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Evidenced-based Educational Reform 

Supported by Education Quality Monitor-

ing: China’s Exploration and Experience 
 

Jijun Yao 

School of Educational Science, Nanjing Normal University, Nanjing 210024, Jiangsu, 

China 

“Every child should have the opportunity to receive a quality 

education.” 

–Bill Frist 

N China’s educational community, there is a consensus that any deci-

sion-making or advance in reform must be based on scientific evidence. 

It has been realized that the traditional instruction modalities that draw 

on educators’ personal experience have become ineffective in accomplishing 

better education in the new era. In this context, China’s educational adminis-

trators have been committed to constructing an evidence-based system to en-

able reform in education. 

In the Construction and Application of Regional Education Quality 

Monitoring Databases: A Case Study of Suzhou’s Education Quality Moni-

toring in this issue of the journal (Shen & Luo, 2022), Suzhou’s education 

quality monitoring (EQM) research team presents their city’s experiences in 

developing EQM databases. Suzhou, a city with a high level of socio-

economic development, has made successful experiments in evidence-based 

educational reform. It has created a citywide EQM system, which can pro-

vide comprehensive evaluation of student academic performance as well as 

useful information about school operation, teachers’ instruction behavior, 

students’ learning behavior, and home education, etc. As a result, ample data 

are available for systematic analyses of teaching and learning processes and  
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outcomes. Technically, Suzhou’s EQM system has incorporated big data 

analytics and AI assessment technologies; it also enables longitudinal re-

search on student long-term development. Such educational database design 

is original and cutting-edge in China. 

The significance of Suzhou’s exploration in EQM database construc-

tion is remarkable. First, there are big gaps in social development level 

among regions in China. Attitudes towards evidence-based educational re-

form vary in different areas. It necessitates pioneers and successful stories 

from relatively developed regions which can serve as role models for less 

developed ones by sharing valuable experience. Suzhou proves to be a good 

example in this regard. Second, Suzhou’s practice provides a useful reference 

for global evidence-based educational reform. Its EQM database architecture 

is top-notch in operational procedure and technological application, and has 

many advantages in supporting educational decision-making and practice. 

Although each country has its own national circumstances and educational 

conditions, we believe that Suzhou’s technical innovation in EQM can go 

beyond regional and national boundaries and has the potential of universal 

application. Third, Suzhou’s evidence-based educational reform focuses on 

issues of Chinese features. Chinese society tends to overemphasize student 

academic achievements. This has caused a series of problems, but also offers 

a chance to achieve the breakthrough in educational reform. For its regional 

EQM, Suzhou has established a complete feature database system focused on 

student academic performance, which is a reasonable and effective strategy 

under China’s circumstances. This pathway can not only assist in responding 

to the most pronounced and critical issues, but also ignite a larger scale of 

educational reform and make it a successful change. 

As the evidence-based educational reform is still in its infancy in Chi-

na, the exploration in this area, including Suzhou’s, is undergoing progres-

sive improvement. Despite the remarkable achievements that have been 

made in Suzhou’s EQM, there is still room for improvement in obtaining 

more reliable and robust evidence. We believe that over time, with the con-

tinuous efforts of researchers and practitioners, China’s, including Suzhou’s, 

educational reform based on empirical evidence will surely generate more sa-

lient results and provide valuable insights to its counterparts worldwide. 
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Abstract: The development of school education depends on the quality of 
the education provided, and it is a key metric for assessing the 

effectiveness of schools in developing talent. Building specialized, 

intelligent education quality monitoring (EQM) databases is crucial for 
speeding EQM progress in the big data era. This article examines the 

development of regional EQM databases in the areas of operational 
procedure and logical structure based on the idea of data lakes by using 

the development of databases for the EQM data analysis system (DAS) 

in Suzhou City as a case study. The goal of this study is to assist in 
addressing the current issues with regional EQM data processing and 

ensuring EQM’s successful implementation. 
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Introduction 

ducation quality is crucial to the advancement of school education 

because it is an indicator of school performance, educational devel-

opment, and talent training. Building a system to monitor the quality 

of compulsory education is an essential step in deepening the reform of edu-

cational evaluation in the new era and changing the unscientific orientation 

of educational evaluation. The State Council’s Overall Plan for Deepening 

Educational Evaluation Reform in the New Era, released in October 2020, 

proposes the use of innovative evaluation tools as well as the application of 

artificial intelligence, big data, and other modern information technologies to 

develop a longitudinal evaluation system for the entire process of students’ 

learning in all grades as well as a transversal system to comprehensively 

evaluate the results of moral, intellectual, physical, and social development 

(State Council, 2020). 

A database is a warehouse that organizes, stores, and manages data in 

accordance with a data structure; it can connect and interact with data 

through tools such as data collection, organization, analysis, and visualiza-

tion to provide evidence for scientific research and decision-making process-

es. 

Education quality encompasses, among other things, the outcomes of 

school operation, teacher instruction, student learning, and family education. 

The education quality monitoring (EQM) database collects information 

about participating schools, teachers, students, and parents and stores and 

analyzes it using information technology, computer technology, and analyti-

cal data mining. 

The domestic study on Compulsory Education Quality Monitoring 

(CEQM) focuses mostly on two topics. One is to examine its implementation 

measures and support mechanisms, such as the research and development of 

monitoring tools (Wang, 2016), the establishment and operation of monitor-

ing institutions (Zhang, 2010), the application of monitoring results (Yang, 

2019; Guo & Wang, 2016), and IT support for monitoring (Wang, 2016; 

Zhang et al., 2016). The second field of research focuses on EQM’s imple-

menting actors and the development of a monitoring system that includes 

EQM at the national, provincial, municipal, and district levels (Li & Chen, 

2020; Xin & Zhao, 2020; Li et al., 2017; Zhou, 2016). These two interrelated 

topics are the primary focus of CEQM research. However, there is a paucity 

of research on how to leverage big data technology and appropriate theories 

to generate an EQM database and build a data analysis system (DAS) for 

EQM, which has impeded the development of education quality monitoring. 

E 
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The purpose of this study is to examine the building of the regional 

EQM database using the construction of the EQM database in Suzhou as an 

example in order to address the difficulties in data analysis. 

The Status Quo of EQM Development in Suzhou 

Massive amounts of data are involved in EQM. Suzhou’s CEQM 2021, for 

example, generated more than 67.15 million data records during the data col-

lection stage, each of which is made up of data of various types and struc-

tures. It is necessary to retrieve relevant data from previous years for follow-

up analysis during the data analysis stage. Every year, hundreds of millions 

of raw monitoring data points must be processed. With such a large amount 

of data and complex structures, the planning and construction of an EQM 

database is an urgent task that must be completed. 

The “Compulsory Education Academic Quality Monitoring Project” 

was launched in Suzhou City, Jiangsu Province, in 2015, and the Suzhou 

Education Quality Monitoring Center (hereinafter referred to as the Suzhou 

EQM Center) has been tracking and monitoring junior secondary school stu-

dents ever since. More than 1.3 million students had been tested by 2021, 

more than 180 million pieces of monitoring data  been collected, and more 

than 14,000 monitoring reports been issued (Song & Luo, 2021). The Su-

zhou EQM Center strengthens the application of intelligent technology in 

monitoring practices in response to educational evaluation reform in the arti-

ficial intelligence era and builds a regional EQM database with Suzhou char-

acteristics. It has also established a data analysis system and made incremen-

tal technological advances in standardized data governance, intelligent data 

analysis, and visualized data presentation. 

Suzhou EQM Center created the DAS framework based on its own 

needs (Figure 1), which divides the data analysis procedure into six process-

es involving 12 functional modules. 

The DAS provides data assistance for the data presentation step after 

the data gathering stage. Data import, data cleaning, quality analysis, project 

establishment, calculation analysis, and data push are the six steps that make 

up the data analysis process. 

Based on the aforementioned structure, two additional structural lay-

ers - algorithm support and Data Lake - are added to the data analysis system 

to create a full analysis system design. To be exact, the data lake contains six 

databases, including raw data, virtual hierarchical data, user rights control, 

desensitized project data, algorithm rule resources, and result presentation 

data. The algorithm support layer also contains four algorithm libraries (Fig-

ure 2). 
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Figure 1. Procedure and Architecture of Data Analysis System for Suzhou 

EQM. 

 

 

 

 

 
Figure 2. A Plan of Suzhou EQM Data Analysis Databases. 

 

 

 

The Construction Paths of Regional EQM Databases 

In the new era of big data and data science, having a centralized data archi-

tecture that is consistent with operational processes is critical. This is also 

true in EQM. Good database architecture should be able to grow with the 

monitoring scale and evolve with technological advancements. 

