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COMMENTARY

Developing Pre-Service
Science Teachers’
Entrepreneurship Mindsets

Alan C.K. Cheung

Department of Educational Administration and Policy, The Chinese University of Hong
Kong, Hong Kong 999077, China

“Only the paranoid survive. ”
—Andy Grove

Abstract: The demand for knowledge in science, technology, engineering,
and mathematics (STEM) is expanding as the twenty-first century pro-
gresses. Growing K-12 STEM education has risen to the top of the priority
list in many countries’ educational reform efforts. Typical contexts for giv-
ing scientific instructions should be designed around engineering design-
based thematic activities rather than the other way around. Teachers’ re-
sponsibilities as designers of design-based thematic activities would also
present them with numerous chances for professional development and ad-
vancement. It is claimed that introducing entrepreneurship ideas into the
engineering curriculum results in improved student satisfaction, longer
professional careers, and a shift in attitudes toward engineering difficulties.
It allows students to enjoy themselves more and draws their attention to the
possibility of self-employment.

Keywords: STEM, Thematic Education, Entrepreneurial Activities, Student
Improvement
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HE 21st century is witnessing an increasing demand for expertise in sci-

ence, technology, engineering, and math and improving K-12 STEM
education has become a top priority in many countries’ educational reform. It
is essential to develop and sustain quality programs that focus on systematic
and effective STEM education for educators (Guzey, 2016). Currently, the
need for explicit integration of science with engineering demands teachers to
express intersecting notions and core disciplines using scientific and engi-
neering practices, which would permanently make contributions to students’
prospects through guiding them to discover various connections between and
among different STEM subjects and thus help them to increase the motiva-
tion to learn science, as well as reinforce conceptual comprehension of sci-
ence (Marulcu & Barnett, 2016).

To promote the integration of disciplines and improve teachers’ pro-
fessional competence, the teaching concept of engineering design-based
thematic activities has been highly recommended. It is estimated that about
90% of human being’s learning process is composed of indirect experiences,
which explains students’ devotion to standardized assessments and examina-
tions. To transform the conventional practice, numerous educational experts
have suggested that engineering design-based activities should be adopted as
a typical context for delivering scientific instructions to arouse the sense of
engagement among students. Engineering design-based thematic activities
both emphasizes student’s perception of engineering process and supports
their understanding of scientific contents (Joseph, 2004). It is firmly based on
prior research carried out in educational settings, seeks to trace the evolution
of learning, and examines relevant theoretical results in order to construct in-
structional tools that survive the challenges of everyday practice. What is
more, previous literature implies that the role of teachers as the designers of
such activities would also provide them with rich opportunities for profes-
sional growth, fabricating a relaxed environment for teachers and learners to
dynamically interact with each other. The experience of developing design-
based thematic activities offers teachers a variety of chances to analyze their
teaching, reflect on their practices and reorganize their previous instructions
from students’ viewpoints.

In addition, some scholars argue that incorporating entrepreneurship
mindsets into engineering curriculum not only associates theoretical training
with practical experience, but also leads to higher student satisfaction, longer
professional careers, changing attitude toward engineering challenges, team-
work skills, thus triggering their autonomous entrepreneurial interest.
Andalibi (2019) discovers that students would be more interested in learning
about entrepreneurship and using technical skills learned in class in solving
several real-world problems with potential business opportunities. As ex-
pected, students under entrepreneurial engineering education tend to raise in-
teresting topics that have commercial meanings and present an essential need
of the campus or the society. It allows students to enjoy more and attracts
students’ attention to self-employment, which cultivates talents with the will-
ingness to start their own businesses for the society.
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Engineering Design-Based Thematic Activities: An Investigation of
Pre-Service Science Teachers’ Entrepreneurship Mindsets in this issue of the
journal discusses the pre-service teachers’ use of Entrepreneurship Mindsets
(EM) in solving real-life problems during engineering design-based activities
and collects research data via the engineering design challenge worksheet
and PSA. The undergraduates’ EM is evaluated in six sub-dimensions: curi-
osity connections, creating value, communication, character, and collabora-
tion (Kiyici et al., 2022). While providing evidence that pre-service science
teachers need more training in entrepreneurship, this paper draws our atten-
tion to the importance of science teachers’ level of knowledge about entre-
preneurship and their tendency to develop their students’ entrepreneurship

skills.
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COMMENTARY

A Meaningful Experiment in
Industry-School Partnership in
Vocational Education

Xiaogiao Cheng,* Longjun Zhou?

1. Nanjing Normal University, Nanjing 210000, Jiangsu, China
2. Jiangsu Second Normal University Nanjing 211200, Jiangsu China

“From a young age | had a real sense of the world of work. This is what
vocational education gives you.”

—Steph McGovern

Abstract: Worldwide, vocational education with an emphasis on industry
has gained popularity. China’s rapid industrial change creates a demand
for individuals with a breadth of skills rather than a tight focus on a single
expertise. Vocational education equips students with practical knowledge,
skills, and abilities, which helps business gain from timely collaboration
between industry and academia.

Keywords: Vocational Education, Skill Training, Education, Business
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NDUSTRY -school collaboration has become a critical component of Chi-
na’s vocational education reform in light of the shift in socioeconomic
development mode and the transformation of industrial structure. Foster
(1992) argues that vocational educators’ primary focus should be the job op-
portunities and development prospects of trainees in the labor market, and
that the development of vocational and technical education should be based
on genuine labor market needs. This concept has developed into a consensus
among researchers regarding the role of vocational education and has been
widely cited by them. The importance of enterprise-school collaboration is
well reflected in several countries’ vocational education reform programs,
such as Germany’s Dual System of Vocational Training, Canada’s Coopera-
tive Education method, and Korea’s Contractual System (Chen, 2014).
Vocational education focused on industry has become popular
throughout the world. Due to the influence of subject-based general educa-
tion, most vocational colleges and schools used to place an emphasis on the
uniqueness and completeness of each specialty when developing school cur-
ricula, ignoring the connections between different specialties. This resulted
in excessive segmentation of student learning and a lack of alignment be-
tween school specialty planning and industrial demands for human resources.
However, China’s ongoing industrial transformation and upgrading creates a
demand for multi-skilled people rather than those with a narrow focus on a
particular technique. The schools that are best able to adapt their vocational
education to industrial development and have a flexible and open framework
for specialty planning will attract additional resources to sustain their contin-
ued development. Similarly, businesses that engage in timely industry-school
collaboration have an advantage in hiring high-quality skilled individuals.
The increased efficiency and technological innovation brought about by the
latter will enable businesses to maximize their revenues. Thus, by integrating
specialist construction and regional industry development, vocational colleg-
es and schools may better serve the community by providing skilled human
resources and assisting in the optimization of the local industrial structure.
The purpose of vocational education is to equip students with applica-
tion-oriented knowledge, skills, and talents. The primary focus of vocational
education is on practical training, with the goal of supplying the workforce
with highly trained and well-rounded workers. Enterprise-school cooperation
maximizes the strengths of both firms and schools in developing instructional
strategies and materials, thereby facilitating the relationship between industry
and vocational education. Longgang No.2 Vocational and Technical School
of Shenzhen have extensive experience collaborating with businesses. The
school arranges off-campus training for students at local ICT companies, and
the companies also send professional training teams to the school to develop
appropriate training plans based on current industry demand. The Coordinat-
ed Development of Secondary Vocational School Specialty Clusters and In-
dustry Clusters: A Case Study of Longgang No.2 Vocational and Technical
School of Shenzhen in this issue examines the mechanism for coordinating
the construction of specialty clusters and the development of industry clus-
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ters, drawing on the school’s experience in configuring specialty clusters to
meet the needs of industrial chains, with the goal of providing useful guide-
lines for school-enterprise collaboration in specialty planning (Wang &
Huang, 2022).
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Aksaray University, Faculty of Education, Aksaray, Turkey
Gazi University Ankara, Gazi Faculty of Education, Ankara, Turkey

Abstract: The purpose of this study is to examine changes in pre-
service science teachers’ entrepreneurship mindsets during engi-
neering design-based activities. A holistic single-case study was
used in the study. Twenty-eight pre-service teachers carried out
engineering design-based activities (five weeks, 20 hours) in the
science teaching laboratory practices course. The pre-service
teachers’ use of Entrepreneurship Mindsets (EM) in solving the
water pollution problem during engineering design-based activities
was examined in this study. Data were collected via engineering
design challenge worksheets and public service announcements.
The data were analyzed with the Extended KEEN Student Outcomes
(eKSOs) rubric. Frequency tables were created in line with the sub-
dimensions of EM (curiosity, connections, creating value, commu-
nication, character, and collaboration). As a result of the research,
it was found that the pre-service teachers mostly used curiosity,
connections, and creating value during the water treatment and
wastewater assessment plant design process. Engineering is an im-
portant context for the development of EM as it creates various
contexts that contribute to the development of these mindsets in pre-
service science teacher education.
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Introduction

UE to global problems such as population growth and climate change, indi-

viduals frequently encounter complex problems in their daily lives. To solve

these problems, there is a need to use interdisciplinary approaches that remove
the traditional barriers between disciplines instead of focusing on knowledge about a
single discipline (Wei & Chen, 2020). Curricula in the fields of physics, chemistry, bi-
ology, and engineering are based on an interdisciplinary process that covers scientific
knowledge and ways to develop scientific knowledge (Nesmith & Cooper, 2019). In
Science, Technology, Engineering, and Mathematics (STEM) education, real-life prob-
lems such as social, cultural, political, economic, and environmental issues are solved
with the transdisciplinary integration of disciplines (Hoffmann-Riem et al., 2008). En-
gineering plays an important role in the transformation of knowledge into a product,
skill, or innovative invention in STEM education. The role of engineering in STEM
education is emphasized in the framework of K-12 education published by the Ameri-
can National Research Council (National Research Council [NRC], 2013). According to
the report entitled “Engineering in K-12 Education: Understanding its Status and Im-
proving its Prospects”, engineering should be taught to K-12 students. Students need to
understand what engineers do at school and they need to learn about engineering as a
career. Engineering education in schools increases students’ (i) understanding of sci-
ence and mathematics, (ii) awareness of engineering, (iii) understanding of engineering
by engaging in the engineering design process, (iv) willingness to pursue engineering as
a career, and (v) technological literacy (Katehi et al., 2009).

Engineering design-based activities in STEM education are carried out in real-
world contexts (Moore et al., 2014). These activities enable students to approach prob-
lems from a transdisciplinary perspective (Hoffmann-Riem et al., 2008; Takeuchi et al.,
2020). In the USA, Next Generation Science Standards emphasise that students gain a
better understanding of the nature of science and engineering within the scope of sci-
ence and engineering practices, and the standards emphasise the importance of the inte-
gration of engineering design processes into science education at the K-12 level (Next
Generation Science Standards [NGSS], the Lead States, 2013). In Turkey, science, en-
gineering, and entrepreneurship practices were included in the middle school science
curriculum in 2018 (Ministry of National Education [MoNE], 2018). The science, engi-
neering and entrepreneurship practices aim to develop students’ entrepreneurial, science
and engineering skills.

Entrepreneurship Mindsets (EM) and Engineering De-
sign-based Activities

Entrepreneurship is the process of starting a business, taking risks, or taking action to
develop, regulate and manage a business in an evolving competitive global market. An
entrepreneur is a pioneer, innovator, and a leader. Entrepreneurship is not only an eco-
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nomic value, but also a social and cultural phenomenon, and entrepreneurial individuals
are the initiators of an innovative process (Aytag & Ilhan, 2007). An entrepreneurial
individual is responsible for making decisions in any field. In other words, an entrepre-
neur is an individual who analyses the situation, predicts opportunities and problems,
and makes rational decisions about the future. As shown in “An Entrepreneur’s Guide
to the Big Issues” in Figure 1, entrepreneurial individuals follow the stages of “defining
goals, developing the right strategies, and implementing the strategies”.

Entrepreneurial individuals move to the next stage of the entrepreneurial pro-
cess if they are sure that their business can tolerate risk, that they have fulfilled their
personal aspirations in the defining-targets step (Figure 1), and that they have deter-
mined their business sustainability and size. In the second step, the question “Do I have
the right strategy?” helps to clarify definitions and helps to evaluate profitability and the
potential for growth, durability, and the route to growth. If the answer is positive, the
entrepreneur moves to the last stage: “Can I execute the strategy?”” At this stage, to seek
the answer to this question, the entrepreneur evaluates resources, organisational infra-
structure, and the founder’s role.

Universities are effective in developing entrepreneurial characteristics. Entre-
preneurship education enables students to develop entrepreneurship capabilities, under-
standing, attitudes, and motivation (Handayati et al., 2020). Students can be directed to
new initiatives through their courses (Rasmussen & Serheim, 2006). Entrepreneurship
education is included in undergraduate programmes, especially in engineering, econom-
ics, and business departments. However, apart from these departments, the importance
of interdisciplinary entrepreneurship education is emphasised to develop students’ en-
trepreneurial mindset (EM) (Jamira et al., 2021; Stenard, 2021). It is necessary to draw
attention to the importance of entrepreneurship, which is thought to be related to com-
mercial affairs in modern life, especially for teachers who are social engineers. Howev-
er, the entrepreneurial skills of pre-service teachers are significantly lower than those of
students of medicine, economics and administrative sciences, and engineering. One of
the fields where entrepreneurship can be supported is science education (Bolaji, 2012).
However, the science teachers’ level of knowledge about the concept of entrepreneur-
ship and their tendency to develop their students’ entrepreneurship skills are limited
(Deveci, 2016, 2018). Considering the science, engineering, and entrepreneurship prac-
tices in the science curriculum in Turkey, both science teachers and pre-service science
teachers must have entrepreneurial skills (Aslan, 2021). The Kern Entrepreneurial En-
gineering Network (KEEN), which was created in 2005 to support the development of
entrepreneurship skills of engineering students, sees entrepreneurship as a fundamental
element of engineering education. KEEN states that in engineering education, students
should develop as individuals who recognise opportunities, evaluate markets and learn
from their mistakes (KEEN, 2021). Students’ EM are seen as an important component
for the development of these skills (Liguori et al., 2018). The EM is a set of attitudes
and skills that facilitates an engineer’s ability to innovate and create in a way that adds
value to society (Riley et al., 2021). EM is framed by curiosity, connections, creating
value, communication, collaboration, and character (Hylton et al., 2020).
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Ifthe answerisyes...

If the answerisyes...

Can I execute the strategy?

* Resources
* Organizational

Do I have The right infrastructure
strategy * The founder’s role
l * Clear definaition
Are my goals well defined? * Profitability and potential
i for growth
* Personal aspirations &
g S enia * Durability
* Business sustainability
and size * Rote of growth

* Tolerance for risk

If the answerisno...

If the answerisno...

Figure 1. An Entrepreneur’s Guide to Big Issues (Bhide 1996).

In science education, prompts to improve students’ entrepreneurship mindsets
are used during the presentation of the product developed for real-world problems in
engineering design-based activities. In this research, the need for clean water and the
evaluation of wastewater are discussed as real-life problems. The engineering discipline
provides an important context for the development of entrepreneurial mindsets. Howev-
er, individuals with entrepreneurial mindsets are needed to predict possible problems
that may arise and to generate innovative solutions to these problems within the scope
of the engineering design process.

To this end, it is important to create environments that will enable pre-service
teachers to explore engineering design-based activities in their education. In this study,
the science teaching laboratory practices course was restructured since there were no
specific courses on engineering education and entrepreneurship in the undergraduate
science education curriculum. Within the scope of the course, pre-service science teach-
ers designed a water treatment system (WTS) and a wastewater assessment system
(WwAS) by following the steps of the engineering design process, so that the entrepre-
neurship mindsets (curiosity, connections, creating value, communication, and collabo-
ration, character) in solving the water pollution problem could be developed.

Method

Research Design and Participants
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Table 1. Overview of the Research.

Week Content

1 What is Engineering?
Engineering design process
Science and engineering integration
21st-century skills: Entrepreneurship

Pilot activity: Design Gloves

Pilot activity: Light Sensor Curtain

Water Treatment System (WTS)
Wastewater Assessment System (WwAS)

albhlw]N

STEF g
Completation

Decision STEP 1

Identify the need
or problem

STEP 2
Research the
need or problem

STEP S8
Redesign

STEP 3
Develop possible
solutions

STEP7
Communicate the
solution(s)

STEP 4
Select the best
possible solution

STEP 6
Test and evaluate
the solution(s)

STEP 5
Construct a

prototype

Figure 2. Engineering Design Process (Hynes et al., 2011, p.9).
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Middle school student Leyla goes to her hormetown far summer
vacation. She hears that a relative has a problem with water pollution
in her home. YWhen she asks other relatives and neighbors, she
realizes that water pollution is a common problerm in their hometown.

She nrenares a nroiect about what can be done to solve this oroblem

Figure 3. Real-World Problem Used in the “Water Treatment System”
Activity.

This holistic single-case study was carried out over five weeks (20 hours) in the science
teaching laboratory practice course, with 28 pre-service teachers (23 female, five male)
in the third year of the four-year science teaching undergraduate programme.

Context of the Study

The science teaching programme of education faculties in Turkey is a four-year under-
graduate programme. In the undergraduate science teacher education curriculum, there
is a science teaching laboratory applications course in the third year. This course is the
last laboratory course in the pre-service teachers’ programme. Before this course, stu-
dents will have completed courses that cover the subject matter of physics, chemistry,
and biology. The research was carried out within the scope of the laboratory course for
five weeks (20 hours), as shown in Table 1.

The pre-service science teachers had not taken any courses in engineering and
entrepreneurship education before the laboratory course. For this reason, as shown in
Table 1, in the first week of the study, one of the researchers, who is also the course
supervisor, gave information to the pre-service teachers about entrepreneurship and the
engineering design process. The engineering design process steps (Hynes et al., 2011)
indicated in Figure 2 was explained to the pre-service teachers. In addition, the im-
portance of engineering design-based activities and entrepreneurship skills for science
education was discussed. The use of worksheets during the course was explained, par-
ticularly their focus on the engineering design process.

