspended their
businesses or operated at partial capacity. The decline in customer demand posed the biggest
challenge to most enterprises (84%), followed by the disruption of the supply chain. Cash-flow
shortages led to the closing down of the business operations (53%), work rotation (50%), WFH
(47%), and layoffs (16%). Remarkably, enterprises found emerging opportunities from new
technology, such as teleworking, electronic commerce (e-commerce), and digital platforms. E-
commerce and digitalisation were the most common adjustment mechanisms adopted by enterprises
in response to the impacts of COVID-19, with more than one-fourth of firms reporting adopting these
measures. However, one in five firms experienced internet connection problems when working from
home.

Overall, most enterprises in Southeast Asia, especially SMEs, have suffered from the crisis
and containment measures and, therefore, temporarily or permanently suspend their operations.
Among the firms remaining operating, two in three enterprises are operating at half capacity or less.
One in three enterprises face a severe liquidity crisis and may have to close their businesses within
three months. The sharp drops in demand and revenue were among the greatest concerns and the main
cause of cash-flow or liquidity problems. In response to the COVID-19 pandemic, most of the
enterprises are aware of the benefits as well as the importance of innovation and technological
upgrading, such as e-commerce, financial technology (fintech), and teleworking. Nevertheless, a very

" In collaboration with Ministry of Industry, Industrial Estate Authority of Thailand and Small and Medium Enterprise Institute under
Federation of Thai Industries, United Nations Industrial Development Organization (UNIDO) carried out an online survey from 15 April to
15 May 2020, receiving a complete respond from 314 firms.

8 The survey funded by the Australian Government, collected information regarding the impact of the pandemic and the challenges faced by
private sector employers from 38 enterprises during May and July 2020.
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limited number of enterprises are ready to adopt the technology. Short-term economic lifelines and
recovery, e.g., grant and subsidies, soft loans, tax relief packages, deferment of debt, rent, utility fee
payments, and employee-related measures, were the most common policy support measures desired
by the private sector. Additionally, enterprises also call for government assistance in terms of long-
term or post COVID-19 business models and operations with an emphasis on human resource
development, innovation, digitalisation, and e-commerce. Table 3 summarises the policy issues under
COVID-19.

Table 3: Policy Issues under COVID-19

Time frame Policy issue
Economic lifelines

Short-term
Short-term recovery
Human resource development
Business strategy and business plan development
Long-term Innovation and upgrading (e.g., new process, new product, new function, and
(post COVID- new sector)
19) Digitalisation and e-commerce

New market creation

Industry 4.0-related technologies (e.g., blockchain, artificial intelligence,
robotisation, and 3D printing)

Source: Authors.

3. Policy responses to COVID-19
3.1 General policies supporting the business sector

In response to the needs of the business sector, governments in Southeast Asia have initiated a
wide array of measures to support enterprises, particularly SMEs, to alleviate the economic impacts of
the COVID-19 pandemic on businesses. Table 4 captures the overview of policy instruments in
several countries in Southeast Asia. In general, the policies can be divided into short-term and long-
term ones. Short-term policies focus on firms’ survival and recovery. Long-term ones aim at structural
adjustment, innovation, and new business creation. Policy instruments include both financial and non-
financial support, like government-organised consultancy, training, and information services.
Financial support can be direct measures (providing subsidies to firms) or indirect measures through
tax exemption or reduction. For Southeast Asia, policy instruments were initially applied only to
certain industries or sectors affected the most by the pandemic, e.g., tourism, logistics, food, and
medical supplies, among others. However, nearly all countries later expanded their policy coverage to
all industries. Overall, to sustain enterprises’ liquidity, current measures focus on short-term
stimulus, including direct and indirect financial supports together with information and guidance
services during the crisis. In terms of direct financial support, all countries deploy grant and
subsidies (money directly given to firms), while six countries initiate loan guarantees (promises by
the government to assume the debt obligation of a borrower if that borrower defaults), and all
countries except Brunei Darussalam provide soft loans (loans with interest lower than market rates).
For instance, Brunei Darussalam provides grants worth BND20,000 (USD 14,700) for enterprises
considering adopting e-commerce and delivery services. Unconditional cash transfers, including wage
subsidies, are adopted in Cambodia for specific sectors (i.e., the garment and tourism sectors);
Indonesia for financial incentive programs and subsidies for loans and taxes; Malaysia for digitalisation
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(RM500 million or USD 120 million) as well as the technological upgrading (RM100 million or USD
24 million) of SMEs; Singapore for short-term liquidity and long-term capacity building; Thailand for
workers, farmers, and entrepreneurs; and Vietnam for enterprises with temporary closures and yearly
revenues below VND100 million (USD 4300). Additionally, several countries have introduced soft
loans or direct lending to enterprises via public institutions, whereas some countries provide loan
guarantees to ensure access to financial resources for enterprises, especially SMEs.

Similarly, countries in the region also commonly utilise indirect financial support, including
debt moratoriums, tax relief packages, employee-related policy instruments, and measures regarding
rent and utility fees. All countries have been engaging with all kinds of indirect financial measures,
except Indonesia and Myanmar, in which policy measures either to reduce, defer, or exempt rent and
utility payments have not been deployed (Table 4). Debt moratoriums (delays in the payment of
debts or obligations) also include loan restructuring and reduction or exemption of bank fees and
charges. Tax relief packages typically involve corporate income tax, value-added tax (VAT),
customs and excise duties, and other government charges, such as foreign worker fees. The
government may resort to either tax reduction, tax deferral, tax exemption, or a mixture of the three
methods. Due to temporary business closures and employment redundancy, all countries have
introduced employee-related measures, e.g., measures related to social security and pension and
wage and income support for enterprises to secure necessary employment and temporarily
unemployed workers. Even though the introduction of indirect financial support is different across
countries, the measures are generally implemented economy-wide and last for at least six months to
one year.

As most enterprises do not have a sufficient capacity for crisis management, information and
guidance services are considered the most effective and useful short-to-long-term measures that
governments can offer during a pandemic. However, only three-fifths adopted these measures (Table
4). Indonesia, for instance, established call centres for SMEs and cooperatives affected by COVID-19
to advise businesses on how to adjust their operations during the crisis. Meanwhile, Malaysia
introduced a recovery plan designed for all business categories to ensure the sustainability and rapid
recovery of business operations. In the Philippines, business advisory assistance and services have
been provided to affected SMEs under the Livelihood Seeding Program, with a budget of PHP203
million (USD 4.2 Million). Singapore also developed a guide on business continuity planning for
enterprises. Within the guide, comprehensive information on both the management of potential
operational risks and sanitation was provided. Like Indonesia, Thailand set up a hotline for SMEs
with queries about government support programs, e.g., soft loans, tax deductions, rent, and utility
payments, among others. Vietnam emphasises more on domestic and foreign employees as the
government facilitates enterprises to find alternative employee resources in case of a lack of foreign
experts.

In sharp contrast to shorter-term stimulus measures, longer-term stimulus measures are still
lacking and are shallow in many cases. Long-term stimulus measures or structural measures possibly
help enterprises address short-term challenges, e.g. a reduction in demand and changes in
consumption patterns. While supporting enterprises structurally adjusting their business models and
operations to the new normal and build resilience against future pandemics and other risks. The long-
term stimulus measures include capacity building and training programs, market-related measures,
consultancy, and formalisation.

Among the long-term stimulus measures, capacity building and training programs were
the most common policy supports offered by governments in the region (Table 4). All countries
except for the Lao PDR started to offer capacity building and training programs to enterprises,
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particularly SMEs. Nevertheless, the programs’ focus and depth vary across countries. For example,
Brunei Darussalam offers over 300 free online courses on marketing and sales, finance and
accounting, innovation, design, and data skills to enterprises. Similarly, the Philippines also offers
free online courses while implementing scholarship programs amounting to PHP3 billion (USD 62
million) to finance upskilling and reskilling programs. Out of USD 64 million, part of the budget was
spent on skill training programs in the garment and tourism industries in Cambodia. Indonesia and
Vietnam provide stimulus funds to enterprises offering training programs to their employees, while
Thailand organised training programs for affected workers and assisted local technology start-ups.
Meanwhile, Malaysia and Singapore are among the most active countries that put forth automation,
digitalisation, firm-level technological upgrading, and individual-level skill upgrading through various
capacity building programs in combination with grant and subsidy programs. Digitalisation was
indirectly promoted in Myanmar as government applications were moved to an online platform.

The second most common long-term stimulus measure is related to the development of
existing market efficiency and the promotion of new market access. Seven out of ten countries
resort to these measures and intensively assist enterprises to access larger and new markets, including
international markets, through the promotion of digital solutions (Singapore), e-commerce platforms,
and virtual business matching and networking (Table 4). Additionally, governments also ensure the
existing market efficiency, especially in terms of the supply of raw materials for manufacturing as
well as the production and distribution of goods to meet the current domestic demand under the crisis.

One of the issues posed to micro and small enterprises is the difficulty of receiving
government support and accessing financial resources, as most of them are still concentrated in the
informal sector. According to Table 4, only one-third of countries in Southeast Asia utilise support
measures to promote formalisation (changing informal to formal/legal form of businesses).
Cambodia gives an incentive stimulus package to informal SMEs on the condition that they are
formally registered, whereas Malaysia and Singapore explicitly include the informal sector in their
recovery plans designed to promote company formalisation simultaneously.

Table 4: Overview of Policy Instruments Responding to Covid-19 in Southeast Asia

Policy instruments D Brunellam Cambodia | Indoresia | Lao PDR | Malaysia | Myanmar | Philippires | Singapore | Thailand | Vietnam
Loan guarantees o o o A A A
Direct
financial | Soft loans A o o o o A o o o
support
Grants and subsidies o o o A o A A o o o
Shorter-
term .
stimulus Debt moratorium o u] o o o A o A o o
measures
Indirect Tax relief package o o o o o o o o o o
financial
support Employee-related measures o o o o o A A o o o
Rent and utility payments o u] o o o o o o
Shorter
to
:(;Prg]er' Information and guidance A o A o A o
stimulus
measures
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Table 4: Overview of Policy Instruments Responding to Covid-19 in Southeast Asia (cont.)

Policy instruments D anelzlim Cambodia | Indoresia | Lao PDR | Malaysia | Myanmar | Philippires | Singapore | Thailand | Vietnam

Capacity building and training o o A o A o o o A
programmes

Longer-

term Market-related measures o A A o o A o

stimulus

measures
Formalisation A A A

ASEAN (Association of Southeast Asian Nations)
Notes: o = Measures cover all enterprises, with emphasis on SMEs
A = Measures cover only SMEs

0 = Measures cover all enterprises, without emphasis on SMEs
Source: Adapted from IMF (2020b), OECD (2020c), OECD and ACCMSME (2020), UN ESCAP (2020).

3.2 Policies related to innovation and technological upgrading

In response to the new normal during and after the COVID-19 pandemic, innovation and
technological upgrading, particularly in terms of digitalisation, are expected to empower individuals
to adapt their working styles, including reskilling and upskilling, and to allow enterprises to adjust
their operations in order to stay competitive, relevant, and resilient in the domestic and global
markets. Thus, the pandemic is considered an accelerator of digitalisation and upgrading in all
economic sectors. Despite the importance of innovation and technological upgrading, policymakers in
Southeast Asia demonstrate different engagement levels in the technological development process. On
the one hand, less developing countries, i.e., Cambodia, the Lao PDR, Myanmar, the Philippines, and
Vietnam, have not explicitly initiated policy measures related to innovation and technological
upgrading. This is mainly due to the lack of government capabilities in terms of finance and human
capital. More urgent and pressing issues, such as the short-run cashflow and liquidity crisis as well as
insufficient ability to formulate and implement effective technology and innovation policies
themselves, may prevent the governments from issuing such policies. On the other hand, Brunei
Darussalam, Indonesia, Malaysia, Singapore, and Thailand, to some extent, utilise support measures
to promote innovation and technological development in both the public and private sectors.

Brunei Darussalam: The government mainly resorted to incentive programs to promote

digitisation in the financial sector and business enterprises. For instance, transfer fees and charges
were waived for six months for all customers using digital or online banking services. Moreover, the
government provided co-matching grants of up to BND 20,000 (USD 14,700) for businesses planning
to move their operations offline to online or e-commerce.
On 1 April 2020, the Authority and Info-communication Technology Industry together with
Darussalam Enterprise launched Brunei Darussalam’s first local online e-commerce directory,
www.ekadaiBrunei.bn, while offering more than 300 free business-related online courses to improve
the technological competences of employees and business owners.

Indonesia: Similar to Brunei Darussalam, Indonesia also utilised incentive programs to
induce the business sector to adopt more digital technologies, including e-commerce and digital
payments (fintech). The government created a demand for online products by funding a 25% discount
for online goods, which, in turn, encouraged both consumers and producers to utilise e-commerce
platforms. Additionally, e-commerce was further promoted among producers through a wide range of
virtual business-matching events organised by the government and relevant agencies.

Malaysia: Malaysia put serious effort into the promotion of innovation and technological
upgrading through several grants and loans such as the SME Digitalization Matching Grant (RM 100
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million or USD 24 million), the SME Technology Transformation Fund (RM 500 million or USD 120
million), and the Smart Automation Grant (RM 100 million or USD 24 million). RM 300 million
(USD 72 million) was allocated as SME Automation & Digitalisation Facility Grants for SMEs to
upgrade their production. These grants allowed SMEs to invest in technologically advanced hardware
and software, machinery, infrastructure, connectivity, cybersecurity, and system integrations to raise
their productivity and efficiency. To be in line with higher technological advancement, the
government helped workers and business owners cultivate their digital skills through short courses
under the Human Resources Development Fund (RM 50 million or USD 12 million). Moreover, the
government established the Malaysia Digital Economy Corporation (MDEC) to serve as a focal point
to devise digital strategy and solutions for SMEs. Managing the grant worth RM 10 million (USD 2.4
million), MDEC’s current mission is to promote e-commerce platforms. An additional RM 40 million
(USD 96 million) was allocated to further develop e-commerce platforms that involve the traditional
agricultural sector, which in turn potentially benefits from the market expansion of agriculture and
food products.

Singapore: Several support programs strengthening digitalisation and operational resilience
have been in place in Singapore. Like Malaysia, Singapore has emphasised the promotion of
innovation and technological upgrading, particularly for SMEs and fintech firms. Enterprise
Singapore launched an E-Commerce Booster Package in April 2020 to support SMEs’ business
transformation efforts to utilise e-commerce service platforms such as Amazon, Lazada Singapore,
Qo010, and Shopee, while ensuring knowledge transfer between the platforms and SMEs. With the
grant's help, SMEs bear only 10% of the qualifying costs and directly receive assistance from e-
commerce service platforms on product launching, promotion activities, order fulfillment, and sales
data analysis. Furthermore, SMEs Go Digital Programme offered government funding of up to 80%
for pre-approved solutions, both foundational and advanced digital solutions, to enhance SMEs’
digital transformation and capabilities. Through the Productivity Solutions Grant, the program has
covered a wide array of costs, including developing the entire digital system such as basic hardware
and software, digital infrastructure, Internet connectivity, cybersecurity, integration between
traditional production, and digital technology. In May 2020, Singapore introduced the Digital
Resilience Bonus to endorse enterprises that plan to further digitalise their operations and collaborate
with digital platform solution providers. Additionally, more programs, namely SG Together
Enhancing Enterprise Resilience (STEER) Programme, Enhanced Productivity Solutions Grant (PSG)
for SMEs, and Enhanced Enterprise Development Grant (EDG), were implemented to strengthen
enterprises in a wide range of areas, e.g., business growth, capacity and capability upgrading,
digitalisation, innovation, and productivity upgrading, and market access. Enterprises were also
supported through the SGUnited Traineeships program, which mainly aims to bridge the gap between
skills developed throughout the educational system and skills needed in the labour market and
therefore boosts employability for new graduates.

Thailand: Thailand’s policies regarding innovation and technological upgrading, specifically
under the COVID-19 pandemic, are not well articulated in terms of actual implementable programs,
compared with those of Malaysia and Singapore. Specific policy measures and programs for
supporting innovation in enterprises under and after COVID-19 are still under the process of policy
planning. So far, the government has promoted digitalisation through a 10 GB free Internet subsidy
and empowered local tech start-ups through training programs. Nevertheless, since 2016, Thailand has
been pursuing Industry 4.0. Upgrading existing industries and stimulating the emergence of new
industries are among the objectives of Thailand 4.0. There are twelve targeted industries, namely,
new-generation automobiles; smart electronics; affluent medical and wellness tourism; agriculture and
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biotechnology; food; robotics for industry; logistics and aviation; biofuels and biochemicals; digital;
medical services; education; and defence. To implement, the Eastern Economic Corridor Project
(EEC), covering three provinces in the Eastern part of Thailand (Chachoengsao, Chonburi, and
Rayong) was initiated in 2016. Tax incentives for firms and individual specialists and researchers,
matching grants, land ownership permission, and others are given for investment promotion in the
targeted industries (Korwatanasakul, 2019; Lee, Wong, Intarakumnerd and Limapornvanich, 2019).
Apart from the manufacturing and services sectors, the government has also supported SMEs in the
agricultural sector by connecting the industry with technology start-ups to promote smart urban
farming.

To a large extent, the ability of a country to focus on long-term innovation policies depends
on the country’s position in global value chains. Lesser developed countries are at the bottom of
global value chains. They are concerned more about jump-start the industry and attracting foreign
direct investment, while more developed countries like Malaysia and Singapore are trying to
functionally upgrade their positions in global value chains from production to innovation and R&D
hubs. In addition, formulating long-term innovation policies requires the bureaucratic capacities of
government agencies to understand and leverage business sectors, which are lacking in lesser
developed countries or even more developed ones in Southeast Asia.

4. Conclusion and Policy Recommendations

Amid the coronavirus disease pandemic, enterprises worldwide are experiencing disruptions
in global value chains and sharp declines in domestic and international consumption and investment.
Southeast Asia’s GDP is predicted to drop by 4.6%-7.2% during the lockdown period of 3—6 months,
while a double-digit decline in GDP can be observed in half of the countries in the region. The
pandemic also resulted in substantial deterioration of consumer sentiment, international trade,
employment, and wage incomes. Due to the crisis and subsequent containment measures, most
enterprises in the region had to suspend their businesses either temporarily or permanently and,
consequently, suffer from a liquidity crisis. Consumption patterns and, therefore, business operations
changed drastically in response to the new normal in which technology and innovation, particularly
digitalisation, seem to be the common solutions to the current crisis. For instance, enterprises have
found it necessary to modify their business models and operations while utilising technology and
innovation to upgrade their existing processes, products, functions, and positions in value chains.
Even though most enterprises have realised the importance of innovation and technological upgrading
such as e-commerce, fintech, and teleworking, not many enterprises have been prompt to implement
changes.