Suzhou EQM Center creates databases for EQM data analysis based 

on the “data lake” concept. The data lake unifies the storage of all organiza-

tional data, including both the original data in the source system and the 

converted data (Campbell, 2017). It has become an important tool for organ-
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izations wishing to make use of big data. Structured data (relational database 

data), semi-structured data (CSV, XML, JSON, etc.), unstructured data 

(emails, documents, PDFs), and binary data (images, audio, and video) are 

all stored in the data lake, forming a centralized data storage that holds all 

types of data. It aggregates and stores streams from various data sources, 

much like a large lake in nature, and outputs valuable data based on specific 

needs. In terms of monitoring data, the data lake contains not only data from 

various platforms, such as a question bank system, an examination service 

system, a scanning and marking system, and so on, but also a wide range of 

files, such as spreadsheets, scanned images, databases, and so on. It also 

saves process and result data from various data analysis processes. Its inclu-

siveness enables the cross-analysis of diverse data information and the use of 

large capacity and high-speed data pipelines, as well as the management of 

the entire data lifecycle to make data flow processes such as access, storage, 

processing, and application traceable (Figure 3). 

The logical structure design that stresses the security, integrity, and 

efficiency of all databases is also a crucial issue since the database must be 

constructed to support the monitoring procedure, making the design based on 

data analysis procedures the most significant component. The location of 

various storage types can only be determined by a database architecture that 

takes into account the two factors mentioned above. This architecture can 

also guarantee that data is safeguarded, effectively stored, and accurately 

processed. 

Database Design Based on Analytical Processes 

Separation of Raw Data and Project Data 

Importing different types of data from various platforms is frequently neces-

sary for EQM data analysis. Examples include participant, school, and re-

gional information from the examination system; monitoring tool infor-

mation, dimensional information, scoring instructions, and other data from 

the question bank system; and original response records, scoring records, 

scanned images, and other data from the scanning and marking system. The 

raw databases for EQM are made up of all this data. 

Different logical principles must be called upon and applied to the 

raw data in accordance with the demands of monitoring programs. In the 

Regional School Quality Analysis Project, data must be retrieved on a re-

gional basis, and in the Private School Project, data must be based on the 

classification of private schools for children of migrant workers or non-

migrant workers. As an example, it is necessary to include the monitoring 
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Figure 3. A Schematic Diagram of the Data Lake of Suzhou EQM Data Analy-

sis System. 

 

 

 

 

 
Figure 4. A Schematic Diagram of Raw Databases and Data Analysis Projects 

of Suzhou EQM 2021. 

 

 

 

data of the same subject for consecutive years in the tracking analysis. 

Therefore, the raw database and the project database should be maintained 

separately in the data lake to meet the various calling logics of various data 

analysis projects (Figure 4). 
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Virtual Stratification in a Project-Based Database 

The data is frequently converged and displayed by various school attributes 

in various data analysis initiatives. For instance, a three-level structure of 

“Suzhou city, district, and school” is necessary for calculation and report 

creation in the regional analysis project, whereas a three-level structure of 

“District, Group, and School” is necessary in the educational group project. 

A distinct virtual stratification module is added to the system func-

tion module to construct a different database for each project based on the 

logic of virtual stratification to satisfy the needs of the project. According to 

the specifications of the data analysis project, a three-tier structure based on 

school attributes can be created, as illustrated in Figure 5, supporting a range 

of monitoring reports. 

Database Design Based on Logical Structure 

Hierarchical Management of Classified Databases 

The database faces more internal security concerns because of its growing 

value and accessibility. For instance, unlawful overstepping operations and 

hostile infiltration result in the theft and disclosure of confidential infor-

mation, but it is unable to adequately trace and audit the events that caused 

these events. Strengthening data security management is especially crucial 

for databases that contain a lot of personal data. Information leakage must be 

prevented at all costs, in addition to rapid improvements and effective vul-

nerability management. Database security protection techniques that are 

flexible and targeted are the most effective way to do this. 

A crucial security measure for databases is database access control, 

and Suzhou EQM Center now mostly uses role-based access control (RBAC). 

Users and operation rights are intertwined with the idea of roles. To achieve 

hierarchical management, various roles are first developed in accordance 

with the organizational functions, each of which corresponds to a distinct 

level of operation privileges. RBAC must assign the user’s account a role 

and associated rights in accordance with the information in the role rights 

database, in addition to verifying the user’s identity and password when they 

log in to the system (Figure 6). The application system can be modified to 

meet the new access control requirements in the case of a functional shift in 

the organization by merely reassigning permissions to the roles. 

Suzhou EQM Center has also implemented four different types of se-

curity protection measures for the database. In order to prevent operational 

paralysis in advance and ensure the ongoing availability of operational sys- 
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Figure 5. A Schematic Diagram of the Data Virtual Stratification Logic in Data 

Analysis Projects. 

 

 

 

 

 
Figure 6. The Process of Account Authentication. 

 

 

 

tems, it must be able to monitor the database operation state in real time and 

provide early warning when the condition is abnormal. The second is to be 

able to evaluate the database system’s risk, including weak password detec-

tion, system vulnerability, configuration risk, etc., to identify user and sys-

tem access behavior patterns to the data and produce access rules with vari-

ous levels of strength. Thirdly, it must be able to keep track of data activities 

in real time, create data access models, assess access risks promptly, find and 

prevent unauthorized access, and encrypt sensitive data to improve data se-
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curity protection. The fourth is to use audit logs to carry out thorough user 

access behavior monitoring. Finding the risk source at the outset and follow-

ing the individual responsible for the risk become required actions to close 

the security gap once the security risk has materialized. Using the audit log 

query tool, this issue can be fixed. 

Desensitization and Recovery of Sensitive Data 

For the purpose of scheduling exams, information on the monitoring subjects, 

such as student, teacher, and other personnel personal identifying infor-

mation, must be gathered during the EQM process. A desensitization and 

recovery module should be set up in the system to centrally desensitize, en-

code, and save sensitive information in basic data in order to guarantee data 

security. 

It is also necessary to establish an administrator position for the de-

sensitization module, whose primary responsibility is to grant permissions to 

data in the desensitization and restoration module, because data analysis is a 

collaborative task that requires the participation of numerous people. This 

functional module and any associated forms and fields are not accessible to 

other roles in the system. 

The coding rules for the desensitization and recovery of each datum 

are mostly stored in the desensitization rule algorithm library in the Suzhou 

EQM databases. These guidelines are used to desensitize the sensitive data-

base used for data collection in order to obtain code-version basic data. To 

create the analysis result database with real names, the calculation and analy-

sis module recovers the code-version result database. In order to offer data 

support for later data presentation and report creation, the desensitized code-

version result database and the recovered name-version result database are 

finally pushed to the data presentation link through a data interface (see Fig-

ure 7). 

Establishment of an Algorithm Rule Repository 

The term “algorithm rule repository” primarily refers to the storage of data 

analysis algorithms as a new type of data asset and the formulation of perti-

nent specification processes in accordance with the guidelines and specifica-

tions of data asset management. 

By building unique algorithm repositories for each functional module, 

the data analysis system controls them. Data production, data processing, 

data analysis, data preservation, data access, and data reuse are the six nodes 

that make up the loop structure model that the UK Data Achieve (UKDA) 

uses to characterize the cycle of research data (UK Data Service, n. d.). Su 
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Figure 7. A Schematic Diagram of Data Flow in the Desensitization and Re-

covery Module. 

 

 

 

 

 
Figure 8. A Schematic Diagram of the Algorithm Repository Application Pro-

cess and the Algorithm Asset Lifecycle. 

 

 

 

zhou EQM Center splits the life cycle of data analysis algorithms into four 

stages based on this model: planning and definition, condensing and storing, 

choice and use, and updating and iteration (Figure 8). To meet the unique 
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and creative demands of data analysis for various monitoring projects, appli-

cable analysis algorithms can be chosen from the algorithm library during 

the process of specific application for various monitoring projects. Addition-

ally, new data analysis algorithms, various indicators, and charts can be cus-

tomized in accordance with various analysis models. 

The algorithm rule repository contains a cleaning rule algorithm li-

brary, a quality analysis index algorithm library, a desensitization rule library, 

and a data analysis algorithm library, which provide algorithm support for 

the four processes of data cleaning, quality analysis, data desensitization, and 

calculation of analysis, respectively. Each algorithm library has amassed a 

specific number of algorithms as a technological reserve and is regularly 

generating new algorithms as the EQM project advances. Taking the clean-

ing rule library as an example, to adapt to the needs of diverse projects, it has 

so far accumulated 106 cleaning methods for a variety of situations, such as 

missing tests, contradictory alternatives, contradictory logic between ques-

tions, invalid answers, etc. Also, using the data analysis algorithms library as 

an illustration, there are multiple algorithms for a single indicator of “percen-

tile grade,” as well as algorithms that encapsulate multidimensional charac-

teristics of the educational ecology, such as the balance of education, ecolog-

ical health, etc. 

Practical Application of EQM Databases in Suzhou 

Although it only makes up a small portion of Suzhou’s overall EQM process, 

the development of databases is a key technology that underpins high-quality 

monitoring. Through these databases, the effective and reliable operation of 

each functional module of the Suzhou EQM data analysis system is ensured 

(Figure 1). This increases the effectiveness of the analysis and evaluation of 

monitoring data and satisfies the specific requirements of data analysis for 

the various Suzhou monitoring projects. 

