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BECE. Newsletter

NEWSLETTER

Which is Dominant in Primary School Students’ Vo-
cabulary Knowledge and Reading Comprehension?

By Chen, H.J., Zhao, Y., Wu, X.C., Sun, P., Xie, R.B., & Feng, J

EADING triangle theory points out that vocabulary knowledge and

reading comprehension affect each other: good vocabulary knowledge
will promote reading comprehension, and reading comprehension will deep-
en the learning of vocabulary knowledge. According to previous studies, the
effect of vocabulary knowledge on reading comprehension was not con-
sistent among different grades.

Recently, an empirical study published in Journal of Psychology system-
atically explores the longitudinal relationship between vocabulary knowledge
and reading comprehension in different grades of primary school, where a to-
tal of 399 students (198 male students and 201 female students) in grade 1, 3
and 5 from two ordinary primary schools in Shanxi Province are selected for
one-year follow-up survey, and the two measurement times are T1 and T2,
respectively. This study uses cross lag model and tests the relationship be-
tween vocabulary knowledge and reading comprehension of children in low,
middle and senior grades in primary school by SPSS 21.0 after controlling
for phonological awareness, morpheme awareness, general cognitive ability
and autoregressive effect. Research finding are as follows:

e The early years of primary school are at the stage of “learning to read”.
The cross lag test in the lower grades does not find a significant predic-
tive effect between vocabulary knowledge and reading comprehension,
which is consistent with the results of some previous studies. In the early
stage of children’s reading development, reading comprehension mainly
involves the understanding and mastery of text information, so it is more
influenced by the underlying factors such as phonological awareness and
general cognitive ability. In addition, reading comprehension of children
in lower grades is at a relatively basic stage of development and cannot
be learned through reading. Therefore, reading comprehension at this
stage cannot predict the development of vocabulary knowledge.

e Middle primary school children are in the transition to the stage of
“learning through reading”. The cross lag test of middle primary school
students finds that there is a two-way prediction relationship between
vocabulary knowledge and reading comprehension, which is consistent
with previous research findings. Children at this stage already have a
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certain amount of vocabulary knowledge and can use vocabulary
knowledge to understand text information, which further supports the
theory of reading triangle. In middle primary school, vocabulary
knowledge is very important for understanding, and rich vocabulary
knowledge enables children to better understand the text. In turn, the un-
derstanding of the text can help children understand some of the mean-
ings of new words and increase vocabulary knowledge.

Senior primary school children are at the stage where reading compre-
hension affects vocabulary knowledge. The cross lag test of primary
school seniors finds that T1 vocabulary knowledge cannot significantly
predict T2 reading comprehension, while T1 reading comprehension can
significantly predict T2 vocabulary knowledge. It could be speculated
that the dominant role in the relationship between vocabulary knowledge
and reading comprehension in primary seniors might be the influence of
reading comprehension on vocabulary knowledge. As senior primary
school children have acquired independent reading ability and reading
materials are more abundant and complex, acquiring information
through reading has become the main way for them to learn new
knowledge.

Based on this result, the author suggests that reading teaching in primary

school should be guided according to the developmental characteristics of chil-

dren:

The lower grades should consolidate and strengthen the language and
cognitive abilities at the bottom level, such as phonetic awareness, to
guide children to learn the basic skills of reading;

On the one hand, we need to guide middle primary school children to
learn vocabulary and promote their reading ability; On the other hand,
it is necessary to cultivate student’ reading comprehension ability and
guide them to deduce and grasp the meaning of new words through con-
text information.

The influence of reading comprehension on vocabulary knowledge may
be dominant among senior primary school students, so more energy can
be put into reading training in teaching, so that students can become in-
dependent readers and learn from reading.

Inadequate research:

The measurement of the reading comprehension ability of the lower
grades in primary and secondary schools is based on sentence compre-
hension, but not on the higher level of discourse comprehension;

The research mainly explores the depth of vocabulary knowledge, ignor-
ing the influence of the breadth of vocabulary knowledge.

Therefore, the following research can simultaneously explore the depth and

breadth of vocabulary knowledge, and further deepen the understanding of the
relationship between vocabulary knowledge and reading comprehension in pri-
mary school.

Source: J Psychol, 2019; 51(8):924-993.
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Can Brain-Computer Interactive Technology Promote
Effective Learning?

By Hu, H., Li, Y.X., Cao, Y.F., Zhao, Q.H. & Lang, Q.E.

RAIN-computer interactive technology is a kind of information ex-
change technology to realize communication between brain and com-
puter. To explore the effects of Brain-computer interactive technology on
study, an experiment is designed to realize autonomous learning by perceiv-
ing and regulating learners' attention by implanting brain-computer interface
into online English learning system. The study was based on 100 freshmen
from X university randomly assigned to the experimental group and the con-
trol group with 50 students each. The students of experimental group are re-
quired to learn by the English learning system of enhanced concentration,
and the other group by the traditional online learning system. The data which
are collected by testing the students' performance, learning attitude, learning
style adaptability and different learning styles are analyzed with the tool of

SPSS software. The statistic results are as follows:

e The brain-computer interactive technology can timely reflect the learn-
ing state and learning behavior through the detection and monitoring of
physiological signals of learners.

e When the brain-computer interactive technology is implanted into the
online learning system, it can significantly improve academic perfor-
mance, learning attention and learning attitude.

e By monitoring and controlling the process of study, brain-computer in-
teractive technology meets the cognitive needs of learners.

e Brain-computer interactive technology enhances the intelligence of ex-
isting online learning systems

e The brain-computer interactive technology provides a new approach for
promoting deep and effective learning.