This study identifies policy issues from the enterprise surveys conducted within each country.
The most common policy support proposed by the business sector is short-term economic lifelines
and recovery, such as grants and subsidies, soft loans, tax relief packages, the deferment of debt, rent,
and utility fee payments, and employee-related measures. Moreover, long-term policy issues
regarding post COVID-19 business operations were also among the greatest concerns of enterprises.
Government support in terms of human resource development, business strategy and business plan
development, innovation and upgrading (e.g., new processes, new products, new functions, and new
sectors), digitalisation and e-commerce, new market creation, and Industry 4.0-related technologies
(e.g., blockchain, artificial intelligence, robotisation, and 3D printing) are commonly discussed and
can be identified from the surveys.

In terms of the overall policy responses to COVID-19, the current policy measures mainly
focus on short-term stimulus, i.e., direct and indirect financial support, covering all enterprises
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emphasizing SMEs. Most countries resort to direct financial support, including grants and subsidies
(all countries), soft loans (nine countries), and loan guarantees (six countries). Similarly, indirect
financial support, i.e., debt moratoriums (all countries), tax relief packages (all countries), employee-
related policy instruments (all countries), and measures regarding rent and utility fees (eight
countries), are also implemented commonly among countries in Southeast Asia. Despite the
significance of information and guidance services as effective and useful short-to-long-term measures,
only six out of ten governments in Southeast Asia adopted these measures. In contrast, longer-term
stimulus measures are still lacking and shallow in many countries in which capacity building and
training programs are the most utilised policy measures. Policy measures regarding formalisation,
systematic consultancy, and business development programs were barely observed during the crisis
period. Regarding the policies related to innovation and technological upgrading, less developed
countries, including Cambodia, Lao PDR, Myanmar, the Philippines, and Vietnam, show insufficient
engagement levels as no explicit policy measures in this area have been initiated. On the contrary,
Brunei Darussalam, Indonesia, Malaysia, Singapore, and Thailand, to some extent, have explicitly
adopted policy measures to promote innovation and technological upgrading among enterprises and
enhanced digital and technological skills among workers.

In conclusion, in response to the COVID-19 pandemic, all countries have been heavily
focusing only on the short-term policy issues, such as economic lifelines and short-term recovery,
while the longer-term and structural issues have not been paid enough attention. It is necessary to
implement short-term policy measures initially to ensure the survival of businesses. Nevertheless,
without the structural adjustment of business models and operations to the new normal, enterprises are
vulnerable and less resilient to future risks. The new normal in business behaviour can be seen from
the embracement of digital technology, either through online services or information-sharing
platforms like Zoom, which have kept people connected worldwide. Digital savviness will become a
necessity, rather than an alternative, for schools, businesses, and healthcare providers. Hence, it is
imperative for policymakers to develop and improve longer-term policy measures that potentially
reform the structure of both the public and private sectors to fit the new normal. Even though half of
the countries in Southeast Asia have started a few initiatives regarding technological upgrading and
innovation, the depth and dimension of the policy measures are still limited. Most countries except
Singapore and Malaysia, for instance, do not have concrete policy measures on innovation and
upgrading in response to the new normal under and after COVID-19. In addition, only sporadic
incentive programs (rather than holistic measures), capacity building programs (rather than targeted
innovation capability development), and economy-wide innovation policy measures (rather than
industry or sector-specific measures) are observed in most cases.

We propose a few policy recommendations.

Firstly, it is reasonable to have short-term policy measures to guarantee firms' survival during
the pandemic. However, it is also increasingly important to provide more resources and time to
formulate long-term policies for the post-COVID-19 era and the “new normal”, as firms will be more
digitalized and new business activities and business models will emerge.

Secondly, to help firms to seize new opportunities under the post-COVID-19 era, it is
necessary for governments to provide holistic measures to support innovation. Targeted financial
incentives, especially in the form of grants to encourage firms to develop and deepen their
technological capabilities underpinning several types of innovations (new products, new processes,
new business models) should be encouraged. Non-financial incentives like government-subsidised
training programs, digital infrastructure (like 5-G telecommunication networks), consultancy/
guidance services, conducive regulation, and market-creation measures like government procurements
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for innovative products/services (i.e., providing ‘first market’ for innovation from the private sector)
should be simultaneously initiated.

Last but not least, apart from economy-wide or generic innovation policy measures, it is
essential to develop and implement industry-specific policy measures. However, the impact of
changes derived from COVID-19 encompasses most, if not all, industries, the nature of business
opportunities and concomitant innovation processes differs across industries. It is imperative for
governments to study how innovation happens or will happen in different industries (both traditional
and emerging), and later devise appropriate policy measures to promote and facilitate innovation
processes in those industries. The priorities of each country to develop industry-specific policy
measures will vary. In general, countries should develop strategic policies for their important existing
industrial sectors first. To some extent, they can spend time and resources to develop strategic policies
for their future industries, especially emerging ones, as a result of the arrival of Industry 4.0-related
technologies. For example, the electronics industry is very important for Singapore, Malaysia,
Thailand, the Philippines, and Vietnam. Meanwhile, the automotive industry is a prioritised sector for
Thailand, Indonesia, and Malaysia. Cambodia is a significant production base for the garment
industry. Singapore and Thailand are relatively performing well in biotechnology research and
tourism.

Finally, there is a limitation to this study. As the pandemic is not over, it is too early to
thoroughly and systemically assess the business impacts from the pandemic and government-
supporting policies. The evaluation of policies for industrial sectors whose specialization may vary
across countries requires in-depth surveys and field research. Future studies should be encouraged.
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Abstract

With the consecutive development of technology, YAG pulse laser machines have been
widely used in industry and have good prospects for developing; YAG crystal has many good laser
performances such as absorbing bandwidth, long life fluorescence and high quantum efficiency, but
YAG crystal will produce a large amount of heat in the process of photoelectric conversion, the
thermal lens effect in laser resonator is apparent, which affects the quality of laser beam and will
bring great trouble in the application of elaborate processing. In order to improve the quality of laser
beam of YAG laser, an optical gate device is designed in this article to eliminate the thermal lens
effect of laser crystal, which can better improve the laser beam quality and extend the application
scope.

Keywords: YAG pulse laser Optical gate

Introduction

In a solid-state laser, the thermal effect of crystal cannot be avoided. The thermal effect of
laser crystal contains three aspects:

When pump light is injected into laser crystal, pump light is gradually absorbed by crystal in
the axis; this will lead to the phenomenon of thermal accumulation. At same time, due to the uneven
energy distribution of the pump light itself and the faster heat conduction outside the crystal, there in
line direction will cause uneven thermal stress. The refractive indexes of laser crystal along the
direction of radius changes under the duel action of axial thermal stress and radial temperature
gradient, which make laser crystal, produce optical character like transparent lens.

Uneven temperature distribution will produce thermal stress, which will affect the refractive
index so that the isotropic crystal materials show anisotropic properties, resulting in thermal-induced
stress birefringence effect.

When the temperature of the laser crystal increases, the quantum efficiency of the laser crystal
decreases, which leads to the increase of the efficiency and the thermal depolarization and distortion
of the laser beam, which seriously affects the performance of the laser.

Thermal lens affect all aspects of laser performance, such as cavity stability, cavity size, mode
coupling rate, output beam quality, and even the rupture of laser rod.

In practical application, it is necessary to focus the laser beam in many cases. For a laser
beam of the same power, the better the beam quality is, the smaller the focal point will be and the
lager the power density of the focal point will be. For the same laser beam, the shorter focal length
focusing mirror can be used to obtain a smaller focal point and a larger focal power density.

Beam quality as one of the most important parameters of beam characteristics, focal size,
focusing the beam energy distribution and power density has a great impact on the important
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parameters, such as size, is to evaluate the key parameters of laser manufacturing system, it not only
marks the machining ability of laser manufacturing system, but also has important influence on laser
materials processing.

For example in drilling, marking, laser precision processing and so on. When thermal lens
effect exists, it has a great influence on focusing behavior, as shown in picture 1. Therefore, thermal
lens effect should be minimized in practical application.

Picture 1: Effect of thermal lens on focusing

Research Objective

The thermal lens effect in laser crystal, lens, such as location, this design is aimed at pulse
laser equipment in the most significant thermal lens effect of laser during the thermal lens effect, after
a certain period of time from the light path, laser exit after cavity oscillation, eliminating negative
influence of the thermal lens effect of laser crystal, obtain more stable beam quality.

Literature Review

The paper, on the basis of China National Academic Magazine Data-Base and China
Excellent Doctor&Master Degree Thesis-Base, tries to analyze the documents of pulse laser.

At present, in the condition of high-power, with the increment of pump power, the internal
abandoned heat prompt the temperature of machines to increase, as the result of causing a serious of
thermal effect which influences the output characteristics of the laser and restricts the application of
the laser when they work in the high-power conditions.

In the paper of “Theoretical and experimental investigation of dual-wavelength continuous-
wave Yb: YAG laser”, the theoretical results of the oscillated threshold for dual-wavelength,
continue-wave Yb:YAG laser were presented, and its output was experimentally investigated. In their
experiment setup, a plane-concave cavity was employed for laser oscillating by end-pumping with a
940nm fiber coupling laser diode. A Yb:YAG crystal was taken as the laser crystal in the cavity. The
single wavelength and dual-wavelength laser were respectively obtained by using the Output
Coupling (OC) of 10%, 15%, and 20%. At the highest pump power of 20W, the maximum output
power at 1 050 nm is 3.94 W at the OC of 10% and the maximum output power at 1 030 nm is 3.40 W
at the OC of 20%. The corresponding optical to optical conversion efficiencies are 19.7% and 17.0%,
respectively. At the output coupling of 15%, the dual-wavelength output power of 0.79 W was
obtained at the pump power of 11.7 W, corresponding to an optical-to-optical conversion efficiency of
6.8%. It is experimentally found that the output power ratio P1 030 nm/P1 050 nm was about 1:1.3.
The central wavelengths of the dual-wavelength laser were located at 1 030.31 nm and 1 047.50 nm
by using a grating spectrometer. At an output power at 1 030 nm of 3.0 W, its output power stability
of RMS is determined to be better than 0.18% in a 30 min operation. The proposed model gives
results that agree fairly well with the experimental data.
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In the paper of “Process Optimization and Design of Fiber Laser Cutting Aluminium-Lithium
Alloy”, the effect of the process parameters on the quality of laser cutting, such as defocus, gas
pressure, laser power and cutting speed is studied. Cutting qualities under continuous laser mode and
pulsed laser mode are compared. The results reveal that pulsed laser mode can achieve a better cutting
quality.

The above research experience provides valuable experience for my subject research.

Methodology

The position of the optical brake on the optical path in the resonant cavity is analyzed, and
there are two schemes as follows:

Scheme 1: the optical gate is located between the all-mirrors and the condenser chamber.

In picture 2, when the optical brake is located between the all-reflection mirror and the
condenser chamber, part of the laser will be emitted by the output mirror after oscillation, which is
difficult to effectively control.

Therefore, it is not advisable to place the optical brake here.
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Picture 2: The optical brake is located between the all-reflection mirror and the condenser chamber

Scheme 2: the optical brake is located between the output mirror and the condenser cavity. In
picture 3, when the laser crystal is in the thermal lens effect time gate, it blocks the laser from
emitting from the output end. Plan two is OK.
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Picture 3: The optical brake is located between the output mirror and the condenser cavity

Results

In the apparatus, the initial position of the barn door on the optical gate is on the optical path.
As shown in figure 3, assume that the angle between the barn door and the optical path is o, block out
the laser, after the laser crystal is stabilized, deflect the barn door to an angle of a, make it deviate
from the optical path and parallel to the optical path, let out the laser, the state of the optical gate is
working.

Rotate the motor so that the optical gate switches between shielding and working state. When
the angle of rotation of the motor is a, the optical gate is transformed from occlusion state to working
state, the laser is still excited during the conversion. In order to ensure that the optical gate does not
block the laser during the conversion process, the conversion time shall be less than the interval time
between the adjacent laser pulses. When the rotation angle of the motor is fixed, different values are
selected for the output frequency of the laser, get the maximum rotational angular velocity of the
motor.
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In the apparatus, the duration of the optical gate is blocked should be greater than that of the
thermal lens effect. The duration of the thermal lens effect is measured as follows: without
eliminating the thermal lens effect, set different output frequencies, the laser beam analyzer is used to
measure each laser pulse from the beginning of the light to a certain time, the performance parameters
of each laser pulse in the same focal plane are obtained, for example, beam diameter, shape and
energy distribution. Compare the data to get the number of laser pulses that start to stabilize. When
the diameter difference of different laser pulse images is no more than 5%, the shape tends to be
round and the color is close to the same, the laser is in a stable state.

Based on the above principles, the cavity type, crystal and hardware conditions that may
cause changes in spot diameter and energy distribution of the laser equipment are guaranteed to
remain unchanged. Set three output frequencies: 5 Hz, 10 Hz and 15 Hz.

When the output frequency is 5 Hz, according to the sequence of pulse excitation, the laser
beam analyzer is used to measure the beam diameter, shape and energy distribution of the first to 30th
pulses. In picture 4, the laser pulse stabilizes from the fifth.
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Picture 4: The output frequency is 5 Hz

In picture 5, when the output frequency is 10 Hz, the laser pulse stabilizes from the 11th.

Picture 5: The output frequency is 10 Hz

In picture 6, when the output frequency is 15 Hz, the laser pulse stabilizes from the 17th.
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Picture 6: The output frequency is 15 Hz

Conclusion

The main advantages of the gate are as follows: the thermal lens effect of laser crystal can be
eliminated and the quality of laser beam can be improved without changing the main configuration of
pulse laser equipment; the optical brake device is small in size, modularization design, easy to install
and debug; the cost of the optical gate device is low, and the existing equipment can be improved and
the application range of the equipment can be expanded.

The main application fields of the gate include: the main optical path of YAG pulse laser
equipment; the application of a YAG pulse laser device in the field of precision and fine processing.
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Abstract

With the rapid development of information technology, the thinking of “Internet Plus
Education models" is constantly promoted and applied in higher education. How to solve the problem
that signal and system courses are difficult to teach and learn in information majors, this paper has
proposed to introduce MOOC resources and micro-teaching assistant (Micro-TA) platform into course
teaching, and has constructed an autonomous learning teaching mode with the combination of online
and offline, which could help improve students' learning interest, autonomous learning ability and
learning effect.

Keywords: Internet Plus, Signal and System, Autonomous learning, teaching mode

Introduction

In the current "Internet Plus” era, the development of technologies such as the Internet of
Things, cloud computing and big data has not only diversified the ways and means for people to
obtain knowledge and information, but also brought new changes in the mode of higher
education. "Internet Plus" technology changes the single way of learning, expands the sources of
knowledge and the way of information exchange, and provides basic guarantee for students'
autonomous learning.

As an important basic course for majors such as communication and information, signal and
system have strong professional theoretical property and engineering practicability, which is based on
the background of engineering problems such as signal characteristics and processing, and is formed
through mathematical abstraction and theoretical generalization. The traditional teaching mode is
undifferentiated, one-way knowledge imparting, lack of interaction and individuation, boring course
content, low learning enthusiasm and poor learning effect. Under the background of educational
informationization, a variety of teaching tools and resources, such as multimedia, QQ, WeChat,
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MOOC, Micro-TA and so on, have been introduced into signal and system course teaching.
Constructing the autonomous learning teaching mode combining online and offline will help to
improve students' learning interest, autonomous learning ability and learning effect.

Content
1. Autonomous learning teaching means of signal and system course

1.1 The characteristics of signal and system course

Signal and system is a basic theory course with highly theoretical professional. It is
generally 64-72 class hours in domestic colleges and universities. The overall knowledge framework
that students need to establish in this course includes: (1) basic signals and responses. (2) different
decomposition methods of signals. (3) different analysis methods of LTI system.

Signals and systems are highly theoretical and conceptual, involving a large number
of mathematical formulas and theoretical deductions. With the continuous exploration and practice,
the transition from traditional teaching mode to modern teaching mode has gradually adopted richer
teaching methods, such as multimedia teaching , MATLAB simulation demonstration and so on. For
the signal and system course, centralized classroom blackboard writing teaching is an important part
of formula deduction and mathematical modeling, and other teaching means and methods are more
suitable to be used after class. Therefore, we can make full use of the resources and tools of the
network platform to enrich the teaching means of signal and system course.

1.2 MOOC resources

MOOC is a large-scale open online course, which has the characteristics of large
audience and openess, which can make students have more freedom to learn the course without the
restriction of time and place, and can also study some important and difficult contents repeatedly. At
present, it is the development trend of curriculum construction in colleges and universities to
strengthen the sharing of various resources of courses by taking the rise of "MOOC" as an
opportunity. In the initial stage of MOOC construction, the support of the network platform is
insufficient, the means are single, the effect of students' autonomous learning is not good, and the
effect of mixed teaching needs to be further improved. With the deepening of the informationization
of "Internet Plus education™ in our country, MOOC platform and resource construction are becoming
more and more abundant, and more attention is paid to quality and application. As shown in picture 1,
China University MOOC is a high-quality Chinese MOOC online education platform in China, which
is jointly created by NetEase Cloud Classroom and Higher Education Press to undertake the task of
national high-quality open courses of the Ministry of Education, and to provide the public with more
than a thousand MOOC courses from well-known universities. Based on the introduction of MOOC
resources in signal and system course teaching, it can realize the transformation from teacher-centered
to student-centered, and emphasize students' subjectivity, which is conducive to improving students'
initiative in learning and improving teaching effect.
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Picture 1: China University MOOC platform

1.3 Micro-TA platform

Micro-TA is an interactive support platform jointly launched by the professional
team of Huazhong normal University and Huazhong University of Science and Technology, which
integrates the functions of pre-class teaching resources release, in-class teaching interaction and
after-class teaching evaluation management. Teachers and students can interact with each other on the
Micro-TA platform through Wechat, computer Web and classroom big screen. Teachers and students
do not need to download any software. Teachers can operate on the web and mobile phones, while
students only need to follow the official account of Micro-TA on their mobile phones. After logging
in to the Micro-TA home page, click "Add Classroom”, fill in the relevant information about the class,
and complete the creation of the class, as shown in picture 2. Click on the created class, the class
number and QR code will be displayed. Students can join the class by scanning the QR code on
Wechat and filling in their personal information.
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Picture 2: Class home page of Micro-TA platform
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By combining ordinary multimedia classroom with Micro-TA, and by means of
advanced information technology, effective communication channels between teachers and students
are established in various links, such as pre-class preparation, classroom teaching and after-class
consolidation, so that both teachers and students can timely feedback and solve problems. Micro-TA
also record the data of students' attendance, classroom discussions, homework and tests, which is
convenient for teachers to continuously observe the whole process of students' classroom learning and
offline autonomous learning, and make a final developmental and scientific evaluation.

2. Autonomous learning teaching mode of signal and system course

Based on information technology, the autonomous learning teaching mode of signal and
system course is constructed by organically combining MOOC resources, Micro-TA platform and
offline classroom teaching. As shown in picture 3,the whole teaching process is divided into three
links: pre-class online autonomous learning, classroom teaching combined with network platform and
after-class online self test. Each link needs to be carefully designed by teachers to guide students to
complete the study in different forms.