Using various quality analysis algorithms from the algorithm rule re-

source library, the monitoring tool quality analysis module in the data analy-

sis system, for instance, provides quantitative indicators for analyzing test 

questions, improving tool quality, and improving teaching. It is based on 

classical measurement theory and structural equation modeling. As well as 

indicator algorithms used to verify the validity and reliability of each dimen-

sion of the pertinent factor instruments, there are algorithms for indicators of 

disciplinary tools, such as reliability, difficulty, differentiation, percentage of 

score bands, and ability value of score points. During the whole EQM 2021 

process, this functional module offers more than 100 high-quality analysis 

reports for the monitoring tools at all grade levels and for all subjects, 
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Figure 9. Screenshots of Some Functions of the Monitoring Tool Quality 

Analysis Module. 

 

 

 

 

 
Figure 10. Screenshots of the Functions of Calculation and Analysis Related 

Modules. 

 

 

 

providing a data foundation for the development and accumulation of moni-

toring tools (Figure 9). 

In the “calculation and analysis” process, for instance, the virtual 

stratification database is utilized to ensure that the data required for each pro-

ject can be reliably accessed in order to execute numerous projects simulta-

neously. Through the algorithms of various data analyses in the algorithm 

rule repository, a series of quality assurance measures, such as “double-track 

parallelism and double-blinded comparison; seamless docking and errorless 

flow; sampling verification and reverse verification,” are realized in the 

analysis. Using these databases and functional modules, the data processing 

procedure has been standardized, the effectiveness of data analysis has been 

enhanced, and the precision of data calculation has been ensured. During the 
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Figure 11. Screenshots of the Functions of Each System at the Data Presenta-

tion Stage. 

 

 

 

data analysis in 2021, the Suzhou EQM Center completed the basic data pro-

cessing in just two weeks with high efficiency and high quality and, on this 

basis, completed the projects of basic data of junior secondary schools, basic 

data of elementary schools, educational group research, and private school 

education quality, as well as a total of more than 3,600 reports of various 

monitoring results, which ensured the smooth implementation of Suzhou’s 

education reform (Figure 10). 

Not only does the database play a crucial role in the data analysis 

process, but it also ensures the secure and efficient flow of data inside each 

system throughout the whole EQM process. By setting data requirements 

during the data gathering phase, the “Data Standardization” module com-

pletes the integration of data from disparate systems. Moreover, the database 

supplies data sources for subsequent data presentation, which are handled by 

the “Data Push Control” module and delivered on demand to the batch report 

generating system, the data chart integration system, the big data display sys-

tem, and other platforms (Figure 11). 

Conclusion 

The development of databases for the data analysis system is a lengthy pro-

cess. With the extensive and in-depth promotion of EQM, we will be con-
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fronted with new issues and challenges, necessitating ongoing innovation 

and the study of new technologies in our research. In the era of big data, we 

believe that the building and maintenance of databases demands not only a 

reorganization of data structure but also a modernization of big data mentali-

ty and data asset management procedures. Together with our contemporaries 

in the field of EQM, we anticipate seizing these new chances and conquering 

these new obstacles. 
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Abstract: To investigate whether growth mindset training can weaken 

the effect of math-gender stereotype threat on girl students, this study 
undertook experimental intervention in a group of grade-11 girl students 

and found that: (i) Mindsets can moderate the effect of math-gender 
stereotype threat. Girls with a growth mindset are less likely to be 

affected by math-gender stereotype threat compared with those with a 

fixed mindset. (ii) Growth mindset training for girls with a fixed mindset 
can effectively reduce the effect of math-gender stereotype threat on 

their math performance. 
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Raising Questions 

There have been two contrasting attitudes towards the malleability of individual traits 

such as intelligence and personalities. One is named the “fixed mindset,” which views 

personal traits as innate and unchangeable; the other is referred to as the “growth mind-

set,” which believes that some basic personal qualities are in constant development, and 

that individual ability improves as the result of persistent efforts. Those who hold intel-

lectual ability to be an unchangeable quality are more prone to apprehension about fail-

ure, mistake, and criticism, whilst those with the growth mindset tend to see failures as 

opportunities for learning and personal improvement and are more likely to carry on 

being positive and resilient in subsequent tasks.  

The math-gender stereotype is a belief that women have weaker mathematical 

ability than men. Prior research discovered that individuals who are the targets of a de-

valuing group stereotype experience extra pressure which may depress their perfor-

mance. Such an experience is referred to as the “stereotype threat.” Will women with 

the growth mindset feel less anxiety when facing the math-gender stereotype, thus less 

susceptible to its threat, as they hold that individual competencies are consistently de-

veloping and malleable? Since women with the fixed mindset believe that individual 

abilities are innate and hard to change, are they more severely affected by math-gender 

stereotype threat? Will growth mindset training mitigate the effect of math-gender ste-

reotype threat on girl students? These are the questions to be addressed in this article. 

Study 1: How Do Mindsets Influence the Effect of 

Math-Gender Stereotype Threat on Girl Students? 

Research Design 

Subjects 

This study selected 202 girl students from high achieving classes in three county-level 

senior secondary schools and investigated their mindsets and math ability.   

Research Tools 

 Growth Mindset Scale (GMS) developed by Dweck was employed as a measure, 

which comprised 20 items. The more highly the student scores, the stronger her 

disposition towards the growth mindset. 

 The math test paper was prepared by a grade-11 math teacher. It was relatively 

difficult, containing 15 objective test items. The total score was 20 points, and stu-

dents had 25 minutes to complete the test. 

Procedure 
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The investigation on the mindsets of the 202 girls was carried out in their evening self-

study session. They were divided into the stereotype threat group and the non-threat 

group. Each group consisted of 101 students. The stereotype threat group were asked to 

read a piece of writing first to activate their awareness of the math-gender stereotype 

before they started to work on the math test, whereas the control group took the test 

straightaway without the extra reading. 

Research Results  

The Analysis of the Effect of Math-Gender Stereotype 

Threat on Math Performance 

The math test scores the two groups got showed that the performance of the girls in the 

stereotype threat condition is lower than that of girls in the control condition (t = 2.46, p 

< 0.05), indicating that the math-gender stereotype threat has a detrimental effect on 

girls’ math performance. 

The Moderating Effect of Student Mindsets  

The study established an interactive regression model, in which the math test score was 

the dependent variable, and the stereotype condition (the stereotype threat condition 

was coded as 1; the control condition as 0) and the type of mindset were independent 

variables. According to the Bootstrap analysis results (n= 5000, the confidence coeffi-

cient = 95%), the overall effect of the regression model is significant (R
2

adj = 0.097, F(3, 

190) = 6.799, p = 0.0002). The stereotype threat group scored lower than the control 

group; the math-gender stereotype imposed a depressing effect on math test scores of 

girl students (t = - 2. 2584, p < 0. 05; confidence intervals do not contain 0). The growth 

mindset could positively predict math performance (t = 2.2817, p < 0.01; confidence 

intervals do not contain 0); girls with stronger disposition towards the growth mindset 

got higher math test scores. The coefficient of the product of the stereotype threat con-

dition and the mindset is significant (t = 2.3488, p < 0.05; confidence intervals do not 

contain 0), indicating that the mindset had a moderating effect on the impact of the ste-

reotype threat condition on the math test scores. 

Study 2: The Dampening Effect of Growth Mindset 

Training on the Math-Gender Stereotype Threat 

Research Design 

Subjects 

This study recruited 671 grade-11 girl students of the science track from two county-

level key high schools who would be measured by the Growth Mindset Scale and 
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ranked by the scores they got. A total of 181 girls who scored below the 27
th
 percentiles 

were selected to participate in the experiment as students with the fixed mindset. 

Research Tools 

The Growth Mindset Scale, the math test paper, and growth mindset training module 

PPT were used in the experiment. 

Procedure 

The 181 participants were randomly divided into the mindset training group and the 

non-training group. Each of the two groups was then subdivided into the stereotype 

threat group and non-threat group, and thereby four subgroups were established: the 

mindset training* stereotype threat group of 46 students; the mindset training* non-

threat group of 45; non-training* stereotype threat group of 45; non-training* non-threat 

group of 45. After the test, the numbers of questionnaires retrieved from the four groups 

were 44, 43, 43, and 42, respectively. 

In an evening self-study session, growth mindset training was administered to 

the mindset training group, while the non-training group performed self-study as usual. 

When the training finished, the stereotype threat group were requested to read a piece of 

writing to activate their awareness of math-gender stereotype (as in Study 1). After that, 

all students were given 25 minutes to complete the math test.  

Research Results 

To examine the differences in math test scores among the four groups, a 2 × 2 ANOVA 

was undertaken, using the math test score as dependent variable, and the mindset train-

ing condition and the stereotype threat condition as independent variables. The results 

showed that the overall effect of growth mindset training was significant (F(1.168) = 

41.747, p = 0.000), and that the interaction between the mindset training and the stereo-

type threat conditions was also significant (F(1.168) = 4.075, p = 0.045). The results of 

simple effects test demonstrated that the difference between the math test scores under 

the stereotype threat condition and those under the non-threat condition was insignifi-

cant (p = 0.725) among girls having received growth mindset training, but significant (p 

= 0.014) among girls without growth mindset training. The results of the experiment 

revealed that growth mindset training could effectively weaken the effect of the math-

gender stereotype threat on girl students and considerably improve their math perfor-

mance. 