The author believes that with the development of the application of arti-
ficial intelligence technology and big data analysis technology in the field of
education, brain-machine interactive technology is bound to provide a feasi-
ble path for the construction of intelligent classroom and the development of
intelligent education, and ultimately promote the in-depth teaching and learn-
ing and the comprehensive development of human beings.

Source: J Dist Edu, 2019; (4):54-63.
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What Impact Does Mobile Technology Have on Se-
cond Language Acquisition?

By Chai, Y.L., Li, Y., Chen, X.D. & Chen, J.W.

LTHOUGH mobile technology is widely used in language learning,
there is no agreement on its effects. A study published in Modern Dis-
tance Education Research, focusing on the impacts of mobile technology on
second language acquisition; perform a meta-analysis on the 57 related ex-
perimental and quasi-experimental studies at home and abroad from 2006 to

2018.

The overall effect of mobile technology on second language acquisi-
tion (vocabulary, listening, speaking, reading, writing, translation and syn-
thesis, etc.), the learning effect of different segments of students, the effect of
teaching strategies, and the learning organization form are all analyzed.
Research findings are as follows:

e As for the overall effect, the study obtains a comprehensive effect value
of 0.901 after homogeneity test and sensitivity analysis, proving that
mobile technology has significant advantages over traditional learning
methods in second language acquisition. In which, the writing effect val-
ue is the largest, followed by speaking, reading, vocabulary and listening,
and the translation effect value is negative.

e For the learning effect of different periods, the study shows that the
learning effect is the best in primary school, followed by college and
junior high school, and the worst in senior high school.

e In terms of different teaching strategies, the research shows that strate-
gies such as situation, games and activities, and teacher guidance can
further improve the acquisition effects of vocabulary, speaking and writ-
ing in foreign language learning. In which situational strategy has the
most significant effect, followed by teacher-guided teaching/learning
strategy and activity strategy, and autonomous learning strategy.

o For different forms of learning organization, the study has shown that the
effect value of informal learning is smaller than that of formal learning,
which proves the support role of teachers’ organization, management
and guidance in second language acquisition activities supported by mo-
bile technology.

This study shows that mobile technology has a strong positive effect
on the motivation and effect of second language acquisition. However, the
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results are limited by the number and duration of studies, and the effects in
listening, reading, and in primary and secondary school stages need to be fur-
ther verified by more studies. As situational awareness, augmented reality,
speech recognition, wearable’s and other technologies, the authors suggest to
comprehensively consider the integration of learning goals and content in
studying games and activities, select and use appropriate teaching strategies,
attach great importance to the guidance of the teacher, and fully focus on
personalized support for second language learning by new technology, as
well as its application in specific language learning.

Source: Modern Dist Edu Res, 2019; 31(3):106-112.
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Education, Social Capital and the Multidimensional
Poverty Transformation of Peasant Households Evi-
dence from CFPS Micro Panel Data

By Su, J., Xiao, P., & Hu, Z.Y.

STUDY published in Education and Economy uses data from the CFPS

(China Family Tracking Panel Survey) to analyze the social capital
stock of 5,063 peasant households in 2010, 2012 and 2014.This study con-
structs a multidimensional poverty indicator system with three dimensions
and seven indicators and the panel logit model is used to empirically study
the impact and heterogeneity of education and social capital on the transfor-
mation of household income poverty, living condition poverty and opportuni-
ty poverty. The results are as follows:

e In parallel transformation of income poverty, for each additional year of
education received by the average worker, the probability of poverty al-
leviation of the low-income families will increase by about 7% (9%);
non-poor households are about 11% (14%) less likely to fall into income
poverty. For each additional unit of social capital, the probability of a
family getting out of relative income poverty will increase by about 3%,
while the probability of a family falling into relative income poverty will
drop by about 3%.

e On the parallel transformation of living conditions and opportunity pov-
erty, the data shows that with the improvement of labor force’s education
level, the probability of poor families getting out of living conditions and
opportunity poverty increases significantly, and the probability of falling
into living conditions and opportunity poverty decreases significantly.
The increase of social capital accumulation has a significant positive ef-
fect on the escape from living conditions and opportunity poverty of
peasant families, but the robustness needs to be verified.

e In the aspects of education, social capital and the gradient transformation
of multi-dimensional poverty in rural households, the study finds that the
increase of social capital accumulation will significantly improve the
probability of multi-dimensional poverty alleviation of families under
the standard of relative income poverty, but it can not play a positive ef-
fect on the multi-dimensional poverty reduction of absolute income poor
families and the suppression of non-poor families from falling into mul-
ti-dimensional poverty. At the same time, the interaction between educa-
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tion and social capital increases the probability of families getting out of

multidimensional poverty, and the two show a mutually reinforcing

complementary relationship.

e In terms of control variables, poor health among members significantly
reduces the probability of a family being out of income poverty. The
transfer of labor force employment will significantly increase the proba-
bility of rural households escaping from income, opportunity poverty
and multidimensional poverty, and significantly reduce the probability of
rural households falling into the above-mentioned poverty. The growth
of family population reduces the probability of family getting out of liv-
ing conditions poverty, but also increases the probability of family get-
ting out of opportunity poverty. As the head of a household ages, the
probability of a family falling out of income, opportunity, and multidi-
mensional poverty rises and then falls; the probability of a family falling
into such poverty is exactly the opposite. Compared with poor female-
headed households, the probability of male-headed households escaping
from relative income, opportunity and two-dimensional poverty is signif-
icantly reduced. In addition, there are significant differences in the ef-
fects of government subsidies, village characteristic variables and mac-
roeconomic variables on the transformation of different types of family
poverty.