Pre-class :

Watch MOOC videos; »| Class : | After-class :

Preview new lesson Teacher give explain; | Review course content;

through self-study; Online in-class exercise; Complete homework and

List difficult knowledge On-site discussion. online self-test; Publish

points. learning summary.
MOOC resources Micro-TA Platform

Picture 3: Schematic diagram of autonomous learning teaching mode

2.1 Pre-class online autonomous learning

Students' autonomous learning before class is the basis for the realization of the
whole teaching activity, which determines whether the classroom teaching can be carried out
smoothly in the later stage. Teachers should inform the teaching plan, teaching arrangement and
schedule of the course before teaching, and remind students to make preparations. Relying on the
Chinese universities MOOC platform, students learn the knowledge points of the next class by
watching the MOOC video, so as to carry on the knowledge reserve and preliminary thinking. Based
on MOOC platform, students can actively choose teaching resources according to their knowledge
base and learning interests, flexibly arrange their learning time for one or more repetitive learning,
and realize personalized autonomous learning. Students can also search for more detailed materials
and tutorials on the Internet for obscure knowledge points during the learning process, so as to
improve their "Internet Plus Autonomous Learning ™ ability. After finishing the previewing task,
students complete the test on the Micro-TA to test their mastery of basic knowledge. Students can also
post problems they cannot understand or solve on the Micro-TA platform for discussion with other
students and teachers in class.

68




The 4™ PIM International Conference
March 3, 2021

2.2 Classroom teaching combined with network platform

According to the situation of students' online preview test and combined with the
Micro-TA platform, a student-centered teaching environment is established for classroom teaching.
Teachers adopt multimedia teaching, and post real-time quick answer or discussion on the Micro-TA
platform to observe the students' mastery. As shown in picture 4, After explaining the important and
difficult knowledge, teachers release online exercises and students finish them at the specified
time. The Micro-TA can make real-time statistics of students' participation scores, and teachers can
show the data of the answer results to the students. According to the on-site students' participation rate
and correct answer rate, teachers can answer questions or organize on-site discussion, so that students
have no doubts and teacher has a good idea of the students' mastery.
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Picture 4: Online in-class exercise

2.3 After-class online self test

After class, teachers post assignments or test questions on the Micro-TA platform,
and set the submission deadline, scoring deadline, scoring guidance and scoring methods. After the
homework is opened, it will be pushed to the WeChat terminal of students' mobile phone. The result
will be published after the score is finished. Students can check the result and view the recommended
excellent assignments on the mobile phone. Students complete the consolidation of knowledge points
through after-class self test, test their learning effect, in order to form self-evaluation, sum up
experience for improving the autonomous learning of subsequent chapters, and constantly improve the
autonomous learning ability. On the one hand, teachers fully pay attention to students' performance in
class, on the other hand, they collect students' homework, tests, question-answering, discussion and
other data on the Micro-TA platform, constantly summarize experience and innovate methods, thus
forming a virtuous circle of teaching and learning.

3. The course evaluation method and the teaching feedback

3.1 The course evaluation method

In order to test the learning effectiveness of students more accurately, the process
evaluation method is adopted, which pays attention to the assessment of students' autonomous
learning process. The evaluation for students is an comprehensive evaluation program based on the
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"examination + process evaluation”, and the course score is composed of two parts: the usual
performance with the proportion of 40%, and the final examination with the proportion of 60%".
Among them, the usual performance include the Micro-TA platform check-in status, online preview
test scores, classroom discussion and the problem solving performance, homework performance and
online review test scores. The final examination focuses on the students' mastery of basic concepts,
principles and methods, and weakens the examination of mechanical calculation of mathematical
formulas. Through the supervision and evaluation of students' autonomous learning process, The
process evaluation method enables students to work hard continuously during the learning process and
improves the teaching quality and effect.

3.2 The teaching feedback

In order to test the effect of this teaching mode, two experiments were carried out on the
scale of a natural class, and the effect was understood in the form of a questionnaire. The
questionnaire results show that the vast majority of students believe that this teaching mode is helpful
to improve the teaching effect, and that it is better than the traditional teaching mode of full classroom
explanation, as shown in Table 1 and Table 2. Most of the students in the pilot class think that
autonomous learning ability has been improved, and recognize the importance of improving
autonomous learning ability to the cultivation of comprehensive ability. It can be seen that the
autonomous learning teaching mode based on network resources and platforms is of great significance
to the improvement of students' interest in self-learning, self-learning ability and comprehensive
ability.

Table 1: The questionnaire result of "whether the autonomous learning teaching mode contributes to
the improvement of teaching effect"

Options Very effective Effective More effective Little effect
Percentage 27.87 40.98 22.95 8.20

Table 2: The questionnaire result of "which is better between the autonomous learning teaching mode
and the traditional teaching mode

Options Autonomous learning teaching mode Traditional teaching mode
Percentage 91.80 8.20

At the same time, the comparison of examination results shows that the average final
exam score of the pilot class is 72.46 points, while that of the traditional class is 63.74 points. It can
be seen that this teaching mode not only trains the students' comprehensive ability, but also improves
their academic performance. This teaching mode has the application value and feasibility of carrying
out in an all-round way.

Conclusions

During the course teaching of Signal and System, the autonomous learning teaching mode
based on information technology is adopted, the students have completed knowledge preparation
based on the MOOC resources, and then the teacher explains the key knowledge in the class, set up
the classroom discussion and assessment based on Micro-TA, help the students to complete the
internalization of knowledge. The students complete the consolidation of knowledge through online
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testing after class. This teaching mode is student-oriented, and advocates active learning, which is
conducive to improving students' learning interests and the abilities of autonomous learning, which
could satisfy students' personalized learning needs, and facilitating the improvement of students'
comprehensive ability. At the same time, it also puts forward higher requirements for teachers, which
requires teachers could design teaching links carefully, have solid professional knowledge and
exquisite teaching skills.

Suggestions

Under the background of educational informationization, how to make full use of the
high-quality network resources on the MOOC platform and mobile Internet technology, reform
teaching methods and models, further improve the quality of higher education is one of the directions
for every teacher to explore and practice. The autonomous learning teaching model of signal and
system courses introduced in this paper can be used for reference to the teaching of related
courses. How to use the big data produced by MOOC platform and Micro-TA to excavate students'
learning behavior and characteristics and realize data-driven individualized teaching is the next
research objective.

Fund Project:

This paper is the extended research achievement of Research on The Teaching Mode of
Signal Processing Course Based on Web-based Autonomous Learning (JY201604), the teaching
research project of Hubei Business College in 2016.
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Abstract

In the context of current New Engineering, Internet of things (l1oT) technology is as a strategic
emerging industry in China, becomes the banner of New Engineering construction. Aim at these
problems such as not clear training target, not perfect talent cultivation system and not rich teaching
practice of the loT, this paper puts forward a new talent training model based on school-enterprise
cooperation in order to trains the innovative and applied talents to meet the requirements of the new
era from these aspects of perceiving the connotation of knowledge structure,, determination of
training objectives, formulation of training programs and design of teaching links of the loT.

Key Word: new engineering, loT engineering, applied interdisciplinary talents,training mode

1. Construction background of new engineering

At present, China promotes innovation-driven development, pursues the major strategic such
as “One Belt, One Road”, “Made in China 2015, “Internet Plus” and so on, the new economy is
booming, and represented by new technologies, new forms and new models and new industries, puts
forward higher requirements for engineering and technology talents, it is urgent need to accelerate the
engineering education reform innovation.

In February 2017, the No.6 Letter(2017) of Department of Higher Education of the Ministry
of Education proposed that "higher engineering education occupies an important position in China's
higher education. Deepening the reform of engineering education and building a strong country in
engineering education are of great significance to serving and supporting China's economic

transformation and upgrading "

. In April of the same year, Wu Aihua, the director of the
Department of Higher Education of the Ministry of Education in China, pointed out that we should
accelerate the development and construction of new engineering and stressed that the development of
new economy needs the support of new engineering talents in the "Construction and Development of
New Engineering"™ .

New engineering is a kind of new industrial discipline which is produced to adapt to the talent
training of new economy. The development of new economy depends on the joining of high-tech

talents. High-tech talents with innovative ability can better drive the development of new economy.
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Since 2017, many domestic scholars have carried out a series of researches on what new engineering
projects are and how to build them. Zhong denghua expounded the connotation of the new
engineering from the perspective of the goal of educating people, and believed that the new
engineering should cultivate diversified and innovative talents in the future™. Li Hua and other
scholars, starting from the development context of new engineering, believed that new engineering is
a new form of engineering generated by injecting new connotations into engineering to meet the needs
of new economic development®™. Generally speaking, there is no unified qualitative standard for the
connotation definition of new engineering.

In March 2018, the Ministry of Education issued a "Notice on the announcement of the first
batch of" new engineering "project research and practices, identified the first batch of 612 projects,
taking this as an opportunity, the new engineering construction and excellent engineer education
training program 2.0 are deeply integrated, entering a new stage of exploration and practice. Under
the guidance and support of these projects, "new engineering™ major has become a new round of
construction focus of colleges and universities. At present, the construction of "new engineering™ has
become the consensus of many colleges and universities in China, expecting to respond to the new
technological revolution and industrial change with the Chinese model of engineering education.

2. The current situation of The 10T engineering

The 10T Engineering is a short supply major of the national strategic emerging industry in
China. It is a new applied discipline developed on the basis of the integration of computer, electronics,
information, communication and other disciplines. At present, more and more colleges and
universities in China offer the loT major, but because the policy implementation time is too short,
there is not much practical experience to use for reference, the 1oT major construction is still in the
exploration stage in many colleges and universities in China, the talent training model is not mature,
there are problems in the construction and implementation of the talent training model .

A. The training objective is not clear

As a newly established major in colleges and universities in China, the 10T is a combination
of electronic technology, communication engineering, computer science, automatic control
technology and other interdisciplinary integration, which covers a wide range of majors and radiates
many industries. At present, the major still in exploring stage, still not mature, don't have enough
mature and effective practical experience to draw lessons from, the orientation of training objectives
is not strong, and there is a lack of clear training objectives and positioning.The establishment of
relevant theoretical courses is based on the prediction information analysis of the enterprises
requirements. This mode relies too much on the prediction of industrial development and cannot
effectively cultivate professional innovative and applied talents.

73




The 4™ PIM International Conference
March 3, 2021

B. The talent training system is not perfect

At present, the 10T technology is in the stage of continuous development, and the current new
economy also puts forward new requirements for engineering education, engineering and technical
personnel also need to further improve their ability, with higher innovation and entrepreneurship
ability and cross-border integration ability. Colleges and universities in China have no mature talent
training system to support them when they formulate their talent training programs for the 10T, the
collection and integration of effective data is still relatively small, which is insufficient to provide
necessary data support for the hierarchy and integrity of the talent training system, and can not be
very good from the shallow to the deep, and gradually improve the students' innovative practice
ability.

C. The teaching practice link is not rich

The 10T is a network that uses network equipment to connect objects to the Internet under the
condition of abiding by a certain protocol, advocating the connection of everything. Take smart home
as an example, the electronic products of smart home and the controller through wireless signal to
complete data transmission, processing, output, etc., to complete the corresponding operation, and the
data information analysis to make a relatively intelligent processing. At present, due to the emerging
opening of the loT, the software and hardware of the courses related to the 10T in some colleges and
universities fail to meet the course requirements, and there is more emphasis on theory than practice,
which leads to the low quality of teaching practice.

3. Talent training mode reform of the 10T engineering
A. Talent training based on school-enterprise cooperation

Talent training jointly built by the school and enterprise is a widely recognized education way
of application-oriented talents, it supports the industry background, with a combination of production
and learning, to train the loT talents who meet social requirements and the actual need of enterprise
production.

The significance of talent training jointly built by the school and enterprise are as follows: a)
real-time grasp of market dynamics and train the talents according the needs. The loT technology is
updated rapidly. Only when we know the needs of the enterprise at any moment and grasp the
dynamic demand of talents can we make the trained students not to be out of touch with the talent
market. Enterprises can also put forward training methods according to their own needs, strengthen
the pertinence and practicability of talent training, and cultivate their need talents for enterprises. b)
Strengthen the practice training. The IoT engineering has strong engineering practice, and students
should have practical engineering experience after learning theoretical knowledge. Strengthening
school-enterprise cooperation can promote the complementary advantages of enterprises and
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universities, integrate engineering practice into professional education teaching and training, and
achieve the purpose of combining production and learning. c) Blend in with the actual working
environment. The practical training of colleges and universities provide good conditions for the
students’ practical ability, but the actual project development and cases are relatively few. In order to
enable the graduates to blend in with the real work scene, and adapt to the actual work.
School-enterprise cooperation could provide the students with opportunities to practice in the first line
of enterprise production, and improve the students' practical ability and professional quality.

To sum up, it is more beneficial to the application-oriented talent training of the loT
engineering in the background of new engineering that we further enhance the cooperation of school
and enterprises.

B. The implementation of the application-oriented talent training mode for the 10T engineering

Under the new economic situation, China's Internet profoundly change all walks of life, the
informatization and industrialization integrate deeply, the innovative-type businesses spring up, with
new energy, the new technology represented by new energy, new materials, biological science is
upgrading continuously, new engineering concept as the current research hotpot new, promote the
education reform in colleges and universities.

Profession follows the industry development, so we should fully investigate the market's
demand for professional talents of 10T engineering, understand the need of professional talents under
the current new economic society, combine with the college existing resources, formulate the talent
training plan which conforms to the professional development of 10T engineering, and the new mode
of talent training.

a) Perceiving the connotation of knowledge structure of 10T engineering

For the loT application, it mainly includes four elements such as information generation,
transmission, processing and application and so on, the system architecture of the 10T divides into the
perceptual recognition layer, network construction layer, service management layer and integrated
application layer, as shown in Figure 1.
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Figure 1: The system architecture of the loT

The perception recognition layer locates in the most low-end of the loT system
architecture, is the foundation of all the upper structures, is one of the most important aspects of the
fusion of the physical world and information world, is the most unique part for the loT which is
different from other networks. The network construction layer connects the perceptual recognition
layer and the service management layer in the 10T system architecture, has a powerful bond effect,
can transport the data of the upper and lower levels efficiently, stably, timely and safely. The service
management layer is the source of the lIoT wisdom, solves the problems such as how to store data, to
retrieve, to use, and how not to be abused, etc. The integrated application layer is the extension
application of created by the rich connotation of the 10T, centered on "things" or the physical world,
covers things tracking, environmental awareness, intelligent logistics, intelligent transportation, smart
grid, etc.

As a multidisciplinary specialty, colleges and universities determine the connotation of
knowledge structure of the 10T engineering and set up the corresponding professional direction based
on school-enterprises cooperation, which also combine with the orientation of the school itself,
teachers' conditions, software and hardware conditions as well as teaching and research
characteristics, this is the primary problem.

b) Determining the training objectives of the IoT engineering

At present, there is a large gap between the professional talents of the 10T engineering
and the market. According to the requirements of industry development and the needs of talent skills,
the colleges should strive to develop application-oriented talent of the loT engineering under new
engineering background, which adapt to the development needs of the 10T technology, and adapt to
the modern industry, national economic development, and the social development needs.

76

i.Y({.

DS

)



The 4™ PIM International Conference
March 3, 2021

c) Formulating the talent training program of the 10T engineering

Colleges further clear the application-oriented talent training program of the loT
engineering after determining the training objective, make the students understanding the core
competences they have when graduating, such as applying ability of cross knowledge, experiment
data interpretation ability, strong professional ability, good foreign language application ability,
ability to solve complex problems, and the team cooperation ability, etc.

On this basis, colleges should set the curriculum system structure with scientific,
reasonable, in view of the different direction of specialty construction, integrate the basic courses and
professional core courses, it is that the students lay a solid foundation of professional and have the
scientific thinking as the goal, determine the ultimate talent training program of the loT engineering.

d) Designing the implementation scheme of teaching process

For school-enterprise cooperation of the loT engineering under new engineering
background, it is must clear the power and responsibility of colleges and enterprise firstly, they rely
on both their respective industry resources, complement their respective advantages and come true the
close school-enterprise cooperation, so as to ensure the smooth implementation of teaching process.
The implementation scheme of the teaching process designed is as follows:

1. Professional knowledge integration

School and enterprise take some courses mutual recognition (credits replacement)
way to cultivate talents, enterprise transplants the knowledge and skills needed by industry to the
school class on the basis of keeping the original subject and professional basic course, highlights the
practical work skills of students, while the school puts their corporate programs participated in by
students into the credit system.

2. Learning and working alternation train

During the school period, the students mainly focus on theoretical teaching and
complete the study and train of the basic knowledge, professional knowledge and technical skills.
Relying on the resources of industry advantages, enterprise arranges the elite students of loT
engineering to go the enterprise industrial park, and forms an open and flexible talent training mode of
learning and working alternation, this makes the students' theoretical knowledge combined with
practical experience, help the students as early as possible to realize the role change from student to
professionals, it is beneficial to the cultivation of professional skills and professional accomplishment,
also beneficial to the improvement of the employment competitiveness and employment quality, more
close to the "quasi-professionals” standard.

3. Professional skills certification

The enterprise introduces the complete unified professional skills certification system
facing the specific needs of professional construction and student employment in colleges and
universities. Certification training center is established in colleges and universities, whose teachers
team is provided by the enterprise, and do certification training for all students, and employee related
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professionals, so doing like this could promote the labor market competitiveness and social
recognition for school students.
4. Joint construction of training base
The school and enterprise jointly construct the training base and jointly manage the
base. The bases introduces the practical training platform and the laboratory solution of the
corresponding cooperation specialty, and improves students' research, innovation and practical ability
through practical training; At the same time, the base also introduces the mature certification system
of enterprises, and provides the engineers training for the relevant students, so as to ensure the
implementation of the teaching plan taking the practical application ability as the main line.
5. Double-qualified teacher train
Enterprise sends the technical staff with experienced production practice as a
part-time teacher, which could lead to improve the professional quality of professional teachers at
school, and build the double-qualified teacher team through the school-enterprise cooperation.
Enterprises and school establish a cooperation mechanism for the college teachers training, and set up
the interactive communication platform for enterprise excellent technicians and professional teachers
form the win-win cooperation mechanism of complementary advantages, resource sharing, and
mutual benefit.

6. Conclusion

Under the current new engineering background, the 10T technology influences every aspect of
the society and promotes the teaching reform in colleges and universities in China. This paper
analyzes the existing problems in the current situation of the loT engineering major under the
background of new engineering, puts forward the talent training mode based on the school-enterprise
cooperation, and makes some exploration on the reform of the 10T engineering talent training mode.
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Abstract

In Thailand, there are small and medium entrepreneurs’ 35.3 percent of the gross domestic
product, which plays a role in driving the country's economy. The research team has collected data for
small and medium entrepreneurs 350 people. In which the researcher focused on the funding sources,
Education and Training, Research and innovation by using multiple linear regression for the analysis.
The analysis results that the operator provides the most educational awareness followed by research
and development. The results starting a new business requires entrepreneurial skills, the ability to
analyze business elements and understand the business structure. Moreover, the business without
innovation in the development of product models or even service businesses. It may cause businesses
to grow slower than organizations with research and innovation.