Discussions 

The Impact of Mindsets on the Effect of the Math-

Gender Stereotype Threat 
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The math-gender stereotype cannot considerably and adversely affect girl students with 

a growth mindset, even when they are in the situation where the math-gender stereotype 

is activated. Nevertheless, it can impose a significant threatening effect on girls with a 

fixed mindset especially when they are made sensitive to the stereotype; because they 

believe that individual competences are inborn, thus unallowable.  

The Role of Growth Mindset Training in Mitigating the 

Detrimental Effect of the Math-Gender Stereotype 

Threat 

Deliberate, pertinent training can effectively develop students’ growth mindset. The 

math performance of girls who have received growth mindset training is unexceptional-

ly, significantly better than that of those without such experience, which confirms that 

growth mindset training is not only effective in reducing the negative effect of the 

math-gender stereotype threat but can also improve math achievement of every girl. 

Particularly for girls with a fixed mindset, growth mindset training has a significant 

dampening effect on the math-gender stereotype threat and is extremely beneficial for 

their math performance progress. 
 

 

The Chinese version of this article has been published in Journal of Educational Research and 

Experiment, 2022(4):108-112. The English version has been authorized for being publication in 

BECE by the author(s) and the Chinese journal. 
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Abstract: Colleges and universities have been playing an increasingly 

important role in regional innovation-driven development. Based on 
panel data (1999-2016) of 287 cities in China, this study conducted an 

empirical analysis of the influences of the new campuses which were 

built for the expanded college enrollment on the city’s patentable 
inventions and innovations. The Time-varying DID model was adopted 

in the analysis. The regression results demonstrate that newly built 
campuses have boosted inventions and innovations in their cities, 

benefiting various innovators including individuals and firms; that the 

impact of newly built campuses increases over time; the newly built 
campuses of vocational colleges have mainly influenced innovation 

actors like businesses, while those of regular colleges and universities 
have impacted both individuals and organizations; that the new campus 

built in the different city from its headquarter exerts greater promoting 

effects on the innovation of the city than the campus relocated in the 
original city and the campus of a newly established university; that the 

indirect effect of newly built campuses on the invention of all innovation 

actors is more significant than the impact of their direct collaboration 
with the latter; that a newly built campus have a more prominent effect 

on regional innovation when it is situated in an area with a high 
concentration of universities; and that the existence of the old campus of 

a university amplifies the promoting effect of its newly built campus on 

local innovation and the amplifying function strengthens over time. 
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Introduction 

As a result of the intensified reform of market-oriented economy, serving economic 

development, undertaking scientific research, and training talent have been equally em-

phasized in China’s higher education. The predominance of higher education institu-

tions in the nation’s scientific research and innovation has been well acknowledged. 

Universities’ role in social development was further confirmed by a succession of ex-

ternal policies such as the National Revitalization through Science and Education Strat-

egy 1995, the Action Plan for Revitalizing Education in the 21st Century and the Na-

tional Key Basic Research Development Plan (the “973 Plan”) in 1998, and the em-

powerment of universities in patent applications in 2002.  

Over the past twenty years, local governments have committed substantial in-

vestment to constructing additional campuses in response to the expansion of college 

enrollment. At the same time, they have also attempted to utilize this opportunity to 

open up more zones for innovation such as high-tech development parks and innovation 

incubation bases to achieve innovation-driven regional development. Their plans for 

college town construction unexceptionally revealed their policy intention to integrate 

local higher education resources, promote the collaboration between industry, education, 

and research sectors, and develop regional high-tech industries to meet the future chal-

lenges of knowledge economy. According to the relevant statistics, among more than 

300 major cities (excluding those in Qinghai and Tibet) in China, 209 of them are build-

ing new college towns. Can so extensive construction of new campuses really drive the 

development of regional innovation? What are the underlying influential mechanisms? 

Research Hypotheses 

The newly built college and university campuses in this study refer to those built in the 

wake of the expansion of college enrollment initiated in 1999. According to the data 

collected by our research team, by 2021 there were over 1600 new campuses of various 

types under construction or completed by colleges and universities in 29 provincial ad-

ministrative regions (except for Qinghai and Tibet) in mainland China. Further classifi-

cation of these new campuses is made as follows. Regarding school types, there were 

925 new campuses for regular colleges and universities and 693 for vocational colleges. 

The construction of new campuses by regular colleges and universities reached its peak 

in three to five years following the initiation of expanded colleges’ enrollment in 1999, 

while the number of new campuses of vocational colleges grew steadily. According to 

their locations, these new campuses can be divided into three categories: there were 377 

“newly established campuses”, each of which was built as the first campus of its newly 

set up school; there were 1091 “relocated campuses in the original cities” which refer to 

those built in the same cities as the old campuses; there were 150 “relocated campuses 

in new cities” that were built in cities other than the ones where the parent campuses are 

located. The construction of “relocated campuses in the original cities” and “newly es-

tablished campuses” was at its peak in three to five years after the introduction of ex-

panded college enrollment. After that, the “relocated campuses in the original cities” 
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has maintained a high growth rate, while the increase of “newly established campuses” 

has shown a significant downward trend. 

First of all, according to the existing experience, the operation of the newly 

built campus can not only promote the invention of the university itself, but also en-

hance the innovation ability of other actors such as businesses and individuals, through 

face-to-face communication between the school and firms, scientific and technological 

service, application of research results, popularization of cutting-edge expertise, and 

creation of innovative atmosphere. Thus, we propose the first hypothesis (H1): the op-

eration of new campuses of colleges and universities can effectively promote the inno-

vation of the city where they are built, and the influence can spill over into other inno-

vation agents such as enterprises and individuals. 

Second, newly built campuses of different types and location characteristics 

yield different knowledge spillovers and research transfer results to innovation actors in 

the local city due to their varying backgrounds and educational orientations. Therefore, 

we put forward hypothesis two (H2): the impact on the city’s innovation from newly 

built campuses of regular universities and vocational colleges may differ; also, there 

may be differences in the impact between “newly established campuses”, “relocated 

campuses in the original cities”, and “relocated campuses in new cities.”    

Third, there are time gaps between innovation input and output in the process 

of adjusting and transforming production factors by innovation actors. In the operation 

of new campuses, innovative elements spill over in the material or immaterial forms. In 

this process, learning, digestion, absorption, and diffusion of innovative elements by 

innovation actors are significantly dynamic. Most importantly, the construction and 

opening of new campuses are long-term processes in real-world contexts. As a result, 

we bring up the third hypothesis (H3): The positive effect of the new campuses of col-

leges on the city’s innovation is cumulative, which gradually increases over time. 

Last, newly built college campuses can influence external innovation actors 

such as firms and individuals through collaborative invention or through promoting the 

latter’s innovation practices by providing knowledge service. The second influencing 

path plays a more salient role in boosting patentable inventions in the city. Hence, the 

fourth hypothesis is suggested: the newly built college campuses are more likely to im-

pact external actors’ innovation through indirect involvement than through direct coop-

eration with them. 

Research Models 

Based on the existing panel data, this study constructed a difference-in-differences 

(DID) model to investigate the impact of the newly built college campuses on the city’s 

innovation capacity. The traditional DID method is generally valid to cases in which the 

policy intervention occurs in a single period of time and the sample intervention status 

remains unchanged, otherwise the setting of interactions will severely contradict the 

parallel trend assumption, which may lead to biased estimation coefficients. As a result, 

we used a more flexible Time-varying DID model instead of the conventional DID 

model in this study, since there are differences in the opening time among those new 

campuses and in the number of new campuses built in sampled cities. 
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A requirement for using DID method is that the experimental group meets the 

criterion of random distribution. In other words, there are no other potential time-

varying characteristics of cities that may affect the estimation results in the model. This 

study managed to control for the key indicators that may affect the city’s construction 

of new campuses such as economic foundation, population size, the number of existing 

campuses and the interactions of time trend, etc. and add fixed effects of the city and 

fixed effects of the year. It also attempted to avoid the interference from other imper-

ceptible omitted variables in the estimation results.  

The other requirement for using DID method is that the innovation activities of 

the experimental group and the control group be aligned with the parallel trend assump-

tion. This study further combined the preliminary Time-varying DID model with the 

event study method. A parallel trend test was conducted by observing the difference in 

the impact of the two groups of samples before the intervention; the research hypothe-

ses were verified by inferring the trend from the dynamic changes of the policy effects. 

Research Findings 

Preliminary Regression Results 

Preliminary regression results from equation one of the model demonstrated that the 

operation of newly built campuses of universities has significantly promoted innovation 

in the cities where they are located. The regression coefficient of the effect was 0.020, 

that is, on average, each new campus brought about 2.0% increase in patented inven-

tions for the city. The regression results showed that the regression coefficients of the 

effects of newly built university campuses on individuals, enterprises, colleges, research 

institutions and other actors were all positive, and the first three coefficients are statisti-

cally significant. This indicates that the knowledge spillover of the new campuses is not 

limited to the higher education sector but can also affect the innovation activities of 

external factors, such as businesses and individuals. Thus, H1 is validated.  