The conclusion of this study indicates that the government’s poverty al-
leviation policy in the future should be changed from single-dimension in-
come poverty alleviation to multidimensional poverty alleviation. It should
not only pay attention to the accurate assistance to the poor families that have
been born, but also to the risk prevention of non-poor families falling into
poverty. In terms of specific policy orientation, we should fully explore the
diversified poverty alleviation values implicit in education institutions, im-
prove the education subsidy system in rural areas, actively expand the chan-
nels and paths of education poverty alleviation, and provide educational sup-
port policies that meet the specific needs of different poor families. It is nec-
essary to improve the poverty subsidy mechanism of rural areas, establish
and improve the supervision mechanism and effect evaluation mechanism of
various kinds of poverty subsidy.

Source: Edu Econ, 2019; 35(2):17-27+46.

Vol.3, No.2, 2019 327



BECE. Newsletter

NEWSLETTER

Are Children’s Museums Really Educational?

By Gong, X., Zhang, H., & Zeng, M.C.

STUDY exploring the effects of children’s museums on their education
is conducted based on 450 children aged four years old, including 230
children in the control group who adopt the family individual tourist model

(FIT) of “parental companion” and “informal activities”, and 220 children in

the experimental group who implement the kindergarten group model of

“teacher lead” and “official activities”. In the study, children’s creativity,

cognition, problem solving ability, language, scientific literacy, self-

confidence and learning quality are tested, and data are analyzed by using t-

test, least-squares regression and propensity score matching. Results show

that:

¢ Inthe FIT mode, the admission experience has a significant lifting effect
on children’s creativity (originality), cognition, scientific literacy, prob-
lem solving and self-confidence, especially the children’s ability to add
and subtract. In particular, the children’s ability to add and subtract and
cognitive scores increased significantly.

e In the kindergarten group model, the children’s museum experience has
a positive effect on their creativity (fluency), cognition, and problem
solving.

e The activity experience of discovery pavilion has improved the ability of
children in the family mode to a certain extent, and meanwhile the be-
havior of some parents has also changed.

In addition, the study interviews with teachers and observations in the
museum show that the educational effects brought by the weekend admission
activities are more obvious, which also confirms the related effect of the kin-
dergarten model. Moreover, the improvement effect in the field of scientific
literacy and learning quality is also found.

Source: Museum, 2019; 3(3): 127-136.

Vol.3, No.2, 2019 328



BECE. Newsletter

NEWSLETTER

The Relationship between Parental Involvement and
Children’s Academic Performance

By Li, L., &Yuan, S.L.

N order to explore the influence of parental participation in family educa-

tion on students’ academic performance, an empirical study based on so-
cial-ecological theory is published in China Educational Technology, and a
chained intermediary model based on parental involvement and self-
educational expectations is constructed.

In this study, a city in the west is used as the survey area, and a total of
4,565 valid questionnaires are obtained by cluster sampling. First, the study
examines the direct impact of family socioeconomic status on academic per-
formance. The results show that the direct effect is significant and the struc-
tural equation model fits well. Then, the mediation effect test is carried out:
parental participation and self-education expectations are used as mediators,
and the mediating effects reach a significant level. The chain mediation mod-
el is established, which includes both family participation and self-education
expectations into the mediation, and the two paths are constructed to a signif-
icant level. Research findings:

e Parental participation and self-education expectation play a chain inter-
mediary role in family socioeconomic status and academic achievement;

e Parents’ participation in each dimension has different influences on self-
education expectation and academic achievement, among which the fam-
ily supervision dimension has a significant positive prediction effect on
academic performance when self-education expectation is the intermedi-
ary.

Based on these, the researchers put forward suggestions from the per-
spectives of family, school and national society:

e Parents should change their minds, take the initiative to learn, and give
full play to the permeable and long-term characteristics of family educa-
tion; in the process of communication with the school, parents should as-
sume their own responsibility to jointly face the development of students;
pay attention to the development of ideological and moral character, and
set up the concept of paying equal attention to study and moral character;

e At school level, teachers should truly uphold a good work style, truly
treat each student equally, care for them, provide the help that students
need; develop family-school cooperation with individuality, relevance,
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and effectiveness; form and improve the family committee system and
promote the implementation of home-school cooperation.

At social level, clarify the mechanism of influence between the state and
society, promote education equity; facilitate the tripartite cooperation of
“school-community-family”’; pay attention to the cultivation of students’
psychological morality.

Source: Chin Edu Technol, 2019; 390(7):107-114.
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ORIGINAL ARTICLE

An Empirical Study of the Influence of
Continuing Education on Youth
Entrepreneurship in Taiwan

Chang-Qing Liu*, Jeffrey Hugh Gamble?, | Hua Chen®

1. Panyapiwat Institute of Management, Nonthaburi, Thailand
2. National Chiayi University, Taiwan
3. Qufu Normal University, Shandong, China

Abstract. Despite the importance of lifelong education and its reported
benefits for graduates entering the workforce, few empirical studies have
evaluated the relationship between continuing education on entrepre-
neurship. In order to address this research gap, this study conducted
secondary data analysis from the 2015 Adult Education Survey in Tai-
wan (AEST 2015) conducted by the Taiwan Ministry of Education. The
purpose of this study was to determine the proportion of youth engaged
in entrepreneurship (as measured by self-employment) and evaluate the
relationship between continuing education and youth entrepreneurship.
A sample from Taiwan was purposefully selected due to cultural factors
which balance Eastern and Western approaches to education, allowing
for better generalizability to a variety of populations. Data from a total
of 2,696 valid participants was utilized. The results are as follows: a) the
rate of youth entrepreneurship in Taiwan is moderate, at 8%, b) partici-
pation in continuing education demonstrated no significant relationship
on youth entrepreneurship, c) entrepreneurial youth tend not to partici-
pate in continuing education, citing reasons including “lack of time”
and “lack of necessary courses” at a frequency higher than non-
entrepreneurial youth; and d) in terms of opportunities for future partic-
ipation in continuing education, entrepreneurial youth placed less em-
phasis on the importance of transportation costs and tuition fees as
compared to non-entrepreneurial youths. The results of this study sug-
gest that continuing education courses are not currently meeting the