Keywords: Entrepreneurial, Funding Sources, perception, opportunity

Introduction

According to current Thai entrepreneurship situation which Ministry of Commerce identify
the important statistic as new business will collapse for 90% in first year, other 7% will stop their
business within7 years and just only3% can survive. This make the important of opportunity finding
in entrepreneurs are very important.

The Global Entrepreneurship Monitor (GEM) is a survey of entrepreneurship held annually
around the world. There are more than 73 countries around the world participating in the program.
And coherent conceptualization, survey tools, and applied methods have led to the creation of the
largest database of entrepreneurship in the world. GEM surveys create a wide range of key
information relevant in various aspects of Be an entrepreneur and provide consistent measures on
individual attributes and activities at different stages of starting a business. GEM also provides
insights into how the ecosystem component of an entrepreneurship is perceived. the measure of
support from the public and private sectors affects the economy. (Singer S, Amordés JE, & Moska D,
2015)

Several studies have shown that entrepreneurship is the driving force behind everything.
Entrepreneurs play an important role in innovation, diversity, increase competitiveness, generate new
ideas, employment opportunities, social adaptation and economic growth in industries and developing
countries. Entrepreneurship is not only beneficial for an adaptive economy. There is growing evidence
to suggest that there is a strong causal relationship between entrepreneurship, economic growth, and
poverty reduction. The emergence of entrepreneurs arises from the formation of opportunities for
entrepreneurs. Operator An understanding of entrepreneurial ambitions that form new businesses
(Syed Zamberi Ahmad & Siri Roland Xavier, 2012)
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The entrepreneurial environment faced by young entrepreneurs from developing countries
may differ from those of developing countries. Developed countries may receive more institutional
and educational support, more progressive training systems that will support entrepreneurial and
environmental activities. Because Thailand has differences in economy, culture, values, education
Political and social environment the study of the environment entrepreneur's impact on opportunity
and growth is of practical importance in promoting Regional entrepreneurial activities the reason for
the above conditions is so difficult to measure entrepreneurial environment, opportunity and growth,
S0 it is so important for research.

Entrepreneurs in Thailand play an important role in driving the country's economy. By the
Office of Small and Medium Enterprises (OSMEP) surveyed entrepreneurs across the country The
total number of enterprises is 2,968,042, with a total of 2,961,364 small and medium enterprises
(SMEs), accounting for 99.77 percent of enterprises in the country.

Research Objective

To study opportunities for entrepreneurs to open new business from internal environmental
factors.

Research scope

This research aimed to study the internal factors of entrepreneurship include entrepreneurship
finance, entrepreneurship education and training, knowledge transfer for research and development.
To make the better understanding the relationship between these factors toward entrepreneurship
opportunity in starting new business.

Population boundaries

The operators used in this research are Entrepreneurs registered with the Department of
Business Development Ministry of Commerce in Thailand

Population scope

From information of newly established entrepreneurs from the Department of Business
Development Ministry of Commerce There are 1,475,967 entrepreneurs registered for new business
establishments. This target group selection is entrepreneurs in Thailand. The method of selecting a
Purposive sampling of 350 people was used in the categories of business groups as follows:
Manufacturing, Service and Wholesale-Retail.

Literature Review
Entrepreneurial Framework Conditions (EFCs)

The Entrepreneurial Framework Conditions (EFC) defines the conditions of an entrepreneur's
ecosystem that increase or hinder the creation of new businesses and affect the country's economic
growth. While being affected by the social, cultural and political context of a particular country EFC
have a direct impact on entrepreneurship activities and entrepreneurship ability. Therefore, these
conditions are important factors in assessing business dynamics and the environment for creating new
businesses.

An annual report on the research of individual entrepreneurial activities, social values, and
personal characteristics in the Global Entrepreneurship Monitor (GEM) assessment is a large number
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of individual characteristics each year. Around the world, environmental support is divided into nine
areas as follows: (1) Entrepreneurial funding (2) Government policy (3) Government support
measures (4) Entrepreneurship education and training. (5) Knowledge Transfer for Research and
Development (6) Commercial and Professional Infrastructure for Entrepreneurs (7) Marketing
Opportunity (8) Physical Infrastructure for Entrepreneurs (9) Social Norms and Cultural (Singer S et
al., 2015)

Entrepreneurial Funding Sources (Finance)

Access to funding Usually, most entrepreneurs doing business with their main working
capital. When the economy is bad or business interruption Does not meet the target, set Is often faced
with the problem of lack of financial liquidity Lack of working capital Some businesses may support
themselves. But if there is a problem of a severe lack of liquidity that it has to close the business
These are the cycles that entrepreneurs have to face. The only way to avoid these problems is to find
working capital to tackle the lack of liquidity each time. Which of course Would not be out of
borrowing from banks (SME-Inspiration, 2018)

Education & Training for Entrepreneurs

While taking advantage of the available knowledge and skills, it is important to rely on
familiar people who may make it easier to look for new opportunities, entrepreneurs have to study the
unknown information. Because opportunities are often born out of new ideas, new technologies and
markets, where entrepreneurs have to spend time and effort learning, progress and empowering them.
In short, entrepreneurs seek to acquire new talent and information and turn them into entrepreneurial
opportunities. When establishing a new venture, entrepreneurs may be called upon to learn and new
skills, either discovering or creating opportunities. (Neill Stern Metcalf Lynn E. York & Jonathan L.,
2017)

Transfer of Knowledge for Research and Development (R&D Transfer)

Important factors for industrial development for sustainable growth Is to develop and
strengthen entrepreneurs Since entrepreneurs are important in driving the economy of the country
Therefore, entrepreneurial development is very important from community enterprises (OTOP),
emerging entrepreneurs (Startup), small and medium enterprises (SME: Small and Medium
Enterprises), with the Thailand 4.0 model focusing on national development as well. Technology and
innovation Therefore, entrepreneurs at all levels must be promoted to apply innovation to their
businesses. To develop into an innovation-driven enterprise (IDE: Innovation Driven Enterprise)
(Ministry of Industry, 2016)

Entrepreneurship where innovation is the primary driver is vital for economic growth and
wealth creation. And the contribution to the GDP of the country. Economic development consists of
changing the volume and nature of the added economic value. These changes result in increased
productivity and an increase in per capita income and often coincide with the migration of workers
across different economic sectors in economically developed countries' societies. At low levels, there
is often a large agricultural sector where the majority of the population can survive. Surplus workers
want to create independent career opportunities to earn a living. The focus is on basic needs such as
public health infrastructure and basic education.

As the economy grows and wealth increases, one might expect focus on industrial activities
that will gradually shift to the expanding service sector. The industry has evolved and has been
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successful in improving diversity and complexity. Such developments would normally involve
increasing research and development. Cognitive concentration Is an institution that builds knowledge
in the economy (Mai Yiyuan & Gan Zhilong, 2007)

Cognitive resources affecting the perception of opportunity

Cognition and social cognition theory Entrepreneurial cognition refers to "The knowledge
structure people use to evaluate, judge, or make decisions about assessing opportunities, building
opportunities, and growth.” The content of the later developed literature illustrates the intellectual
resources described. How entrepreneurs perceive opportunities to review cognitive research in
entrepreneurship. Indicates the amount of knowledge that has been examined for the operator. These
groups of people have cognitive abilities, make decisions. (self-efficacy) Bias in decision-making,
pre-learning knowledge and experience. These authors recommend that future research examines
earlier of entrepreneurial cognition, especially cognitive resources that help perceive opportunities.
While the latest research has begun to provide behavioral and cognitive explanations for finding
opportunities (Dyer, Gregersen, & Christensen, 2008). This study explores the capabilities of a set of
intellectual resources. (Such as self-efficacy Uncertainty Risks, exploits, surveys, and experience) to
differentiate between the methods that entrepreneurs use to perceive opportunities.

Another point that can be indicative of the operator's characteristics. It is the quality that has
the intention of actions that lead to the establishment of the company Another reason the company
that is being formed is its own desire to take on business opportunities. The more positive social
motives you notice, the more advantageous the entrepreneurial situation is. There hasn't been any
research yet. That is about business success in a long-term perspective. Entrepreneurship education
could be considered a solution to those gaps. However, the opportunity or need to create an individual
career path requires an adequate level of potential. Education in entrepreneurship not only influences
capacity building. But also, development This should begin as quickly as possible, and many
individual and academic stakeholders are involved in the process of improving entrepreneurial
competence in society (Tomasz Kusio & Mariantonietta Fiore, 2020).

Financial for

Entrepreneurship

Education & Training Perception of Entrepreneurial

R&D Transfer

Picture 1: Conceptual Framework

Opportunity

Methodology

The researchers adopted the Global Entrepreneurship Monitor (GEM) theoretical model that
demonstrates the causal mechanisms developed to represent the impact of entrepreneurship on global
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entrepreneurship growth. The national economy is the main variable that depends on the
responsibility (Reynolds PD et al., 2004) To develop to fit the context of Thai society the research
team chose the quantitative research methodology by using questionnaires from a random sample of
entrepreneurs in Thailand Which uses a method for selecting a specific sample (Purposive sampling)
by dividing the entrepreneurs operating the business Type of production, service and wholesale trade -
retail, 350 people

Data analysis the research team has collected the examinations from 350 samples of the
questionnaires that were collected by the researcher to verify their reliability, we used snowball
sampling method which start from business owner in Thai Chamber of Commerce. By means of
Cronbach's Alpha Coefficient, the reliability of the questionnaire was 0.929, meaning that the
questionnaire's data was more than 0.7, the test data was reliable (J Martin Bland & Douglas G
Altman, 1997). The research team used the data obtained for statistical analysis. By using Multiple
Linear Regression analysis.

Research hypothesis

H1: The perception of the source of funds for entrepreneurs has a positive influence on
entrepreneurial opportunities.

H2: The perception of educational and training factors for entrepreneurs has a positive
influence on entrepreneurship opportunities.

H3: The perception of knowledge transfer factors for research and development has a positive
influence on entrepreneurial opportunities.

Results

The software that researchers use is SPSS version20.

The sample consisted of 163 males (46.6 percent) and 187 females (53.4 percent). The
majority of the respondents were aged lower than 25 years (18.3 percent), next were between the ages
of 35 — 39 years (16.6 percent), followed by the age range of between 25 — 29 years (16.3 percent),
followed by the age range of between 40 — 44 years (15.7 percent)

B Std. Error Beta t Sig.
Entrepreneurial Funding 115 063 121 1.838 067
Sources
Education & Training for 311 074 335 4.206 000%
Entrepreneurs
Transfer of Knowledge for | ¢ 074 184 2.277 023*
Research and Development

From the table explaining the analysis results, after entering multiple linear regression using
enter 3 independent variables, it was found that some independent variables had statistically
significant effect on the dependent variable at the 0.05 can be ordered as follows: Education and
Training for Entrepreneurs Knowledge transfer for research and development

It shows that education and training for entrepreneurs. Knowledge transfer for research and
development It was a variable that had a statistically significant influence on chance of
entrepreneurship at the 0.05 level.

84




The 4™ PIM International Conference
March 3, 2021

Normal P-P Plot of Regression Standardized Residual
Depencfeﬁnt Variable: Perception of Entrepreneurial Opportunity
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Test the correlation model of independent and dependent variables as a linear relationship.
When considering the Normal Probability Plot of the actual data produced with the expected value, it
is found that the actual values of the sampled data are placed around a straight line, slightly above and
below the line. But most of the points are fixed in a straight line. Therefore, it can be considered that
the aberration has a normal distribution.

Discussion

From the analysis results it was clear that Most entrepreneurs recognize the importance of
entrepreneur training education. And knowledge transfer for research and development This is
because these factors affect the establishment of the business more than the importance of the source
of funds. Many works indicate the impact of an entrepreneurial environment in an entrepreneurial
environment. Governments can drive market forces, enabling them to function more effectively by
eliminating conditions that create market imperfections or tightness of administration. Socioeconomic
factors can be just as important as financial readiness. Technical assistance, physical facilities
Entrepreneurship is an interesting career option. Successful entrepreneurs can develop through short
courses of study and training. It also goes to government agencies for providing training and
consulting services to entrepreneurs starting their business. To increase opportunities for developing
new businesses (Mai Yiyuan & Gan Zhilong, 2007)

Conclusion

There are two factors that generate positive effect to perception of entrepreneurial opportunity
which is Education & Training and Research & Development transfer. On the other hands, financial
for entrepreneurship is the only one factor that do not affect to perception of entrepreneurial
opportunity. Financial institutions and the government sector should encourage foreign investors to
invest in Thailand. It also encourages new start-ups to be able to compete in the market. Startup
entrepreneurs may still lack capital. Subject of entrepreneurial networks and access to foreign
investors the state should be a means of matching new entrepreneurs with investors so that they can
access sufficient funding for market competitions. New Entrepreneurs Restrictions for Public
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Relations The mediator government should encourage operators to exhibit, where the government
may provide funding for exhibition booths at various locations. To enable new entrepreneurs to save
costs in this section and enable entrepreneurs to present their products and make their businesses
known.
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Abstract

Aiming at the problems existing in the teaching of computer language courses in colleges and
universities, this paper has fully analyzed the inner link between the computational thinking and
computer language classes, introduced into the teaching method with task-driven and diverse
algorithm, and reconstructed the theory and practice teaching mode of computer language courses in
order to achieve the purpose of cultivating the students abilities of innovative and information
literacy.

Keywords: computational thinking, computer language, teaching mode, task driven

Content

At present, most colleges and universities take computer language courses as the compulsory
basic courses for computer majors. The learning objectives of these courses can be divided into two
levels: The first one is to learn object-oriented programming language, which lays a foundation for the
next professional course; The second one is to cultivate computational thinking and lay a good
foundation for future professional development. Computational thinking is a series of thinking
activities that apply the basic theories of computer science to analyze and solve problems, design and
plan systems and guide people's behaviors. With the extensive application of information technology,
computational thinking has penetrated into everyone's life. Good computational thinking can enable
people to have better social adaptability and stronger creativity.

According to Professor Yizhen Zhou of Carnegie Mellon University in the US, computational
thinking should not only be an ability for computer scientists, but also a skill that everyone must have.
In order to cultivate world-class information innovation talents, the United States, The United
Kingdom, New Zealand and other countries have written computational thinking into the curriculum
standards of the basic education, and invested a lot of money to promote the education of
computational thinking. In Our country, we have gradually realized the importance of computational
thinking ability. In 2017, The State Council pointed out that the overall level of social understanding
and application of artificial intelligence technology should be improved in an all-round way, and the
general intelligence education program for all citizens should be implemented the Development
Planning for the New Generation of Artificial Intelligence.
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Picture 1: Market share of the top 10 TIOBE programming languages over the past 18 years as of
December 2020

Source: www.tiobe.com

In order to cultivate the ability of computational thinking, we must reform the traditional
curriculum.The courses with the closest connection with artificial intelligence technology, computer
language courses bear the brunt. As a basic professional course in most universities, it is necessary to
reform the teaching mode of computer language courses.The following figure shows the top 10
TIOBE computer programming languages for December 2020 and the rankings over the past 18
years,which shows the richness and change of computer programming languages.The computer
language courses offered by each university are not the same.

1. The prominent problems in the teaching of computer language courses at present

1.1 The teaching objectives of computer language courses are too single

At present, in our higher education system, computer language courses are the
specialized basic courses. And the class hours of the professional basic courses commonly are not
much, on the one hand, the difficulty is not so big as professional courses, on the other hand, the
course design are also arranged. Generally, a theoretical class and an experimental class are arranged
once a week. The theory course mainly introduces the basic data types and basic grammar of the
computer, while the experiment course mainly verifies the knowledge points learned in the theory
course by writing programs. Under the guidance of such teaching objectives, computer language
teaching in many colleges and universities is still confined to teaching students to apply technologies
and tools, without paying attention to cultivating students' thinking mode and ability to analyze and
solve problems with computers.

1.2 The professional quality of teachers are not enough to fully cultivate students'
computational thinking ability.

In higher education, it is of course important for students to study actively and
independently. However, it is undoubtedly very important for the growth and success of students if
they can get the correct guidance from teachers in their learning process. Especially in the cultivation
of computational thinking, the guiding role of teachers is more obvious. It can be said that the
professional quality of teachers plays a decisive role. Only the teachers have the abilities of
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computational thinking, could they better cultivate students' abilities of computational thinking.
However, since the computational thinking has attracted extensive attention in the educational world,
all kinds of related researches are basically centering on how to carry out teaching mode and teaching
method reform to cultivate the students' computational thinking abilities. However, there are little
researches on how to train teachers' computational thinking and how to improve teachers'
computational thinking abilities.

2. The teaching mode based on the cultivation of computational thinking

In order to develop students' computational thinking and improve students' problem
solving ability, in the computer language courses teaching, the teaching target should not aim at that
the students master a skill through theoretical study and practical operation, but the teaching goal
should be to make students acquire a kind of thinking mode through solving problems, which can
actively applying the way of thinking, and effectively solve the problem of study and work in the
future study and work.

For theoretical teaching, we adopt task-driven teaching method. Under the integration of
task-driven teaching methods, first of all, we need design the accurate teaching task, which include all
the knowledge in this or some course, of course, it also can just design a teaching task, during the
task-driven, the students can take the initiative to raise questions, analyze questions, and finally clarify
the knowledge points involved in the questions, and they could learn knowledge points under the
teachers’ guidance , and then the purpose of solving problems is achieved. Using such teaching links
not only can make the boring knowledge points become simple, easy to learn, easy to understand,
easy to operate, but also can stimulate the students' interests in the course.

Aiming at experimental teaching, on the basis that students can master the confirmatory
experiment, we advocate the diversity of the algorithms. Teachers should attach importance to the
cultivation of the diversity of students' computational thinking. This kind diversity can expand the
students' thinking and stimulate their thinking activities. In fact, the implementation of any algorithm
may have some limitations, the program written by an algorithm only needs to ensure the correctness
of the running results and the readability of the code. When guiding students in computer
experiments, the teachers could encourage the students to write programs through various algorithms
in order to achieve the same task, and the students can also use for reference or modify programs
written by the other classmates, so as to cultivate students' diversity of computational thinking.