In the second week of the research, the “Design Gloves” activity, which is one
of the pilot activities, was carried out to gain knowledge and experience about the engi-
neering design process. In this activity, a grandmother with joint pain was asked to de-
sign a glove that would contribute to reducing her pain. While trying to solve this prob-
lem, pre-service teachers were asked to consider the concepts of heat, temperature, heat
conduction, and insulation. In the third week of the research, the other pilot activity,
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“Light Sensor Curtain”, was carried out. Pre-service teachers gained experience in de-
signing curtains using motion and light sensors in this activity. In the pilot applications,
pre-service teachers discussed the promotion and marketing of their designs. These ac-
tivities aimed to contribute to the formation of EM.

In the fourth week of the research, the water treatment system activity was car-
ried out. In this activity, pre-service teachers were asked to create solution proposals by
taking into account the requirements of entrepreneurship skills through the engineering
design process, based on the real- world problem (Figure 3).

The pre-service teachers were given time to create their solution proposals to
the given problem. Then, they were asked to evaluate their possible solutions in terms
of the criteria and limitations they had determined to choose the best possible solution.
They made this evaluation by using a decision matrix in line with the criteria of “active
carbon, sponge, electrolysis, boiling” solution proposals, and in line with the criteria of
“cost, aesthetics, ease of production”. Then, the pre-service teachers were expected to
prepare, test, and evaluate a prototype in line with their decision matrices. In the first
prototype, they were asked to explain the decision to complete their project if there
were no problems, and if a problem was detected, they were to return to the design pro-
cess and re-evaluate their solution proposals to create the most accurate water treatment
system. The prototype samples prepared by the pre-service teachers in the WTS activity
are presented in Figure 4.

In the fifth week of the research, a wastewater treatment system was designed
to proactivity water waste and draw attention to the global problem of water scarcity
(Figure 5). In this activity, the pre-service teachers were requested to evaluate
wastewater, especially in domestic use, by taking into account biological and chemical
pollution.

The pre-service teachers were asked to plan an advertising slogan, advertising
strategy, and sales strategy at the stage of presenting their products. They prepared these
presentations in the form of public service announcements (PSA). The benefits to the
target audience, the cost of the design, and its superior aspects were included in the PSA
videos. The activities were concluded with students watching their PSAs and giving
feedback on the redesign process.

Data Collection Tools

Research data were collected using the pre-service science teachers’ engineering design
challenge worksheets and PSA.

Engineering Design Challenge Worksheets

Worksheets prepared with the engineering design process steps in mind (Hynes et al.,
2011) were used in the research. Firstly, the pre-service teachers were provided with a
scenario containing a problem typical of daily life. They were asked to identify the
problem based on the presented scenario, to summarise the information obtained by
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Water Treatment System

Figure 4. Example Prototypes of Water Treatment System.

doing the research necessary for the solution, to explain the key science concepts to be
used in the solution, to determine the criteria and limitations for the solutions to the
problem, and to propose a solution. Then, they were asked to draw the design and to
explain which materials were used in the drawing and why. After creating a prototype,
the pre-service teachers tested it and presented the results with visual tools such as ta-
bles and graphics, which constitute an important part of the worksheets. In the last part
of the worksheet, the pre-service teachers were asked to create a PSA storyboard for the
promotion and marketing of their product to determine their entrepreneurship mindset.
In the storyboard, they were asked to include the following elements: finding a source
of financial support, planning a sales strategy for the product, identifying the problems
and solution suggestions that they may encounter while selling the product, determining
the target audience of the product (gender, purchasing power, geographical location,
and marital status), and promotion.
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Figure 5. Examples of Student Products.

Public Service Announcement (PSA)

PSAs designed by the pre-service teachers using media design processes constitute the
other data collection tool of the research. Media design processes enable students to
learn by designing media products with technological tools (Liu, 2003). PSAs are an
example of the integration of media design processes into education and are used to
make students aware of social and environmental issues (Karahan et al., 2015; Lester et
al., 2006). PSAs developed for science subjects enable students to learn science subjects
(Newstetter, 2000) and develop life skills such as creative thinking, reflective thinking,
and decision making (Hacioglu et al., 2020). In this research, the pre-service science
teachers developed 40 PSAs (20 groups, two each) related to the promotion, sales, and
marketing of the products that emerged in the WTS and WwAS process. Each PSA was
designed to last approximately 120-240 seconds.

Data Analysis

Extended KEEN Student Outcomes (eKSQOs) rubric was used in the analysis of the data
obtained from the worksheets and PSAs revealed by the pre-service teachers in the
WTS and WWAS activities. The eKSOs were developed by Hylton et al. (2020) to
evaluate the EM. The KEEN framework defines the EM in the context of engineering as
the combination of curiosity, connections, and creating value, coupled with engineering
thought and action, expressed through collaboration and communication, and founded
on character. The eKSOs rubric is structured by considering six sub-dimensions of EM
(curiosity, connections, creating value, communication, collaboration, character), and
53 mindset outcomes.
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Table 2. Findings Related to Curiosity.

f f

eKSOs —_—
(WTS) (WwAS)

Develops a propensity to ask MORE questions 17 9

Be able to formulate SALIENT questions 0 9
Questions information that is given without sufficient justification 6 17
Collects feedback and data from many customers and customer segments 4 7
Recognizes and explores knowledge gaps 24 22
Critically observes surroundings to recognize the opportunity 22 25
Views problems with an open mindset and explore opportunities with passion 16 23

Be able to self-reflect and evaluate preconceived ideas, thoughts, and accepted solutions 7 16
Explores multiple solution paths 26 23
Gathers data to support and refute ideas 22 20
Suspends initial judgment on new ideas 8 11

Takes ownership, and expresses interest in topic/expertise/project. Observes trends about

the changing world with a future-focused orientation/perspective 1 7

The worksheets and PSAs of the pre-service teachers were scored separately by
two researchers using eKSOs. By evaluating the consensus and differences of opinion
among the researchers (Miles and Huberman, 1994), the interrater reliability between
the raters was calculated as 80%.

Findings

Curiosity

As seen in Table 2, the most frequently observed eKSOs related to the curiosity of the
pre-service science teachers in engineering design-based activities, and, in the WTS
activity, the most frequently observed eKSO was “explores multiple solution paths (f =
26)”. In the WTS activity, no outcome was determined on whether the participants were
“able to formulate SALIENT questions”. In the WaAS activity, the eKSO “critically
observes surroundings to recognise opportunity (f = 25)” was observed the most. “Col-
lects feedback and data from many customers (f = 7)” and “takes ownership of, and
expresses interest in the topic/expertise/project. Observes trends about the changing
world with a future-focused orientation/perspective (f = 7)”” was observed the least.

As seen in Table 2, students formed more entrepreneurial mindsets related to curiosity
in the second WwAS activity. An increase was observed in entrepreneurial mindsets
regarding “be able to formulate SALIENT questions” and “question information that is
given without sufficient justification”, especially with engineering design-based activi-
ties. While pre-service teachers developed a propensity to ask more questions in the
first activity, WTS, there was a decrease in this propensity in the second activity.
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Table 3. Findings Related to Connections.

f f

eKSOs (WTS)  (WwAS)
Understands the ramifications (technical and non-technical) of design decisions 13 15
Identifies and evaluate sources of information 22 18
Connects life experiences with class content 2

Connects content from multiple courses to solve a problem 1 9
Integrates/synthesizes different kinds of knowledge 4 12
Considers a problem from multiple viewpoints 24 23

Persuades why a discovery adds value from multiple perspectives (technological, societal,

financial, environmental, etc.) 14 21
Articulates the idea to diverse audiences 8 18
Understands how elements of an ecosystem are connected 17 21
Identifies and works with individuals with complementary skill sets, expertise, and so on 0
Develops a professional network 1

Connections

“Consider a problem from multiple viewpoints (f = 24)” was the most frequently ob-
served eKSO related to connections in the engineering design-based WTS activity of
pre-service science teachers. “Identifies and works with individuals with complemen-
tary mindsets, expertise, and so on (f = 0)” was never observed. The most frequently
observed eKSO in WwAS activity was “considers a problem from multiple viewpoints
(f = 23)”, and the least observed was “identifies and works with individuals with com-
plementary skill sets, expertise, and so on (f = 1)”, which was not observed at all in the
WTS activity.

As can be seen in Table 3, the frequency of the recurrence in entrepreneurial
mindsets regarding connections increased in the WwAS activity. In particular, the en-
trepreneurial mindsets of “articulates the idea to diverse audiences”, “connects content
from multiple courses to solve a problem”, and “connects content from multiple courses
to solve a problem” increased with engineering design-based activities.

Creating Value

The most frequently observed eKSO related to creating value in both WTS and WwWAS
activities based on the engineering design of pre-service science teachers was “integrate
nonmonetary and monetary factors into a triple bottom line assessment (fWTS = 24,
fWWAS = 26)”. The least observed eKSO was “describes how a discovery could be
scaled and/or sustained, using elements such as revenue streams, key partners, costs,
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Table 4. Findings Related to Creating Value.

eKSOs (WTS)  (WWAS)
Identifies the needs and motivations of various stakeholders 13 23
Expresses empathy in identifying problems and exploring solutions. 18 18
Creates solutions that meet customer needs 11 20
Defines market and market opportunities 14 23
Crafts a compelling value proposition tailored to specific stakeholders 11 13
Integrates nonmonetary and monetary factors into a triple bottom line assessment 24 26
Applies technical skills’lknowledge to the development of a technology/ product 13 18
Modifies an idea/product based on feedback 2 5
Focuses on understanding the value proposition of a discovery 7 16

Describes how the discovery could be scaled and/or sustained, using elements such as
revenue streams, key partners, costs, and key resources

Engages in actions with the understanding that they have the potential to lead to both
gains and losses

Table 5. Findings Related to Communication.

f f
Items WTS)  (WwAS)
Presents technical information effectively (graphs, tables, equations) 18 20
Identifies and organize information in a format suited to the audience 16 18
Provides and accept constructive criticism, including self-evaluation 6 13
Produces effective written reports 13 8
Produces effective verbal presentations 0 10
Manages informal communications (meetings, networking, etc.) 5 11

and key resources (f = 3)” in the WTS activity. The least observed eKSO in the WwAS
activity was “modifies an idea/product based on feedback (f = 5)”.

As can be seen in Table 4, an increase in the frequency of the repetition of all
eKSOs related to creating value was detected in the WwAS activity. In particular, the
entrepreneurial mindsets of pre-service teachers regarding “identify the needs and moti-
vations of various stakeholders” improved with engineering design-based activities.

Communication

The most frequently observed eKSO in the WTS activity in the communication dimen-
sion was “presents technical information effectively (graphs, tables, equations) (f = 18)”,
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Table 6. Findings Related to Collaboration.

f f

Items (WTS)  (WwAS)
Recognize their strengths, skills, and weaknesses, as well as those of others 12 21

Be able to lead, delegate, and follow 7 5

Be aware of and able to work through interpersonal conflict 0 2

Be able to teach and learn from peers 0 5

Be able to network and see the value of others 9 17

Table 7. Findings Related to Character.

f F
Items (WTS)  (WwAS)
Demonstrate an ability to set, evaluate, and achieve personal and professional goals 17 13
Meet commitments 3 2
Reqognize and evaluate potential impacts while making informed ethical and professional 18 20
decisions
Accept responsibility for their actions, and credit the actions of others 6 4
Develop an appreciation of hard work and recognize the benefits of the focused and fer- 1 4
vent effort
Work toward the betterment of society 22 21

and the least observed eKSO was “manages informal communications (meetings, net-
working, etc.) (f = 6)”. “Produces effective verbal presentations” was never observed.
The most frequently observed eKSO in the WWAS activity was “presents technical in-
formation effectively (graphs, tables, equations) (f = 20)” and the least observed eKSO
was “produces effective written reports (f = 8)”.

According to Table 5, an improvement in eKSOs was observed in the commu-
nication dimension of the entrepreneurial mindset, including “provides and accepts con-
structive criticism, including self-evaluation”, “produces effective verbal presentations”,
and “manages informal communications (meetings, networking, etc.)”.

Collaboration

In the collaboration stage, the most frequently observed eKSO in both activities was
“recognise their strengths, skills, and weaknesses, as well as those of others (fWwAS =
21, fWTS = 12)”, while the least observed eKSO in the WTS activity was “be able to
network and see the value of others (f = 7)” and the least observed eKSO in the WwAS
activity was “be aware of and be able to work through interpersonal conflict (f = 2)”.
The eKSOs “be aware of and able to work through interpersonal conflict” and “be able
to teach and learn from peers” were not observed in the WTS activity (Table 6).
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Entrepreneurial Mindset

Figure 6. Overall Evaluation of Pre-service Science Teachers’ Entre-
preneurial Mindsets.

In the collaboration dimension of the entrepreneurial mindset, the incidence of
the eKSOs “recognise their strengths, skills, and weaknesses, as well as those of others”
and “be able to network and see the value of others” increased in the WwAS activity.
“Be aware of and able to work through interpersonal conflict” and “be able to teach and
learn from peers” were never observed in the WTS activity, but were detected in the
WWAS activity.

Character

Character was also the most frequently observed eKSO partner in the “WwAS” and
“WTS” activities. The most frequently observed behaviour was “work toward the bet-
terment of society” (fWwAS = 21, fWTS = 22); the least observed was “develop an
appreciation of hard work and recognise the benefits of focused and fervent effort (f =
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1)” in the WTS activity and “meet commitments (f = 2)” in the WWAS activity (Table
7).
In this sub-dimension, frequencies of items such as “demonstrate an ability to

9

set, evaluate, and achieve personal and professional goals”, “accept responsibility for
their actions and credit the actions of others”, “work toward the betterment of society”,
and “meet commitments” at the WTS activity was high. In the WwAS activity, the fre-
quencies of the items “recognise and evaluate potential impacts while making informed
ethical and professional decisions”, and “develop an appreciation of hard work and rec-
ognise the benefits of focused and fervent effort” were found to be high.

When the entrepreneurial mindsets of pre-service science teachers were evalu-
ated overall within the scope of the “curiosity, connections, creating value, communica-
tion, collaboration and character” sub-dimensions, the eKSOs related to curiosity, con-
nections, and creating value were observed the most. eKSOs related to communication,
character, and collaboration were repeated less frequently compared to curiosity, creat-
ing value and connections (Figure 6).

As shown in Figure 6, the pre-service teachers’ entrepreneurial mindsets (ex-
cept for the character sub-dimension) improved in WwAS effectiveness. In particular,
the frequency of abandonment of eKSOs related to creating value increased. A lesser
increase was observed in the communication and collaboration sub-dimensions com-
pared to the other sub-dimensions. There was a decrease in the number of eKSOs for
character.

Discussion and Conclusion

In this study, which examined the entrepreneurial mindsets of pre-service science
teachers in engineering design-based thematic activities, the entrepreneurial mindset
outcomes of the curiosity, creating value, and connections sub-dimensions were ob-
served the most in the activities. Riley et al. (2021) stated that even the activities carried
out in a single semester have a great impact on the development of university students’
entrepreneurial mindsets regarding curiosity, creating value, and connections sub-
dimensions. Researchers recommend early intervention in the EM development process
by providing students with unique, exploratory, and hands-on experiences.

Within the scope of other entrepreneurial mindsets, the outcomes related to col-
laboration were observed the least. Although the pre-service teachers were in the same
class as their peers for three years, they found it difficult to collaborate at the beginning
of this study and after the activities. Experience is important for pre-service teachers to
cooperate and learn the importance of cooperation (Kropp et al., 2016). In a study in
which collaborative project-based learning was applied, while task-related conflict con-
tributed to cooperation, process and relationship conflicts harmed and prevented learn-
ing (Lee et al., 2015). The necessity of team harmony consisting of teamwork, interper-
sonal interactions, and mutual trust and cooperation among team members should also
be taken into account (Kao, 2019).
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The development of the pre-service teachers’ mindsets regarding communica-
tion, character, and collaboration in the engineering design-based activities was limited.
It is important to include activities that will enable the development of these mindsets
before students enter tertiary education. In this respect, it is significant to include sci-
ence, engineering and entrepreneurship applications in secondary school science cours-
es in Turkey (MoNE, 2018). However, the limitations of pre-service teachers’ EM may
affect the development of students’ EM in their classrooms in the future. In line with
this result, instructors in the college of education should structure their lessons in a way
that develops the mindsets of future science teachers.

A limitation of this study is that although pre-service teachers were informed
about the engineering design process, no entrepreneurship training was given. Accord-
ing to Handayati et al. (2020) entrepreneurship education positively leads to students’
entrepreneurship intention and an entrepreneurial mindset. The development of these
mindsets can be supported by implementing curricular and extracurricular engineering
design-based activities for pre-service teachers. Overall, our results provide evidence
that pre-service science teachers need more training in entrepreneurship. Entrepreneur-
ship education provides students with a deep understanding of entrepreneurship and
encourages students to gain the experience needed to become entrepreneurs (Fayolle &
Gailly, 2015).

In this research, engineering design-based activities were carried out under the
theme of water pollution. The entrepreneurial mindsets of pre-service teachers showed a
tendency to improve in the second activity, the WwAS activity. More time can be allo-
cated to activities that will enable pre-service teachers to develop their entrepreneurial
mindsets, and activities can be implemented according to different themes. In this way,
pre-service teachers can be supported to gain experience in engineering design-based
activities.

For the development of entrepreneurial mindsets, different pedagogical meth-
ods can be used, not only at the presentation stage of the design process but also at all
stages. Activities that will support the entrepreneurial mindset of pre-service science
teachers can be included in courses other than laboratory courses. The design of these
activities can focus on communication, character, and collaboration, which are less of a
focus in this research.