Liu, et al. Continuing Education on Youth Entrepreneurship in Taiwan

needs of young entrepreneurs. Conclusions and suggestions are provid-
ed in terms of the evaluation of youth self-employment and continuing
education opportunities for the promotion of entrepreneurship.
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Introduction

ELF-employment ideally allows theoretical knowledge to be applied directly to

gain advantages in the employment market, including increased savings, wealth

creation, and social mobility (Quadrini, 1999). Greater attention is being paid to
the cultivation of practical and applied skills to meet the demands of industry, leading to
a boom in research related to self-employment in recent years (Jia, et al., 2018). In
terms of youth entrepreneurial, early advances in universities near Silicon Valley (Bates
& Bates, 1997) began to establish links between the pragmatic demands of society and
industry and university course content, overturning traditional theory- of higher educa-
tion while simultaneously prompting an upsurge in youth entrepreneurship education
around the world. In China, for example, “Popular innovation, entrepreneurship” has
become a central educational policy aimed at promoting China’s economic transfor-
mation, upgrading and improving the quality and efficiency of teaching and learning,
and promoting the development of an innovative and competitive nation (State Council
of the People’s Republic of China, 2015). In fact, it is considered a fundamental social
goal of developed and developing nations to foster the value-creation and “job making”
potentials of youth through entrepreneurship initiatives (Arend, 2019).

Many scholars have begun to scrutinize the issue of youth entrepreneurship, fo-
cusing on how institutes of education can provide suitable curricula to meet the needs of
students for fostering entrepreneurship at both the secondary and post-secondary levels.
In terms of courses provided to high school students, some research has found an im-
provement in students’ perceptions of the feasibility of entrepreneurial endeavors, but
no change in their intention to seek self-employment, with extra-curricular entrepre-
neurial experiences and students’ propensity towards entrepreneurship more predictive
of entrepreneurial intention (Cardoso, et al., 2018). In terms of college students’ entre-
preneurship, Bao et al. (2018) urge universities to strengthen courses emphasizing inno-
vation and creativity while providing relevant practical training activities. A recent
study of Nigerian college students analyzed their feelings regarding entrepreneurship
education courses offered by the university, reporting a positive impact on self-
employment and recommending that universities provide opportunities for students to
interact with industry partners and engage in small-scale projects or business ventures
(Afolabi, et al., 2017).

As a post-secondary education is increasing valued by youth seeking employ-
ment, college education and youth entrepreneurship should be closely linked. Neverthe-
less, although universities provide systematic and well-designed courses intended to
have a direct effect on youth entrepreneurship, the role of continuing education must be
evaluated. That is, the relationship between continuing education opportunities offered
to youth after graduation and youth entrepreneurship should be evaluated. Due to the
lack of continuing education institutes emphasizing entrepreneurship, developing relat-
ed curricula is a critical issue, particularly given the strong link between academic insti-
tutions and economic development (Chowdhury, et al., 2019).
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Research on entrepreneurship education at the university level noted that youth
entrepreneurship could not solely rely on cultivation through curricula, but must take
advantage of resources outside of the university (Afolabi et al., 2017). In fact, continu-
ing education is seen as pivotal in enhancing the “start-up” and “human capital” aspects
of entrepreneurship (Acs, et al., 2018). In fact, according to Lim, et al. (2019, p. 74)
continuing education must include instructional factors that can “(a) effectively deliver
learning content, (b) model ways of being, (c) cultivate ways of thinking, (d) facilitate
self-efficacy, and (e) contribute to forming a better society.” Part of this involves expe-
riential and hands-on learning, thus meeting the criteria of scholars who promote in-
creased use of projects and links to industry partners (Afolabi, et al., 2017; Bao, et al.,
2018; Cardoso, et al., 2018).

In sum, current studies on entrepreneurship education have largely concentrat-
ed on formal higher education environments, neglecting the potentially powerful role of
continuing education in promoting youth entrepreneurship. The few studies on continu-
ing education and entrepreneurship (Liberto, 2005; Wada & Muhammad, 2010) have
failed to empirically evaluate the relationship between continuing education and youth
entrepreneurship. To bridge this literature gap, this study used data from the 2015
“Adult Education Survey in Taiwan” (AEST 2015) released by Taiwan’s Ministry of
Education (2018) and conducted secondary analysis.

The rationale for using data from Taiwan is due its unique blend of western and
eastern cultures (Sun & Huang, 2018) leading to what Yang (2019, p. 15) refers to as “a
mix of globalization, internationalization, religion, historic legacy, national policy, and
local knowledge.” The difference between Eastern and Western environments has also
been discussed in relation to youth entrepreneurship (Wang & Millington, 2011), find-
ing that Chinese students were more strongly influenced by work experience, while
Americans considered family background factors more seriously. Taiwan, on one hand,
is deeply influenced by western culture (especially the United States), but also embraces
Chinese traditional culture. Thus, this study uniquely seeks to use data from Taiwan to
test the relationship between continuing education and youth education from a perspec-
tive where both Eastern and Western principles are valued, thus allowing us to cautious-
ly generalize these results in order to provide suggestions and contributions for re-
searchers and practitioners internationally. Based on data selected from the AEST 2015
that investigates the participation of young people in continuing education and the na-
ture of their current employment, we can clarify how continuing education should be
planned so as to have a positive effect on youth entrepreneurship. The four research
questions of this study are:

e What is the frequency of entrepreneurship (self-employment) among youth?

e What is the frequency of participation in continuing education among youth?

e Does continuing education influence the entrepreneurial behaviors of youth?

e What differences exist between entrepreneurial and non-entrepreneurial youth in
terms of reasons for and against enrolling in continuing education?