3. A feasible scheme to cultivate students' problem solving ability

Computational thinking is implicit in the ability of solve practical problems by use of the
computers. Therefore, the focus of theoretical teaching of computer language courses should be
shifted from knowledge memory and skill mastery to the cultivation of computational thinking ability,
which cultivate the students to analyze, solve problems in this subtle way by using of the computer
science thinking and technology, so as to gradually cultivate students' information literacy and
improve their problem-solving abilities. The ability of computational thinking is very great important
to improve their abilities of problem solving. For cultivating students' computational thinking ability,
it is to cultivate students' awareness and ability of solving practical problems actively by computers.
The way of thinking contained the ability of solving problems by computers is computational
thinking. Teachers can extract it from the surface knowledge system and then map it to teaching
activities to accelerate the formation of students' computational thinking ability. However, there is no
unified training system and educational standard about how to train computational thinking ability.
But, a large number of studies have shown that the formation of students' innovative consciousness
and cultivation of innovative ability can be taken as the starting point for the cultivation of
computational thinking, which can be started from the following aspects.
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3.1 Changing the teaching orientation of teachers
First of all, the teaching orientation of teachers should be changed, that is, teachers
should change from knowledge disseminators to guiders of learning knowledge. Teachers should help
students to find problems, guide them to analyze problems, and inspire them to explore the solutions
of problems. A teacher is no longer a simple transmitter of knowledge, but a mentor who guides them
how to learn and how to mine the information. To be specific, teachers should not merely retell or
repeatedly verify a certain theoretical knowledge, but also elaborate the background of the theory and
what problems that the theory could solve, so as to stimulate students' motivation to further study.
3.2 Training teachers with computational thinking
Secondly, it need to train teachers with computational thinking. For cultivating
students' ability of computational thinking, teachers with the ability of computational thinking are
needed. Teachers may not only stimulate students' innovative thinking, but also kill students'
innovative thinking. If teachers only serve as disseminators of knowledge, it will virtually stifle
students' enthusiasm and ability to innovate; But if the teachers are the student's companion, the
guiders, encourages the students to boldly explore the questions, freely expresses their thoughts,
which will enhance the students’ creation enthusiasm and their abilities.
3.3 Changing the course review mechanism
Finally, changing the course review mechanism is needed. In order to develop
students' computational thinking abilities and the ability of problem solving, there must be a
corresponding review mechanism to evaluate students' innovative thinking ability. If the standardized
test is still adopted for the purpose of examining knowledge memory and simple application, it is
obviously unable to make a reasonable assessment of students' innovative thinking ability in justice
and equity, therefore, we must adopt the diversified evaluation scheme, pay attention to students'
individual differences and their own characteristics, attaches great importance to the assessment
process rather than the assessment results.

Conclusions

The training and cultivation of computational thinking can not only enable students to
understand the process of computer programming, but also facilitate the cultivation of students'
innovative ability. More importantly, it can further improve students' information literacy ability. Of
course, it is not practical to improve students' computational thinking ability only through the study of
a certain courses, also necessary to gradually integrate the computational thinking into the whole
knowledge system of talent cultivation. In a word, the teaching mode of computer language courses
based on computational thinking can not only improve students' learning interest and enthusiasm, but
more importantly, help cultivate students' correct thinking methods, analysis and problem-solving
abilities.

Suggestions

More effective teaching models include the following categories.

1. Theme-guided teaching model.

The connotation characteristic of theme-guided teaching mode is that teachers give students a
theme according to the teaching content, students fully explore and use different resources around this
theme, and follow the general norms and steps of scientific research to learn. In this process, students
first need to deeply analyze the topic, and then collect extensive resources based on the results of
topic analysis. This process is undoubtedly the cultivation of students' ability to analyze problems. In
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order to better achieve the training objectives, teachers should integrate the theme into certain
situations when designing the theme. In this way, in order to complete the task accurately, students
must first identify the information in the scene, identify the real problems to be solved in the topic,
and then solve the problems according to the collected resources. This process also cultivates students'
information awareness of transforming data into information. In addition, if the theme design can span
the knowledge of this discipline and effectively integrate the knowledge of other disciplines, this
process will undoubtedly be very beneficial to cultivate students' critical thinking and creative
thinking.

2. Problem heuristic teaching model.

The connotation characteristic of the problem heuristic teaching mode is that the course
teaching is led by the teacher through the problem, and then lead the students to analyze the problem,
simplify the complex problem, abstract the problem model, and finally discuss the solution method of
the problem on this basis, so as to design the solution. In this process, students' abstract thinking
ability and computational thinking ability have been exercised. Secondly, if teachers skillfully set
problems in connection with life examples through careful design, they can guide students to
gradually explore ways to solve problems based on the goal of problem solving, so as to cultivate
students' logical thinking and innovative thinking. Therefore, it can be seen that the problem heuristic
teaching mode can train the computational thinking ability throughout the whole process of problem
solving, and it is an effective teaching mode for cultivating the computational thinking ability.

3. Project-driven teaching model.

The connotation characteristic of project-driven teaching mode is that the teacher presents the
teaching content in the form of a complete project, and the implementation of the whole project is
mainly guided by the teacher and completed by the students through group discussion. Therefore, this
teaching mode can guide students to take the initiative to think, students learn the ideas and methods
to solve problems in the process of thinking, and understand how to apply the thinking mode of
computer science to solve problems in practice. Therefore, project-driven teaching model is a teaching
method to cultivate students' computing thinking ability in an imperceptible way.

4. Case driven teaching model.

The case driven teaching model is very similar to the project-driven teaching model, the most
significant difference is that the project-driven teaching is usually through a project to string together
some relatively complete knowledge, to achieve the purpose of comprehensive use of knowledge,
involving a wide range of knowledge. However, the case driven teaching mode involves a narrow
range of knowledge, which is mainly suitable for the explanation and application of knowledge
points. The general operation steps are case presentation, case analysis, key points explanation,
knowledge points introduction, imitation exercises, comprehensive application. In other words,
teachers use cases to draw out knowledge points, and students discover knowledge, acquire rules,
expand application, and master thinking and methods through cases. Finally, in order to further
consolidate the knowledge learned, the teacher can also give similar cases, and let the students use the
method of learning in this class to carry out expansion training, so as to internalize the thinking mode
of solving problems into a habit.
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Abstract

With the progress of society and the continuous development of science and technology, not
only the way of life but also that of teaching has changed greatly. More and more teaching staff will
use modern information technology in the process of teaching. Under the background of big data,
MOOC teaching is a very common teaching method in modern universities. There are not only a large
number of teaching resources for students to watch, but also a very fine teaching plan, so more and
more colleges and universities will teach together with the course. The combination of higher
mathematics and MOOC can not only reduce the students' boring feeling when learning higher
mathematics, but also ensure that students can learn more scientifically and comprehensively.

Key words: big data era; college mathematics; MOOC teaching

Introduction

MOOC is a very common teaching method in recent years. It is the product of the background
of big data, which has brought great impact on the traditional teaching mode and teaching concept.
Under the background of the information age, more and more new teaching models have been
introduced. The appearance of MOOC not only improves the students' learning quality, but also helps
them to develop a good self-study habit and self-study consciousness. In colleges and universities,
how to improve the enthusiasm and quality of students' learning is always a key problem for teaching
staff. The appearance of MOOC can not only assist teachers in teaching, but also enable students to
obtain more perfect and scientific learning. Although the teaching of MOOC has made certain
achievements in the actual teaching, teachers should pay attention to certain skills and strategies in the
process of practical application to ensure that it can serve the teaching better.

I.  Anoverview of the advantages and characteristics of MOOC teaching

1. The concept of MOOC
MOOC teaching is a kind of teaching method which combines traditional teaching with
Internet technology. It is a bridge between students and high quality teaching resources on the
network and a new type of online learning method. With the continuous development and progress of
science and technology and the rapid popularization of Internet technology, these technical supports
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have laid a solid foundation for the application of the course. Under the background of the continuous
development and progress of society, people pay more and more attention to the development of
teaching. Each student is a different individual, they have different needs for knowledge, but at
present, colleges and universities basically teach in a class system, which is not conducive to the
individualized development of students. The course can balance this contradiction well and ensure the
students' independent choice in the process of learning. There are not only the courses of famous
teachers in China, but also the courses of many famous teachers abroad, which makes students no
longer limited by time and place, and can make full use of the teaching resources on the network.
2. The characteristics of MOOC

First of all, MOOC has the characteristics of large scale. The courses are strictly screened
and tested by professional teams. This work involves people, technology, financial input. Therefore, it
can be said that MOOC is a large-scale network platform. Secondly, the remarkable characteristic of
MOOC is openness, The courses are basically free, not only open to domestic students, but also to
scholars in the world. Finally, MOOC as a network platform, can fully ensure that the scope of
communication is large enough. Anywhere in the world, producers can upload their own videos via
MOOC. Scholars can also watch videos of their interest through the course, so convenience and wide
range of dissemination are also the outstanding characteristics of the course.

Il. The importance of the application of MOOC in college teaching in the era of big data

1. MOOC is rich in resources, complete in form, flexible in content and systematic in
knowledge organization.

The teaching resources on the platform are very rich, There are not only domestic famous
teachers but also international famous school courses, which greatly improves the richness of the
courses, This fully ensures that students can choose flexibly according to their own interests. Students
choose independently according to their own needs, which can fully ensure the integrity of their
learning. In the process of learning higher mathematics, integrity is a very important prerequisite, and
the course can make students have their own weaknesses to choose the appropriate content to learn,
thus ensuring the integrity and consistency of higher mathematics teaching to the greatest extent. As a
kind of teaching method which has been popularized in recent years, MOOC can not only avoid the
one-sideness of students when they study higher mathematics, but also can provide students a more
systematic, scientific and comprehensive learning platform so as to lay a solid foundation for their
future study.

2. MOOC can improve students' interest in learning and develop students' ability to learn
independently.

There are abundant learning resources on the platform. Students can search the key words
on the system. There will be many related videos and learning materials on the platform, students can
watch selectively according to their own interests. In addition to the rich teaching resources, there are
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many related exercises in MOOC. Students can systematically self-test and self-evaluation. This
process is different from the way in the traditional classroom teachers force students to inculcate
knowledge and check the students' knowledge mastery through the examination, it ensures that the
students have sufficient autonomy to be able to self-study, self-evaluation which will enable them to
develop a good habit of self-study and self-study awareness. Geometry is a very important part of
higher mathematics. In the process of learning this section, students are not only required to have
certain logical reasoning ability, but also to have rich imagination. In the traditional teaching process,
it is difficult for students to imagine geometric relationships through teachers' descriptions. MOOC
can ensure that the students are the masters of the study, and let them fully digest and master the
knowledge points by their own understanding through the way of short video. This learning mode has
a positive effect on the cultivation of students' comprehensive literacy.

3. MOOC can provide individualized learning environment to meet the different learning
needs of different students.

Because of its rich teaching resources, MOOC is easier for students to accept. Students
can find their own interesting content on this platform to learn and watch. For example, in the process
of higher mathematics learning, students can consolidate and review the knowledge points that are not
understood and mastered in the classroom with the help of MOOC to improve their mastery of
knowledge. For students with weak learning ability, they may not be able to understand the content of
the teacher in time in class, and the course provides a good platform for these students to learn. For
students with good academic performance, they prefer to have an opportunity to improve and learn
deeply. For this part of the students, the teacher can actively encourage them to study with the help of
MOOC. In order to ensure that students can better improve and develop. MOOC can meet the
learning needs of different students more individualized, and provide enough convenience for
teaching, so more and more higher mathematics teachers will use MOOC to teach.

I11. The advantages and disadvantages of college mathematics MOOC teaching

1. The Advantages of Mathematics Teaching in Colleges and Universities

The courses on the platform are usually more than ten minutes of micro-lessons, each
section of micro-lessons will have key or difficult points. Each different video will usually be a
post-class problem or problem discussion to link up. This fully ensures that students can always
follow the teaching arrangements. For example, many different formulas are involved in the section of
the sequence of numbers. If students do not fully master and understand any of the formulas, they are
likely to lead to a variety of problems in the process of solving problems. Teachers can encourage
students to choose some teaching videos to watch. There are sometimes answers between different
videos, and only the students who get the questions right will be able to continue with their studies. In
this link, the teacher can understand the students' learning situation according to the their answers so
as o carry out more scientific teaching arrangements and teaching planning. Compared with the
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traditional teaching mode, MOOC first has sufficient teaching resources. There are a large number of
teaching resources and learning videos for students to watch on the Internet platform, but students
often have poor ability to choose online videos which leads them not to make good use of online
resources. The course can help students to learn online, not only to reduce the time for students to
screen learning videos on the Internet, but also to enable them to quickly obtain the video they want to
watch according to the way of entry search. Higher mathematics has always been an efficient and
important course, but often due to teachers’ too rigid and monotonous teaching method , students will
have a great sense of difficulty and resistance in higher mathematics learning. At the same time,
students can choose their favorite teacher style independently, which ensures them to keep their
initiative and enthusiasm.

The course has the characteristics of large scale, which ensures that it can run under the
operation of a professional team. It is because of the advantages of teamwork that makes the course
more professional and reliable. Higher mathematics is one of the basic courses in many colleges and
universities, so its teaching quality is also a concern of many colleges and universities. In many
colleges and universities, there is a special teaching team of higher mathematics, and every member of
this team does his duty and rigorous work to ensure the quality of the course. In addition to the
advantages of large scale, there is a certain competition in the video in the course, and students have
the right to choose their favorite teaching style in it, which encourages lecturers to constantly change
the teaching mode and teaching ideas to ensure that students can have a better learning experience in
the process of higher mathematics learning. This group of college students is a group of active
thinking, vigorous one, they are not interested in the traditional single way of teaching, but like the
humorous teaching style, and like a more novel way of teaching. There are a large number of teaching
videos on the platform, students can choose according to their own preferences when choosing the
video to watch. For some teachers' videos with clear thinking of solving problems, interesting
teaching methods and strong logical content, students' click rate will often be higher. It is this
competition of the course platform that makes more teachers pay more attention to their own teaching
methods and teaching thinking, which makes the course have more continuous good quality teaching
resources, thus attracting more learner to learn.

2. The problem of mathematics MOOC teaching in colleges and universities

Although the teaching of MOOC has some remarkable advantages, it is a widely used
teaching mode in recent years, so the teaching experience for teachers' reference is less. Teachers
should also fully consider the actual teaching situation in teaching, combined with the actual learning
level of students to apply. In the process of higher mathematics teaching, the problem of teaching with
MOOC may not be able to teach according to their aptitude. The video is recorded in advance by the
relevant teacher team or individual teacher, not according to the actual learning situation of the
students, which results in the lack of pertinence to the students' education. There may be a large gap
between students. Mathematics itself is a learning process from shallow to deep. It is very likely that
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every small problem in learning will lead to the difficulty of carrying out the next step, and it is
difficult to solve this problem in the course of recording and broadcasting.

Secondly, the self-discipline requirement of the students is high. Although the group of
college students has a certain ability of self-restraint and self-study, in the actual teaching situation,
college students usually show lazy and difficult emotions, which are not conducive to the
development of teaching. Higher mathematics itself has a certain difficulty, and the students' logical
thinking requirements are raised. If the students do not have enough consciousness and self-discipline,
it is difficult to successfully complete the study. In addition to the high requirements for students'
self-discipline, the application of MOOC in higher mathematics teaching is in the early stage, there
are many fields and plates to be improved, and teachers are required to strengthen the guidance and
monitoring before and after class. Teachers need to invest more time and energy to supervise in the
use of MOOC teaching. So it is necessary for colleges and universities to give teachers enough
support to ensure that the teaching of MOOC can be smoothly integrated with higher mathematics
teaching. However, in many ordinary colleges and universities, teachers receive the constraints of the
school assessment system, many of them are not highly motivated to introduce MOOC teaching.
Therefore, although there are many advantages in the MOOC teaching of higher mathematics, it can
not completely replace the traditional teaching. So it is necessary for teachers to balance the MOOC
teaching of higher mathematics with the traditional teaching to promote the quality of higher
mathematics teaching can be better improved.

Many teachers in colleges and universities do not have a thorough and complete
understanding of the course, but regard it as an ordinary network course, which leads to the difficulty
of obtaining the expected teaching effect in the practical application. Because the teacher's attention is
not enough, the students are only attracted by the famous teachers and famous schools, but ignore
their own interests, so it is difficult for the students to make good use of the lessons to learn efficiently
and reasonably. The time of integration of MOOC and mathematics teaching in colleges and
universities is still short, so many teachers and students do not really realize the principle of MOOC
mode.

IV. Effective integration of mathematics MOOC teaching and traditional teaching

In the process of higher mathematics teaching, the teacher should design and change
according to the content of the teaching, so as to ensure that the teaching activities can serve the
teaching. The way of teaching also needs to be innovated to ensure that MOOC teaching and
traditional teaching can be better integrated.

1. Sharing mathematics teaching resources

Mathematics is a very important basic course in many colleges and universities. Teachers
should pay attention to the supplement of relevant knowledge in teaching so as to ensure that students
can obtain more comprehensive learning. The teaching resources about higher mathematics are very
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rich in the MOOC, and there are all kinds of videos of teaching styles to choose. These high quality
teaching resources greatly enrich the students' choice and fully guarantee the students' autonomy in
the process of higher mathematics learning. Many mathematics teaching videos in MOOC provide
teachers with reference teaching experience, which also has a positive guiding role for teachers to
carry out traditional teaching, and can encourage teachers to reform their teaching methods. Sharing
teaching resources can enrich students' learning materials to a great extent, so as to ensure that
students can obtain more comprehensive learning. For teachers, we should balance MOOC teaching
and traditional teaching, so as to ensure that the two teaching models can promote each other and
improve each other, so as to ensure that students can get better learning experience and learning
effect.
2. A mutual reference of teaching model
In the traditional teaching mode, the most prominent feature is interactivity and teaching
students according to their aptitude. Because of the face-to-face relationship between students and
teachers, students' problems can be helped and solved by teachers in time in class, while MOOC is
recorded. For example, when the teacher teaches some chapters with higher difficulty coefficient, the
teacher can learn from the explanation mode of some excellent teachers in MOOC, so as to ensure
that the students can better understand the contents of higher mathematics. For example, when
teaching the contents related to calculus, teachers can first watch some relevant teaching videos from
MOOC, fully learn from the teaching mode of excellent teachers in the class, and help themselves to
improve their teaching level.
3. A mutual reference of learning patterns
With the appearance of MOOC, the relationship between teachers and students has
changed a lot. Teachers are no longer the authority in traditional teaching, but the friends and guides
of students. Even the group of students who acquire knowledge can also explore the identity of
knowledge independently, which fully ensures that students can constantly expand and improve their
understanding ability and thinking level. Due to the strong requirement of logical thinking in
mathematics curriculum, teachers need to fully consider students' understanding ability, and ensure
that the rhythm of teaching can meet the students' cognitive level and ensure that students can fully
participate in the teaching process.
4. Improving the quality of MOOC design
In many colleges and universities, teachers' understanding of the teaching mode of
MOOC is still at a low level. They have confused the concept of MOOC and online classes.
Therefore, many college teachers' videos do not meet the curriculum standards but still upload to the
class. This leads to confusion of teaching resources and waste of resources. When recording the video,
there should be a professional team to shoot to ensure the rationality of lighting, editing and modeling.
Secondly, the teacher's teaching method should be innovative, not too rigid and single, and the teacher
can also record according to his own characteristics. Finally, the teacher should ensure the correctness
and rigor of the recording course and avoid misleading students.
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5. Training excellent teachers with the concept of MOOC teaching mode

Under the background of big data, the way of learning by using the Internet is already a
very common way, which requires teachers to constantly change their teaching concepts so as to
ensure the concept of keeping pace with the times and the advanced nature of teaching methods. In
the process of higher mathematics teaching, the teacher's teaching level determines the students'
learning effect and school quality to a great extent, so colleges and universities should train high
quality and high standard teachers as the most goal. For colleges and universities, they should be
given sufficient financial support to encourage teachers to study, or regularly train teachers to ensure
that they can update teaching resources and teaching materials in time. For teachers and teachers, they
should be strict with themselves and their teaching, and dare to innovate teaching methods, so as to
ensure that their teaching level can be continuously improved.