References

Aslan, A. (2021). Girisimcilik egitimi trepreneurship education practices on pro-
uygulamalarinin fen bilgisi 6gretmen spective science teachers]. Fen,
adaylar1 tizerindeki etkisi [Effects of en- Matematik, Girigimcilik ve Teknoloji

SIEF, Vol.11, No.2, 2022 1547



Kiyici et al. (Turkey). Engineering Design-Based Activities.

Egitimi Dergisi, 4(1):1-15.

Aytag, O., & lhan, S. (2007). Entrepreneurship
and entrepreneurial culture: sociological
perspective [Girisimcilik ve girisimei
kdtdr: Sosyolojik bir perspektif]. Journal
of Selcuk University Institute of Social
Sciences, 18:101-120.

Bhide, A. (1996). The questions every entrepre-
neur must answer. Harvard Business Re-
view. Available at:
https://hbr.org/1996/11/the-questions-
every-entrepreneur-must-answer

Bolaji, O. A. (2012). Intergrating
enterpreneurship education into science
education: science teachers perspectives.
Journal of Science, Technology, Mathe-
matics and Education (JOSTMED), 181-
187.

Deveci, 1. (2016). Perceptions and competence
of turkish pre-service science teachers
with regard to entrepreneurship. Australi-
an Journal of Teacher Education,
41(5):153-170. DOI:
https://doi.org/10.14221/ajte.2016v41n5.1
0

Deveci, 1. (2018). Fen bilimleri 6gretmenlerinin
farkindaliklari, tecriibeleri ve mevcut
cabalart: girigimcilik kavrami 6rnegi
[Awareness, experience and current ef-
forts of science teachers: an example of
entrepreneurship concept]. Ondokuz
Mayrs Universitesi Egitim Fakiiltesi
Dergisi, 37(1):1-20. DOI:
https://doi.org/10.7822/omuefd.279675

Fayolle, A., & Gailly, B. (2015). The impact of
entrepreneurship education on entrepre-
neurial attitudes and intention: Hysteresis
and persistence. Journal of Small Busi-
ness Management, 53(1):75-93. DOI:
https://doi.org/10.1111/jsbm.12065

Hacioglu, Y., Cakir, C. S., Baydere, F. K., &
Yamak, H. (2020). The views of prospec-
tive teachers on the science spot prepara-
tion process. Turkish Journal of Teacher
Education, 9(1):64-87.

Handayati, P., Wulandari, D., Soetjipto, B. E.,
Wibowo, A., & Narmaditya, B. S. (2020).
Does entrepreneurship education promote
vocational students’ entrepreneurial
mindset? Heliyon, 6(11):e05426. DOI:
https://doi.org/10.1016/j.heliyon.2020.e05
426

Hoffmann-Riem, H., Biber-Klemm, S.,
Grossenbacher-Mansuy, W., Hadorn, G.
H., Joye, D., Pohl, C., Wiesmann, U., &

Elisabeth, Z. (2008). Idea of the handbook.

In G. H. Hadorn, H. Hoffmann-Riem, S.

Biber-Klemm, W. Grossenbacher-Mansuy,
D. Joye, C. Pohl, U. Wiesmann, & Z.
Elisabeth (Eds.), Handbook of
Transdisciplinary Research (pp. 79-88).
DOI: https://doi.org/10.1007/978-1-4020-
6699-3 5

Hylton, J. B., David, M., Yoder, J.-D., & Le-
Blanc, H. (2020). Working to instill the
entrepreneurial mindset across the curric-
ulum. Entrepreneurship Education and
Pedagogy, 3(1):86-106.

Hynes, M., Portsmore, M., Dare, E., Milto, E.,
Rogers, C., Hammer, D., & Carberry, A.
(2011). Infusing engineering design into
high school stem courses. In National
Center for Engineering and Technology
Education.

Jamira, A., Agustiningsih, N., & Febriani, Y.
(2021). The implementation of business
model canvas (Bmc) to improve students’
entrepreneurship mindset. Dinasti Inter-
national Journal of Education Manage-
ment and Social Science, 2(3):395-403.
DOI:
https://doi.org/10.31933/dijemss.v2i3.751

Kao, C. C. (2019). Development of team cohe-
sion and sustained collaboration skills
with the sport education model. Sustaina-
bility (Switzerland), 11(8). DOI:
https://doi.org/10.3390/su11082348

Karahan, E., Canbazoglu Bilici, S., & Unal, A.
(2015). Integration of media design pro-
cesses in science, technology, engineering,
and mathematics (STEM) education. Eur-
asian Journal of Educational Research,
60:221-240. DOI:
https://doi.org/10.14689/ejer.2015.60.15

Katehi, L., Pearson, G., & Feder, M. (2009).
Engineering in K-12 education: Under-
standing the status and improving the pro-
spects. In The National Academies of Sci-
ences Engineering Medicine. DOI:
https://doi.org/10.17226/12635

Kern Entrepreneurial Engineering Network
[KEEN]. (2021). Engineering Unleashed.
Available at:
https://engineeringunleashed.com

Kropp, M., Meier, A., & Biddle, R. (2016).
Teaching agile collaboration skills in the
classroom. Proceedings - 2016 IEEE 29th
Conference on Software Engineering Ed-
ucation and Training, CSEEandT 2016,
2016:18-127. DOI:
https://doi.org/10.1109/CSEET.2016.27

Lee, D., Huh, Y., & Reigeluth, C. M. (2015).
Collaboration, intragroup conflict, and so-
cial skills in project-based learning. In-

SIEF, Vol.11, No.2, 2022 1548


https://hbr.org/1996/11/the-questions-every-entrepreneur-must-answer
https://hbr.org/1996/11/the-questions-every-entrepreneur-must-answer
https://doi.org/10.14221/ajte.2016v41n5.10
https://doi.org/10.14221/ajte.2016v41n5.10
https://doi.org/10.7822/omuefd.279675
https://doi.org/10.1111/jsbm.12065
https://doi.org/10.1016/j.heliyon.2020.e05426
https://doi.org/10.1016/j.heliyon.2020.e05426
https://doi.org/10.1007/978-1-4020-6699-3_5
https://doi.org/10.1007/978-1-4020-6699-3_5
https://doi.org/10.31933/dijemss.v2i3.751
https://doi.org/10.3390/su11082348
https://doi.org/10.14689/ejer.2015.60.15
https://doi.org/10.17226/12635
https://engineeringunleashed.com/
https://doi.org/10.1109/CSEET.2016.27

Kiyici et al. (Turkey). Engineering Design-Based Activities.

structional Science, 43:561-590. DOI:
https://doi.org/doi.org/10.1007/s11251 -
015-9348-7

Lester, B. T., Ma, L., Lee, O., & Lambert, J.
(2006). Saocial activism in elementary sci-
ence education: A science, technology,
and society approach to teach global
warming. International Journal of Sci-
ence Education, 28(4):315-339. DOI:
https://doi.org/10.1080/095006905002401
00

Liguori, E., Winkler, C., Winkel, D., Marvel, M.
R., Keels, J. K., van Gelderen, M., &
Noyes, E. (2018). The entrepreneurship
education imperative: introducing EE&P.
Entrepreneurship Education and Peda-
gogy, 1(1):5-7. DOI:
https://doi.org/10.1177/251512741773729
0

Liu, M. (2003). Enhancing learners’ cognitive
skills through multimedia design. Interac-
tive Learning Environments, 11(1):23-39.
DOI:
https://doi.org/10.1076/ilee.11.1.23.13686

Ministry of National Education [MoNE]. (2018).
Fen bilimleri dersi 6gretim programi
(ilkokul ve ortaokul 3, 4, 5, 6, 7 ve 8.
siniflar) [Science lesson curriculum (Pri-
mary and secondary school 3rd, 4th, 5th,
6th, 7th and 8th grades)]. Available at:
http://mufredat.meb.gov.tr/Dosyalar/2018
12312311937-FEN BILIMLERI
OGRETIM PROGRAMI2018.pdf

Moore, T. J., Stohlmann, M. S., Wang, H.-H.,
Tank, K. M., Glancy, A. W., & Roehrig,
G. H. (2014). Implementation and integra-
tion of engineering in K-12 stem educa-
tion. In S. Purzer, J. Strobel, & M. E.
Cardella (Eds.), Engineering in Pre-
College Settings (pp. 42-62). Purdue Uni-
versity.

Nesmith, S. M., & Cooper, S. (2019). Engineer-
ing process as a focus: STEM profession-
al development with elementary STEM-

focused professional development schools.

SIEF, Vol.11, No.2, 2022

School Science and Mathematics,
119(8):487-498. DOI:
https://doi.org/10.1111/ssm.12376

Next Generation Science Standards [NGSS]

Lead States. (2013). Next generation sci-
ence standards: For states, by states. The
National Academies Press.

Newstetter, W. C. (2000). Guest editor * s intro-
duction. The Journal of the Learning Sci-
ences, 9(3):243-246. DOI:
https://doi.org/10.1207/S15327809JL.S09
03

Rasmussen, E. A., & Serheim, R. (2006). Ac-
tion-based entrepreneurship education.
Technovation, 26(2):185-194. DOI:
https://doi.org/10.1016/j.technovation.200
5.06.012

Riley, D. R., Shuster, H. M., LeMasney, C. A,,
Silvestri, C. E., & Mallouk, K. E. (2021).
First-year engineering students’ conceptu-
alization of entrepreneurial mindset. En-
trepreneurship Education and Pedagogy,
251512742110292. DOI:
https://doi.org/10.1177/251512742110292
07

Stenard, B. S. (2021). Interdisciplinary skills for
STEAM entrepreneurship education. En-
trepreneurship Education and Pedagogy,
July 15, 2021:1-28. DOI:
https://doi.org/10.1177/251512742110292
04

Takeuchi, M. A., Sengupta, P., Shanahan, M. C,,
Adams, J. D., & Hachem, M. (2020).
Transdisciplinarity in STEM education: a
critical review. Studies in Science Educa-
tion, 56(2):213-253. DOI:
https://doi.org/10.1080/03057267.2020.17
55802

Wei, B., & Chen, Y. (2020). Integrated STEM
education in K-12: theory develop-
ment,status, and prospects. In Theorizing
STEM Education in the 21st Century (Is-
sue September). DOI:
https://doi.org/10.5772/intechopen.88141

Received: 27 February 2022
Revised: 29 March 2022
Accepted: 04 April 2022

1549


https://doi.org/doi.org/10.1007/s11251-015-9348-7
https://doi.org/doi.org/10.1007/s11251-015-9348-7
https://doi.org/10.1080/09500690500240100
https://doi.org/10.1080/09500690500240100
https://doi.org/10.1177/2515127417737290
https://doi.org/10.1177/2515127417737290
https://doi.org/10.1076/ilee.11.1.23.13686
http://mufredat.meb.gov.tr/Dosyalar/201812312311937-FEN%20BİLİMLERİ%20ÖĞRETİM%20PROGRAMI2018.pdf
http://mufredat.meb.gov.tr/Dosyalar/201812312311937-FEN%20BİLİMLERİ%20ÖĞRETİM%20PROGRAMI2018.pdf
http://mufredat.meb.gov.tr/Dosyalar/201812312311937-FEN%20BİLİMLERİ%20ÖĞRETİM%20PROGRAMI2018.pdf
https://doi.org/10.1111/ssm.12376
https://doi.org/10.1207/S15327809JLS0903
https://doi.org/10.1207/S15327809JLS0903
https://doi.org/10.1016/j.technovation.2005.06.012
https://doi.org/10.1016/j.technovation.2005.06.012
https://doi.org/10.1177/25151274211029207
https://doi.org/10.1177/25151274211029207
https://doi.org/10.1177/25151274211029204
https://doi.org/10.1177/25151274211029204
https://doi.org/10.1080/03057267.2020.1755802
https://doi.org/10.1080/03057267.2020.1755802
https://doi.org/10.5772/intechopen.88141




ORIGINAL ARTICLE

The Impact of Extracurricular Tutoring
Time Investment on Academic
Performance of Secondary School
Students: An Empirical Analysis Based
on PISA2015 Data of Four Provincial
Administrative Regions in China

Haisheng Song,* Haiping Xue?

1. East China Normal University, Shanghai 200062, China
2. Capital Normal University, Beijing 100048, China

Abstract: We use the Hierarchical Linear Model to analyze the cur-
rent state of extracurricular tutoring time for secondary school stu-
dents and its impact on academic performance using PISA2015
data from four provincial administrative regions in China. The
study discovered that the effect of extracurricular tutoring time on
academic performance is a non-linear relationship that initially
declines and then increases, indicating that subject-specific tutor-
ing have a threshold effect. When tutoring time exceeds a certain
threshold, academic performance improves qualitatively. However,
when mathematics tutoring time exceeds a certain threshold, the
gap in mathematics scores between students from different family
backgrounds widens, resulting in educational inequality. The effect
of school curriculum time on student achievement is a non-linear
relationship that begins with an increase and then declines. When
compared to off-campus tutoring time, in-school curriculum time
can more effectively improve student academic performance.
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Introduction

XTRACURRICULAR tutoring, dubbed “shadow education” in international

academic circles (Bray, 1999), has grown rapidly in China’s urban and rural

areas over the last two decades, with approximately 200,000 extracurricular
tutoring institutions, 137 million students enrolled in tutoring, and 7-8.5 million teach-
ers employed by tutoring institutions (Yang, 2018). With the implementation of the bal-
anced compulsory education policy and the burden reduction policy, the time spent in
school by primary and secondary school students has been reduced significantly, while
after-school homework has been significantly reduced, and after-school time has been
significantly increased. This incentivizes an increasing number of compulsory educa-
tion students to engage in extracurricular tutoring after school and during the holidays
in order to enhance their academic performance or develop their talents in order to gain
an advantage in future competition for higher education or employment, thereby ex-
panding the on-campus competition to off-campus tutoring institutions (Xue & Li,
2016).

Learning time is critical in educational activities, and extracurricular tutoring
time is becoming an increasingly significant part of students’ learning time. However,
nothing is known about the effect of students’ extracurricular tutoring time on their aca-
demic achievement. Therefore, who devotes the most time to after-school tutoring?
How does extracurricular tutoring time affect kids’ academic performance? Is spending
more time on extracurricular tutoring beneficial? Does the discrepancy in the amount of
time spent on extracurricular tutoring by secondary school students exacerbate the ine-
guality in educational outcomes? To address the above questions, we use the results of
the 2015 Program for International Student Assessment (PISA) in Beijing, Shanghai,
Jiangsu, and Guangdong to examine the current state of secondary school students’ tu-
toring time and the impact of tutoring time investment on academic achievement using
statistical descriptions and a hierarchical linear model. We then make recommendations
based on the findings of the study.

A Literature Review

Studies conducted in China and other countries have primarily focused on the influence
of extracurricular tutoring on academic attainment, with varying conclusions (Byun,
2014; Lee, 2013; Zhang et al., 2015; Hu et al., 2015; Xue, 2016). Fewer studies have
been undertaken on the time commitment of students to extracurricular tutoring and its
effect on academic progress. Although some experts have researched the association
between extracurricular tutoring time and student progress, their conclusions are incon-
sistent (Song & Xue, 2017). Several studies have discovered a positive effect on aca-
demic attainment of students’ extracurricular tutoring time commitment. Liu (2012)
discovered that tutoring has a considerable favorable influence on students’ reasoning
and deductive abilities and mathematics achievement, but that this benefit diminishes
with increasing tutoring duration. Fang et al. (2018) discovered a statistically significant
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favorable effect of tutoring time spent on primary school students’ achievement. More-
over, several studies have discovered that extracurricular tutoring time commitment has
a detrimental influence on academic attainment. Shen (2014) discovers a negative link
between students® extracurricular tutoring time and their mathematical performance.
Additionally, Hao (2016) observed a negative association between tutoring duration and
math achievement.

Other studies have discovered a nonlinear link between the time spent on extra-
curricular tutoring and academic attainment. Li et al. (2016) observed a non-linear asso-
ciation between extracurricular tutoring time and academic achievement, with an initial
increase and later a decrease. Specifically, students who receive 0-3 hours and 3-6 hours
of tutoring per week demonstrate a significant upward trend in academic achievement
when compared to students who do not receive extracurricular tutoring, while students
who receive 6-8 hours of tutoring per week demonstrate a slight decline in academic
performance, and students who receive more than 8 hours of tutoring per week demon-
strate a significant decline in academic achievement. Ma and Zheng (2017) discovered
that extracurricular tutoring time has a considerable effect on students’ academic devel-
opment, but only when a particular threshold level is exceeded can a qualitative gain in
academic achievement occur. According to Hu et al. (2017), mathematics tutoring time
has a significant favorable influence on the academic accomplishment of Korean sec-
ondary school students in mathematics, but has a significant detrimental effect on the
mathematics literacy scores of Hong Kong secondary school students. Additionally,
mathematics tutoring time has a considerable positive influence on the mathematical
literacy scores of Japanese secondary school pupils, indicating a non-linear relationship.

The majority of recent studies focus on the overall status of extracurricular tu-
toring and its relationship to academic accomplishment, and the conclusions are incon-
sistent. There are few studies that focus exclusively on extracurricular tutoring time.
Simultaneously, few researchers have investigated the topic of how discrepancies in
extracurricular tutoring time amongst students from diverse family origins result in dif-
ferences in academic achievement, which leads to educational inequality and even edu-
cational equity (Xue & Song, 2018). To address this gap, this study undertakes pertinent
research on extracurricular tutoring time and systematic investigations into the dispari-
ties in students’ extracurricular tutoring time investments in various subjects and their
impacts on academic achievement, followed by a detailed analysis. Additionally, the
impact of extracurricular tutoring time on educational equity is discussed in order to
broaden the scope of extracurricular tutoring studies.