To check the interference caused by the non-random distribution of newly built 

college campuses in various cities, this study proceeded to perform a robustness test by 

focusing on cities with newly built university campuses and incorporating fixed effects 

of provinces and years and found that the regression results of the test were consistent 

with the preliminary regression results. This shows that the impact of newly built uni-

versity campuses on the city’s innovation is robust. 

To evaluate the potential impact of the possibly, randomly omitted variables on 

the empirical research conclusions, this study also conducted a placebo test: randomly 

selected the cities from the experimental group and the opening years of their new cam-

pus, and randomly regressed 1000 times according to the preliminary model. According 

to the regression results, the regression estimation coefficients obtained by random 

sampling are by no means close to the regression results of this study. Thus, the regres-

sion results of this article cannot be affected by randomly changing the policy interven-

tion time. 

Disparities in the Impact of Newly Built Campuses 
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(i) Differences in the Influence of Newly Built Campuses 

of Different Types 

We attempted to replace the core explanatory variables in the preliminary regression 

model with the numbers of newly built campuses by regular universities and by voca-

tional colleges to compare the difference in their impact on the local cities’ innovation. 

It was found that the two types of new campuses both had significant positive effects on 

the number of inventions and patents in the local cities. New campuses of regular uni-

versities mainly affect the innovation of individuals, businesses, and tertiary education 

schools, while those of vocational colleges generally influence the invention of busi-

nesses and tertiary education schools. Both of them have a positive impact on corporate 

innovation, and the impact of the latter is slightly stronger than that of the former in this 

regard; Regular universities exerts more prominent influence on individuals’ invention 

and innovation. 

(ii) Variations in the Impact of Newly Built Campuses 

with Different Locations 

We tried to replace the core explanatory variables in the preliminary regression model 

with the numbers of “newly established campuses”, “relocated campuses in the original 

cities”, and “relocated campuses in new cities” to examine the gaps in their effects on 

the cities’ innovation. It was discovered that the impact of “relocated campuses in new 

cities” was the strongest, which was mainly imposed on the invention of businesses and 

individuals; and that there is no significant difference in the effects on the cities’ inno-

vation between “newly established campuses” and “relocated campuses in the original 

cities” and the effects are posed on individuals, businesses and tertiary education 

schools. 

The Cumulative Effects of Time 

After controlling for the covariates, there was no perceptible difference between the 

experimental group and the control group before the intervention, and the “counterfac-

tual” estimation in the model was basically reliable. The analysis results also showed 

that the impact of the new campuses on the innovation capacity of the city gradually 

increased over time, in a cumulative pattern. 

An Expanded Analysis of Influencing Mechanisms 

There may exist multiple paths for the influence of newly built college campuses on the 

innovation of their cities. On the basis of foregoing regression results, this study further 

examined the comprehensive influence of the new campuses on the patentable innova-

tions of the city in the following four aspects. 

• Direct Collaboration or Indirect Involvement 
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In order to determine which form of engagement on part of the newly built college 

campuses, direct cooperation or indirect involvement, has the more substantial promot-

ing effect on the innovation of the city, we experimented with replacing the explanatory 

variables in the regression model with the number of invention patents under universi-

ties’ direct participation and the number of invention patents which did not involve uni-

versities’ direct engagement, and then a grouped regression was carried out. The results 

revealed that the indirect involvement rather than the direct engagement of new cam-

puses yields a more substantial promoting effect on the local city’s innovation and de-

velopment.  

• Converging Inventions or Balanced Development 

This study first used as the proxy indicator the logarithm of the difference between the 

90% quantile and the 10% quantile of the number of invention patents granted to all 

districts and counties within a city to examine the degree of concentration and distribu-

tion of innovation activities among different areas in the city after the new campuses 

were put into operation. The results showed that the estimated coefficients of each re-

gression equation were significantly positive, which indicated that innovation activities 

in various districts and counties in the city have shown a certain degree of convergence 

after the new campuses were put into use. Based on this finding, this study used the 

variance of the number of invention patents granted to each district and county as the 

regression result of the substitution index, which also verifies the above conclusion.  

• The Impact of the Concentration of Newly Built 

University Campuses 

The greater the number of university campuses in a unit area, the more likely that the 

innovation actor there will benefit from their knowledge spillovers, and the overall im-

pact of universities on the city’s innovation will be more significant. We attempted to 

replace the core explanatory variables in the preliminary model with the number of col-

lege campuses per hundred square kilometers to evaluate the influence of college densi-

ty on the city’s innovation and found that the denser the university campuses per unit 

area, the more prominent the knowledge spillovers on the overall invention and innova-

tion of the city, and that businesses there are the major beneficiaries.  

• The Influence of the Old Campuses  

We incorporated into model two the interaction between the number of new campuses 

and the variable of whether there being corresponding old campuses in the same city to 

examine the relationship between them and its long-term trend. Overall, the existence of 

the old campus somewhat reinforced the promoting effect of the new campus on the 

innovation and invention of the city, and this effect was consistently enhanced over 

time, which was a sign that the new and the old campus have gradually established a 

close connection in research cooperation. 
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Conclusions 

The operation of newly built college campuses has promoted the innovation and inven-

tion of the city where they are located, including the invention of individuals, business-

es, and other actors. The promoting effect of the new campuses is cumulative, which 

strengthens with the increase in years of their operation. The newly built campuses of 

regular colleges and universities are beneficial for the innovation of individuals and 

businesses, while those of vocational colleges mainly benefit businesses and other ac-

tors. Compared with “newly established campuses”, “relocated campuses in the original 

cities”, “relocated campuses in new cities” can impose a more substantial impact on the 

city’s innovation. The expanded analysis shows that compared with their direct cooper-

ation with other innovation actors in the city, new campuses’ indirect involvement has 

more significant influences on the number of invention patents of those actors. After the 

new campuses being put into use, the innovation and invention activities in the city tend 

to converge; the higher density of college campuses is in a unit area, the stronger pro-

moting impact they have on the city’s innovation. The existence of old college campus-

es may enhance the promoting function of new campuses, and this enhancing effect will 

get stronger over time. 
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Abstract: Based on data from the China Statistical Yearbook and China 
Family Panel Survey (CFPS), this article investigated the influence of 

regional transportation infrastructure development on family education 
expectations. Research results show that there is a significant positive 

correlation between transportation infrastructure and family educational 

expectations and that the improvement of transportation infrastructure 
can enhance the family’s willingness to engage their children in higher 

education. According to the results of influencing mechanism analysis, 

transportation infrastructure development affects family education 
expectations by increasing family income and changing family 

reproduction concepts and educational ideas. In addition,  the impact of 
transportation infrastructure construction on family education 

expectations is heterogeneous: the positive correlation between them is 

particularly significant in rural areas with less developed transportation 
infrastructure, in areas with low average education level of parents and 

slow information communication, and among families of lower social 
classes; however, the relationship between the two variables is not 

prominent in urban areas, in areas where information communication is 

fast and parents have a higher average education level, and among 
families with higher social classes. These research findings offer the 

nation and government new implications for better promoting poverty 

alleviation through education and rural revitalization in underdeveloped 
areas. 
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Introduction 

As a prerequisite for the social and economic development of a region or nation, the 

development of transportation infrastructure lays a crucial foundation for the regional 

resource exchange, information communication, opportunity sharing and advantages 

complementation, which also profoundly affect regional education resource availability 

and family educational ideas. Improved transportation infrastructure help boost the in-

come of local families, as a result, raising family educational expectations; at the mean-

time, it bolsters the inter-regional flow of people and cultural exchange, popularizes 

urban culture, transforms the backward educational ideas in underdeveloped areas, and 

thus heightens local families’ awareness of the importance of education,  

Family education expectations refer to parents’ expectations of their children’s 

future education level and academic attainment, which are a key representation of the 

family’s educational outlook. Generally speaking, the impact of family educational ex-

pectations on child educational achievement is mainly reflected in two aspects: positive 

family educational expectations increase parental investment in child education, includ-

ing increased money input in as well as time and energy devotion to children’s learning; 

at the same time, there exists Rosenthal effect in family educational expectations 

(Rosenthal effect means that expectations of others will produce an “aspiration effect” 

on individuals, thus promoting the actualization of individual goals). In this context, this 

article utilized data from the China Family Panel Survey (CFPS) and China Statistical 

Yearbook to establish panel data which contain 17073 subjects to examine the influence 

of transportation infrastructure development on family educational expectations as well 

as the influencing mechanisms.  

Research Design 

Sources of Data 

The study sourced data from the China Statistical Yearbook 2014-2018 issued by Chi-

na’s National Bureau of Statistics and the CFPS 2014, 2016 and 2018 undertaken by 

Institute of Social Science Survey of Peking University. The China Statistical Yearbook 

contains basic data of China’s economy, transportation, and population. The CFPS 

samples come from 25 provincial administrative regions, with a target sample size of 

16,000 households. The survey subjects include all family members of the sampled 

households, and data on family educational expectations, family economic circumstanc-

es, parents’ education levels and other related aspects are collected. 