Concluding remarks

Under the background of the information age, more and more classes become more
intelligent, scientific and technological, and the higher mathematics teaching in colleges and
universities also needs to be carried out with the help of Internet technology. The appearance of
MOOC has brought great influence and change on teaching, and promoted teachers to carry out
teaching reform as well. The introduction of MOOC can greatly enrich the ways and means for
students to acquire knowledge which can more help them to develop a good habit of self-study and
self-study awareness. Although MOOC is the product of big data background, it can play a good role
as the assistant of traditional teaching. The combination of MOOC teaching and traditional teaching
can make students get better learning experience and learning effect, and at the same time, they can
constantly improve their autonomous learning ability.
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Abstract
Design team compensation plan to solve the problem of employee motivation difficulty of B
company architectural design team. The twice distribution of team salary is based on the workload of

each stage of the project and each specialty. The first distribution is carried out by quantifying the
output value of the project, and the second distribution is carried out according to the contribution. By

quantifying the standard project output value, employees can clearly know their own output value, so
as to solve the phenomenon of non-standard salary of the company. The right to choose salary

distribution is given to employees, team competition system and professional competition system
activate the working atmosphere as an auxiliary, and the new salary form is incorporated into the team
salary distribution process. Although employees can+t participate in the process of salary design, they

can give them the right to choose and enhance their sense of ownership. The design team is mainly
encouraged, and the team with poor performance is given a semi punitive reward and forced learning.

This is to form a working atmosphere of active cooperation and communication within the team and
competition outside the team.

Keywords: Team compensation Architectural design team Twice distribution
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# 58: FE b 5e I H HIA 43 ic 25
L W ) SBHEK WE i A Bt
SHE R B 043 0.3 0.09 0.09 0.09 1

LR BT A G5 BRI H H# o e A3, IRy T N RAITE SERGHT, n 5
HZE R n AIH , Ky AR E S B R/ EL R A BIATIH 58 = (EH2

R, = ¥(K, X Ry) (27

JT R GERUN R DL Z, 9 DRBE BN A AN &1, TR 2 SRERERR Lk T DL
mior M, L2EED. RO NLETIH 1A XURS: 5 i R (RIS , B SR P BN 3 WA A8 5 v
T ABRAA AR Nt SEWI R o BT AT S E I PRI 25 7 53 /b Ah B2, AR R £
UL E e TR AR SE A H RS 5 SRt B P DURREE 5E it H RS 3EAT 25l i
B, BRSO R R

R 59: BV SE I H HBL 7 HE 2 #

Elk HH 4ty HHK I it A Bt
S F %K 0.65 0.14 007 0.07 0.07 1

LR BTN TR SE RO E BRI BCA R, R BT R I AR SR,
TR AR SERIEE i ANTTH, Ky I H RS AT RE, RO H BB 5 e E 3.
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Ry =Xi(K{ XRy) (%28)

PAUR M A G A0 H 1 Bl A 3, R A R A # T, R, 9 B0
H 58 B B4 G R I H BIRAR 76 B E 1 o
R’ =R, +R, = YK, X Ry) + ¥i(Ki XR)) (X 29

SR AFE AT H AR AN R B BOEAT 4% 57 0 BC R AR R, R SE 38 2 2O A
FEL A IIHEAS 04T R B0 o A2 IR Y AR 3T 23 P 5 2o 5% T RN AR 1, 141
BAANSS T3 3e4p (K TARRSEE, @RIEELAT N REJRIR, RIS, WESHRIR NG T
AR AEPRIE S TEAEHIMI SO0 T, A AT X IUF5 AR s R 631, Xk
USRI BB IR TS 53 TRl S AR Bl R G R TN AT SO A4 TH B, AR
R SR USRI, KRG 5L TSLPRGUAH AL

PATN B E N A SEBRGIRCEH A 5 3

(RY12:FE A SR T HE A 2R B - SEPRGTRE T AL (X 210

R 510: GUNHEHESZ 2R3

TALH

44 100%-81% 80%-41% 40%-11% 10%-0%
HIBAHE4

100%-81% 06 08 1 12

80%-41% 08 1 12 14

40%-11% 1 12 14 16

11%-0% 12 14 16 18

N BE

AP BRI, 34T T @S Ak ) 1B M T RIS AL A 7T, kiR R
AREMEM B AFMENISS . R B AR FIBUR, e 7 H I FE R, AR
LR

FEDIIH 195 ANB BN L 1 57 30 BUNARTE, DA IR 73 B9 25 B %) A A 57 T ik
TTHR—B. BRANERY, HAETENSRCAME TR R 7E— RSB B
VAT E P72, B R THPAE, @AM R, LR TAENRE 3 T/EE
(2t b rT DABRA TS B S . R L B DA TR B i g AT A i, EEELATT B)
SEFUONRIERATIE LR, H A BRI A IE . LB 3R R T35 7 AR TE A s 10
AT, AR SR RO TR RO AT I . a5 SN AN IE R R T LUK
KR A F AL E W [F 58 5 01 TEEE B 508, WSSO B R &, g T
FR S BETE A A I DR 8 357 T DR 1 5 PR 3 5 SO R 1) A A R 20 B R R
TRBE T 53 LIRS, BRER T A A RE AT LUK R T -

7 sy 4 L A A 5% 8 o) Ml 5 S 1) 5 20 4% e R S A P AR 2], e oo 3 1M -
MHEBAAZ L R TR0, WE5R 3 T E FRR . FAHSCHERIRE B B RS 4 17 135 28
FEOR, KSR FIE T SE 4, 06T B8N T 4 R 4G S i, 58 22 1) 2 72 141 BA [R] 55 1
SRR o R FH A ST 238G 50 03 T (s Tl A VERR A, RIS N SeBE3h o R THIRA %
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b 53 TREATEb A RETT T A SE S WL B RAE S8 40645 03 o A BIRAEAT Ak AN [RLK
ERIRASONT B BA F=AE B B R AT 7 84k, X SESRHIHT AT T A, (R B AT W] L
WRERITT R FRTOURR 7 B 22 =] (10 P B M (e AV 17, X B2 v 21 A s 53 T £ e A 0% 21
R, A RO Fo e AR A A PR OS5 At 7 SRR g, IS8T f5 i

. Wit
NOREE B 22 =] TRA M TR AR St B ORo8T A 7 1 ) P DA S B i s 25 R
SRBEAET 1l A7 R0 S B AIEAL DA S R I A R AR
(1) B BAB A vt ol e i 72

T S SRR R B AR AT o B AR TR 2w AE HI SR B R TR A A E
(0 bwiias  RE R D5, B b — BAE S AR B R A B, e ik R TR,
TR S BUR AU RCR AR ZE Haz . A2 [ BAH I R S A R v, A SRR I SE A B T
TERITRINS,  AZ5™ s 226 TR B 1) 8 AR B ARG 34T PR A B g . HORN T B8
TS T, SUF B AR S AR, pREE E A R ERARRRY, A
BREMNAFAEF UL BB TG B RO I AT AR B A, A ORs i) AU ok USRI 22
1o PHASARAE IESAT AR AR R A A A P58 48, R I R -2 = JOR - A B mT
REAFAE 1 7] o

HAr2 i E R I, K250 TANRK A REEE & F 1 ]2 7 £ 18 1 4
&0, IF L& R QT IR A R H, SEUR TR, SVEBGIHEARIRE. R
TANEAERIE L bd TAE, £ AR sk ZHr M Bl 7T 1 Mk i o X0 B0 T3 e
Bk Z A, ARG TN T TARMES, XTRAME, X B S ER R . B LA B
PRI A T I T RISt 5 58 A7 B BB I Sl PR S i ). B E = A5, T BA R
WA Al — e Vo B A SRRV AR, I B 28 w0 53 R R o AR 2 ] PRl S M 7 28
it AR N AT R EE , BOLHIME B AL, R B R 03 R O I 5 T A S A
B e R L A LRI A7, AR AR RGN I AR TR IR R GE R 204
No FRE 7 BCTRAR A A7 2k 0 00 A J] RRE ™ A g R AN R, Lk 03 A 7R S I 5
T (1475 B s £ 47 SR8 K ARBOK B 22 7] (11832 s LR 3 o

Wt 1A B I Rl R HEAT IR s 2 DR 2 8 20 5% A e AT 7 A B AT, B
PAFEEAT A N R 5 I 5 B AR TR AR B AMUAUR ZNZRRIBA RIS A B, X T
BRI N B, F RN B, A R BN AR EE N A S A . BT XT RIBR A BTt
NGY, B B ) 0 TR RS R A A, O ELA DA AT ZR A BT S s s 2
bR UNAYE 2 SO NAYIIE T =53 i il Bl Ram iy 7% S W & - b v |
IF 275 T PR DI A BN B3, LI BN D R R T S 2 [ . e PR 141
AT R P AMIEAT I — 85, RS R I B LA SRS 4T 4 =il o

A U ERIIE A S — AR, AR, AN [ B 0 (0 P BTG S AN [R] A -l
FEARE MR8 . IR [E E F T BAER LRI AR T RIS A R, BT DL AURYE S PR
T OUIET (R BE 01 TH N, (S A IR &, TR . £ AR A EAET, ERIBAHM i
RIHE A, BEE SRR 03 TR, i 5 R A, IRABIAA ARG . 3 A2 it
USSR Rl 5 0L FAT A T, 3 3 o R A P 1 3 P 12 35 5 A e I 0 3 L 51, it DR FAT A
WG ). JRAEPTRERIEOL S, WOLBIE BN, BB S I8 RER)E1T. W
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BEAR R Sy D 3 AT D, AW RS, IR N B S EL A BRI A Y Tt
Wik o TXHF A1 BN H BT RIGBORASAT 5 24 =] I SEPRIz s #5K, I HAEAS HIBART DL KAz«

(2) BT A7 B -l S i R e 5

FENF R E B AR, BUSCER% A B D R (B2 A R dnffiidt
TG ARGNIUNEE ., ERAET AT SUERNEMSREE AN X+ B
R AFE, B AR BT R AN LRSS R BOVE B, IXEERN 1 I0H 58K
B AR L, RO w] ) R SR BRI . e B IR BRI SIRCE AR, P ATCE
SE I I RE T R E TN RN 75 ZERFEROGUE A T TARS S, AR EART
TARWEE, TARASIRIVRESS, XL EA0 5 25 IS E R ISR % . ST 1
TN 5F BT H %, SURE L EFM I ERE B . BRI S S 4,
358 03 T A B AR BERIIAKD, BT B S isk. (1950851 REns i 141 AFR I T,
TR R RISE R BU], HBhERA 03 T B S RIRE/ S B AR, el BRI 52 5 4% £ M RE sl
AEHfE

i BN M 2 R BCURE,  BOLSER M ELE . H AT B IR w I
JESR, AEFTN L I R AF R R I SC R, ANE R BN 53 X838 I B PO AS RV ER A
LE[FZZR I 3 LIAH I o BCR 25 RAFAE ZE S TR S B0 O AL, k& T TV RE s
o5, PrCARE LR AE . MBI TR A e R AT B, RIS AN St R A A 4.
B SE RN G B O L AT BAE I R A B A SER L, it TR JF
BT R TASGEE TR G, B EAY, BERSFEAITEE IR TS, Ak
B ERF o BC AT X R TR AL R TR et i R BHETE, k5B UL ERE P
o MORYT R HE B o 8 G 22 =] PN A5 S A R AT S B A

ZECER
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WE

FE 24 A S 4 @A, 5577 03 AR RIAE BEAT Juox 4ol i A= A7 e S 2R
SRR S+ . AT AN FHIE, R AR RS0 5 I8 FEAT 9 i) B AREE M &
BRI RIBLR . 25 412 AT R0r B i s b, BT e s, AR R & IR R
A LHNEREAT Y, Hd, STHZUAFEFT 7 ARG S 5 TBRAT N HKK R AT
s T ARG 0 TIBREAT N AR R 2, IR ITT B3 B REAT AR DAL B 52
BRI E BN, SRR T RRAATRSEEOR R, B RS ST IR ST T SR AL K
K.

REgiA. AEMGT; BTN AU

Abstract

In today's era of increasingly fierce corporate competition, cultivating employees' active
following behavior is very important for the survival and development of the company and
organizationalpractice.Based on the theory of social identity, this article explores the specific impact
and potential mechanism of transformational leadership on employee follow-up behavior..Based on
the data analysis of 412 valid questionnaires, it is concluded that transformational leadership has a
positive impact on employee following behavior. Among them, employee organizational identity
mediates the relationship between transformational leadership and employee following behavior. This
study reveals the positive relationship between transformational leadership and employee following
behavior, and shows the importance of employee following behavior to modern corporate
management practices. At the end of the article, it gives concrete and feasible practical enlightenment,
which aims to promote the deepening and development of leadership related research fields.

Keywords: Transformational leadership, following behavior, organizational identification

5

(|3

AP AE R B RE R BT R ST IR, R I N AN B ARORS T45  E E
wit, WEATFRE—ALR THBEESERE /), 0L L0 TAERE ) FIRE e k2 & Be R & fg .
T8 R TAMY G A 0T B DS 1 R ek, szinsg &R & . Uhl-Bien A1 Carsten(2007)
e, deEEERE SR (OIS KEE TE & B AR IR . Uhl-Bien, Riggio,
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Carsten2014)th A5, 43 JI A AU TR REH A7 AR, BURIBREIT N2 S ) R A
HIRTSE, BIHEREROIS IR LR K. KM (2019) £ EMESRS, #naS e,
1155 T4 T AL U AL SR T BEE R AU AR B RR DS N T, Ak DUAE rp [ 22 5 e 7
RIS P fERE S i, AR AT RRA TGS 45 HHH Rtk 2k . ik, BTN
VENOIT It TE A RS 70, XTI RIS IR e G B, BeAh, Il el T s
FAE R AT R HAUT R SR L SE I I, (AR NIRT

BrIE K

WA E A 5T, AT OB R AR R AT 5 0 TIBREAT A Z MR R, A
B, ASHETE S ANHLGUAFIE — A fiLi], AT S 2 (B 2R, RIS R IR A6, Jh A
TEARR —YURT AN . BRI, AR EEZA WD EENAAR: B, EPEEFE
MBS, ARSI HIR AT AR H SR RO IER], SR TAS S 4513 T LASE 41 4t
PO R TR TAERSE, 3RIF TSR, JHE R THESEAEHL @, Wi, 2005 . K
BE, FEIA AT N WA AL AT R TR REAT N AT OV JC BB, B, AR ST S
IWFEERS, PRI HSOAFEAR RS 5 i BT N FE T E R, RTINS )X
P& B3 T8 BEAT N I BARAE R 42

JCHRSRIA

“SREEANRER LA RRESER”, TSy 5 HonyE, &EE AR L
AR A T BES R I RE I SO, BEARERF A D20, DAZUE AN A e T AR O
78 A R IR . AR A A SR T AT B AT S R LS AT PR AN A A, XA
[P F2 OR 3 TE  E IR TR SR s, Re A et i T HAEAT, FFRUSEF
RIS SR, BT, TRERE, 2017) . HAPREFEEEZE MRS (2005) HF
T, AATERSE T AR RGUT AN SERE . BPAIS 0k 7). AT VS B SR A MR,
CHEAT I — 4 AR I T P R RSO AR R s B DL B R WA . A,
AR T AT 0 52 T TAE ERIOCH, BRI T % 52 TAEVE ERIOPR, JRIL T 5
RTZ B

IBREAT AR TR 0 TAE 5405 34T Bl BT R B R AE X A2 e AT i AT o s 0 G
BE, BHEFE, 2015 o H, REREECAEN (2015) BT, A TE B E T N T
FOBHBFEAT R NSRS B SIAT N BRSSO BUBRZET AT . A ROAEAT N
SRR ZEERAT A SRR ATAT . Ashforth (1992) B 2H 4L Rl 5& NN HE Hr 5 20 2R 1K) 1 1A
ST A3E L, RO ESHLUAN 8, HrE A AR R E R iz B, TS
PR Z MLz T RHCR, BN T ALK i B A v B G2 5 .

1. ZEHPSH IR

A AT L AR RS S A A A SR BT 7 R EE, Bt AR E R4S
TERME A S R—NERM ARG, S8 028 5 A0 I H S AW 51N HT 1S sttt AT 51 A2
AT B SN S AL, AR SRR AT 1 SEBRAE R L AE B P 202538 1 3L [R5 0 R 1%
L. ARFFIEE I NH LU FERX —rH o ALH], AR FERIR AR 5 2 40 S FH ) B B
2. IBFEATARFFIER
DRI AR B, ASFEIR =X IB AT AR e SURET AR ES LM, A HFTN
1k, EEA—MESRR)TZ AR AR DA A R B B A R B BEAT AL, 3
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A IR 58 BE ) OB SO 3 AR BUBGRUAT IO T, T 3E BEAT D m] LLEARRI 7 AR 38 B
AT AT AR REAT Y, A TOE I 2 R AR AT ST X PR REAT IR (VR AR,
2017) &
3. AZNRB TR

i SCRRIBDBT AT AR L, AT LR BRI VARG 5 B TG, 5T
WAT N, HLERIIFLZ MR R, MHLIARS R TERAT N E R R BT AR B Z . 5
TAREBREAT R IAEX S BARTE . HLABEE CRE, 8%, B, 2017) o &
AT N R S HLVIARE, PRRA ARG 5 18 BEAT 9 B 2B L A2 A

AR E

AR BRI B A A . SCHR B BE AN 1 Se i Mrid . WA 5 R R A B
WTREF A, X0 RBN VAR RE RS AR, X TR0 2 0 EES A B AR H 1A
WAEHEE ., I2H SPSS22.0 BAFXEI AT 7 Rk Gt dr (SR Hr. FHIR WS
EVER: e

AV SR A R ST 40T (I 5 5 25 45~ A h(2005)F & (1) 4 N ERE, f
26 AN AR R F R W TIEMAT NMIE, AXSHEE A R SCRZEEH
(2015) fEFRESCALTEE I R HFARBREIT NER, ZEREEANNERE, B 21 MIEHT; 4
ZUA[FE I EZ7% Mael f1 Ashforth ( 1992)F & LU R FR4E R M4, L& 6 M ESTD
IR AR S A RS S EIE . R 5 BRSNS E T N
Wit ERABRIRE S REIREFRT 20204 9 H 1 HE 10 A 20 H, i ANH. 25
FEoRA LM, TR, dbat U, RS AMIX, BAREE SRR AR
FH28 I R G R AR A S, FEAMAH MG FEWEE NS, HREERIR G 433 4.
TEHARSENZ AT, AEE X I EHAT TAF iR, G M R 2 28 =N E . (D) DAk
s B EEL; () BRENHHEELSIE; Q) nEiKRH, T, W5 AT, &1
FERE IR, SRR T 21 R, RBEIE RN 412 47, A RN 97.40%.