Methodology

Variable and Data Source Description

The data for this study came from the Organization for Economic Cooperation and De-
velopment’s (OECD) 2015 PISA results. PISA is a triennial assessment that aims to
enhance educational policies and the quality of education in a country through world-
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Table 1. Variable Description.

Variable Variable

Type (Abbr.) Description

Dependent Science Literacy Scores (SCILS)

Variable Mathematics Literacy Scores Continuous Variable, Means of the Plausible value (1-
(MATLS) 10) in Science, Mathematics, or Reading

Reading Literacy Scores (REALS)
Independent  Student Level

Variable Science Extracurricular Tutoring
Time (SCIETT)

Mathematics Extracurricular Tutor-
ing Time (MATETT)

Chinese Extracurricular Tutoring
Time (CHIETT)

Continuous Variable, Hours per Week

Gender (GE) 0=Female, 1=Male
Schooling Stage (SS) 0=Middle School; 1=High School
Self-Educational Expectations

(SEE) Classified by ISCED standard education level

Index of Economic, Social and
Cultural Status (ESCS)

School Level

Continuous Variable

Science Curriculum Time (SCICT)

Mathematics Curriculum Time Continuous Variable, Hours per Week

(MATCT)

Chinese Curriculum Time (CHICT)

School Location (SL) 0= Rural Area; 1=County/town Area; 2=Urban Area
School Ownership (SO) 0=Private; 1=Public

Class Size (CS) Continuous Variable

Student-Teacher Ratio (STR) Continuous Variable

(Sshé)’\r/tle)lge of Educational Material Continuous Variable

Index Proportion of all Teachers

Fully Certified (PTFC) Continuous Variable

wide comparisons. PISA 2015 examined a total of 9,841 schoolchildren from 268
schools in Beijing, Shanghai, Jiangsu, and Guangdong. Science was the primary subject,
while reading and mathematics were secondary. This study uses data from the
PISA2015 student and school questionnaires. Table 1 lists the variables used in this
investigation.

Research Methods

The academic performance of students is influenced by a variety of factors, including
school, classroom, individual, and family. Due to the layered nature of the PISA data,
this study employs a hierarchical linear model to examine the effect of secondary school
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students’ extracurricular tutoring time investment on academic achievement. The Hier-
archical Linear Model is capable of examining random mistakes across variables from
various schools while also conceiving the cross-level data structure, showing the true
intrinsic link between the variables.

Zero Model

The zero model has no explanatory variables at the student or school level. It focuses on
the individual and contextual differences within the sample under investigation. The
zero model is used to calculate the academic performance of each subject for a student
i-th attending school j-th (Zhou & Wu, 2008). :

Student level: Yij:B0j+ &ij, eij~N (0,82) (1)
School level: BOj:YOO'i' Uojs UojNN (O,Too) (2)

j denotes a school, i denotes a secondary school student, Yj; denotes the aca-
demic performance of secondary student i-th in school j-th, By; denotes the average aca-
demic performance of secondary students in school j, and e; denotes the student-level
random error, defined as the difference between the academic performance of second-
ary student i-th in school j-th and the school’s average performance. yqo denotes the av-
erage academic performance of secondary students in each subject across all schools,
and Ug; denotes the random error at the school level (Xue et al., 2011).

Full Model

A full hierarchical linear model is one in which explanatory or predictive factors are
incorporated at the student and school levels of the linear model of student academic
performance. This study employs a two-tiered model:

Student level: Yjj = Boj+ B1j GE+ B2j SS +B3j SEE+P4 ESCS+Ps; ETT+ P

ETT*B;(ETT*ESCS) + ej;, €;~N (0, 5°) (3)
School level: Boj:'Yoo +701CT+Y()2CT2+'Y03SL+'YOASO+Y05CS+Y05C52+’Y07STR+ YosSEM+
YooP TFC+ Ugj, Ugi~N (0, Too) (4)
Results

The Group Differences in Extracurricular Tutoring
Time Investment among Secondary School Students

In China, the average weekly extracurricular tutoring time for secondary school stu-
dents studying science is 2.24 hours, less than the OECD average (2.53 hours). Chinese
students spend 3.56 hours per week tutoring in mathematics and 3.14 hours per week
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Table 2. Analysis of the Differences in Extracurricular Tutoring Time

Investment among Different Groups of Secondary School Students.

. SCIETT MATETT CHIETT
Variable Name
Mean T-test Mean T-test Mean T-test

Female 2.22 3.38 2.92

GE -4.710%** —— -3.808*** —— -4.357%*
Male 2.60 3.73 3.34
Middle School  2.77 3.96 3.69

SS - 10.486*** —— 0.835** ——— 13.754**
High School 1.94 3.02 2.38
Low SES? 2.38 3.02 3.12

ESCS - -1.339 — -5.048* — -3.140
High SES 2.46 3.87 3.15
Private 2.49 3.74 3.28

SO - 0.703 —_— 1.397 — 1.180
Public 2.40 3.52 3.10

Note: 1.*, **, *** indicate significant at the level of 10%, 5%, and 1%, respectively

tutoring in the Chinese language, both of which are much more than the OECD average
(3.03 hours and 2.61 hours). Table 2 illustrates the group disparities in the amount of
time spent on extracurricular tutoring by secondary school students. Girls spend 2.22,
3.38, and 2.92 hours per week on extracurricular tutoring in science, mathematics, and
Chinese, respectively, significantly less than boys do (2.6, 3.73, and 3.34 hours); junior
secondary school students spend 2.77, 3.96, and 3.69 hours per week on extracurricular
tutoring in science, mathematics, and Chinese, respectively, significantly more than
senior secondary school students do (1.94, 3.02, and 2.38 hours); students whose family
socioeconomic status is lower than the average (referred to as “low SES” students)
spend 3.02 hours per week on mathematics extracurricular tutoring, which is signifi-
cantly less than that of students (3.87 hours) with above-average family socioeconomic
status (referred to as “high SES” students). High SES students receive 2.46 and 3.15
hours of extracurricular tutoring in science and Chinese language per week, respectively,
which is comparable to the 2.38 and 3.12 hours received by low SES students. Students
in private schools receive 2.49, 3.74, and 3.28 hours of extracurricular tutoring in sci-
ence, mathematics, and Chinese language per week, respectively, while students in pub-
lic schools receive 2.4, 3.52, and 3.10 hours of extracurricular tutoring per week, re-
spectively, but none of the differences are statistically significant.

Regression Analysis

According to established guidelines for empirical judgment, an intraclass correlation
coefficient (ICC) greater than 0.059 indicates significant inter-school variation, necessi-
tating consideration of the between-group effect during statistical modeling treatment.
The ICCs are all greater than 0.059 in the zero model of secondary school pupils’ aca-
demic achievement in science, mathematics, and reading. As a result, it is important to
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Table 3. Hierarchical Linear Model Analysis of the Effect of Science

Extracurricular Tutoring Time Investment on the Science Literacy
Score of Secondary School Students.

Variable Model 1 Model 2 Model 3
Student Level

SCIETT -2.747** (0.194) -4.414*** (0.437) -4.351*** (0.469)
SCIETT? 0.187*** (0.030) 0.186*** (0.030)

SCIETT*ESCS

0.065 (0.174)

Female (Male as a Reference)

-16.292%+ (1.320)

-16.221%* (1.319)

-16.209%** (1.320)

Middle school
(High School as a Reference)

-25.124* (2.625)

-25.022% (2.621)

-25.036%* (2.621)

SEE

17.876%* (0.493)

17.863** (0.492)

17.863** (0.492)

ESCS 1.812** (0.817) 1.841* (0.816) 1.689* (0.913)
School Level

SCICT 7.466** (0.479) 7.535%** (0.479) 7.529*** (0.479)
sScICT? -0.281%* (0.024) -0.285% (0.024) -0.284* (0.024)
SL 1.743 (1.904) 1.695 (1.894) 1.694 (1.894)

Private School
(Public School as a Reference)

1.958 (7.154)

2.094 (7.118)

2.114 (7.118)

cs 5.015* (1.752) 4,965 (1.744) 4.963* (1.744)
cs? -0.058** (0.022) -0.058** (0.022) -0.058** (0.022)
STR -0.096 (0.282) -0.092 (0.281) -0.092 (0.281)

SEM -4.833** (1.618) -4.830** (1.609) -4.834** (1.609)
PTFC 69.264** (29.263) 68.914* (29.121) 68.915** (29.119)
Intercept 369.855*** (34.019) 371.952*** (33.855) 371.808*** (33.855)
Model Significance 0.000 0.000 0.000

Observed Value 7663 7663 7663

Note: 1.*, ** *** indicate significant at the level of 10%, 5%, and 1%, respectively. 2. Standard errors are in

parentheses.

analyze the nested data using the Hierarchical Linear Model in order to precisely ex-
plore the correlations between variables (Zhou & Wu, 2008).

The Effect of Extracurricular Tutoring Time Invest-
ment on the Academic Performance of Secondary

School Students

The effect of science extracurricular tutoring time? investment on secondary school stu-
dents’ science literacy scores is seen in Table 3. After controlling for other variables,
Model 1 indicates that extracurricular tutoring time has a significant negative influence
on students’ science literacy scores; for every additional hour of science extracurricular
tutoring time, students’ science scores decline by around 2.7 points. Further analysis of
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Table 4. Hierarchical Linear Model Analysis of the Effect of Mathemat-

ics Extracurricular Tutoring Time Investment on the Mathematics Lit-
eracy Score of Secondary School Students.

Variable

Model 4

Model 5

Model 6

Student Level

MATETT -2.408% (0.154) -5.355%** (0.401) -5.650%** (0.427)
MATETT? 0.192** (0.024) 0.194** (0.024)
MATETT*ESCS 0.280** (0.139)

Female (Male as a Reference)

-15.272%* (1.285)

-15.159%+ (1.281)

-15.174*+ (1.280)

Middle school
(High School as a Reference)

-25.300%** (2.616)

-24.565** (2.609)

-24.494%* (2.608)

SEE

19.288%+ (0.476)

19.292%+ (0.474)

19.290%* (0.474)

ESCS 2.576** (0.793) 2.733* (0.790) 3.736*** (0.933)
School Level

MATCT 5.429*** (0.860) 5.457*** (0.856) 5.475** (0.856)
MATCT? -0.304*** (0.046) -0.316*** (0.046) -0.316** (0.046)
SL -0.830 (2.129) -0.960 (2.123) -0.964 (2.123)

Private School
(Public School as a Reference)

-2.320 (8.006)

-2.314 (7.984)

-2.379 (7.985)

cs 5.740** (1.958) 5.686** (1.952) 5.672* (1.951)
cs? -0.065** (0.025) -0.064** (0.025) -0.064** (0.025)
STR -0.297 (0.309) -0.296 (0.308) -0.296 (0.308)

SEM -4.201* (1.809) -4.228** (1.804) -4.201** (1.804)
PTFC 62.242%** (32.505) 61.430*** (32.418) 61.176*** (32.418)
Intercept 374.087* (37.968) 379.613** (37.873) 380.586*** (37.877)
Model Significance 0.000 0.000 0.000

Observed Value 8178 8178 8178

Note: 1.*, ** *** indicate significant at the level of 10%, 5%, and 1%, respectively. 2. Standard errors are in

parentheses.

Model 2 (obtained by incorporating the quadratic term of science extracurricular tutor-
ing time into Model 1) reveals that science extracurricular tutoring time has a signifi-
cant nonlinear effect on students’ science scores in the form of a U-shaped curve—in
other words, science extracurricular tutoring has a negative effect on students’ science
scores when science tutoring time is less than 12 hours per week, but a positive effect
when science tutoring time exceeds 12 hours per week. This implies that scientific ex-
tracurricular tutoring has a clear threshold impact, and it is difficult for science tutoring
to have a clear influence on academic performance improvement in science without a
significant time investment. This suggests that students must receive more than 12
hours of scientific tutoring per week (an average of more than 1.71 hours of science
tutoring per day) in order to see a significant increase in their science performance.
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Table 5. Hierarchical Linear Model Analysis of the Effect of Chinese

Extracurricular Tutoring Time Investment on the Reading Literacy
Score of Secondary School Students.

Variable

Model 7

Model 8

Model 9

Student Level

CHIETT

-3.542%* (0.163)

-7.763%* (0.407)

-7.899% (0.433)

CHIETT?

0.288** (0.026)

0.289** (0.026)

CHIETT*ESCS

0.132 (0.145)

Female (Male as a Reference)

8.760* (1.319)

8.497* (1.309)

8.463** (1.309)

Middle school
(High School as a Reference)

-24.833** (2.686)

-23.863** (2.665)

-23.828** (2.666)

SEE

17.195*+ (0.485)

17.112%+ (0.481)

17.116% (0.481)

ESCS 4.741** (0.813) 4.686*** (0.807) 5.098*** (0.924)
School Level

CHICT 6.887*** (0.959) 6.788*** (0.952) 6.816*** (0.952)
CHICT? -0.374** (0.054) -0.384** (0.054) -0.386*** (0.054)
SL 1.412 (2.066) 1.193 (2.048) 1.186 (2.048)

Private School
(Public School as a Reference)

1.468 (7.762)

1.001 (7.694)

0.946 (7.696)

cs 5.571* (1.904) 5.474* (1.887) 5.463** (1.887)
cs? -0.063** (0.024) -0.062** (0.024) -0.062** (0.024)
STR -0.270 (0.302) -0.269 (0.299) -0.269 (0.300)

SEM -4.763* (1.754) -4.763* (1.739) -4.755** (1.739)
PTFC 68.176*** (31.523) 64.521%** (31.249) 64.275* (31.259)
Intercept 324.625*** (36.828) 335.837** (36.519) 336.350*** (36.533)
Model Significance 0.000 0.000 0.000

Observed Value 7830 7830 7830

Note: 1.*, ** *** indicate significant at the level of 10%, 5%, and 1%, respectively. 2. Standard errors are in
parentheses.

Table 4 illustrates the influence of mathematics extracurricular tutoring time
invested on secondary school students” mathematical literacy results. After controlling
for other variables, mathematics extracurricular tutoring time has a significant negative
influence on mathematics scores; with each additional hour of mathematics tutoring
time, students’ mathematics scores decline by around 2.4 points. Further analysis of
model 5 (by including the quadratic term for mathematics extracurricular tutoring time
in model 4) reveals that mathematics tutoring time has a significant nonlinear effect on
mathematics scores, exhibiting a U-shaped curve, when weekly mathematics tutoring
time is less than 14 hours, tutoring has a negative effect on mathematics scores; howev-
er, when weekly mathematics tutoring time is greater than 14 hours, tutoring signifi-
cantly improves mathematics scores. This demonstrates that mathematics extracurricu-
lar tutoring has a clear threshold effect, and it is difficult to get a meaningful positive
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effect with insufficient time of mathematics tutoring. Students require more than 14
hours of mathematics coaching each week (on average, more than 2 hours per day) to
significantly enhance their mathematics performance.

Table 5 shows the effect of extracurricular Chinese language tutoring on the
reading literacy scores of secondary school pupils. After controlling for other variables,
Model 7 demonstrates that, after controlling for other variables, Chinese extracurricular
tutoring time has a significant negative influence on students’ reading scores; for each
additional hour of Chinese extracurricular tutoring time, students’ reading scores de-
cline by around 2.8 points. Further analysis of model 8 (which is obtained by adding the
quadratic term for Chinese extracurricular tutoring time) reveals that Chinese tutoring
time has a significant non-linear effect on students’ reading scores, exhibiting a U-
shaped curve; that is, when weekly Chinese tutoring time is less than 13 hours, there is
no significant effect on students’ reading scores; however, when weekly tutoring time
exceeds 13 hours, there is a significant effect on students’ reading scores. To enhance
their reading scores, students must receive at least 13 hours of Chinese language in-
struction each week (or an average of more than 1.86 hours of tutoring per day).

To further examine the heterogeneity of the effect of extracurricular tutoring
time investment on secondary school students’ test results, the interaction variables of
extracurricular tutoring time and ESCS (economic, social, and cultural status) are added
to obtain Models 3, 6, and 9. After controlling for other variables, the results show that
family ESCS contributes positively to the effect of mathematics tutoring time on math-
ematics scores and passes the significance test; students’ family ESCS contributes sig-
nificantly to the effect of science tutoring time on science literacy scores, but does not
pass the significance test; and family ESCS significantly contributes to the effect of
Chinese tutoring time on student reading results, but does not pass the significance test.

Meanwhile, Tables 3, 4, and 5 demonstrate that school curriculum time has a
considerable beneficial influence on students’ scores and that the effect is non-linear,
following an inverted U-shaped curve that ascends first and then declines. The most
significant improvement in pupils’ science literacy scores occurs when the school sci-
ence curriculum is approximately 13 hours per week. Approximately 9 hours of school
mathematics curriculum time each week greatly boost pupils’ academic achievement in
mathematics. The most substantial improvement in students’ reading performance oc-
curs when the weekly school curriculum time for Chinese is approximately 9 hours.

Conclusions and Discussion

This study examined the effects of extracurricular tutoring time investment on second-
ary school students’ academic performance and came to the following conclusions:
First, there is a significant nonlinear relationship between extracurricular tutor-
ing time and the academic performance of secondary school students in the form of a U-
shaped curve, indicating that extracurricular tutoring has a significant threshold effect
and that it is difficult to achieve a significant positive effect on student academic per-
formance with too little tutoring time. Only when a certain threshold is exceeded can a
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qualitative improvement in academic performance occur, i.e., when students attend
more than 12 hours, 14 hours, or 13 hours of weekly tutoring in science, mathematics,
or Chinese, respectively (i.e., more than 1.71 hours, 2 hours, or 1.86 hours of tutoring
for the three subjects per day).