Literature Review
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In recent years, there is a growing emphasis on the importance of self-employment. In
terms of the influence of self-employment in individuals, research highlights both the
benefits, such as potential mental and physical health benefits (Nikolova, 2019) and
autonomy and work-life balance (Ortlieb, et al., 2017), as well as the drawbacks, such
as stress and insomnia (Kollmann, et al., 2019) and relative insecurity and instability
(Nazio & G&bos, 2017). Within the context of self-employment, international scholars
have paid increasing attention to youth entrepreneurship, in particular. However, most
studies discuss the incentive policies of local governments (eg., Rapp, et al., 2018) and
policy support for innovation and entrepreneurship curriculum design by universities
(Liu, 2018).

Research on Youth Entrepreneurship in Taiwan

While the government in Taiwan has proposed policies to encourage youth entrepre-
neurship (Ministry of Education, 2009), few studies have been conducted related to en-
trepreneurship. Most studies related to youth entrepreneurship have evaluated university
environmental or policy factors unrelated to continuing education (eg., Yu, et al., 2017).
One empirical study found in the literature was by Chen et al., (2015) who found no
significant improvement in entrepreneurial intention after offering lectures by entrepre-
neurial industry experts, stating that hands-on experiences are more influential, while
other traditional formal educational approaches add little to the promotion of youth en-
trepreneurship. Another study compared Taiwanese and Hong Kong university students,
emphasizing the role of personality (Hsu & Wang, 2019), which is certainly a potential
factor, but does not provide any recommendations for educational approaches for fos-
tering youth entrepreneurship. Another paper offered general policy recommendations,
without evaluating empirical data (Feng, 2016).

Most scholars, in fact, have explored the issue of youth employment from a
broader perspective, largely emphasizing factors predicting youth employment instead
of focusing on entrepreneurship. For example, Ding and Yan (2011) examined potential
relevant factors influencing college students’ employment, investigating the mediating
effect of self-cognition and interpersonal relationships. From an even broader perspec-
tive, Liu and Lin (2011) explored the relationship among individual-level factors, learn-
ing outcomes, and graduation trends for different types of college students.

Research on Continuing Education in Taiwan

In addition to the lack of studies on youth entrepreneurship, very few studies related to
continuing education in Taiwan have been published, apart from some which relate to
adult education that target older segments of the population. Among the few examples
in the literature with relevance to continuing education for youth are papers focused on
the need for innovation (Lu, et al., 2016) and learner loyalty (Wang & Hsu, 2016) to
enhance the competitiveness of continuing educational institutes. While innovative
practices for enhancing youth entrepreneurship and attracting and retaining students in
continuing education programs are important issues, the literature from Taiwan is lack-
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ing in providing any suggestions related to entrepreneurship of any kind. Likewise,
while other studies have been conducted with institutions for continuing education, the
focus has been overwhelmingly on the health profession, such as nursing, which is not
an appropriate avenue for self-employment.

Thus, some recommendations for continuing education must be found from the
international literature. However, here too the literature is scant. Of the few papers
found relevant to youth entrepreneurship in the context of continuing education are the
following examples. In the context of non-formal education, overall, Pantea (2015)
suggests that curricula should emphasize raising awareness of the social challenges fac-
ing young entrepreneurs. Bhat and Khan (2014) found that, while not currently being
successfully executed, continuing education for entrepreneurship should provide re-
search-based and needs-based instruction with more available courses. Karimi, et al.
(2010) reiterate the general recommendations most commonly cited in the literature,
such as the need for clear policy, industry-academic collaboration, embeddedness
across the school curricula, and the use of hands-on projects to foster youth entrepre-
neurship.

Evaluating the Relationship between Continuing Education
and Youth Entrepreneurship

As the concept of lifelong learning becomes more prevalent, continuing education is has
become more important and valued. In particular, Technical and Vocation Education
(TVE) in Taiwan has received a great deal attention from policy-makers, and funding
for continuing education for TVE has been increased, with the Ministry of Education
[MOE] (2010, p. 42) noting that “occupational continuing education must be more
strongly promoted, and designed with a key focus on flexibility and practicality.” As
such, the MOE advocates for developing creative thinking, increasing entrepreneurship-
related courses, skill-based instruction, rewards for entrepreneurial performance, and
offering business planning and counseling services (MOE, 2010) . Thus, compared to
school-based entrepreneurial courses emphasizing theory and lacking in practical skills
training, continuing education should emphasize the synergy of knowledge and practice
(Jin, 2008). Logically, continuing education should be associated with youth entrepre-
neurship by instilling key competences required for youth entrepreneurship, and the
motivation to pursue self-employment opportunities. Demonstrating this close relation-
ship between continuing education and youth entrepreneurship, Liao (2013) pointed out
that both the Taiwan and the Japanese governments provide courses specifically for
young entrepreneurs.

Although a positive relationship between continuing education and youth en-
trepreneurship is expected, some specific questions must be explored. For example, the
lack of relevant empirical evidence related to the role continuing education in develop-
ing youth entrepreneurship, and data on which continuing education pipelines are most
effective. The evaluation of specific factors related to continuing education, such as
tuition, class time, and course content, have yet to be clearly evaluated based on empiri-
cal data in terms of their contribution to youth entrepreneurship. As such, this study
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uses responses from youth, aged 18 to 35, in relation to their entrepreneurship (evaluat-
ed by self-employment) and their participation in and perspectives towards continuing
education.