The Determination of Variables 

The Predicted Variable: Family Educational Expecta-

tions 



Cai et al. (Fujian). Transportation Infrastructure and Family Educational Expectations. 

BECE, Vol.12, No. 2, 2022 1646 

 

Family educational expectations are the dependent variable in this study. The corre-

sponding question in the CFPS questionnaire is “what is the minimum level of educa-

tion you expect from your kids?” The value of this variable ranges from 0 to 7. The 

bigger the value, the higher the family educational expectations it represents, with 0 = 

“no education expectation for kids,” 1= “the primary school,” 2 = “the junior secondary 

school,” 3 = “the senior secondary school/ secondary technical school/ secondary voca-

tional school,” 4 = “the junior college,” 5= “the bachelor’s degree,” 6 = “the master’s 

degree,” and 7 = “the doctor’s degree.” 

The Core Explanatory Variable: The Index of Transpor-

tation Infrastructure  

This study chose railway transport as the index to measure the development level of 

transportation infrastructure in an area, because compared with other transport modes, 

railway transport has its unique advantages such as the large delivery capacity, cost-

effectiveness, long travel distance, wide coverage, independence from weather condi-

tions, etc., which can promote the inter-regional exchange of labor and information and 

bolster local social and economic development. 

Control Variables 

Based on the previous research literature and the available data from the CFPS, this 

article used the education levels of the father and mother and family book collection to 

represent the family cultural capital; the family’s monthly post and telecommunication 

expenses as the proxy variable to represent the home social capital; per capita house-

hold income and household assets to represent home economic capital. Child character-

istics include child gender, age, and being the only child of the family or not. Regional 

characteristics include the logarithm of the per capita GDP of each province every year 

along with the core explanatory variable of the regional transportation infrastructure 

development level. 

The Research Model 

The following model was constructed to explore the causal relationship between trans-

portation infrastructure and family educational expectations: 

 

Edui,t = α+βTrai,t+δXi,t+εi,t 

 

In this equation, subscript i denotes the sampled individual, and Edui,t represents the 

parental educational expectation for i in the year of t; Trai,t represents the development 

level of transportation infrastructure in province i in the year of t; Xi denotes the family 

background, child characteristic, regional characteristic, and other control variables; εi,t 

means the residual. The directivity and significance of coefficient β are the main focus 

in the model. As the predicted variable in this model is an ordinal categorical variable 
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with a value range of 0-7, this paper chose to use an ordinal logistic model to perform 

regression after controlling for the fixed effects. 

Analyses of Empirical Research Findings 

Findings from Main Empirical Models  

Estimate results of the variable of family educational expectations demonstrate that the 

higher the level of transportation infrastructure and the GDP of a province, the higher 

the family educational expectations there. However, when the variable of household 

economic capital is added into the model, the variable of the GDP of each province los-

es its statistical significance, which indicates that the GDP of each province affects fam-

ily educational expectations mainly through its effect on the economic capital of local 

families.   

The regression results show that: (1) The coefficient of the core explanatory 

variable - the development level of transportation infrastructure - in all models is signif-

icantly positive, indicating that the development of transportation infrastructure plays a 

substantial role in raising the educational expectations of local families, as it has been a 

driving force to the social, economic, and cultural advance in the region. It prompts 

families to change their educational ideas and improves outcomes of family educational 

input, and as a result, parents have higher requirements and expectations for children’s 

education attainment. (2) The richer the family capital, the higher the family education-

al expectations for its kids. (3) The coefficient of the variable of child gender is signifi-

cantly positive. Boys are likely to receive higher family educational expectations, indi-

cating that gender discrimination still exists in children’s education. (4) The coefficient 

of the variable of being the only child of the family or not is significantly positive, sig-

naling that parents have higher educational expectations for the only child than for chil-

dren with siblings.  

Whichever model it is, the advance in transportation infrastructure increases 

the number of parents who expect their children to obtain doctor’s, master's, or bache-

lor's degrees, and reduces the number of parents who limit their educational expecta-

tions for children to the junior college or below. In other words, the development of 

transportation infrastructure can significantly boost parents’ willingness to engage their 

children in higher education. 

The Robustness Check 

Altering the Index of Transportation Infrastructure 

To test the robustness of the above results, the development level of highways was used 

as the index to measure the level of regional transportation infrastructure and performed 

the regression of the main empirical models again; an additional indicator of transporta-

tion infrastructure was produced by combining the standardized railway density and per 

capita railway kilometers and the coefficient of the explanatory variable was estimated 

again. The regression results show that the symbol and significance of the explanatory 
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variable remain unchanged, whether the development level of highways or the recon-

structed railway-based index is used to replace the original index of transportation in-

frastructure, which indicates that improved transportation infrastructure can significant-

ly raise educational expectations of local families. 

Using the Ordinal Probit Model  

The ordinal probit model was used to conduct regression in order to further verify the 

stability of the regression results of the ordinal logit model. The regression results show 

that the symbols and significance of the coefficient of the variable of transportation in-

frastructure have not changed 

Propensity Score Matching 

This study used the propensity score matching (PSM) method to address the 

endogeneity issue that may be caused by the sample self-selection bias: (1) The sample 

was divided into areas with developed transportation infrastructure (N=8964) and areas 

with ordinary transportation infrastructure (N=8109). The former was set as the experi-

mental group and the latter as the control group. (2) The control variables in the main 

regression model 5 were used as the predictor variables to predict the probability of the 

family residing in an area with developed transportation infrastructure and the propensi-

ty scores were calculated. (3) One to one matching, one to four matching and one to 

four radius matching was performed on sample respectively. The results of propensity 

score matching show that the standardized deviation of variables is substantially re-

duced, the absolute deviation of all variables is less than 5%, and the t-test results of 

most variables do not contradict the assumption that there are no systematic differences 

between the experimental group and the control group, indicating that the matching re-

sult is good. The sample regression results based on PSM show that the symbols and 

significance of explanatory variables are consistent with those in previous analysis, that 

is, the improvement of transportation infrastructure can significantly heighten the edu-

cational expectations of local families. Therefore, the conclusion of this article is robust 

and reliable. 

Analyses of Influencing Mechanisms 

The Effect of Family Income 

A three-step mediation analysis was undertaken: (i) to regress the effect of transporta-

tion infrastructure on family educational expectations with the results showing that the 

influence of transportation infrastructure on family educational expectations remains 

prominently positive when the control variable of family income is not included in the 

model; (ii) to regress the effect of transportation infrastructure on per capita household 

income with the results displaying that the improvement of transportation infrastructure 

can significantly bolster local family income; (iii) to refer to the regression results of the 

main empirical models which have proved that both household income and transporta-

tion infrastructure are positively correlated with family education expectations. The 
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above analysis indicates that household income can mediate the effect of transportation 

infrastructure on family educational expectations. In other words, the improvement of 

transportation infrastructure can heighten educational expectations of local families by 

promoting the increase of family income. 

The Effect of Cultural Concepts 

The advance in transportation infrastructure not only has a positive impact on the re-

gional economy, but also speeds up inter-regional information communication, expand 

people’s travelling spheres, and thus boost inter-regional cultural exchange. As a result, 

some new concepts and thoughts are introduced into the lives of residents, gradually 

transforming the local culture and residents’ ideas. Further, the change in regional cul-

tural background and family cultural capital significantly modifies family educational 

expectations. 

Further Heterogeneity Analyses 

The foregoing analyses focus on the influence of transportation infrastructure on family 

educational expectations and its mechanism --- transportation infrastructure enhances 

the educational expectations of local families by promoting the economic development 

of areas within its coverage and changing the family educational concepts. To go fur-

ther, is there any heterogeneity in the effect of transportation infrastructure on family 

education expectations? To address this question, this study performed a heterogeneity 

analysis in the four dimensions: urban and rural division, internet penetration, parental 

education level, and family social capital, with reference to previous research on this 

topic. 

The Urban vs. Rural Heterogeneity  

Regression analyses were carried out on rural and urban households separately and 

demonstrated that the improvement of transportation infrastructure has a significant 

positive effect on educational expectations of rural families but has no significant im-

pact on educational expectations of their urban counterparts.  

Disparities in Education Level among Parents 

To investigate the differences in the impact of the advance in transportation infrastruc-

ture on parents with varying education levels, this paper divides the whole sample into 

two groups: families with high education levels (N = 8,566) and with low education 

levels (N = 8,507), according to the median of the average education level of parents in 

a family and conducted regression on them separately. The regression results reveal that 

improved transportation infrastructure is positively related to educational expectations 

of parents with lower education levels but has no significant influence on educational 

expectations of those with higher education levels. 

The Divide in the Internet Use 
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This article chose the Internet penetration rate of each region in every year as the proxy 

variable of information communication speed and divided the sample into the fast in-

formation communication group (N = 9,006) and the slow information communication 

group (N = 8,067) in accordance with the median of the Internet penetration rate. Ac-

cording to the results of group regression, the coefficients of the variable of transport 

infrastructure in both the two groups are positive and significant at the 1% level. By 

comparing the coefficients of the two groups, it is easy to find that the positive impact 

of transportation infrastructure advancement on family educational expectations is 

stronger in the slow information communication group. 