Time is a critical input in the educational process (Ma & Zheng, 2017). The
majority of kids devote significant time after school to extracurricular tutoring in order
to improve their exam scores. Extracurricular tutoring, being a supplement to school
education, presumably has a similar substance to the school curriculum. As a result, the
content of extracurricular tutoring courses during the early stages is repetitious and un-
focused, which may contribute to students’ aversion and resistance to learning. Thus,
coaching may appear to be unsuccessful after a brief duration. However, as the semester
progresses, the extracurricular tutoring becomes more targeted, the cumulative effect of
learning increases, and students attain improved academic performance. Likewise, the
quality of extracurricular tutoring institutions varies throughout China, and the majority
of students (75%) receive extracurricular tutoring from private tutors®. As a result, the
tutors’ quality and the tutoring sites’ circumstances cannot be guaranteed. Tutoring’s
effect is further limited by the fragmentation of tutoring time and the decentralization of
tutoring venues. At the same time, learning is a cumulative process, and tutoring’s ef-
fects cannot be felt immediately. The influence of tutoring on academic performance
improvement may not become apparent until the student’s tutoring time hits a certain
threshold.

Second, the influence of extracurricular mathematics tutoring time on mathe-
matics achievement varies dramatically among secondary school students with varying
household ESCS. Students with a higher family ESCS devote more time to mathematics
tutoring. Thus, mathematics extracurricular tutoring time contributes to the widening of
the achievement gap between students from diverse family situations, resulting in ineg-
uitable educational outcomes.

The conclusion is adequately described by the Maximally Maintained Inequali-
ty (MMI) theory (Raftery & Hout, 1993) and the Effectively Maintained Inequality
(EMI) theory (Lucas, 2001). According to the MMI hypothesis, when a certain stage of
education is not universally available, educational rivalry is oriented toward acquiring
an edge in accessing that stage, hence maximizing the maintenance of educational dis-
parity. According to the EMI theory, once a particular stage of education becomes uni-
versally accessible, the focus of educational rivalry switches to the quality of education
at that stage in order to effectively preserve educational inequality. With the promotion
of balanced compulsory education in China and the implementation of numerous aid
programs for underprivileged schools in recent years, the connection between family
background and access to a high-quality education has decreased. The disparity in edu-
cational quality achieved on the “initial battlefield” (i.e., the classroom) of educational
rivalry between children from diverse familial origins is steadily closing. As a result, in
order to preserve their competitiveness in obtaining a high-quality education, advan-
taged families turn to the “second battlefield” of educational rivalry, namely extracur-
ricular tutoring. In today’s commercialized market for extracurricular tutoring, finan-
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cially advantaged families are better equipped to pay for their children’s costly extra-
curricular tutoring. Thus, the disparity in extracurricular tutoring among students with
disparate family ESCS exacerbates the disparity in educational acquisition, and it has
developed into an alternative mode of intergenerational transmission of family capital,
which serves as a social reproduction mechanism for education and also has an effect
on the equity of compulsory education.

Third, the effect of school curriculum time on student academic performance
follows an inverted U-shaped curve, with the positive effect on student academic
achievement improvement peaking at 13, 9, and 9 hours per week for science, mathe-
matics, and Chinese, respectively. In comparison to extracurricular tutoring, curriculum
time during the school day may be more helpful in improving student academic
achievement.

This demonstrates the vital importance of school curriculum time in ensuring
student achievement progress. Because the school serves as the primary location for
student learning, where students’ schedules are consistent and predictable, and the qual-
ity of school teachers is more reliable. Additionally, schoolteachers are typically more
familiar with their students’ educational circumstances and may provide more relevant
tutoring. Additionally, the school’s learning environment and atmosphere are more
conducive to student learning, resulting in more productive in-school learning time.
However, China has been implementing a “burden reduction” program in recent years,
decreasing students’ in-school and homework time to guarantee that kids have adequate
time for sleep and hobbies. While students’ in-class learning time is reduced, the major-
ity of students and parents devote additional time to after-school tutoring. As a result,
the “burden reduction” policy is ineffective. Therefore, we should approach policy in-
telligently, particularly when it comes to minimizing students’ in-school burden. Re-
turning student learning to campus and optimizing the function of school education can
significantly boost student academic achievement.

Limitations

The data in this study was processed using the Hierarchical Linear Model. It is capable
of precisely calculating the coefficients of the two levels of variables’ effects on aca-
demic performance. However, because the PISA data is cross-sectional, it is not possi-
ble to determine students’ academic levels prior to their participation in extracurricular
tutoring. Thus, even while we control for students’ personal and familial traits, the ex-
clusion of certain factors may result in biased statistical findings. Additionally, the
method through which tutoring time affects student academic achievement is regulated
by a number of variables. For example, student factors such as motivation and attitude
toward extracurricular tutoring, as well as academic foundation, interest, and effort in
learning, all have a significant impact on academic achievement; tutor factors such as
tutor quality, competence, patience, and responsibility all have a significant impact on
student achievement. A mixed-methods study with high-quality qualitative interviews
and quantitative analysis will enable us to gain a better understanding of the process and

SIEF, Vol.11, No.2, 2022 1563



Song & Xue. (China). Extracurricular Tutoring and Performance in Secondary School.

logic underlying the influence of extracurricular tutoring on student academic progress.
It is a subject worthy of further investigation.

Notes

1.

SES is a discrete variable derived from the ESCS variable, with 1 indicating a level of social and
economic status above the mean for students in the participating countries and defined as “High
SES”; 0 indicating a level of social and economic status below the mean for students in the par-
ticipating countries and defined as Low SES.

In this study, the term “science extracurricular tutoring time” refers to the total amount of time
spent instructing students in science courses (including physics, chemistry, biology, and earth
science).

According to the 2017 China Financial Household Survey conducted by Peking University’s
China Institute of Educational Finance Research, less than 20% of students participate exclu-
sively in extracurricular tutoring provided by commercial institutions, while more than 75% par-
ticipate exclusively in extracurricular tutoring provided by individuals.
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Abstract: With the implementation of the state’s Plan of Construct-
ing High-Level Vocational Schools and Specialties with Chinese
Characteristics, the construction of specialty clusters has become a
hot topic. They are critical tools for improving the educational
guality of vocational schools by promoting vocational education
transformation, upgrading, and innovation. To maximize the effec-
tiveness of specialty cluster development in secondary vocational
school curriculum reform, we must first identify the rationale for
multi-agency involvement in the development of specialty clusters
and then formulate action plans. This article examines the defini-
tions and connotations of specialty clusters and discusses the con-
texts in which specialty clusters emerged. It examines strategies for
developing specialty clusters using Shenzhen’s Longgang NO. 2
Vocational and Technical School as an example.
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ECONDARY vocational education’s specialty clusters are a response to the

growing demand for well-rounded technical and skilled workers in the current

development of industry clusters and job clusters. Specialty cluster education is
a method of skill development based on an in-depth examination of technical and
skilled occupations within regional industry clusters. The strength of a specialty cluster
is in its ability to integrate pertinent specialties and then maximize their effectiveness as
a “cluster.” To advance the quality of vocational education and the development of
high-level specialty clusters, secondary vocational schools’ original curriculum compo-
nents, such as curriculum objectives, teaching teams, and practical training, must be
transformed. Using policies issued by the Ministry of Education as a guide, this paper
seeks to define the mechanism of coordination between the construction of specialty
clusters and the development of industry clusters, as well as the implications of this
mechanism. We examine the practice of developing specialty clusters using Longgang
No.2 Vocational and Technical School in Shenzhen (hereinafter referred to as
Longgang No.2 Vocational School) as a case study, attempting to provide useful guide-
lines for the scientific and efficient construction of high-level specialty clusters for oth-
er secondary vocational schools.

Definitions of “Industry Cluster” and “Specialty Clus-
ter”

The term “industry cluster” derives from Michael Porter’s industry cluster theory, a
Harvard Business School professor who specializes in competitive strategy and interna-
tional competition. It is a phenomenon in which a group of competitive enterprises in a
particular industry, along with their partners, specialized suppliers, service providers,
and related institutions, consolidate in a particular area (Zhao, 2011), with the goal of
increasing their market competitiveness through production factor optimization, re-
source sharing, and cost reduction. At a vocational college or school, a specialty cluster
is a collection of specialties comprised of one or more core specialties associated with
employment advantages and other related specialties that share a common professional
and technical background. Specialty clusters are classified into two types: (i) One is
defined from the school’s perspective. It integrates and shares teaching resources and
basic tangible facilities by combining a specialty of abundant resources with other relat-
ed specialties. (ii) The other is classified according to industry. It is a collection of spe-
cialized skills required by a particular industry. The classification’s guiding principle is
to maximize support for the target industry’s overall development. Various vocational
colleges and schools use this guideline to classify the specialties required by industrial
chains or industry clusters as specialty clusters (Mi & Guo, 2019). Both types share a
common objective: to contribute to societal and industrial development.

The Background of the Popularity of Specialty Clus-
ters
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A New Phase of High-Quality Development in Voca-
tional Education in China

With the development of China’s educational system, public demand for elementary
education has evolved into a demand for higher education. Currently, the educational
levels of various vocational schools vary considerably, and there is still considerable
room for improvement. The purpose of vocational education is to improve the quality of
skilled labor, which necessitates the deliberate development of specialties. Secondary
vocational education in China began with the development of a market economy, but
the emphasis on “planning” and “supply” in the planned economy model has had such a
profound effect on vocational education that vocational education in China has for dec-
ades followed traditional ideas of specialty design and accumulated numerous problems.
For example, secondary vocational colleges and schools’ segmentation of specialties
limits their service capacities, making it difficult to obtain effective industry support for
specialty design. The rate at which new specialties are added, on the other hand, will
never keep up with changing market demand. On the other hand, the constant addition
of new specialties has resulted in the unnecessary consumption of secondary vocational
school educational resources and has even undermined the culture that developing a
specialty requires long-term commitments and efforts (Shen & Shi, 2011). These issues
become more pressing as China’s economic development model shifts, industrial trans-
formation and upgrading accelerates, and a market-oriented employment mechanism is
established. In this context, the establishment of specialty clusters becomes even more
critical in the reform of vocational education.

At present, China’s economy is transitioning from rapid growth to quality
growth, and the positive effects of industry clusters are becoming increasingly apparent,
resulting in a pressing need for high-quality technical and skilled labor. Not only has
internet technology been fully implemented in the service sector, but it is also permeat-
ing primary and secondary industries. The integration of traditional industries with new
intelligent technologies such as cloud computing, big data, and the internet of things
continuously generate new industrial growth points, new trades, and new types of jobs,
while also imposing new requirements on workers, such as the ability to handle in-
creased complexity. In comparison to individual specialties, specialty clusters are more
adaptable to market demand changes. As a result, secondary vocational schools should
prioritize collaboration between specialty clusters and industry clusters in order to in-
crease the adaptability and relevance of training and education (Yuan, 2007).

The Supporting Role of Shenzhen’s Information Tech-
nology Industry in the Creation of Specialty Clusters in
the ICT Industry
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The municipal government of Shenzhen has set the goal of developing a world-class
new-generation information technology industry base for the city’s industrial develop-
ment. Furthermore, it launched implementation strategies for capitalizing on artificial
intelligence and fifth-generation mobile communication (5G) advancements, as well as
adhering to the new internet of everything trend. The information and communications
technology (ICT) industry in Shenzhen’s Longgang District is one of the largest in Asia.
Longgang District has been a global leader in research and development of 5G technol-
ogy, ranking first among China’s top 100 industrial districts. The Banxuegang Science
and Technology Center in Longgang (also known as the ICT industry center in the
Asia-Pacific region) is particularly noteworthy for its ideal and powerful industrial
chains.

To ensure the continued development and talent supply of Longgang District,
the Ministry of Education and the provincial government of Guangdong encourage vo-
cational education colleges and schools to establish first-class specialty clusters aligned
with regional high-end industries and to connect their specialty planning to emerging
strategic industries and industry clusters worth 100 billion or more yuan. Longgang
No.2 Vocational School, located on Yuanshan Street in Longgang District, has naturally
become a target school for establishing high-quality specialty clusters. In September
2021, the Longgang District Local Government officially launched a plan to construct
high-level secondary vocational schools, which included Longgang No. 2 Vocational
School. Since then, by concentrating on cutting-edge technologies and the critical needs
of industrial chains, the school has garnered significant government support for the de-
velopment of ICT specialty clusters.

Criteria and connotations

Connotations of Specialty Clusters

(i) Market-driven: As industrialization progresses, businesses are increasingly inter-
ested in recruiting multi-skilled workers, as those with a single specialty are unable
to meet market demand.

(if) Vocational education remains a vital component of education. The specialty cluster
is not arbitrary; it is determined based on the requirements of each vocational posi-
tion (Li, 2020).

(iii) Coordinative: A cluster’s specialties have a coordinated relationship. While each
specialty is self-contained, they function in concert with other specialties.

(iv) Systematic: A specialty cluster can be thought of as an organized system. It must
not only produce qualified, skilled workers for the world outside the system, but
also gather information from outside the cluster in order to optimize internal clus-
ter elements such as relationships between specialties, curriculum, training condi-
tions, and teaching team.

(v) Innovative: The transformation of traditional industries and the rapid growth of
emerging industries have resulted in the creation of new types of jobs; digitaliza-
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tion has increased the requirements for a variety of occupations. As a result, sec-
ondary vocational schools must constantly innovate and adapt their specialty clus-
ters to changing industrial and environmental conditions. (Wu, 2019).

Criteria for Developing Specialty Clusters

(i) An outstanding teaching team. It is comprised of teaching research groups, top
researchers in each specialty, and qualified part-time faculty.

(ii) A state-of-the-art practice and training facility. The base’s facilities should be suf-
ficiently advanced to accommodate the training and teaching of the specialties.

(iii) Constant curriculum updates. Curriculum development for specialty clusters re-
quires enterprise involvement in order to reflect emerging technologies, techniques,
and industry standards.

(iv) Admissions criteria are in place for qualified students.

(v) Post-graduation survey to determine students’ employment status, employers’
evaluations of students, and students’ job satisfaction.

(vi) Extensive collaboration between schools and businesses. Collaboration between
schools, businesses, and industries results in significant collaboration projects and
patents (2019, Ren).

Strategies for the Development of Specialty Clusters

To Connect Specialty Cluster Construction with Socio-
economic Development

Prior to developing specialty clusters, it is critical to ascertain the relationship between
vocational education and regional industrial development. Shenzhen is currently accel-
erating the development of strategic emerging industries with the goal of establishing a
world-class industrial base for next-generation information technology. Longgang Dis-
trict is expected to develop a trillion-yuan ICT industry. Industrialization on a massive
scale generates enormous demand. According to the China Software Industry Associa-
tion’s Research on the Demand for Talents in China’s ICT Industry, released on August
21, 2018, the industry requires an additional 7.65 million practitioners and the demand
is still growing. Shenzhen’s advantages in terms of land use, capital, and talent ensure
the region’s rapid development in the ICT industry. Vocational colleges and schools
should seize this opportunity and invest heavily in the development of specialty clusters.

To Focus on the Needs of the Industrial Chain in De-
signing Specialty Clusters

The industrial chain is a term from industrial economics that refers to a chain relation-
ship that forms spontaneously between various industrial segments as a result of certain
technical and economic associations as well as spatial-temporal relationships. Compa-
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nies in the industrial chain exist in response to market conditions of supply and demand,
perform a variety of tasks, and have varying demands for skilled labor. Secondary voca-
tional schools should determine the role of each specialty and the distinct skill require-
ments of different enterprises along the industrial chain when designing specialty clus-
ters. They should also analyze the trainees’ unique learning situations and recommend
appropriate specialties and curricula based on their future employers’ recruitment plans
(Xu & Zhu, 2022).

Along with providing students with fundamental vocational knowledge,
Longgang No.2 Vocational School frequently arranges for students to receive off-
campus training at Shenzhen Toulang E-Commerce Co., Ltd. Through highly intensive
practical training, students will gain a true sense of the corporate atmosphere within the
industrial chain, an understanding of how e-commerce related tasks are performed, and
a mastery of the various skills required in the e-commerce industry. Students gain an
understanding of their potential job positions in the job market, the requirements for
multi-skill application-oriented jobs, and the ability to make autonomous decisions
about their future development as a result of their practical operation experience (Zheng,
2020).

To be Forward-Looking and Flexible in Developing
Specialty Clusters

Apart from meeting the immediate needs of regional core industries, vocational schools
should anticipate future specialty cluster development. This means that specialty clus-
ters should focus on emerging industries that are still in their infancy but have the po-
tential to last at least two decades, if not longer. After twenty to thirty years of devel-
opment, an industry may experience a period of industrial recession or transformation.
As a result, the planner must account for the possibility that specialty clusters will need
to transform at some point in the future if the industry underlying the specialty clusters
experiences a recession. When this occurs, teaching teams responsible for declining
specialty clusters should be able to restructure their curricula. The cluster’s combination
of specialties should be adaptable to changes in demand as industrial development pro-
gresses. As long as it retains this adaptability, when an industry’s recession renders a
specialty cluster obsolete, the vocational school’s intellectual resources can rapidly
transform and generate a new specialty cluster (Zhou, 2001).

Experts from colleges and universities, as well as industry leaders, have aided
in the specialization planning of Longgang No. 2 VVocational School, ensuring that it is
aligned with the needs of modern enterprises in Shenzhen. At the school’s inception,
nine popular specialties were offered: computer network technology, exhibition service
and management, animation and game production, e-commerce, accounting, financial
services, community affairs administration, high-star hotel management, and optometry
and eyeglasses. In 2020, internet of things application technology was added to the spe-
cialty range (Zheng, 2020). Longgang No. 2 Vocational School demonstrates foresight
and adaptability in specialty settings, ensuring students’ employment success.
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To Develop High-level Human Resources and Recruit Teachers with Outstanding Pro-
fessional Background

Secondary vocational schools should recruit teachers with extensive profes-
sional knowledge, innovative teaching strategies, and extensive scientific research expe-
rience to serve as leaders in developing specialty clusters. Moreover, to better serve
regional economic development, vocational schools should recruit senior executives
with extensive management experience and a strong sense of reform and innovation
from influential leading enterprises in the information and communications technology
industry; they can integrate their expertise in the high-end industry into the school’s
curriculum development and guide the future development of specialty clusters (Wu,
2019).