Research Method

This study adopted data from the AEST 2015 survey in order to conduct secondary
analysis. This section describes the data source, the background of subjects, and the
corresponding data which was analyzed.

Data Source and the Background of Subjects

Since 2009, the Ministry of Education (MOE) of Taiwan has conducted a nationwide
large-scale adult education survey every three years, entitled “Adult Education Survey
in Taiwan”. The last survey was conducted in 2015 and released by the MOE in 2018
(Ministry of Education [MOE], 2018). The result of the survey released by the MOE
serves as the source of the data used in this study. In the AEST 2015 survey, the popula-
tion included adult over the age of 18 who were not currently enrolled in a formal edu-
cational institute (while students in continuing educational institutions were included).
The survey was conducted through telephone interviews which asked respondents to
answer all items from a questionnaire. Random sampling was carried out based on an
established electronic database of telephone numbers from each town and urban area in
Taiwan. The telephone interview was conducted with a random digital dialing (RDD)
method for computer-assisted telephone interviewing (CATI). The data were evaluated
for outliers, which were then removed systematically. At a confidence level of 95%, the
sampling error was estimated at #).93% overall and between #3.00% and +5.66% for
each county surveyed (MOE, 2018). Expert validity for the instrument was established
a) through consultation meetings with experts before the questionnaire was finalized
and b) the use of the questionnaire on four separate occasions. The representativeness of
the questionnaire results in terms of location and gender were established through Chi-
squared tests.

From the entire dataset of 11,000 participants, a sample of 2,696 youth between
the ages of 18 and 35 was selected (1,249 males and 1,447 females; 1,412 unmarried
and 1,284 married) for analysis.

Measurement

Among the variables evaluated by the AEST 2015, respondents were asked about their
current work and participation in continuing education during their past year. For the
purposes of this study, we have selected the following four relevant aspects for second-
ary analysis.

Work in the Past Year
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According to the data from AEST 2015, we further classified respondents into two cat-
egories: “self-employed” and “employed by others” according to Question 7 of the de-
mographic section posed to participants, which reads “What was your employment situ-
ation last year?” with options of “employer,” “privately hired,” civil servant,” “unpaid
family work,” and “self-employed,” in addition to “unemployed.”

Involvement in Continuing Education

The demographic section of the AEST 2015 also asks respondents regarding their par-
ticipation in continuing education during over the past year. Question 8 asks students
“Which of the following type educational organization do you belong to?” With a total
of 18 possible items including various forms of continuing education (e.g. study courses
organized by government or private organizations) in addition to options including var-
ious types of universities. If respondents indicated that they have participated in contin-
uing education, a code of 1 was used for the data set. For respondents who did not par-
ticipate in continuing education, a code of 2 was used.

Reasons for Not Participating in Continuing Education

In the “adult education” section of the AEST 2015 survey, Question 23 asks respond-
ents “What is the most important reason why you did not participate in learning activi-
ties last year?” Reasons for not participating in any continuing education include “eco-
nomic considerations,” “lack of time,” and “traffic inconvenience” and are listed in full
in Table 3 below. Participants were restricted to the selection of one choice which was
considered most important to them.

Reasons for Willingness to Participate in Continuing Education in the Fu-
ture

In view of whether the participants will participate in continuing education in the future,
the “adult education” section of the AEST 2015 includes question 26, “If you have the
opportunity to participate in education in the future, how important are the following
factors? Responses to five-point Likert-type responses ranging from very important to
very unimportant, including eight items, such as class time, tuition fees, and location,
which are listed in full in Table 4 below.

Data Analysis

For the first research question regarding the frequency of entrepreneurship (self-
employment) among youth the proportion of young entrepreneurs in Taiwan, and the
second research question regarding the frequency of youth participating in continuing
education, relevant data were first evaluation by descriptive statistics, including the per-
centage of youth reporting self-employment. Then, z-tests were used to test whether the
difference between the proportion of entrepreneurs and non-entrepreneurs was statisti-
cally significant, as well as to compare the results of entrepreneurship and continuing
education reported in the literature. A z test was the suitable analysis for determining
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whether a difference in observed counts is significantly different from the expected
proportion.

For the third research question, evaluating the relationship between continuing
education and youth entrepreneurship, we first conducted a Chi-squared analysis to
evaluate the correspondence between involvement in continuing education and entre-
preneurship.

To answer the fourth research question, two approaches were needed. Since re-
sponses regarding reasons for not enrolling in continuing education utilized count data
(single option), Chi-squared analysis was used to determine the significance of adjusted
residuals, in order to determine the significance of differences between entrepreneurial
and non-entrepreneurial youth. The data for reasons related to being willing to partici-
pate in continuing education in the future was based on Likert-type responses. As such,
we used independent t-tests to evaluate the significance of the difference between the
two groups in terms of the importance placed on each item.

Results

The Proportion of Entrepreneurship in Taiwan Youth

Descriptive statistics show that from the 2,696 youth aged 18 to 35 years that were sur-
veyed, only 234 (8%) were classified as entrepreneurs, with the remaining 2,459 (94%)
classified as non-entrepreneurial. The results of the z-test demonstrate that the propor-
tion of entrepreneurs differed significantly from random chance, or a proportion of .5,
(z = -42.91, p <0.01), with the number entrepreneurial youth significantly lower than
non-entrepreneurial youth. A more reasonable comparison, based on a report by Inter-
national Labour Office (2017), would be the estimated global self-employment rates of
6.8% for upper-middle income countries and 23% for low-income countries. Using the-
se proportions, Taiwan’s youth entrepreneurship is actually higher than the average rate
for upper-middle income countries (z = 3.87, p<0.01), while lower than the average rate
for lower-income countries (z = -17.67, p<0.01). When compared to the youth self-
employment rate in mainland China of around 15%, estimated by calculating employ-
ment and self-employment values from the report by Wang, Bao, Cao, and Kring
(2016), Taiwanese youth have a relatively lower level of self-employment (z = -9.19, p
<0.01). As compared to Japan, with an overall self-employment rate of 4.6% (Niiyama,
et al., 2018), Taiwanese youth demonstrated greater entrepreneurship (z = 10.11,
p<0.01).