B IR i

1. ZERGT5EMT N

B, 28 Carsten 07 E(2010) 45 @ X, R TIEMAT RIFAEIER TH &
GBI R SHARRIFER 5, AR SMSHAHRIVE K — RIT N, FEAFEESY T
N BEGISAT AR TMPATAT NS . CA AR T RER T 52m T3 BT NI ET
RAR g, He, F15HAEE—MREZEARTE . HK, S A FEERIN Y 5 T AR5 A A0
FHPAF SRR TR E R FARAIERAT N, AR PATAUF FIFE S EFMS
A NET T XA T IR SR R I AR B AT . A R AN 2 02 TS 24T 38 1 9 o
REREAERT, S HBEGIEEMT N, B LR R AR RMGS H N HITFy, ST E
BRI AT AR AT N, R — (R4 5 . &5, CAHEUTRIEH,
A i RIS AT N BERNS A RT3k B TR B /1 (Wang & Rode, 20100 , filhn, 78R40 5 145
BRSPS, BRI, H2uUB AR E L0 TAE 71 (Bass et al., 2003) . F1 Shin il
Zhou (2003) Ny, RIS R 8 908 B AN NREST . 7 M K ST IR, AT P2 AR
WTE I 2 A IO N TAE . [Rltk, RS A0 S RE A AU R M 53 T TAE 7 SR AT . 2T
DA bk, AR SCHRE H AR
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s 1. AR RIS R T B BEAT N 52 1 1 M 520
2. ZHEMFFESHLINFE

A SNFER SRR M B, R RS & 2 [ME VR & — Mt SR O3 %
R AMIGE IR (Burke PJ., 1991) o [HUt, 51 TIA[RIAR A4 S0 AR DL ATy, Rl
[ ZH LR AFAE I TR B IR R 2R

Wang & Howell (20100 XJ R SBEUihidEAT 17 7€, AR5 A0 S TAF H & H 5
T, ¥R LIRIEE CHAEREN, 6 QTSR TR S S T8 SMmEe, x4
SURIF AR AR RIS A T35 2 H S LAER T AT B bR, A=A 2R FA R
A R S B L B B AT C—AEA R AR, R S e SEIEE AR H bR b
(Moriano et al.,2014) .

e, AT ESE T M RALSUR S AT LR, AT~ 5 TR TAE T 1R A
FHEZH22(Byal & Kark, 2004); H IR, ABERNSE GBS Mor 82, P
ik, UFBAHSEIF R BJa, ARERAN S @i SR8 BE R W S B S SR,
Hom 7IBREE WS A RE,  DUAR Y I Y 2R W) @ (Howell & Higgins,1990;Jung et
al.,2003). HMLA %N, ARAEAIAG S AEU SR TE R TN R . JE T DL Eadr, AciRHan
INEeE

% 2. AR RIAT S R S R (2 35 10 1E [ 52

3. HLAFSIERITN

FE2A R BB 4 AR — BE RO FEAN AR E . S8 B R S5 A, (&
2 H R MAZ B AR B F5 08, RS Z & R WA R 2533547 N4k (Burke P,
1991) o HAZUAFRE AN RIS AE A SV AT BAR R, HLLA R G5 m B2
2, MRTPEAETHHASMINFAZ G, EE CHES. BTy Zshthr AR, N
H O S AR ELE AR, BRSHSSLRITX RIS M, 3R AR )
T G, 1524, 255, 2011) . RTAHZEANER E S5 P 80 i &R A1
BREFERRE RIS D . XMAFRBGRE, & THESEHLSEERH O E
KU H AR E N B CATS IR RS, R I AN FE BT . i L R Z A Fismii 1 5
THZUAFXTHL ) EE M (Ashforth & Mael, 1989; Haslam, 2001; Hogg & Terry, 2001) .
U1, Decoster “EHFFLE Q013 AL LI, gl 230N R 53 38 31 [ @R 58 58 22 ik 78 20 214 37
B2, WA LUE 2 AT AR R4 8. Bk, — B B TINRIHS Mtk . A
M ALUAT R, AL BXHALPERR BT N . FETF DB, ASCiRIBIT
1&&:

s 3: AU R IBREAT A 35 (1) IE M52 .

4. HLLAFER B

FE AR B 2 BEARERAE A S SO [RIAN A A R i 90 2w . it 2 L4,
KIGT 2 E5 M T KBRS INERIT, HIUAFEE LA HL AT N T i) B
Az . Ashforth (1989)fk 73 A ZIP 4 ATy axt i THIA LN R A5 . JRIEE T,
WG E HIEEALS P R RENNE, SN2 TR OHEUERE, FERTRE R T
[ Co BRI s, HE T RS 53 TN ZH AR A B B e . Rk,  ZHZUA [R] 2 28 7R 4
SHIBMAT NN, R AT ES AR, BT Eo, ASCRE T Rk
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BBE 4. HLUAFRIEARERIGT 5 03 T8 BEAT IR A 2808
AP R EISARRLAN T

/[ AN
[Eiﬂ%ﬁﬁﬁj S B TaEmiT J

HyE b
1. ZEAGS BT AW
AR 2 2 R IBNA S HT 7 R G360 A RS 5B T A 2 B ok &,
SPSS22.0 A HAT EIAS T, AR 1 B A DS E (A58 fEMITN (FHEE) ,
FET 2 NI BERIAGS (HARE) G RIIREA, HAGIG S Bk 1 fik:

R 1 EREIASITE R 0=412)

A 1 AL 2

Bl SD t.  p_ Bl SD t pl
g 3.404**(.272 12.501 0.0001.297** 0.200 6.494 0.000
il 7l -0.037 0.053 -0.707 0.480-0.061 0.035 -1.775 0.077
T USRI -0.144* 0.067 -2.144 0.033-0.144**0.044 -3.269 0.001
AN iafasyi 0.004 0.048 0.091 0.9270.003 0.031 0.094 0.925
B ERE 0.049 0.047 1.044 0.2970.016 0.031 0.530 0.597
&5 H AT p) B A 5 3L 35 [7]0.144%%0.038 3.760 0.0000.034 0.025 1.336 0.182
& H A A S 1 o -0.010 0.028 -0.366 0.715-0.024 0.018 -1.346 0.179
AR R4 0.692** 0.030 23.282 0.000
R?2 0.108 0.619
R 2 0.095 0.613
FAEL F (6,405)=8.214,p=0.000 F (7,404)=93.879,p=0.000
AR 2 0.108 0.511
AF 1AL F (6,405)=8.214,p=0.000 F (1,404)=542.034,p=0.000

e AR ED: IBREATH9; *p<0.05 **p<0.01.

AR 1 RRERE BN ERISA S S, F EAL I 1 (p<0.05), XERAT
RIS NN G AR BAT R . A4, R J7EH 0.108 _EFHE] 0.619, SkE AR AN
SAHEREAT ARSI 51.1%. 5R BN, BERMSMEIHREUEN 0.692, HFHE
PLH 211 (t=23.282, p=0.000<0.01), X3 HAAR F R 41T 2 0B FEAT A7 A2 5 2 1 IR 7] (R 5200
SRS AR CE RS

2. BHERFGINHLII\FERIE W

AR 2 2 R BT T iR A 30 A2 s B 4 g S G0N R 2 B o8 &R, fiH
SPSS22.0 #HAFHHAT A M. A 1 B4R AN DGt ¥R (HAE) MHLHAR (HEE) ,
R 2 NN HE RS (HARE) JEINEIERER. HAGIG LS Rk 2 Frok:
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R2: HRERAGHER (0=412)

B 1 A 2

B FRUEIR t p. B FRUEIR ) t p
A 2.307** 0449 5140 0.000 -0.361 0.410 -0.881 0.379
il il -0.016 0.087 -0.179 0.858 -0.046 0.071  -0.648 0.517
T USRI -0.118 0.111  -1.062 0.289 -0.117 0.090  -1.299 0.195
AN -0.054 0.079  -0.689 0.491 -0.056 0.064 -0.874 0.383
B ERE 0.149 0.077 1.931 0.054 0.108 0.063 1.712 0.088
165 55 H Al A BELREAI S S N [R) 0.237** 0.063  3.748 0.000 0.097 0.052  1.860 0.064
& B AL M 0.052 0.046 1146 0.2530.034 0.037 0920 0.358
AR R S 0.877**0.061  14.374 0.000
R?2 0.068 0.383
TR 2 0.054 0.373
FAEL F (6,405)=4.905,p=0.000 F (7,404)=35.854,p=0.000
AR?2 0.068 0.315
AF AT F (6,405)=4.905,p=0.000 F (1,404)=206.607,p=0.000

v AR HLUAR; * p<0.05 ** p<0.01,

FERRLD 1 RS AR BRSNS S, F EBLRIH B E M (p<0.05), =EkEE
HARARS NN G AR B R Lo b4, R JMEH 0.068 Z54L 3] 0383, FWIAZ A4S
AT HAUNE RN 31.5%. BACKRE, AHERGUT N EIHREUEN 0877, JFH 2
H W (214374, p=0.000<0.01), ERAE AL E A A0 F 20 20N [F] 2 AR B2 1 IE I 200 58 R o
FH R B 2 159 31 S0 FF

3. AZL\FEXE T AR

AR £ 2 B4 T 1) 7 R G IR L S0 [F 5B AT N Z M o R,
SPSS22.0 B #EAT B/, A 1 AR N St E (AR FEMT N (HEE) ,
PR 2 AN LUANE (BAEE) J5 iR, A 45 Rk 3 fis:

R 3: DEBEASTER (0=412)

A 1 AL 2

B FRfER  t p B PRt p
A 3.404**0.272 12501 0.000 2.500** 0.215  11.636 0.000
R -0.037 0.053 -0.707 0.480 -0.031 0.040  -0.774 0.440
NN -0.144* 0.067  -2.144 0.033 -0.098 0.052  -1.905 0.057
e 0.004 0.048 0.091 0.927 0.026 0.037 0.701 0.484
M EEE 0.049 0.047 1044 0.297 -0010 0.036 -0.265 0.792
15 H Al i B S AL $H 8] 0.144** 0.038  3.760 0.000 0.051 0.030 1.723 0.086
& B AT M -0.010 0.028 -0.366 0.715-0.031 0.021  -1.444 0.150
HLLIA] 0.392** 0.023  16.992 0.000
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R 3 SERIESIER 0=412) (£ )

Y 1 B 2

B PRUER p B PRt p
R2 0.108 0.480
WEER?2 0.095 0471
FAH F (6,405)=8.214,p=0.000 F (7,404)=53.290,p=0.000
AR 2 0.108 0.372
AF A F (6,405)=8.214,p=0.000 F (1,404)=288.731,p=0.000

RAR & JBBEITH; * p<0.05 ** p<0.01.

TERERL 1 R B ANAHZUANFS, FEZRWRIH R EPE(p<0.05), EHREHSH
INFIN JE B A R = L. 7ok, R J7{EH 0.108 224624 0.480, FEAHLUAFRIAIXTIE
BEAT NIRRT N 37.2%. Bk, ALUARMEIEREES 0392, JHEHHEEH
(t=16.992, p=0.000<0.01), =EMHEHLIAFSEMITAZIAFRRRZALRENIER KR Hibk
w3 133 FF.

4. HLLAFER B

WA ERIIRIE, WRER 4 iR, W SR HSUAR RSN Bk, B
RN FIE AR, TRERIT AE AR EHATRERA 0, W ERATLEH, B8
R J1HA 0.585, R EA G 0NIE AT AL R R IR R 1SR 58.5%. WHRAYHEAT F
K g RIS AGET T F AR (F=577.221, p<0.05), B[ W28 & RI45 5 58 ME4T 2 A1 1E )
KRTE, HMARN: BT N=1.001 + 07208 HERA S, £ 4 K0S RER: (D
A H RGBT REME N 0.720, p<0.01, EBRED MGG XHERAT V=4 825 K IE [
oM (2) EBIAL 1 AR BN ZUARE, FAEL 2RI B2 1 (p<0.05), XFRRHHA
INEIN G SRR B R 7 5. 340, R J7{EH 0.585 463 0.652, MREHLLAF AT X
BREAT NI SIERN 6.7%. SRER, HLZUARMEIEREIE N 0201, FfH2IEE M
(t=8.860, p=0.000<0.01), FKIHHLINIEXFEFAT A=A W E KRN BAY 3 fAr gy
SUFVE N AR R, TREASUARVE MR AR R FATLERE 28T, B R H{EA 0365, KA
B R4 T 0T 2 N RS A0 iR DR IR R R T BE ORI 36.5%. BT LLIE IS F A 30 (F=235.536,
p<0.05), Ik BHAR 5 2 40 5 5 20 SO [F) 2 (B L AREE R A A N: HLLAF= -0.186 +
0916+ R4 T . J@ Ik /- AT 0, AR RAUT R [EE REUE Y 0916, I H 2 IH B E M
(p=0.000<0.01); =2, HiR 2 ALHEAIN T REHIFC, SEHHALZHAR A LR S
BREAT N, DRIEGE 4 KoL

R4: DEFRASITER 0=412)

A 1 A 2 A 3

B SD B SD B. SD.
g 1.001**  0.114 1.038**  0.104 -0.186 0.226
RS 07200 0.030 0.535**  0.034 0.916**  0.060
HLLIA] 0.201**  0.023
R?2 0.585 0.652 0.365
HER? 0.584 0.650 0.363
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R4 DREREIEDTER 0=412) (£2. )

A 1 FEARY 2 R 3

B SD B SD B. SD.
FED F (1,410)=577.221,p=0.000 F (2,409)=382.424,p=0.000 F (1,410)=235.536,p=0.000
AR?2 0.585 0.067 0.365
AF B F (1,410)=577.221,p=0.000 F (1,409)=78.507,p=0.000 F (1,410)=235.536,p=0.000

FE: * p<0.05** p<0.01.

5. RS RICE
ARSI 4 MBI, TRE BRI REA RICER S

x5 HIRBBILER

G5 ALk 06 45
H1 AR #E AU St A T B BEAT VA B35 1 1E A B T
H2 AR & U S 2L A [T S5 2 () AE A0 52 T
H3 HALNE X G T8 BEAT A 535 1 1E A 5 T
H4 HANFEAR BRI G 5 B TIBREAT MR RIEP BN or
HRER

1. HFRBIR

AREETFA S NFEEL, WET — NSRS N E AR R, BT NN AR
B, AUNFE AP AZ BB, B R BE R T, R AR BIAE . SR,
ARV SCAALE LR TUAN T T JRBR 4, RIS AR A 1 — St 00 77 1

Yo, ARG AMKER . ML ATk, M. bR, ROk L
FEMANEATIY S X3 Al s ) 5 T 3EA TR 5

Hk, TENTH—, PRAHNERSTRY, 1% S AR A4 S ALE pE 4T
N2 RN B A AR Bl 1 AR DL s T 22 (AR R S RE BE AT N F BB,

Bee, AN S ER A AR A0 5 10 B — A S R AR OB B AT N R, R
KA LA FEAN R 8R40 T 06 T J8 B BEA T A IR

2. SEERER

RUERIA — @ MR PRI, (HJRARSCTE SLB 7 A T4 25 25K BFx 460 [
AR SO SR FIBUIR, AR SCHIHE H 0 A B U -

H—, (EREBUFE SRS, R A K R T ML IEE
77 =S 51 TIRE BEAT A, S 23 A T H R B RE 2 L ATt sh 77, fRBak s
RORIBATIRS 1. BUFRCSIRNEZE, TR THAERA /RSN, TR TR S, o
e TR AW RN, B A T TAERIRR RN, RIEG—A 0 TR MR
BRI R T AT Eh e, 1B R TS OB,

H, RTXTALEARIESONEE, 5 TS S A e — AN sh& 1)
R, RAR TSN RE AR, R TA RSN T4 T TIETS, RWrAHs
OISR RIME . AP & — L% 5 TR A0SR ECR,  BORBeR AT LLRIE 5 TR
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RITAME, SATUSTHEL L A THRINOTR, REE R TEH B .

B, ATPERURAIE AT ME R AU AR, HRE. [z, XL
[FlF) R CARAE B AR BB BEAT Yy . BRI, AHAEE RGN AU TR AR A AR B2
1o —J7m, HPUHE R THANGRKER, HiRftssiiz i, Sk Emhss. 5ot
5T, ARG RN S S RS TR, Lk B3 AR Ak AR R o iR

B2, G AR RS B REAT v B IEF R B A, AR RS
RAZUNFES E et i3 TR B REAT Jy. B4 AR B ol 5 R 4, 0 38
TRNBREAT g, SEN B AL 2 [ A A E ], R P S KO, SRR AL e
TG, ST E 2GR .

£ P

IR, B, MO A AL AR B R AT S AT Rt 7 T B A A S 0] A [ E A R
1,2017,20(10):113-114.
TR X 22 46 5K A ] P 25 5 R A0 S0 - A 90 0 R [9]. O BE 547 i 9¢,2016,14(01):134-

139.
2R, I, (BRSNS IEY , 3 COFER) , 2005 255 6 1, 6 803-
811.1 7.

2R VRV, AR ST SO SO S AR R A AR B T IE R ) IR AL [3]. A N
PEUE T/ ,2015(15):47-55.

HI P, a2 SO RIS T e . EE I AR BRI 25 [3]. 7 L 83501 92,2016 (23):94-
96.

VPR, 20T & B I0H.(2017). A ARG HREFUGE BEAT AR 20— N A A A, [
N FTEPETIT % (07),6-15+24. doi:10.16471/j.cnki.11-2822/c.2017.07.002.

SRR, B, 0 i AR A AT (1) 5 5 A 8B 5 3 B T N R A B R PR R A 5 1 R
FERNL ] B} 2 R AR R HE,2017,38(10):147-157.

Tk 5 4. (2019). A8 HE R 45 30 R R A MGE B AT R I S AT B A A4 A (il 224 18 S TR
F K 2).https://kns.cnki.net/ K CMS/detail /detail.aspx?dbname=CMFD202001 & filename=
1019853906.nh

ERZE | EEr. U TIBRE AT 45 8 56 E K 3 X TR G Rk 82w [0+ BN SR TT
% ,2015(15):40-46+74.