Shenzhen Toulang E-commerce Co., Ltd. serves as the Longgang No. 2 Voca-
tional School’s off-campus training base. It has sent a professional training team to the
school to implement a pertinent training plan based on current e-commerce industry
demand (Zheng, 2020).

To Upgrade Basic Training Equipment and Facilities for Specialty Clusters
To connect specialties with industry and supply the industry with skilled labor, voca-
tional schools should have training devices that function similarly to the industry’s ac-
tual production equipment. Due to the constant updating of technologies and equipment
in national or local strategic industries, the school should invest sufficient funds in
teaching equipment renewal to keep up with the rate of technological advancement. If
current training is conducted using obsolete equipment, the school will be unable to
produce qualified skilled workers for future industrial development.

Longgang No. 2 Vocational School’s newly constructed training building con-
tains 57 classrooms. Additionally, the hotel’s training room was converted from the
former canteen. Each specialty is assigned four to eleven training classrooms. Besides,
the school has constructed an art design training room, a 3D printing training room, and
a design display training room; virtual reality technology is being implemented in the
specialty of community affairs administration. The comprehensive training facilities
each have their own distinct characteristics and functions, laying the groundwork for the
development of high-quality specialty clusters.

To Develop Unique Specialty Clusters Different from
those of other Schools

Since the country began promoting the development of vocational colleges and schools
in 2019, high-level schools and clusters of high-level specialization have sprouted up
throughout the country. In Shenzhen City alone, there are two vocational colleges with
four specialty clusters and eight secondary vocational schools with 12 specialty clusters;
the numbers continue to grow. To avoid oversupply and waste of educational resources
in a particular specialty cluster, vocational schools should first investigate established
specialty clusters at other schools before embarking on developing their own differenti-
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ated ones. The differentiation may be reflected in the various industries they serve or in
the various links in the industrial chain through which they operate.

Problems with the Current Coordination between
Specialty Clusters and Industry Clusters

Almost all vocational colleges and schools have some form of school-business partner-
ship. While some schools have achieved the desired results, the majority have failed to
establish a long-term mechanism for close collaboration with businesses. The primary
reason for this is the latter’s reluctance to participate fully in the partnership. In a mar-
ket-oriented economy, enterprises are profit-driven entities; the majority of them view
involvement in vocational education as a source of direct or indirect financial loss. (i)
School-enterprise collaboration increases their operational costs, as they must cover all
living expenses for students trained in their companies, and students are typically ineffi-
cient workers who waste raw materials when operational errors occur. (ii) School-
enterprise collaboration introduces significant risks. In the event of an accident caused
by a student’s error, the enterprise is liable for the resulting costs, including medical
expenses and compensation, and its goodwill may be harmed. Additionally, without
policy incentives, businesses are disincentivized from directly engaging in vocational
education. They have not integrated school-business collaboration into their value chain.
As a result, the current model of school-business collaboration has not yet been fully
integrated into the development of businesses. Promoting school-business collaboration
is primarily a temporary and ad hoc endeavor on the part of schools and departments of
education. There is no coordinated bilateral action plan in place (Zhang, 2012). To ac-
complish the goal of deep school-enterprise collaboration, we propose that joint-stock
partnerships be encouraged to align both parties’ interests. A board of directors shall be
established in proportion to the assets invested by schools and enterprises in order to
manage and operate the schools cooperatively. Local educational authorities must de-
velop regulations governing school-business collaboration, defining the parties’ rights
and obligations and prescribing evaluation and incentive mechanisms (Hong, 2010).

Conclusions

Among the ten specialties offered by Longgang No.2 Vocational School, finance and
trade can be classified as e-commerce, accounting, and financial services. The three-
specialty cluster has already been recognized by Shenzhen educational authorities as a
high-level specialty cluster. Its target industry is Shenzhen’s modern service sector.
Moreover, the school intends to establish an electronic-information cluster based on the
two established specialties of computer network technology and internet of things ap-
plication technology for the following reasons: (i) At present, ICT is a growing industry
that encompasses the hardware, software, and equipment associated with IT and tele-
communications. It has a long industrial chain, involves numerous enterprises and job
clusters, and can generate a large number of technical positions suitable for secondary
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vocational students. (ii) The Longgang District is the center of the ICT industry, provid-
ing a unique opportunity to engage enterprises in the development of specialty clusters.
And (iii) the school’s existing equipment and teaching resources provide adequate sup-
port for the development of a cluster of this type.

It is necessary to emphasize the importance of closely coordinating the devel-
opment of secondary vocational school specialty clusters with the development of in-
dustry clusters. Secondary vocational schools can truly achieve high-quality education
and contribute to regional economic and social development by establishing high-level
specialty clusters with strong industrial support and following the industrial chain’s de-

velopment trend.
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HADOW education, also known as private tutoring or supplemental education,

is a collection of after-school educational activities designed to help students

improve their academic performance (Bray, 2002). Stevenson and Becker (1992)
coined the term “shadow education” in 1992. Later, Bray (2012) elaborated on shadow
education in a relatively systematic manner, arguing that the metaphor of “shadow”
stems from the fact that shadow education exists only because mainstream education
exists and changes in response to the latter’s changes, and that its overall picture is not
as distinct as the latter’s. Despite the global debate over how to conceptualize and char-
acterize shadow education, scholars agree on the following: (i) Shadow education is a
supplement to mainstream education; (ii) It requires tuition, which is determined by the
profit-making nature of the service providers, whether institutional or individual; and
(iii) The teaching content of shadow education is highly consistent with that of formal
schooling, and its primary objective is the same.

We searched the Chinese academic database CNKI (China National
Knowledge Infrastructure) for the terms “shadow education” and “after-school tutoring”
and found 1,204 articles published between January 2000 and February 2022. The top
20 most frequently cited documents indicate that existing research on shadow education
focuses primarily on its causes, development trends, effects, existing problems, and
governance measures; educational inequality in relation to shadow education is another
hot topic of discussion in this field. The results of a Google Scholar search for “shadow
education” indicate that, from a global perspective, the discussion of shadow education
is also focused on its causes, influences, problems, and other issues. In response to pri-
mary concerns expressed by scholars in China and other countries regarding this issue,
the paper summarizes the major contents and findings of existing authoritative studies
on shadow education in order to present a multi-dimensional picture of shadow educa-
tion research and to provide useful guidelines for future explorations.

The Evolution of Shadow Education

Each country’s history of shadow education is unique due to its socioeconomic devel-
opment and cultural background.

Shadow education is a relatively new phenomenon in China, having emerged
as a result of the country’s reforms and opening up in the 1980s. During the early stages
of reform, the government gradually relaxed restrictions on private education, recogniz-
ing that the public education supported by state revenue could no longer meet the grow-
ing demand for education. Private capital and the establishment of private schools have
become critical solutions to the educational supply shortage problem. Private education,
including tutoring, has begun to grow in popularity. Restricted by market size, social
concepts, and educational policies, shadow education during this era consists primarily
of in-school supplementary lessons and private tutoring via home visits (Pan & Wang,
2020). However, the State Council’s Decision on Deepening Educational Reform and
Comprehensively Promoting Quality Education, as well as subsequent policies issued in
1999, completely prohibited in-school supplementary lessons, particularly those paid
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for remedial programs, dealing a fatal blow to the nascent shadow education. The year
2003 marks a watershed moment in China’s history of shadow education. The People’s
Republic of China’s Private Education Promotion Law legalized profit-making private
schools and tutoring institutions. In the years that followed, shadow education at the
compulsory education level exploded in China, albeit in a disorderly and unregulated
manner to some extent. In July 2021, the State Council’s General Office issued Opin-
ions on Further Reducing the Burden of Homework and Off-Campus Training for Com-
pulsory Education Students (also known as the Double Reduction policy), with the goal
of reducing student school workloads and off-campus tutoring burdens. As a result of
the Double Reduction policy, the scale and scope of shadow education were significant-
ly reduced. This means that numerous subject-specific off-campus training institutions
will either close or restructure their operations. Even off-campus training behemoths
like New Orient and Xueda Education are struggling to stay afloat. Despite the fact that
some off-campus tutoring institutions have remained “underground” and continue to
operate in the training market, the entire shadow education industry has taken a severe
hit (Zhou, 2021).

The majority of Korean scholars agree that the establishment and growth of
shadow education in South Korea are inextricably linked to high-stakes admission ex-
aminations. Thus, the development of shadow education in South Korea paralleled the
dramatic changes in the country’s high-stakes admission examinations and can be clas-
sified into three stages: the sprouting period, the period of complete prohibition, and the
period of legalization. Between 1960 and 1980, South Korea rapidly expanded the size
of colleges and universities under the influence of Western higher education systems,
resulting in severe shortages of professors, infrastructure, and funding, which the Kore-
an government was unable to resolve in a timely manner. It was forced to reduce the
size of universities and limit enrollments. To compete for limited admissions, students
must engage in private supplemental tutoring to bolster their competitiveness, accelerat-
ing the growth of shadow education (Bray & Lykins, 2012). In 1980, in order to allevi-
ate the ever-increasing competition among candidates, the Korean Ministry of Educa-
tion implemented a reform in which students’ in-school test scores and practical per-
formance served as admission credentials in place of the college entrance examination,
and shadow education was completely prohibited. Despite the Ministry of Education’s
prohibition, the number of private tutoring institutes in South Korea increased from 381
in 1980 to 14,013 in 2000, demonstrating that there was a sizable market for shadow
education and that governmental regulation was ineffective. In this context, South Ko-
rea’s Ministry of Education issued the Program for Preventing Overheated Shadow
Education and Improving the Quality of Formal Education in June 2000, signaling a
shift away from outright prohibition toward legalization of shadow education. The pro-
gram formally recognizes shadow education as a legal supplement to formal education
and requires educational authorities to assess the impact of shadow education on educa-
tional equity across socioeconomic classes and to take necessary measures to coordinate
the relationship between formal and shadow education (Byun, 2014).
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Scholars discover that the history of shadow education in Japan is inextricably
linked to the country’s diploma-valued tradition, which places a premium on academic
credentials, and to the deficiency created by the “Relaxing Education” reform. It has
progressed through four stages: laissez-faire, oversight, cooperation, and consolidation.
Prior to 1976, Japan allowed unrestricted development of shadow education, which was
typically used by parents to assist their children in winning academic competitions and
achieving higher levels of education (Yamato & Zhang, 2017). At this early stage, the
Japanese government acknowledged the existence of shadow education but made no
specific regulations or laws to govern it. In the early 1980s, as Japan’s public schools
became increasingly problematic, middle-class parents sought out private education for
their children, believing that it would help them develop ideal learning habits and
achieve greater academic success. Since then, the Japanese government has increased
its focus on shadow education; in 1988, shadow education was classified as an educa-
tion service industry, subject to regulation by the Ministry of Economy, Trade, and In-
dustry (METI) and oversight by the Ministry of Education. In the 1990s, as the Relax-
ing Education reform gained momentum, weekly class hours and instructional content
were reduced to allow for increased study time for the development of comprehensive
competencies, which included students’ autonomous learning abilities, independent
thinking abilities, and living skills. At this point, a partnership between shadow educa-
tion and classroom instruction was established, with the former serving as a vital plat-
form for students to conduct after-school extracurricular activities. Japan began measur-
ing student academic achievement in 2000 with the PISA tests, and average PISA
scores in 2003 and 2006 decreased in comparison to 2000. In response to media scruti-
ny and criticism, public schools began amending their curricula and increasing instruc-
tional content. As a result, teachers were overworked. To alleviate teachers’ workloads,
the collaboration between shadow education institutions and public schools has been
strengthened: teachers from shadow education institutions teach in public schools, pri-
marily offering students services such as career planning and study counseling; shadow
education supports rural education by providing off-campus supplemental tutoring
(Bartlett et al., 2012). At present, shadow education in Japan has developed sustainably
and has become an integral part of national education.

The Status Quo of Shadow Education

The extent to which shadow education exists in various countries has long been a sub-
ject of academic inquiry throughout the world. Data from the existing literature indi-
cates that the growth of shadow education is generally upward-trending and has the po-
tential to create a sizable industry if left unchecked by government policies.

Since the reform and opening up, China’s shadow education sector has grown
rapidly from a minuscule existence to a massive industry. The target group continues to
grow, as does the age range of students participating in after-school tutoring. Chinese
scholars have examined the extent to which off-campus supplementary tutoring exists
from a variety of perspectives.
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Zhao et al. (2021) report that the cumulative number of students enrolled in off-
campus tutoring in China has reached 137 million, with 8.5 million teachers employed
by approximately 200,000 private tutoring institutions. The 2020H1 Report of China
Online Education Survey Data and Case Studies of Representative Enterprises indicates
that the total market size of China’s online education has increased from 221.8 billion
CNY in 2016 to 414 billion CNY in 2017.

Dai (2012) calculated the percentages of students participating in shadow edu-
cation at various education levels using data from the 2004 Survey of Education and
Employment of Urban Residents in China: among all urban students surveyed, the par-
ticipation rates for primary school, general junior secondary school, and general senior
secondary school students were 73.8%, 65.6%, and 53.5%, respectively.

Xue (2015) represented the status quo of shadow education in China by exam-
ining students’ average time spent in cram schools. Their daily average time commit-
ment to after-school supplementary tutoring is 0.8 hours on working days (Monday to
Friday) and 2.1 hours on weekends (Saturdays and Sundays).

However, with the implementation of the Double Reduction policy, limiting the
development of shadow education has become a critical measure for relieving students’
academic burden. This is a severe crackdown on the shadow education industry, which
has resulted in the industry’s demise. The rigorous implementation of the Double Re-
duction policy implies that no new institutions of compulsory education will be ap-
proved. Yang and Li (2022) discover that the number of shadow education institutions
in Yunnan Province has decreased following the implementation of the Double Reduc-
tion policy. The total growth rate of shadow education institutions is approximately -
33%, while subject-based shadow education institutions grow at a rate of -37%; the
share of subject-based shadow education institutions in the total sector declines from 94%
to 88%; and the cancellation rate exceeds 17%.

By contrast, data from Japanese and Korean scholars demonstrates that shadow
education has achieved unprecedented popularity in Japan and South Korea at the mo-
ment. In recent years, as a result of the economic downturn, admission to prestigious
schools and universities has become more critical to students’ future job market com-
petitiveness, resulting in a greater reliance on shadow education by Japanese and Kore-
an students. Japan currently has approximately 55,000 private tutoring establishments,
and approximately 33.7% of primary school students, 51.9% of junior secondary school
students, and 29.3% of senior secondary school students attend after-school remedial
classes. In 2020, the Japanese shadow education industry’s total revenue will reach
470.29 billion yen. In comparison, South Korea’s prevalence of “shadow education” is
even more astounding. According to the New York Times, 75% of South Korean stu-
dents are enrolled in 100,000 cram schools throughout the country. These large-scale
cram schools serve as the backbone of the South Korean educational system, and the
supplementary tutoring economy generates approximately 2.0997 trillion KRW each
year. According to a Hyundai Research Institute (a South Korean think tank) report, the
average Korean family spends nearly 20% of their income on extracurricular tutoring
for their children (Kim, 2016). As a result, it is common for students throughout the
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East Asian region to engage in extracurricular tutoring as a result of the region’s intense
competition. Shadow education in East Asia is currently characterized by high partici-
pation, widespread coverage, profitability, and rapid expansion.

Furthermore, the United Kingdom and Canada, which previously frowned on
after-school tutoring, are beginning to recognize the importance of examinations, and
shadow education now has a greater influence on their educational systems than ever
before. It is rapidly expanding, despite its relatively small size for the time being. Ireson
and Rushforth (2005) reported in their study that 18% of 11th grade students in the
United Kingdom received remedial tutoring in mathematics in 2005.

Types and Forms of Shadow Education

According to the collected literature, research on shadow education’s operational forms
focuses on the operating agents, organizational forms, instructional modes, and tutoring
content.

As per Ru and Yang (2018), the operating agents of shadow education fall into
two categories: institutional and individual. Among Chinese students, the most popular
shadow education institutions include New Oriental Education Group, Xueda Education,
and TAL Education.

Shadow education can be classified into three types based on class size: class
tutoring, group tutoring, and individual (one-to-one) tutoring; and based on instructional
space, it can be classified as in-person or online instruction (Huang, 2020).

There are differences in the content of instruction between shadow education
programs in different countries. Nonetheless, supplementary tutoring in languages (par-
ticularly native language and English), mathematics, and science is common around the
world because these three subjects are core components of selective examinations, have
the greatest impact on student academic performance, and are required for students in-
terested in science and engineering (Peng, 2007).Approximately one-third of Chinese
students currently participate in after-school supplementary tutoring. According to the
results of the China Compulsory Education Quality Survey (2018), 43.8% and 23.4% of
Chinese fourth- and eighth-grade students, respectively, participate in after-school
mathematics tutoring. Additionally, shadow education provides tutoring for compulsory
subjects such as Chinese, mathematics, and foreign languages, as well as training in arts
and sports such as painting, dancing, and musical instrument playing. While Bray (2012)
defines shadow education as subject-based after-school supplementary educational ac-
tivities, China’s unique entrance examination policy, which allows for additional scores
for artistic and athletic ability, makes subjects such as painting, dancing, musical in-
strument playing, and sports examination-oriented for some students and classified as
academic subjects in off-campus training schools.