The Proportion of Youth Participating in Continuing Educa-
tion

Descriptive statistics show that from the 2,696 youth aged 18 to 35 years that were sur-
veyed, 889 (33%) enrolled in continuing education, with the remaining 1,804 (67%) not

taking any form of continuing education. The results of the z-test demonstrate that pro-
portion of students enrolled or not enrolled in continuing education differed significant-
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ly from random chance, or a proportion of .5, (z = -17.68, p<0.01), with the number of
youth in continuing education significantly lower than those who were not. A more rea-
sonable comparison, based on a report by Organization for Economic Co-operation and
Development (2010), would be the average continuing education enrollment rate for
OECD countries of 40%. Using these proportions, Taiwan’s continuing education en-
rollment rate is lower than the average rate for OECD countries (z = -7.45, p <0.01),
and lower than the averages of other Asian countries, such as Japan (42%) and Korea
(50%), as reported in (OECD, 2018).

The Relationship between Continuing Education and the En-
trepreneurship of Taiwanese Youth

In order to address the third research question, Chi-squared analysis was conducted (see
Table 1), with the results showing that the enrollment in continuing education did not
affect entrepreneurship (x> = 0.07, p = 0.80).

The Importance of Factors Influencing Youth Future En-
rollment in Continuing Education

To answer the fourth research question, we first examined differences in terms of the
reasons for not participating in continuing education between entrepreneurial and non-
entrepreneurial youth. The overall Chi-square test results demonstrated that there were
differences within the cross column table (y* = 26.61, p = 0.01) (see Table 2). Since
adjusted standardized residuals match the t-distribution, adjusted residuals greater than
an absolute value of 1.96 are significant at p < 0.05. The items for “lack of time” and
“not providing the required course” met this criterion.

Finally, regarding factors influencing willingness to enroll in continuing educa-
tion in the future, independent t-test results show that the two groups only have signifi-
cant differences in terms of “tuition fees” and “transportation costs” (see Table 3). The-
se items were perceived as less important by entrepreneurial respondents as compared
to non-entrepreneurial respondents: tuition fees (¢ = 3.29, p = 0.01, d = 0.24) and trans-
portation (¢ = 2.76, p = 0.04, d = 0.20). It should also be noted that course content, while
not significantly different for the two groups, “course content” was deemed the most
important factor, along with class time and location.

Discussion

Considering the importance of lifelong learning, continuing education has been advo-
cated and promoted globally (Karimi et al., 2010). However, despite the global upsurge
of youth entrepreneurship (Jia et al., 2018), most studies focus on traditional college
education with no studies empirically evaluating the role of continuing education. In
order to bridge this gap, this study conducted secondary analysis of Taiwan’s AEST
2015 data set, since Taiwan is considered to represent elements of both Eastern and
Western cultures (Sun & Huang, 2018; Yang, 2019), and thus can serve as a valuable
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Table 1. Cross Column Table for Entrepreneurship x Enrollment in

Continuing Education.

Enrolled Not Enrolled
n 79 155
Entrepreneurs
% 33.8% 66.2%
n 810 1649
Non-Entrepreneurs
% 32.9% 67.1%

Table 2. Cross Column Table of Entrepreneurshipx Reasons for Not

Participating in Continuing Education.

Counts

Non- Adjusted
Reasons for not Participating Entrepreneurs Entrepreneurs Total Residuals
Work restrictions 150 11 161 .8
Economic considerations 17 0 17 1.3
Lack of time 792 92 884 2.7*
E:;nvi;/y responsibilities are too 117 6 123 15
Traffic inconvenience 13 3 16 15
Disqualification 3 0 3 5
Required courses are not provided52 11 63 2.6*
Improper course time 20 4 24 14
Don't know course information 143 7 150 1.8
Health factors 19 0 19 1.3
Not interested in learning 315 21 336 1.7
Lack of confidence in learning 8 0 8 .9
Total count 1,649 155 1,804

Notes: x* (df = 11, N = 1,804) = 26.61, p =0.01. *indicates adjust residuals at the p < .05 level.
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Table 3. Summary of t-tests for Factors Influencing Intent to Enroll in

Continuing Education.

Effect
Mean (SD) t Size (d)
Entrepreneurs Non-
(N:19F4)1) Entrepreneurs
(N=2,050)

Course Content  1.62 (0.68) 1.64 (0.65) 033 074 003
Institutional 2.40 (1.08) 2.37 (1.03) 048 063 003
Reputation
Teacher 2.02 (1.01) 1.90 (0.84) 1.75 0.08 0.14
Class Time 1.97 (0.85) 1.87 (0.81) 166 009 0.2
Location 1.96 (0.86) 1.90 (0.85) 088 038 007
Transportation 2.27 (1.07) 2.07 (0.97) 276  0.04* 0.20
Cost
Tuition Fee 2.40 (1.06) 2.16 (0.99) 329 001* 024
Interpersonal 3.28 (1.08) 3.25 (1.14) 038 071  0.00
Factors

Notes: The higher the value, the less significant it is. According to Cohen (1998), the effect size for inde-
pendent t-tests adopt the d statistic with values below 0.2 indicates a small effect size.

benchmark, as well as providing some generalizable results for other nations and cul-
tures.