Disparities in Social Capital 

To investigate the heterogeneous effects of the improvement of transportation infra-

structure on educational expectations of families with differential social capital, this 

study divided the sample into two subsamples: higher social class families and lower 

social class families and conducted group regression. The results show that the devel-

opment level of transportation infrastructure is positively correlated with educational 

expectations of lower social class families but has no significant impact on educational 

expectations of higher social class families. 

Conclusions 

Through the ordinal logit model analysis of data from the CFPS, the article drew the 

following conclusions: (i) The more developed the regional transportation infrastructure, 

the higher the family educational expectations. The improved transportation infrastruc-

ture results in stronger intention of families to engage children in higher education. (ii) 

The advanced transportation infrastructure positively affects family educational expec-

tations by increasing local household income and transforming parents’ family repro-

duction concepts and educational ideas. (iii) The improvement of transportation infra-

structure in underdeveloped rural areas can significantly heighten educational expecta-

tions of local families but that in cities has no prominent influence on educational ex-

pectations of urban families. (iv) The advance in transportation infrastructure imposes a 

significant positive impact on family educational expectations in both fast and slow 

information communication regions, with a stronger impact on the latter. (v) Upgrading 

transportation infrastructure leads to higher educational expectations in families with 

lower parental education levels and less social capital but has no remarkable influence 

on educational expectations of families with higher parental education levels and rich 

social capital. 
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Parental Phubbing and Young Children’ Problem 

Behavior: A Moderated Mediation Model 

By Zu, J., Yang, W. Y., Zhou, T. F., Teng, W. Q., & Dan, F. 
Correspondence to: Fei Dan, Shenyang Normal University, China. E-mail: 

danfeier_2003@163.com  

HILD problem behaviors refer to those behaviors that are detrimental to 

physical and mental health of young children, including externalizing 

problems such as aggression, violence, disobedience to discipline, etc. and 

internalizing ones like anxiety, depression, withdrawal and so on. Problem 

behaviors impede children’s acquisition of knowledge and skills. The parent-

child relationship is considered a key factor affecting children’s growth, and 

the quality of parent-child interaction can predict child problem behaviors. 

The popularization of smart phones and other electronic devices today has 

led to a special human behavior dubbed “phubbing”, which is not beneficial 

to interpersonal communication and interaction. As a result, it is necessary to 

undertake a deep investigation into the negative impact of parental phubbing 

on child development. 

This study sampled 527 parents (189 fathers and 338 mothers) from14 

kindergartens in Liaoning, Shandong, and Shanxi Provinces, involving 127 

three-year-olds, 157 four-year-olds, and 148 five-year-olds, and 95 six-year-

olds. The Parental Phubbing Scale, Child-Parent Relationship Scale, Conners’ 

Child Problem Behavior Scale, and family social and economic status (SES) 

measurement were used as research tools; the common method bias test was 

adopted as the research method. 

The results of the study show that: the overall severity of phubbing 

among parents is high, while the severity of problem behavior in young chil-

dren is of lower-middle level; parental phubbing can not only directly predict 

child problem behaviors, but also indirectly predict them through the parent-

child relationship; young children’s age enhanced the predictive effect of pa-

rental phubbing on child problem behaviors, but weakened that of the parent-

child relationship on child problem behaviors; When the parent scores be-

tween 18.7 and 24.5 points in the Parental Phubbing Scale, the problem be-

havior of his or her child surpasses the alert threshold. 

To ensure the healthy growth of young children, parents should be 

alert to the cumulative risk effect of their phubbing and its threshold, reduce 

their cell phone dependence, and dedicate quality time to children. 
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The Relationship between Peer Attachment and  

Mobile Phone Addiction of Junior Secondary 

School Students: An Analysis Based on a 

Moderated Mediation Model 

By Yang, C., Lian, S. L., Chen, C. Y., Sun, X. J., & Zhou, Z. K. 
Correspondence to: Zongkui Zhou, Central China Normal University, China. E-

mail: zhouzk@mail.ccnu.edu.cn  

EER attachment refers to the intimacy between adolescents and their 

peers, in which they give each other warmth and support. Good peer at-

tachment can reduce emotional and behavioral problems. Peer attachment is 

also considered as an important factor affecting adolescents' mobile phone 

addiction. In order to clarify the relationship between peer attachment and 

mobile phone addiction and its mechanism, this study constructed a moderat-

ed mediation model to examine the mediation of negative emotions and the 

moderating effect of the ability to be alone. 

In this study, 782 junior middle school students were surveyed in 

groups by class-based cluster sampling. The measuring instruments included 

the Inventory of Peer Attachment, the Depression Anxiety Stress Scale, Mo-

bile Phone Addiction Index, and the Ability to Be Alone Scale. 

The research results show that: (i) After controlling for gender, age, 

grade, being only child or not, and mobile phone use years, peer attachment 

has a significant negative predictive effect on mobile phone addiction. (ii) 

Negative emotions exert complete mediation on the relationship between 

peer attachment and cell phone addiction. (iii) The direct effect of peer at-

tachment on cell phone addiction and the mediating effect of negative emo-

tions are both moderated by the ability to be alone. 

The moderated mediation model constructed from the perspective of 

compensation theory is used to clarify how peer attachment affects mobile 

phone addiction of junior secondary school students (the mediating effect of 

negative emotions) and to respond to the question when peer attachment has 

a more significant impact on mobile phone addiction (the moderating effect 

of the ability to be alone). The results of the study have theoretical and prac-

tical significance for deepening the research on the causes of mobile phone 

addiction and guiding junior secondary school students to develop good peer 

attachment to ensure sound psychosocial functioning. 
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Autocratic Parenting Style and Adolescent 

Perseverance: A Moderated Mediation Model 

By Li, X. N. & Liu, H. S. 
Correspondence to: Huashan Liu, Central China Normal University, China. E-

mail: 15432141@qq.com  

ERSEVERANCE, as an important positive mental quality, can predict 

not only academic performance, but also nonacademic outcomes. The 

cultivation of perseverance needs the nourishment of a good external envi-

ronment, including the support of parents, teachers, and peers as well as the 

influence of socialization, while improper environmental elements such as 

neglect, autocracy, rough treatment, discrimination hinder the cultivation of 

individual perseverance.  

This study constructed a moderated mediation model to examine the 

relationship between authoritarian parenting style, self-concept clarity, self-

worth, and the development of adolescent perseverance. A total of 2,101 ado-

lescents were tested with the Family Rearing Style Questionnaire, Adoles-

cent Self-reported Perseverance Scale, Self-concept Clarity Questionnaire, 

and Self-worth Scale. The results showed that: (i) Authoritarian parenting 

was significantly and negatively correlated with self-concept clarity and per-

severance of adolescents and was significantly and positively related to their 

self-worth; there was a significant positive correlation between self-concept 

clarity, self-worth, and perseverance of teenagers. (ii) In the mediation chain 

of autocratic parenting, self-concept clarity, and perseverance, self-worth 

moderated both the first half and the second half of the path. In the first half 

of the path, self-worth can alleviate the negative influence of autocratic par-

enting on the development of self-concept clarity; in the second half of the 

path, self-worth can enhance the positive impact of self-concept clarity on 

perseverance. 

 

Source: Educational Research and Experiment, 2021; 2021(5):84-90.
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A Longitudinal Study on the Immediate and 

Long-term Effects of Television Exposure on 

Preschoolers’ Executive Function 

By Xiong, Y. C., Yu, H. X., Liu, Y. P., & Li, H. 
Correspondence to: Hui Li, Central China Normal University, China. E-mail: 

huilipsy@mail.ccnu.edu.cn  

XECUTIVE function comprises a series of higher-order cognitive abili-

ties of individuals that can effectively regulate their behavior and think-

ing. It has three main components: working memory, inhibition, and set shift-

ing. Young children need to use their executive function to make plans, elim-

inate interference, keep focused, and memorize and retain information, as 

well as to adapt themselves to different rules and perform self-monitoring. 

Childhood executive function affects children’s development in various as-

pects, such as psychology, social adaptation, early language ability, etc. It 

can also predict their later academic achievements and lay a foundation for 

the development of higher cognitive competences in their adulthood. Televi-

sion is one of the most popular electronic media. Existing research on the 

impact of television exposure on child development found that children’s tel-

evision viewing time is somewhat correlated with their executive function. 

This study adopted longitudinal research design and lasted for one 

year, aiming to examine the immediate and long-term effects of television 

exposure on preschoolers’ executive function. Cluster sampling were con-

ducted in three kindergartens in Ningbo City of Zhejiang Province and a total 

of 289 subjects included in the study with 29 kids in the 2-year-old group, 74 

in the 3-year-old group, 65 in the 4-year-old group, and 121 in the 5-year-old 

group. The media use questionnaire (parents’ version) and the preschool 

children’s executive function scale were used to collect children’s data in the 

first, sixth, and twelfth months through the same process. The cross-lagged 

regression was applied in data analysis.  