Reasons for Participating in Shadow Education
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The high rate of student participation in shadow education in East Asia is not only ex-
plained by the historical culture of “He who excels in learning will be chosen as an offi-
cial,” but also by the importance parents place on investing in their children’s education.
The continuous advancement of modern parents’ educational attainment results in an
increased awareness of the critical role of knowledge in their children’s development.
The parental belief that a high investment in child education results in a high return is at
the root of shadow education’s explosive growth.

According to some scholars, the Confucianist tradition of highly valuing educa-
tion may explain the growth of shadow education in East Asia. Education, as a critical
component of social mobility, has enabled many people to advance socially. Although
public school education has long since supplanted the imperial examination system
(Ling, 2007), the concept of “scholarship is superior to anything else” remains deeply
ingrained in the minds of East Asians, influencing their educational decision-making.
As a result, studying diligently has become a widely accepted value in East Asian
communities, particularly in highly selective societies such as China, Japan, and Korea,
where modern education has inherited the imperial examination system’s qualities of
high competitiveness and stakes. To differentiate themselves in various selections and
examinations, students have no choice but to expand their knowledge through after-
school shadow education (Chen & Wei, 2019).

Researchers argue that while grades and academic credentials remain critical
criteria for distinguishing individuals, the importance of cram schools is undeniable.
Despite urgent calls for academic burden reduction and comprehensive competence
education, examinations remain the primary method of selecting talented individuals in
East Asian countries (Gao, 2020). In an examination-oriented educational climate, stu-
dents and parents place a premium on examination results. Those preparing for high
school and college entrance examinations are particularly anxious. Regular mock exams
and rankings will only instill fear in them, driving them to seek out ways to improve
their competitiveness in the battles for school progression. When shadow education
institutions exploit their irrational psychology by promising them an immediate and
significant improvement in academic performance, they will naturally seek assistance
(Yu & Jia, 2020).Moreover, the prevalence of shadow education is inextricably linked
to our society’s “diploma fever.” Employers frequently view a high level of education
as a sign of exceptional talent. The social emphasis on educational backgrounds exacer-
bates students’ sense of crisis and increases their willingness to engage in shadow edu-
cation in order to ensure their success on entrance examinations.

Numerous studies focus their discussion on the influence of the middle class’s
education anxiety on shadow education when they examine the reasons for participating
in private supplementary tutoring. The excessive reliance on and pursuit of educational
attainment on the part of the urban middle class stems largely from their anxiety about
their children’s ability to maintain or even advance family social status. As a result,
they exaggerate the impact of education on their children’s futures, believing that edu-
cational success can stave off the decline of their social status and are thus willing to
stake nearly everything on their children’s education (Tan, 2010). There is, however, a
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significant disparity between the quality of public education and the educational expec-
tations of urban middle-class parents. They can hardly accept advocates for “happy ed-
ucation” and “academic burden reduction” in an examination-oriented educational sys-
tem. Utilizing parents’ mistrust of public education, shadow education institutions en-
tice middle-class families to join supplementary tutoring through exaggerated adver-
tisements such as “guaranteed admission to expected universities.”

According to some scholars, the inadequacy of home tutoring allows shadow
education to thrive. Parents generally feel less capable of providing effective academic
tutoring as their children grow older. Given the perceived inferiority of home tutoring to
professional shadow education institutions, most parents simply delegate the responsi-
bility of supervising their children’s after-school learning to off-campus tutoring institu-
tions (Hu, Fan, & Ding, 2015). Additionally, with a fast-paced urban lifestyle and heavy
workloads, parents often lack the time necessary to accompany their children. Enrolling
their children in multiple tutoring classes is thus a viable option because it can provide a
safe haven for them to stay as well as appropriate supervision over their after-school
studies (Zhang & Bray, 2020).

Besides that, Xue (2015) notes that while parents may make decisions regard-
ing after-school tutoring; students are the true participants in shadow education. The
majority of students participates voluntarily, out of a desire for self-improvement or
peer pressure. Top students are even more motivated to pursue supplemental tutoring
than students with medium or low academic levels, as they face greater pressures and
must work harder to maintain their current rankings. Pan and Wang (2020) observe that,
as shadow education has become ubiquitous, participation in it has developed into a
shared identity for students. Non-participants become the minority. In public schools’
class-based teaching system, learning content and levels of difficulty are typically
standardized for the entire class. Students who do not participate in shadow education, a
small minority, are likely to fall behind in their academic progress. Teachers may even
suggest that they enroll in after-school remedial tutoring to help them catch up with
their classmates.

The Impact of Shadow Education

Existing research on the impact of shadow education considers both its benefits and
drawbacks. On the one hand, it supplements traditional education by meeting students’
unique needs. On the other hand, the profit-driven nature of off-campus training institu-
tions frequently results in exaggerated advertisements that prey on parents’ vulnerable
psychology and coerce them into blindly participating in shadow education. Excessive
after-school tutoring and parental intervention are detrimental to students’ physical and
mental health. Furthermore, whether market-oriented and commercialized operations of
shadow education exacerbate educational inequality has sparked global debates in aca-
demia.

Thus, according to research on the effect of shadow education on student de-
velopment, shadow education can have a detrimental effect on students’ health and mo-
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tivation to learn. In a survey of junior secondary school students in Beijing, Zhao et al.
(2021) discover that subject-based off-campus tutoring significantly reduces students’
sleep time. Shadow education, in addition to intensive school learning, consumes addi-
tional time and energy from students, undoubtedly increasing their academic burden
and robbing them of their learning autonomy. Moreover, excessive after-school tutoring
dampens students’ enthusiasm for self-directed learning (Zhao et al., 2021). Over time,
students may develop academic fatigue and become inefficient learners (Bray, 2012).
Likewise, the primary appeal of shadow education is its ability to improve student test
scores. Through excessive exam skill training, students are led to place an emphasis on
exam results rather than the process of knowledge acquisition, which is detrimental to
the development of students’ creativity and critical thinking. Correspondingly, shadow
education introduces social competition into children’s lives at an early age and encour-
ages them to view the world through a utilitarian lens, which runs counter to the princi-
ple of healthy child development (Peng, 2007). Peng (2018) believes that excessive ex-
tracurricular tutoring burdens students academically and can even make them obsessive
about examinations but apathetic about life. According to some researchers, excessive
shadow education is detrimental to students’ social development, resulting in their es-
trangement from family members. If children are forced to spend excessive time on
after-school tutoring and are unable to communicate with their parents, the love gener-
ated by their natural bonds will deteriorate, preventing students from developing a
sound personality (Mustary, 2019).

In terms of shadow education’s influence on school instruction, some research-
ers argue that advanced learning conducted in private tutoring institutions impedes the
progress of regular school instruction. Students’ reliance on after-school tutoring may
result in a variety of negative behaviors, including a lack of respect for mainstream
school teachers, an inability to concentrate in class, and a preference for ready answers
rather than independent thinking (Zhou, 2008).

Through visits and interviews, some scholars have conducted in-depth investi-
gations into the operation mechanisms of shadow education and discovered problems
with tutoring institutions such as unregulated operation models, ambiguous objectives,
and disorganized management. The quality of tutoring varies between institutions; some
training institutions exaggerate the benefits of supplemental tutoring (Xue, 2015). Liu
(2020) expresses concern about the tutors’ teaching credentials in these institutions. The
majority of tutoring institution teachers is college students or recent graduates who lack
formal professional training and classroom experience. This may result in inconsistency
between their tutoring and the state’s official curriculum standards. While some after-
school tutoring institutions employ retired “famous teachers” as a draw, little is known
about whether their teaching style and educational philosophy meet the new require-
ments of the reformed curriculum.

The primary effect of shadow education on students’ families is an increase in
educational expenses. Xue (2021) concluded from his research that excessive emphasis
on children’s education has resulted in a significant increase in family educational ex-
penditure in China. Half of the families involved in shadow education spend between
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2,000 and 10,000 CNY per year on each primary or secondary school student, and 13.7%
spend more than 20,000 CNY. Economically advantaged families are most willing to
spend money on supplemental education for their children with mediocre academic per-
formance (Zhi & Ding, 2020).

Numerous studies conclusively demonstrate that shadow education jeopardizes
educational equity. Because shadow education is a for-profit endeavor, it necessitates
economic reserves on the part of participants. Parents’ economic circumstances influ-
ence their decision to enroll their children in after-school tutoring, resulting in unequal
opportunities for different students to receive shadow education (Fan, 2008). Hu and
Fan (2021) discover that socioeconomically advantaged families invest significantly
more in remedial tutoring than low-income families, based on a sample analysis of
Shanghai students in 2012. Participating in shadow education converts their economic
capital to cultural expenditure, enhancing their competitiveness in school progression
and exacerbating academic achievement disparities between children from diverse fami-
ly backgrounds. Besides that, it is believed that the prevalence of after-school tutoring
reduces public school teachers’ commitment to and preparation for teaching, thereby
impairing the learning outcomes of non-participants, whereas students from wealthy
families can easily obtain compensation from private tutoring services (Husslein, 1997).

Apart from the aforementioned negative influences, numerous scholars have
discussed the positive effects of shadow education. The large-class teaching style preva-
lent in mainstream education is typically well-suited to middle-level students but cannot
meet the needs of every student. The teaching content may be too simple for high-
achieving students, while it may be too difficult for low-achieving students. Shadow
education can compensate for this shortcoming by providing students with customized
instruction, allowing students with varying aptitudes to maximize their learning effec-
tiveness. In this sense, shadow education has incorporated some of the more advanced
concepts advocated in China’s new curriculum reform in response to public demand for
a higher standard of education (Huang, 2019). According to Loyalka and Zakharov
(2016), shadow education has a beneficial effect on students’ mental health. Effective
after-school private tutoring increases students’ confidence in academic competition;
the broader and more in-depth knowledge gained through supplementary tutoring in-
creases students’ interest in the school curriculum. Per some scholars, shadow education
has a beneficial effect on employment from a socioeconomic standpoint. It supports a
substantial number of private training institutions and provides employment opportuni-
ties for a large number of college students and graduates. Furthermore, the substantial
profits it generates assist in promoting local economic development (Liu, 2020).

Whether or not shadow education has a beneficial effect on student academic
progress is a point of contention at the moment. Some researchers maintain that shadow
education significantly improves student academic performance (Dang & Wells, 2007);
others maintain that shadow education has a detrimental effect on student academic
achievement (Lee et al., 2004); still others maintain that it has no discernible effect on
student learning outcomes (Smyth, 2009). When examining the effect of shadow educa-
tion on time differences, Xu (2020) observes that private tutoring between Monday and
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Friday has the potential to degrade student academic performance by depriving students
of time for relaxation, whereas extra tutoring on weekends has the potential to improve
student academic achievement by properly utilizing weekend time. Smyth (2009) cor-
roborates the preceding finding by arguing that student academic performance is not
only related to their participation in shadow education but also to the time period during
which they participate; from Monday to Friday, students should focus on the learning
tasks assigned by teachers and be guaranteed adequate time for relaxation and recrea-
tion. Additionally, some research indicates that the duration of private tutoring is related
to the academic achievement of students to varying degrees. When compared to no tu-
toring, private tutoring of more than three hours per week has been shown to signifi-
cantly improve student academic performance; weekly supplementary tutoring of 1-2
hours has no significant effect on student academic results; and weekly tutoring of less
than one hour has been shown to significantly degrade student academic achievement
(Wang & Li, 2014). From their investigations into rural after-school tutoring at the
compulsory education level, Pang et al. (2017) conclude that private remedial tutoring
cannot effectively improve rural student mathematics results. They attribute this to a
lack of high-quality educational resources and ineffective instruction methods used by
rural tutors.

Suggestions for Regulating Shadow Education

Researchers agree that the goal of regulating shadow education is to optimize the educa-
tional service system in such a way that it can meet students’ needs for additional in-
struction without jeopardizing the equity and fairness of compulsory education. It is
critical to enhance the quality of mainstream education and to equalize access to high-
guality educational resources while also establishing an effective regulatory mechanism
to steer shadow education in a positive direction. They are the diametric opposites of
one another.

Bray (2013) summarizes the global regulatory framework for shadow educa-
tion and proposes six modes: laisse faire, supervision without intervention, adaptation
with control, encouraging, blended, and prohibitive. He suggests that when developing
policies and regulations for shadow education, relevant authorities should take into ac-
count the history and current state of the practice in their respective countries.

Despite the fact that the majority of countries in East Asia have issued broad
guidelines for the management of after-school tutoring institutions, Li (2015) notes that
there are no detailed regulations governing their specific management operations. To
ensure effective regulation and governance in the shadow education sector, the country
should issue a set of unified regulatory policies aimed at strengthening approval of and
oversight of after-school tutoring institutions. The primary regulatory targets are teach-
ing and training qualifications, charging standards, and teacher qualification certificates
issued by tutoring institutions. The other critical step that should be taken at the national
level is to define the roles and responsibilities of various regulatory authorities in order
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to eliminate “blind spots™ in supervision and to close down unqualified institutions in
the shadow education industry (Yang, 2012).

According to certain studies, the primary strategy for regulating shadow educa-
tion is to improve the quality of public education. As a secondary means of preventing
the excessive expansion of shadow education, the educational community should work
to improve formal public education by identifying its shortcomings and conducting ex-
tensive educational and teaching research. To increase access to high-quality public
educational resources and close the gap between demand and supply of quality public
education, teacher exchange and rotation in urban and rural areas should be encouraged,
as should various forms of inter-school collaboration such as school alliances and edu-
cational conglomerates (Gao, 2020). Huang and Xing (2020) propose that public
schools should facilitate cross-school teacher exchanges or advanced in-service training
in order to strengthen teachers’ professional capabilities, address inequitable distribu-
tion of high-quality educational resources, and reduce parents’ distrust of public schools
and excessive reliance on tutoring institutions.

As previously discussed in this paper, middle-and high-income families enjoy
distinct advantages when it comes to accessing shadow education resources, whereas
low-income families face significant disadvantages. As a result, the government is ex-
pected to play a critical role in balancing educational resources in order to counteract
the detrimental effects of shadow education. Baker et al. (2002) argue that the govern-
ment can provide reasonable educational compensation to students from low-income
families and expand access to learning resources and educational opportunities. For
instance, in the United States, the government-funded After-School Program promotes
students’ personalized development and educational equity through a variety of after-
school activities. Similarly, in the Guiding Opinions on After-School Services for Pri-
mary and Secondary School Students, the Chinese government advocates for free tutor-
ing and assistance for students experiencing learning difficulties, as well as after-school
services for children who are left behind or who migrate with their migrant-worker par-
ents, in order to safeguard the rights and interests of the vulnerable population (Xue,
2016). Furthermore, the rapid growth of the Internet has aided in the advancement of
educational equity. The educational community should make full use of “Internet+” and
other integration mechanisms. For instance, a comprehensive subject-based teaching
resource library could be established to enable students to learn and communicate
online, allowing students with learning disabilities to receive assistance whenever nec-
essary.

Moreover, Liu (2020) believes that educational reform is necessary to address
the issue of shadow education. Educational development is guided by the educational
evaluation system. At the moment, the primary method of selection in China and other
East Asian countries is examination-based evaluation. The overemphasis on summative
assessments inevitably results in an extreme situation in which test scores and school
rankings are all that matter. We can use shadow education rationally only if we encour-
age the transformation of the mainstream education evaluation system and incorporate
formative assessment into overall student assessment. Likewise, various forms of parent
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education can be used to guide parents toward a scientific perspective on education,
such as parent meetings and community-based education activities. Parents who are
anxiety-free and equipped with reasonable educational concepts can contribute to the
development of a healthy educational environment.

Limitations of Existing Studies of Shadow Education

The review of existing literature on shadow education in China and abroad also identi-
fies the subject’s limitations and clarifies the prospects for future research. The majority
of studies on shadow education use data from large-scale questionnaire surveys, which
may limit the depth of the investigations due to insufficient coverage in the question
design or a lack of rigorous definitions of major concepts. In terms of sampling, the
majority of analyses use compulsory education students as subjects, rarely including
parents, teachers, or college students, jeopardizing the completeness and objectivity of
the investigations. Additionally, there are few studies on public school teachers’ in-
volvement in off-campus tutoring and in shadow education regulatory policies. In future
studies, researchers should employ a broader range of analytical techniques and a
broader range of subjects in order to obtain more pertinent and effective results.
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Abstract: In the context of China’s education reform, the education
group emerges as a new form of school organization designed to
equalize access to high-quality educational resources. While this
increasingly popular mode of school running has achieved notable
results in Beijing, Shanghai, and Hangzhou, among other cities,
there are concerns about the problems it engenders, such as severe
homogenization and poor group management. The purpose of this
paper is to examine the causes, outcomes, and problems of educa-
tion groups and to propose solutions to existing problems, as well
as to provide references for future school alliance development.
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MONG the many negative repercussions of urbanization, “school picking”

(the practice of enrolling in a school outside one’s allotted school district) has

developed into a severe issue that confounds the entire community. The prima-
ry cause of school selection is an imbalance in the development of advantaged and dis-
advantaged schools. Educational equality has become a critical objective for the gov-
ernment and the entire population. Numerous changes and strategies have been tested
around the country to maximize the efficacy of existing high-quality educational re-
sources. The most effective of these is the establishment of education groups in Beijing,
Shanghai, and Hangzhou, among other places. In China, an “education group” is an
association of two or more schools that share common educational concepts, are con-
tractually tied, and were formed to achieve a certain scale effect. Based on a review of
current statistics and literature, this study provides an overview of the causes, outcomes,
and challenges facing educational groups with the goal of eliciting additional observa-
tions on educational equity.