AR IR HZUA R RERT FUR T[], B HE T 5 5 K7k, 2014(6): 104-108.

EZE BREAT NIRRT FT[I]. 457 54 FEAE 7T, 2013(4): 106-110.

JESCAS, R4S, 2235, E TGS BRI, 450 5 &[], & 3444, 2015(3): 355-363.

Ashforth, B. E. Mael, F. (1989). Social Identity Theory and the Organization [J].Academy of
Management Review, 14 (1).

Bass B M. (1985). Leadership and Performance beyond Expectations[M]. New York: Collier
Macmillan.
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WE

WEE 2 G I e A R, ST AL RERE B R R, AR H 2t K i 2R i KT B
s H R EAIE AL 2o pl 1 b [ At NI S SRR, TR A A e B AT SR 2R
TR AL XS, (et NS N Z AAERAL . T35 RAE N ETE SRS i AR, Blans
HORKIARIE SIS SR EL, B0 2L, ANXT AT W) 8% Rl A —
LRI AR H ST PR I RO AR X E RS SN 2 5 B DA R A 5
AR FsEiE 1 s RSN S 5BUR,  SRJE RS SCHREEAT 70 BT 15 S5 w3l 4 [X e B
MZ 5 ER, B R0 XE KT RS R A, Rl 2 s st e et s o, xt
GO SE MO U5 R BERHEOT GRS, AR5 AT ERh gt L AR RS, S AN R )
TR R 5SS 5EZ KR NEHE®, EpnERESE5ENER, MK EREaHE
AN, B SR AT A 2 A

Kegw: WiliER F5Es 2 5E ARG

Abstract

With the rapid development of China’s economy, the process of urbanization has
accelerated significantly, and the people’s growing living standards have gradually improved. At
present, building a harmonious society has become an inevitable requirement for China to build a
well-off society in an all-round way. The prerequisite for building a harmonious society is to
develop communities. Activities to promote harmony between people. Music is the most
representative of all art and culture. Nowadays, the participation in music-related activities is
decreasing, and it is gradually showing an aging population. Square dances and operas can be seen
everywhere in the community square, without a trace of youthful vigor. The purpose of this research
is to explore the participation of urban residents in community music activities and its influencing
factors. Therefore, this study first understands the status quo of residents' participation in activities,
and then analyzes the literature to obtain the factors that affect the participation of urban
community residents, and then conducts a questionnaire survey on urban community residents, and
conducts qualitative research and analysis on the collected data. The data is firstly coded openly for
the interview data, then the main axis is coded to establish different categories, and finally the
relationship between different influencing factors and participation is evaluated. In this way, it is
concluded that the establishment of factors affecting residents’ participation and corresponding
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suggestions for community music activities will also better promote the development of a
harmonious society.

Keywords: City residents,Music activities,Participation,Self-efficacy

MAER

BCEETFIAR,  BEE T E 5 e A e, A RE R RNk, AN RH a g iA:
WCHZEHT R, H AT SRS S B A I B NRAE S AR Z0R. F R (20060 f5iE,
£ 1955 4F, HABEELSRE HakREHHEXRRE) —3h, SR X ik R 22
NRAVENZ S, AR X ER U SAL S #ED . MfE 1960 4, BEEE (X ARS
LUTRIE) T, fRHAEXOR R E A RMBUG iR G, AMBCEX LG S,

Bi)m, fE 2018 4 9 A EZMTINEEAE Kad, e Hid kR F EEZIHE, 1§
R IRE R ARG 5T A R R AL & 1 SRS AR (e ARG b e N RBUR
2018), IXFLHR) “587 ULAI(E A ZHR B A RATAIE S, 1ol Ay B A K1 8 A S
(Plato) Biiid “FHRE R 7AW EEEENE 2 AR, BAEERREE NE SR H
FIRIRR, FEANHE SEAER,

ZEFIF] (2011) WEFCHRM, HATHEA XS RES R 2 s BBy B
Lk, Z2H5HELEERZEN, HXEFVEILE, HBOuEN 2030 IR Bt x
B FHARENBCA R T AA B Z. 2N (2012) WEFUIRH, HATAE XS SRR
ENE B G 7 SR D BURF IIERRF, IF HAR X SR E X i LoldR S BT RIREE = . B o
(2016) LKL, H AT FEAL X B RS S A B 2 IRl R A X R A IS BRI,
XERAENNRA L, IS B X & R RENA L, FEEAREONE—. 112 (2018)
WHFLRE, BB B X & SR ST SIE e B Kok, DA™ i 4 14k X & SR SRTE 3 Y
KIE, FFHAXERRMAABEZ, SEHTHXE RERAESIREAR R, Kb (2019)
R, H A X S AR SRRE S N M EATEARL, BREZ5EEIR HER I
BT = . WEEHH, MaiE (2019) WRFUiRl, HATAEX & RIEsIsZ ki, Eaigitss
PRk ARTH, TKRIGH, RS (2019) fiR, BUMrBALIX AR Sl R .

AT T8 AL HIIHEAT 7 O0S v [ A X R AL DR Sh BUIR R R PR &, R A 2% B
PFURTBUR G A, RUSER BRI 200 43 )6 R A AT SR NS AR I X B, 61-75
B HFR BN ERS SR B, 29-48 B 1R RS SR EEAL, Mt W2 51X EsN
JaRigH kAL, FRNERSS5EAR. W 1.

R 1 FEHXENSEEMEHE
G WS 5 BrRsE Arts5 gaEsy | BES5 N

S5M%E - (BHE—K) | BFE—K) | BA—K) | @A—K)

16 % LIF | 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) | 0(0.00%) 0
1728 % | 20(55.56%) | 13(36.11%) 3(8.33%) 0(0.00%) | 0(0.00%) | 36
29-48 % | 51(49.51%) | 42(40.78%) 5(4.85%) 4(3.88%) | 1(0.97%) | 103
4960 % | 7(23.33%) 15(50%) 4(13.33%) 3(10%) 1(3.33%) | 30
61-75% | 1(3.33%) 3(10%) 3(10%) 20(66.67%) | 3(10%) 30

755 L. E | 0(0.00%) 0(0.00%) 0(0.00%) 1(100%) | 0(0.00%) 1
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3 b A ISR TR BA $2 S oA X R RO IX & SRE S 2 5 5 T Wt 7T, A
Ub, EHEWO X RO X F RE SIS 50T, L MR 1 oAt X e R i 2h,
T RN 2N 2 38R REGS 5 X & RIEEN? WMINCAeaE, (858 B 2 MAEErAL,
PAIER B St s B 2 2 SORMERE 2 (1 H AR, RISt 08 1 ZERh S8 05 T F 7 0 SCik o

W E K

ASHIEFUAE CAT I B N Ah 738 B SR FEAE b, AT AL IXON BTG B8, AT A X s IR
NPT G, HAE T H BRI LT LA

(LD ETARSHHERHIEAN L, HEHXERELXERENTRS 5K, N
PR o B4 X B SRiE B S 5, FE R R Ml A X RO X & AR 5 3 2 5
EES

(2) FEFAEXNFIHEAL T 25 RN DAL B BRI AR BRI R, SRR TEI
HERESZHEEHNS 5,

(3) ZEAEmERZSE5NEER, RIVBSEL, UitRERERNZS 5, DT
D e AT A 2 R L

JCHRSRIB

3.1 FEWIMLXFRENRBEIIR

£ 1600 4F& 1750 4FE[], o7 9% SRR B T EIE ey A, ax — B A L T KUK
()& IRAEALRRBEAT, Serensen (1997) W4 FE LA AN L HFERE, “HXER” EILRK
Peite,  DABIRERN G HLARER I T R T e B AR X AR AR, I HAF BIBURT I SRR
Renaud (2019) B Ji5 AL RREUR 1] 72 — F 505 A o i) P i BOR (2 g 7 #E X HE 55 2 % Tl &% Ok
KF BT T sy #EIX () & SR 1530, BEREEANFAE # A 0 SR A IS & SRR DA &
RN, BURSENSHAKREN R S THX F RGN R E. BOvE 4 RHEX &
IRIE BN I L 4E ) “Festspel i Pite Alvdal” & 51, A HRBCAAE G AL R R (83 R0
BTN “Ole Bull Academy” AN (REJR. 7Kik%, 2015).

Mary, AL., David, S.S. (2010) f&Hi, EEM#EXE KA EEA, AILLUE
TR R, ISEAE X R ARTE SR A Mg R, HAE 18 Haly), EEMHXEREE
NEURII S FARLLR R, et Ak oy 3 20 AL X 3 SR A . T FLBURF X 3N X AR
WAL B T X R E R R 2y, I BT A ANE AT DR X & SRR, AN w8 1 BRI
Xyt (2001) #23, REBUFE 1965 FRALEFERIEE S, EKESIWH X RE RHAE
MUK, 7E 1988 4F, KEMIE FABFTEMEEMZAREESHNR T “ZRAFEFEE”, K
REAXERHAE, B5O0FH 400 ZHFEXERBEEVM, FHBOL T IFZHX IR, RS E
WITEAE X 2/ 8 R . BN AN X & RESA . SPUEFAURS SRBA (Mariach Band) . 3 [H
TRy R R BT B R SR AE 2R UR R4S

Sheldon (1998) #5tH, HAHIH:IX & SR W B 4ERT IS AR aa 1, i) H A
AL X 3 RGBS 2 — S R B H 20 HR AN SRR B0ES . RER. Klk%
(2015) $22], HAF:XME RGN FEER IR H AR 5 RRIEE FE, HARBUFS
AL X SRIGBh A AT 4 % . Kari K Meblen (2013) $8H, HABUR SRIEALIX 3 RFERHK
fE, HHaE X SR, HERRN T ESHAES RS R, BT H AR 41
% SR Fuji Rock A1 Summer Sonic.
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B (2011) e, A B AL X SR SO AR T HAR R SOk, bR, TR
2010 4 8 H, HEFrER# B4 (International Society of Music Education) b 29 fm<xifE
JEE BT, SWHEENE RN T KK EFEMXE REE . FFF (2011 #2328, 1F
2018 4F 7 A 6 H, HREREE RS EHREFE PG RER AT, Kmiik g RE £
BRI E E R RFR S S, #R (2010). Z5HF] (2011, #75 (2019) WFFTAHL, H
AUTE P 5 00 (1) 4 X RIS SR FEAL X 3%, B [l 5 52 ] (1037 Hb ]l 38 ok B R ZH 231
WIS BE . B — R ik rEs), WABON R —, B H5HRNERERECNE—, P
R NE, HieEHEDE, SH5EREIEZRT.

32 WHHXERH N

2 INHIHEE (Social Cognitive Theory) HBEFRZ Nt 2SI FRAFIEL R, Bt

& 35 [ 25 4 O B A5 ) R A - BEAE 37 (Albert Bandura) 7E b ithed fH4EAR$R 1, BEAER:
WHRRZ A H 2NN B 2 A2, fE 1977 FEPEAhr i 2 B sk 2 A m g vh i« B R Ak s
(self-efficacy) “iIX—#ix, JFT 1997 FAEHENE (BIRARE: EHILm) Higsl, BIRK
RE A N\ A T S L BRSO B A S, 1986 fEPEA R AE HEME (AR 547 EN K4 2 B R
—— AR ) HOR HIR R X —EIS#HT T IR AR, O AREE RN ST
Fd Ay, HAHESE i (outcome expectation) FIZGRETHHA C(efficacy expectation), I HAkfE
TR RTESS R A 2 /i, 45 TR N B FFR AT R B Az S g SRR A AT i 2
RE TS AR B A2 50 B AT M 3EMAT 9 4k — s IR 25 SR Pl i . (fF4, 2015)

Ying-Yu Chao %% (2013) Z& T #k 2l Fn B i B WAARE L, M Wi
exergames YR X Z A N BAT J\JE BT, gl MR IHZE AR X — i FE A i i 1 3 X ik
IR R LA BGE T 24 ABAT3RE

JATS (2017) GBI sSERE R O A A, WIS, MU R S S HeAR S
BT RE AN B, A TREEAENF TN

W (2019) EETHWHBERHTFR, R BRI E T G BBk 7 5 1 = AL
FEEERHAT AT A, s [FE AR R R AU DL R B TR Ak e S e L 2 ik
I3 3R RN 2R

TR (2019) =T A2 AFNBAR M) UM R AR R IR R R, R 454
PRI A SAE R A REBFBRIT G R, FHEmKEEARRZREREA MR E,
WERER. UEATARER. £MARE L, REERDARZR (3 IRRER A B
5RREFFAKFRERZE MK ERGEREZET, FBOTH I E FRRE RN 7 A B 1R 4
SXFR G AR ZIIKTFREZE EAG MAETNRE L, FARABRABERE A REFRK
2 B B AR e

33 WHHXERSEEMR
Lane J (1995) 1 “Z 5 (Participate)” —ial It AE# 1)) 2, Claridge, T.
(2004) WAEHBFAFIRE] “S25” —WEA—FNLE NUEA RS L, BHESG T
Xo HHER (2014) RN ARMSSEAT 5EIR). BEMS (2007) #&HHEFM
ARZHZERBFETHETEFZFNREBUA. Giol°F (2006) fEH, ARFTE LI A TS
A TEFIECR PGB B TR R ARS S .

BRIFiZK (2005) faHH, mF4EH “ARZ5EIL (Participation theory)” & H % H
B R AT W R« SERI - BRI (Sherry Phyllis Arnstein) 7E 1969 475 3%
1B A ARZSEMMEEY 8 r.
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A S ARMMERK FAE 2019 SEWT FUHR LM BRATR] 2t DA R 1% O RE A X [ 2 51
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Morris, J. H. (2017) #f5ifa i E R I AR AAGERIR RIEE Fom S 58,
FUE N X AR AT 6 N H BIERER TR, EVISEAE 2R A RE w2 A HE.
NEEZMIM G I, 255 W A IR 217 B B B RS 3T T s itde 5, 9miA B3Rk
REME M, BEZ2AS 58 %EL,

Pfeiffer, B.%% (2019)5:1f T IAEE Nt = 5 M E BN, RUE R S5IAETZ [BHE N FE
FEXEN, S5 Mk 3.

Hollingsworth, H., & Gray, D. B. (2010)R #5255 AIIREE K 3R 2 18] (1) 5% 4 45 44 )5
FERR (Kl 212 Frs), R SRR SEERERSEMEESNINS5E, LI AKTTED)
Pt e s 5, W HARSER R L, BUFSRE. ABRRARMEER R R R EE R
Wl 2, DAL T B %5 RS R B R g R IR

A (2013) FHgk#FR (2011) #F7ifat, BSWiitXERSE5ERMKA
PAEA R, MEmERSSHERAN. /IMTEZE, HAEERUERERE RN N FEAREE
CELFEPER . AEWS . SR WO IEWIRGL. BRRSL. 48D #EXOATRIER, T Ah R R 2R 2
XM AR R XOAFRIRE BRS5FEEE EMS, At XiEsh N iZHE S E
RAFEDCOARIE T dh4h, £3% (2015) et B RMEAENTE . (FERM B SmLS 5,

ZE ERTR, AW IR R RS SEM RS NN NEARR R AN, .
B WONS SR8 PEE. B Ril. GSWRIRIL. (R, RAERTED R (3 FRALEE.
SERWIED . HaMERER GEX IR, (EHRM, WSS, ST BERXR) =4
oy I, WK 5 s
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E N AR TAE X RIS S 5 R R A Ecd, I HG T X & SRTE s it i K %
HoR BRI T 78 BT DAARHE FOR 4L X R R IR E VIR %, FHRBERSEHXE R
TEEN IS R 29T ? SRR L (In-depth interview) &R PERFFE A7, 40 A FTE O
SR G0 V5% (Structured interview) . JF R ] B 2 45 #4151 (Semi-structured
interview) . LS 3R A AR 45 K94k 151%  (Unstructured interview) =Fh 5. (Spradley, J.,
1979. Weller,S.C. etal, 1988. Lhi¥#E, 2011)

A SCR A R R A MAITRE TR, HLEKREAT T ERS S S REshHE
RAMLL? . AWFFTAE 2020 4 8 H F 2020 4 9 A 2 [HRAERAEIE R, JE B —A
B e KB, A ROREIRIGER . AR UI#E, N T e N T 2 A [FRHIE IR R
RS 5 RGN 2o, ASCNFBmAsE. A KIEDLNFE S REE N ZI
HFREE S 5ENN 13 AR, 2 AlEAT X R 2 S ML IR R Vi, BEBIUHR TR
L 25-40 538h . A T REREAS AR MAEE 2, AT BT BV RS N o NS A, BBy
RNFEEARNGERIEE, 5B 3 a8 (EBENFEIES SN X H & RiE 30
BN .. VIRIEN IS 1, ViR BB 2 .

HRsR

AR E VRGO, AT Z R w2 A 3 S —— TP g is . ERhgmad. il Ak
HUSR GG VR IC 5 AT HAR BB A S AT e 3R 2 XKV UM B AR AR AT 20 204
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K2 URNBRERE

HFREXR 51 i & AT X EREH BEEE BRk
15 7 36 3650 AR Hom
25 C 42 6000 AE SN
35 5 30 5200 fij 4= g 2
445 §’8 44 8000 AF} [
5% 7 27 4000 figi - AN
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105 7 35 5400 AF} o Y NUA
115 7 20 2000 AE =5
125 Us 10 100 INE A
135 E’8 70 3000 e H

H EER L ATUE, —IEE 1 13 A AR BRI GAE A &, Fn Hal TR
—RAi, LG RICTR T R A G . B 70 58 1 S AR R PR AR 1), T R & el
ey BRJETE— S CHE ) RTINS I, MRV AT RIS . AR AU LR UCR UL K
PR 4, s AN, BRI LM S LA K07, IREH R E 5HER 4
AZHLTE , FEHI7E 30 208, RUTHIIF I KK v W 25 3T T S AR R, ok
PERT A MR Vi, (RIS B R U 38 W R E KU A6 B8 n) R mT CABEA T3 1), B RUTid FE A &
BT LA AR, RN A SR, (ERCR VT E R 8 1R LT IR . RVi
R, SRV OB SRR R KRANIE — A TEE ), $RUTE IR TR . S, RN RTE
BAFIAG BERR W HL 7 3647 0], BEeRUTE FHRES . &Ja, RUTEAERABEA R A E
HS ). SRUTEER)E, BN SR A TR — S e i . RS RE E%. MU
ARAE, Ja BB S R LLEE BT

4.1 FFGmts

T G A2 BT 78 e A TR I 7L A TS (Glaser, 1978), A T HEBRFHME S
REVAR R, et 7R T IZBOEA) T, EUIRIC T TC A S A @5 BAkR, AR5
X B S (BT R S AN gmAS . (EgmASd R R, RATREM TR R E CRIA L
MUREIE T, B AEARRDAE S S e BROX — TR A A o E s A A A GRS X T R I 2
AT Z BN 2 5, 135 26 NMEHILMIEARES, BIFF RS R ifaes, Wk 3 fis.
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