The research results showed that, over time, children’s executive 

function scored significantly more points in the 12th month than at the outset 

and in the 6th month of the study. At all three points of investigation, chil-

dren spent more time watching TV on weekends than weekdays, and their 

weekly television viewing time was negatively related to their executive 

function, demonstrating that has an immediate negative impact on their ex-

ecutive function. However, television exposure could not predict children’s 
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executive function in a long term, indicating that the longitudinal connection 

between television viewing time and executive function in young children is 

not significant.  

The study makes the following suggestions to parents of preschool 

children: (i) Avoid exposing children to television at too early an age; (ii) Set 

a time limit on children’s television watching; (iii) Enrich children’s home 

activities during weekends and holidays; (iv) Engage in high-quality parent-

child interaction and reduce dependence on digital games. 

 

Source: Studies in Preschool Education, 2022; 2022(8):53-63.
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Negative Parenting Styles and Preschoolers’ Social 

Adaptation Difficulties: The Mediating Effect of 

Parent-Child Conflicts 

By Liang, Z. B., Wu, A. L., & Zhang, G. Z. 
Correspondence to: Zongbao Liang, Southeast University, China. E-mail: 

lzb@seu.edu.cn  

HILDREN’S social adaptation is a manifestation of the level of their 

socialization. Positive social adaptation is represented by qualities such 

as pro-activeness, sensitivity, cooperation, and popularity among peers in 

children’s social interaction. Social adaptation difficulties include externaliz-

ing behavior problems like anger and aggression and internalizing ones such 

as anxiety and withdrawal. Childhood social adaptation problems can impose 

negative influences on individuals’ future development.  

The parenting style is an integration of parents’ values, attitudes, and 

behavior in child rearing, working on children in three dimensions: warmth 

and caring, behavioral discipline, and phycological control. In early child-

hood, children learn by simulating the words and actions of their parents. The 

language, behaviors, and responses delivered by parents in the process of 

child upbringing directly affect the development of social skills of children in 

the early years. Negative parenting behavior will induce social adaptation 

difficulties in young children. 

This study constructed a model of the relationships between negative 

parenting behavior, child-parent conflicts, and child social adaptation diffi-

culties, to analyze: (i) the father vs. mother differences in the impact of nega-

tive parenting behavior on child social adaptation; (ii) the mediating effect of 

child-parent conflicts on the relation between negative parenting styles and 

child social adaptation difficulties.  

Through cluster sampling, 446 second-year kindergarteners and their 

parents were selected as subjects from 6 kindergartens (including one com-

munity, one bilingual, two private, and two public kindergartens) in X City. 

In the first year of the study, the Child-Rearing Practices Report Q-Sort and 

the Child-Parent Relationship Scale were utilized to investigate parents’ rear-

ing behavior and the child-parent relationships among subjects. The Social 

Competence and Behavior Evaluation Scale, SCBE-30 was employed to as-

sess children’s social adaptation in the following year. 
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The research findings demonstrate that negative parenting behavior of 

fathers and mothers can both positively predict children’s anger and aggres-

sion, and besides, the negative parenting behavior of mothers also positively 

predicts children’s anxiety and withdrawal, indicating that it has a wider ad-

verse influence than that of fathers; and that father-son conflicts can mediate 

the relation between the negative parenting behavior of the father and chil-

dren’s anger and aggression, while mother-son conflicts can mediate the rela-

tionship between negative parenting behavior of the mother and children’s 

anxiety and withdrawal as well as anger and aggression. Therefore, to im-

prove children’s social adaptation, parents should be mindful of the impact of 

their rearing behavior and parent-child relationships on the development of 

their preschool kids; avoid negative parenting practices such as threatening 

and coercion, verbal abuse and corporal punishment, overinvolvement and 

overprotection, etc.; and secure close parent-child relationships. 

 

Source: Studies in Preschool Education,2022;2022(03):43-52.

 

 

 

 

 

 

 
 

 





Best Evidence in Chinese Education 

pISSN: 2639-5312   eISSN: 2639-5320 

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

 

Note to Contributors 

Best Evidence in Chinese Education (BECE) is published under the auspices of the Best 

Evidence in Brief (BEiB) (http://www.cnbeb.org.cn:81/) to provide authoritative, critical 

surveys on the current status of subjects and problems in the diverse fields of Chinese 

education. 

BECE accepts both original submissions to the journal and the English version of 

those that have been published in Chinese, which first must be reviewed and approved by 

our worldwide distinguished expert editors as well as released on the BEiB website. BECE 

publishes five types of manuscript: Editorial, Newsletter, Original Article, Article, and 

Review. Editorial is an invited perspective written by our editors. Original Article must be 

the first edition to the journal without submissions anywhere else. Newsletter and Article 

should be the English version of the original Chinese version, and they should be solicited 

and cutting-edge in contents in corresponding research fields. Review Article needs to be 

invited by our editors prior to submission. 

All original submissions and selected manuscripts that have appeared on the BEiB 

website need to be submitted online (http://bonoi.org/index.php/bece/about/submissions) 

to the system for being processed further. 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 accepted for publication are subject to copyediting. The online 

submission indicates the author’s commitment to publish in BECE and to give BECE the 

rights for translating and/or editing the contents if necessary. No submitted manuscripts 

known to be under consideration by other journals. 

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 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 and our well-known editors of the BECE. 

Correspondence relating to editorial matters should be addressed to the editorial 

office via online contact form. 

http://www.cnbeb.org.cn:81/
http://www.cnbeb.org.cn:81/
http://www.cnbeb.org.cn:81/
http://bonoi.org/index.php/bece/about/submissions


 

Best Evidence in Chinese Education 
pISSN 2639-5312 

eISSN 2639-5320 

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

ORDER FORM 

Start my 2022 print copy subscription to the journal of 

Best Evidence in Chinese Education 
pISSN: 2639-5312, eISSN: 2639-5320 

 

_____$105.00   Author Individual         _______ 

_____$375.00   Non-author Individual     _______ 

_____$1480.00  Institution               _______ 

 

Sales Tax: 5.75%          _______ 

 

TOTAL AMOUNT DUE:   $_______ 

□ Check enclosed (Make Payable to 

BASE) 

 

Charge me: □ Visa    □ MasterCard 

□ American Express  □ UnionPay 

 

Cardholder Name___________________ 

Card No.__________________________ 

Exp. Date__________________________ 

_________________________________ 

Signature (Required for Charge) 

 

 
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. 

 

 

Billing Address 

Street______________________________ 

City_______________________________ 

State/Province_______________________ 

Zip_______ Daytime Phone____________ 

Email:_____________________________ 

 

SEND THIS ORDER FORM TO (Hard copy only) 

Best Evidence in Chinese Education 

Insights Publisher 

Subscriptions 

725 W. Main Street, Suite F 

Jamestown, North Carolina 27282 

USA 

 

 
Call +1 336-528-4762 

Email: base.publication@basehq.org (Send E-copy) 

 

 

Mail To 

Name_____________________________ 

Address___________________________ 

__________________________________ 

City______________________________ 

State/Province_______________________ 

Zip_______________________________ 

Country____________________________ 

 

 

BASE22 

(You can make a copy of this form) 

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


http://www.bonoi.org/index.php/bece

Best Evidence in Chinese Education

pISSN: 2639-5312
eISSN: 2639-5320

DOI: 10.15354/bece

Vol. 12, No. 2, 2022



Best Evidence in Chinese Education                                                  Vol.12, No. 2, November 2022                                                  Insights Publisher


	Cover-BECE-V12N2-Nov2022
	Inner Page
	Editors_BECE_Sept2020
	Indexing info
	TOC-BECE-V12N2-NOV2022
	Commentary_BECE-V12N2-Nov2022-Yao
	Review1-BECE-V12N2-Nov2022-Shen
	BECE_QiangLuo_Title_Nov2022
	BECE_QiangLuo_Maintext_Nov2022

	AR1-BECE-V12N2-Nov2022-Song
	1Absbract-ShujuanSong-BECE_TitleNov_2022
	1Absbract-ShujuanSong-BECE_MaintextNov2022

	AR2-BECE-V12N2-Nov2022-Chen
	2Absbract-WeiHa-BECE_TitleNov_2022docx
	2Absbract-WeiHa-BECE_MaintextNov2022

	AR3-BECE-V12N2-Nov2022-Cai
	3Absbract-WuyuanChen-BECE_TitleNov_2022
	3Absbract-WuyuanChen-BECE_MaintextNov2022

	Newletter1_BECE-V12N2-Nov2022-Zu
	Newletter2_BECE-V12N2-Nov2022-Yang
	Newletter3_BECE-V12N2-Nov2022-Li
	Newletter4_BECE-V12N2-Nov2022-Xiong
	Newletter5_BECE-V12N2-Nov2022-Liang
	Notetocontributors_BECE
	Subscription_BECE
	BackCover-BECE-V12N2-Nov2022
	Spine-BECE-V12N2-Nov2022
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