Causes of Education Groups

Disparities in the quality of basic education exist throughout China, and the “siphon”
phenomenon is so pervasive that it even operates between different districts within a
city. In education, the siphon effect refers to the movement of students and teachers
from economically depressed places to those with a high concentration of superior edu-
cational resources (Wan & Chen, 2022). For example, Beijing and Tianjin, as the dual
core cities of the Beijing-Tianjin-Hebei Economic Zone, have amassed unique econom-
ic conditions and high-quality educational resources, creating a powerful siphon effect
on Hebei Province’s instructors and pupils. As a result of the continual inflow of com-
petent teachers and bright students, the prestigious schools in Beijing and Tianjin have
become stronger, while the less advantaged schools in Hebei Province have lost profes-
sors and students, exacerbating the disparities between different places (Yan, 2016). In
this context, education groups are formed to foster collaboration between affluent and
impoverished schools in order to ensure the balanced development of basic education.

In major cities, an education group is often organized around a prestigious
school (also known as a “core school”), with other member schools (also known as “or-
dinary schools™) serving as branch campuses. Throughout the cooperation period, the
core school will send a few administrators and anchor teachers to its branch campuses
to provide teaching guidance and teacher training. Teachers will be able to broaden
their horizons, update their ideas, and improve their professional level through ex-
changes with peers in other schools organized by the group. As a result, the availability
of high-quality educational resources is increased, and the overall quality of member
schools is raised.

The Outcomes of Education Groups
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Enhancing the Overall Education Quality of Member
Schools in the Group

Education groups facilitate the sharing of high-quality resources, the interchange of
management skills, and the coordination of instructional research. To begin with, gov-
ernment backing helps to increase the effectiveness of education organizations. For ex-
ample, to ensure the organizations’ effective operation, the Shanghai government has
published a variety of laws regarding funding, performance appraisal, and teacher re-
cruitment. Second, school grouping unifies the resources of all member schools and
facilitates the sharing of high-quality educational resources, collaborative teaching re-
search and curriculum change, and teacher rotation. For instance, X Education Group in
Shanghai utilizes the group’s curriculum research center to coordinate curriculum re-
search, implementation, and evaluation, with the goal of developing an advanced cur-
riculum system for the entire group. Finally, education groups’ principal objective is to
raise the educational quality of their member schools. School grouping significantly
lowers educational gaps between schools and contributes to regional education quality
balance; the group’s quality assessment center can monitor student academic perfor-
mance and learning processes by standardizing evaluation techniques for all member
schools (Zhang & Chen, 2018).

Improving Teachers’ Job Satisfaction and Professional
Competence

The majority of teachers have a strong sense of identity with the group and confidence
in its future, and their personal planning is closely aligned with the group’s develop-
ment vision, which considerably enhances the alliance’s cohesion. Through positive
interactions, they are able to maintain harmonious relationships with their peers at other
member schools, and the group also serves as a learning community for teachers and
has significantly increased their development space, alleviating competition among
teachers in a single school and significantly improving interpersonal relationships. Ad-
ditionally, the education organization can leverage anchor teachers’ effects throughout
all member schools. The anchor teachers’ skills and experience can be shared through-
out schools through demonstration lessons, teaching research programs, cooperative
lesson preparation, and other activities. This benefits other teachers’ professional
growth. Tu (2018) examined 175 instructors representing three distinct educational
groupings in Shanghai’s Jing’an District. The findings indicate that more than 90% of
teachers believe their teaching and research abilities have improved since their schools
joined the group; 89.7% believe their disciplinary knowledge has increased; 88.6% be-
lieve their teaching performance has improved; and 86.9% believe their educational
concepts have changed. Additional research demonstrates that membership in educa-
tional groups benefits teachers’ instructional approaches and outcomes as well as their
professional knowledge and competence.
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Facilitating Student Comprehensive Development

The education group spreads the core school’s reasonably sophisticated educational
philosophy and modern classroom culture to other member schools. Under the guidance
of innovative teaching approaches, teachers will place a greater emphasis on the devel-
opment of students’ higher-order thinking skills rather than only on their test scores.
Inter-school contacts have dismantled long-standing barriers to resource sharing, allow-
ing students to access a variety of learning modes and high-quality courses, as well as
participate in extracurricular activities with their peers (Zhang, 2019). Additionally,
inter-school communication strengthens students’ sense of belonging to the educational
community, accelerating the formation of group culture. For instance, Zhengzhou No.
96 Middle School and Zhengzhou Huimin Middle School collaborate to form a school
district alliance. To increase student interaction and develop their overall competence,
the two schools co-hosted the first-ever middle school student maker culture festival in
Zhengzhou City. The festival featured five major competitions, including robotics inno-
vation, aircraft models, small inventions, original microfilms, and innovative sports and
art. The festival provided students with a big display platform, an opportunity to partic-
ipate in practical activities, discover their passions, exercise their creativity, and feel the
joy that comes from the marriage of modern technology and creativity (Zhengdong
Platform, 2016).

Relieving the Fever of “School Picking”

With urbanization, the demand for high-quality education increases, worsening the fe-
ver of school choice. Major cities in China have employed education groups to address
a lack of high-quality education resources, significantly alleviating public anxiety about
child schooling. According to Zhou (2005), the establishment of education groups has
made “prestigious schools” accessible to ordinary people in Hangzhou’s Xiacheng Dis-
trict. The change benefited 90 percent of the district’s students and significantly reduced
the gap between supply and demand for high-quality education.

Problems Faced by Education Groups

The Imposition of Core Schools’ Culture on Non-Core
Schools in the Education Group May Obliterate the
Latter’s Individualities

Certain educational facilities attempt to mechanically recreate the culture of core
schools in non-core schools, eventually eradicating the latter’s cultural heritage, great
traditions, and historical traces (Zhang, 2019). Eliminating the distinctive characteristics
of non-core schools will result in an undue homogenization of the group’s member
schools.
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Ordinary Schools Have Difficulty Applying the Educa-
tional Philosophy of Prestigious Schools

The education group’s primary aim is to enhance the professional competence of ordi-
nary school teachers. Coordinated teaching research, cooperative lesson preparation,
teacher exchange, and job rotation among member schools are common strategies used
by the core school to support the professional development of non-core school teachers.
These measures, however, are ineffective due to disparities in teacher ability and stu-
dent competence among member schools. It takes time for ordinary school teachers to
fully grasp the core school’s frontier educational theories. Likewise, the lack of auton-
omous learning ability among ordinary school students makes it difficult for their
teachers to apply the advanced teaching methods learned through coordinated teaching
research and cooperative lesson preparation to classroom instruction. Without a connec-
tion to the actual circumstances or needs of regular schools, the core school’s experi-
ence will benefit neither teachers nor students at non-core schools (Li, 2016).

The Management of the Core School Lacks the Motiva-
tion to Sustain the Running of the Group

The education group is frequently founded by the principal of the core school, who is
driven by his or her objectives for the cause of education, namely, to universalize high-
guality education and to support the balanced development of fundamental education
(Zhu, 2006). However, several complications may occur as a result of the education
group’s foundation. Blind expansion disperses the core school’s resources and may de-
grade educational quality; the primary objective of the education group is to expand
access to high-quality educational resources, which requires significant financial in-
vestment and human capital input from the core school. The government evaluates an
education group primarily on the basis of the core school’s performance, which adds an
additional burden to the core school’s management. These obstacles put their fortitude
to the test.

Suggestions for Systematic Improvement of Education
Groups

To Establish Equal and Democratic Relationships
among Member Schools of the Group

The core school’s equitable and democratic connection with the group’s other ordinary
schools is critical for inter-school engagement and cooperation. By making member
schools less sensitive to the disparity in their strengths, it is possible to increase each
school’s passion and initiative in contributing to the group’s progress. It is strongly rec-
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ommended that a standing committee be formed. Composed of the leaders of member
schools, it can act as the group’s main decision maker, writing the charter and oversee-
ing the organization’s general planning, as well as facilitating collaboration among
group members. As the educational group’s originator, the core school must also
strengthen its teamwork, communication, and negotiation skills. It should have a spe-
cialized information transmission mechanism in place to quickly reply to inquiries from
non-core institutions. Moreover, the core school should raise awareness of the im-
portance of involving other schools in significant decision-making so that they can play
a constructive and proactive part in the group’s reform (Cao, 2018).

To Strengthen Team Building for the Whole Education
Group

Excellent teachers are the group’s and school’s most valuable assets. The group should
develop incentive systems to promote teacher rotation between schools. While sending
anchor instructors to member schools helps improve the group’s overall teaching quali-
ty, it is equally critical for teachers from less advantaged schools to receive training at
the core school in order to master advanced teaching models and methodologies. More-
over, an education group founded around a prominent school has the benefit of attract-
ing highly qualified teachers to bolster the group’s teaching staff. Additionally, by lev-
eraging current educational technologies, the education group may optimize the impact
of the anchor teaching team. It can develop an online resource sharing platform that
incorporates high-quality courses from all member schools and allows students to ac-
cess them at any time and from any location regardless of their school affiliation (Li &
Meng, 2016).

To Win Government Support for Education Groups

Education groups are formed to equalize access to basic education for the general good.
The government owes them policy and financial support. Most crucially, the govern-
ment should cover a portion of the group’s operational costs to alleviate pressure on the
core school, which is in charge of the group’s overall operation. It should recognize
teachers who devote their careers to developing underprivileged schools with prizes or
welfare benefits. Local educational authorities should provide special financing to prin-
cipals who have made significant contributions to the development of educational
groups (Zhang, 2017).

Conclusions

China encourages the establishment of basic education groups, and cites it as a critical
tool for achieving educational equity and equality. Modern education necessitates more
collaboration and exchange between schools. In comparison to past inter-school “shal-
low cooperation,” the education group is a form of contractual “deep cooperation” be-
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tween prestigious and non-prestigious schools, a novel experiment in school administra-
tion. How to foster cooperation among member schools without jeopardizing the dis-
tinctive characteristics of each individual school and creating motivation for the educa-
tion group’s continuous development warrants more study.

References

Cao, M. Q. (2018). Reflections on the practice of
education groups at basic education level.
Journal of Teaching and Management,
2018(10):9-12.

Li, Y. Q & Meng, F. C. (2016). From dispersal
of resources to common development:
Reforming education groups at basic edu-
cation level. Journal of the Chinese Socie-
ty of Education, 2016(5):57-61.

Tu, P. P. (2018). The effect of education groups
on teachers’ professional development:
Citing Jing’an District of Shanghai as a
case study. Journal of Modern Education,
2018(3):68-74.

Wan, Z. W. & Chen, X. Y. (2022). Problems of
education groups at basic education level
and solutions. Sichuan Education,
2022(1):41-43.

Yan, C. C. (2016). The mode, dilemma, and
prospects of education group in compul-
sory education. Modern Primary and Sec-
ondary Education, 2016(12):1-3. DOI:
https://doi.org/10.16165/j.cnki. 22-
1096/g4. 2016.12.001

Zhang, J. & Cheng, F. C. (2018). The dilemma
of inter-school cooperation in the educa-
tion group built around the prestigious
school: Causes and resolution paths from
the perspective of organizational bounda-
ries. Educational Research, 2018(6):87-
97.

Zhang, S. (2017). Research on education groups

SIEF, Vol.11, No.2, 2022

at basic education level. Educational Re-
search, 2017(6):87-94.

Zhang, W. P. & Cheng, Y. L. (2019). An analy-
sis on the effectiveness of education
groups from the perspective of regional
educational governance: Citing education
groups of single legal person in J District
of Shanghai as a case study. Tsinghua
Journal of Education, 2019(4):113-122.
DOI: https://doi.org/10.14138/j.1001-
4519.2019.04.011310

Zhengdong New District Smart Education Cloud
Service Platform. (2016, April 13). The
closing ceremony of the first maker cul-
ture festival of Zhengzhou Huimin middle
school and Zhengzhou N&o. 96 middle
school. Available at:
http://zd.zzedu.net.cn/xwzx/xykd/96z/04/
52909.shtml. 2016-04-13

Zhou, B. (2005). Education groups built around
prestigious schools. Research in Educa-
tional Development, 2005(16):5. DOI:
https://doi.org/10.14121/j.cnki. 1008-
3855.2005.16.015

Zhu, X. J. (2006). Education groups built around
prestigious schools: The “Hangzhou mod-
el” of balanced development of basic edu-
cation. Research in Educational Devel-
opment, 2006(9):18-23. DOI:
https://doi.org/10.14121/j.cnki. 1008-
3855.2006.09.005

Received: 25 March 2022
Revised: 11 April 2022
Accepted: 14 April 2022

1601


https://doi.org/10.16165/j.cnki.%2022-1096/g4.%202016.12.001
https://doi.org/10.16165/j.cnki.%2022-1096/g4.%202016.12.001
https://doi.org/10.14138/j.1001-4519.2019.04.011310
https://doi.org/10.14138/j.1001-4519.2019.04.011310
http://zd.zzedu.net.cn/xwzx/xykd/96z/04/52909.shtml.%202016-04-13
http://zd.zzedu.net.cn/xwzx/xykd/96z/04/52909.shtml.%202016-04-13
https://doi.org/10.14121/j.cnki.%201008-3855.2005.16.015
https://doi.org/10.14121/j.cnki.%201008-3855.2005.16.015
https://doi.org/10.14121/j.cnki.%201008-3855.2006.09.005
https://doi.org/10.14121/j.cnki.%201008-3855.2006.09.005




Science Insights Education Frontiers
pISSN 2644-058X eISSN 2578-9813

Note to Contributors

Science Insights Education Frontiers (SIEF) is published under the auspices
of the Bonoi Academy of Science and Education to provide authoritative,
critical surveys on the current status of subjects and problems in the diverse
fields of education.

We accept manuscripts on every aspects of education. We only accept
four types of manuscript: Editorial, Commentary, Short Communication,
Article, and Review. Editorial and Commentary are invited perspectives
written by our editors and external expert reviewer(s), respectively. Review
is solicited and welcomed from the experts in corresponding research fields.
All manuscripts should be submitted online
(http://bonoi.org/index.php/sief/about/submissions) or E-mail to editorial-
office@bonoi.org. In addition, the following suggestions may serve as a
general guide.

Authors should note that they are writing for an international audience.
National colloquialisms and idiomatic use of language should be avoided to
the extent possible. Word choices and sentence constructions that might
imply bias against persons on the basis of gender, racial or ethnic group
membership, disability, sexual orientation, or age should be avoided.

Manuscripts are accepted for publication subject to copyediting.
Manuscript submission indicates the author's commitment to publish in
SIEF and to give SIEF first publication rights. No paper known to be under
consideration by another journal will be reviewed.

Judicious selection of references is an important function of the authors.
Cited references should be listed alphabetically according to author, and the
author’s last name and publication year should be used in the text. The full
title of each paper should be given. Each citation should be checked with
the original publication to avoid embarrassing errors. The system used in
the Chemical Abstracts for abbreviations of journal names should be
followed.

The length of a paper is no measure of its quality, and it is only the
latter that determines acceptability for publication. However, practical
considerations make if desirable to set a provisional limit of 10,000 words
of the main text that does not include tables, figures, and references; and at
least 1,000 words for each accepted paper should have for the main text.

The acceptability of a manuscript cannot, of course, be finally decided
until the finished product has been examined. The acceptance is contingent
upon the advice of the Editor-in-Chief of the SIEF.

(In writing to advertisers, please mention the journal — it helps.)



http://bonoi.org/index.php/sief/about/submissions
http://bonoi.org/index.php/sief/about/submissions
mailto:editorial-office@bonoi.org
mailto:editorial-office@bonoi.org

Science Insights Education Frontiers
pISSN 2644-058X eISSN 2578-9813

Correspondence relating to editorial matters should be addressed to the
editorial office via online contact form.

(In writing to advertisers, please mention the journal — it helps.)




Science Insights Education Frontiers

pISSN 2644-058X
elSSN 2578-9813
http://bonoi.org/index.php/sief

ORDER FORM

Start my 2022 print copy subscription to the journal of
Science Insights Education Frontiers
pISSN 2644-058X, elSSN 2578-9813

$105.00  Author Individual
$375.00  Non-author Individual
$1480.00 Institution

Sales Tax: 5.75%

TOTALAMOUNT DUE: $

Subscription orders must be prepaid. Subscriptions are on a
calendar year basis only. Allow 4-6 weeks for delivery of the
first issue. We use the same subscription rate internationally.

SEND THIS ORDER FORM TO (Hard copy only)
Science Insights Education Frontiers

Insights Publisher

Subscriptions

725 W. Main Street

Suite F, Jamestown

NC 27282, USA

Call +1 336-528-4762
Email: base.publication@basehq.org (Send E-copy)

o Check enclosed (Make Payable to
BASE)

o MasterCard
o UnionPay

Charge me: o Visa
o American Express

Cardholder Name
Card No.
Exp. Date

Signature (Required for Charge)

Billing Address
Street

City
State/Province

Zip Daytime Phone
Email:

Mail To
Name
Address

City
State/Province
Zip
Country

SIEF22

(You can make a copy of this form)



http://bonoi.org/index.php/sief




Science Insights Education Frontiers
Vol. 11, No. 2, 2022

PISSN: 2644-058X
eISSN: 2578-9813
DOI: 10.15354/sief



Science Insights Education Frontiers Vol.11, No. 2, April 2022 Insights Publisher



	Cover-SIEF-V11N2-April2022
	Inner Page
	Indexing info
	Editors_SIEF_2022
	TOC-SIEF-V11N2
	Commentary1_SIEF-V11N2-April2022-Cheung
	Commentary2_SIEF-V11N2-April2022-Cheng+Zhou
	OriginalArticle1_SIEF-V11N2-April2022-Kiyici
	OriginalArticle2_SIEF-V11N2-April2022-Song
	OriginalArticle3_SIEF-V11N2-April2022-Wang
	Review1_SIEF-V11N2-April2022-Zhang
	Review2_SIEF-V11N2-April2022-Zhu
	Note to contributors
	Subscription_SIEF
	BackCover-SIEF-V11N2-April2022
	Spine-SIEF-V11N2-April2022
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