The first finding is that only 8% of Taiwan’s youth reported self-employment.
While within the range of reported youth self-employment in Europe, but the range was
from 4.3% to 11.1% in Germany (Ortlieb et al., 2017). Based on z-score analysis, Tai-
wan’s youth entrepreneurship was higher than the average rate for upper-middle income
countries, including Japan (Niiyama et al., 2018), while lower that the average rate for
lower-income countries, including China (Wang et al., 2016). Similarly, youth in Tai-
wan tend to not take the initiative towards pursuing continuing education, with far less
participation than OECD countries and other developed Asian countries, such as Japan
and Korea (OECD, 2018). We speculate that these phenomena reflect the blended na-
ture of Taiwan’s academic culture, positioned between traditional Chinese culture and
Western culture. Thus while, Chinese culture, based on credentialism, tends to hold
traditional academic higher education as a virtue at the expense of advocating youth
independence and self-employment. Credentialism also places lower value on continu-
ing education. This fits with the findings of Thomas (2009) who argues that academic
pressure is a major factor hindering young entrepreneurs’ willingness to start a business.
On the other hand, Western aspects of Taiwan’s educational culture emphasize individ-
ualism, which encourages entrepreneurship (Wang, & Millington, 2011). Therefore,
even though the Taiwan government strongly advocates and rewards youth entrepre-
neurship and promotes continuing education (Ministry of Education, 2009, 2010), full
implementation of policy has yet to yield strong results.
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Based on our findings, continuing education is not associated with youth entre-
preneurship. That is, enrollment or non-enrollment in continuing education demonstrat-
ed no relationship with youth entrepreneurship. This result is surprising, but may be due
to the insufficiency of current continuing education programs in attracting, retaining,
and inspiring learners to engage in entrepreneurship. Thus, in order to evaluate this
finding, respondents’ reasons for not taking continuing education were evaluated for
entrepreneurial and non-entrepreneurial Taiwanese youth. Specifically, young entrepre-
neurs were reluctant to take continuing education due to two reasons: “lack of time” and
“not providing the required courses”. This can be explained by the fact that entrepre-
neurs often less free time (Kollmann et al., 2019) and may choose not to continue their
studies as a result.

However, the primary reason for their decision not to take continuing education
courses is due to the reality that many neither official nor private continuing education
institutions in Taiwan are currently providing the courses considered important for
young entrepreneurs. This finding is potentially linked to the fact that entrepreneurs
tend to be more autonomous and, as such, make responsible life decisions (Ortlieb et al.,
2017). For entrepreneurship education, it is crucial to provide appropriate curriculum
content which is research based (Bhat & Khan, 2014) and is integrated and includes
hands-on activities (Karimi et al., 2010). This corresponds to the recommendations of
Yang, et al. (2019), who claim that the main reason why entrepreneurship education in
universities fails in its expected role is that the curriculum is more theoretical than prac-
tical. Furthermore, by analyzing the factors influencing the willingness of youth to par-
ticipate in continuing education in the future, young entrepreneurs are less concerned
with tuition fees and transportation issues than non-entrepreneurs. This might suggest
that, if the course content fitted entrepreneurs’ needs, factors such as tuition fees and
commuting time would not affect their perception of the value of the program and re-
sulting willingness to enroll.

Conclusions and Limitations

This study utilized AEST 2015 data collected by the government, with good reliability
and validity. However, the data is based on interviews that may have been conducted up
to five years and, thus, may not adequately reflect the current situation in Taiwan. Nev-
ertheless, the results are a contribution, insofar as they demonstrate, with empirical data,
the lack of correspondence between continuing education and entrepreneurship for
youth, and the importance of factors such as time, course content, and classes fitting
learners’ needs, and the relative lack of importance based on tuition and travel expenses,
for entrepreneurial youth.

Continuing education units must adapt to meet the challenges of increased
competition, decreased funding, and widespread changes in educational delivery meth-
ods by fostering increased entrepreneurial activities (Downey, et al., 2006). However,
according to our secondary analysis of AEST 2015 data, there is no strong relationship
between continuing education and youth entrepreneurship in Taiwan. We suggest that
educational reforms continue (MOE, 2010), according to the suggestions of scholars in
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the area of youth entrepreneurship and continuing education, such as providing more
practical experiences, and offering courses that will meet the needs of potential entre-
preneurs (Afolabi, et al., 2017; Bao, et al., 2018; Cardoso, et al., 2018).

Furthermore, this study demonstrated that youth entrepreneurship in Taiwan is
higher than more developed countries, but lower than developing countries, as well as
mainland China. While this might be due to Taiwan’s unique culture educational culture
blending Eastern and Western values, it should be noted that the majority of self-
employment in developing countries, as well as China, are family-based, agricultural,
temporary, or non-contractual (International Labour Office, 2017). Self-employment is
also associated with several negative outcomes, such as stress and insomnia (Kollmann
et al., 2019) and insecurity and instability (Nazio & G&bos, 2017). As such, both the
value and assessment of entrepreneurship should be further evaluated and other poten-
tial proxy variables explored in future studies.
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Research on the Influence of Teacher Variables
on Students’ Mathematical Achievements
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Abstract. Based on the TIMSS2015 data, this study applied a hierar-
chical linear model to explore the influence of teacher variables on stu-
dents’ mathematics scores. Teacher variables were composed of teacher
characteristic variables, teacher teaching variables, and teacher profes-
sional development variables. The teacher’s characteristic variables
were teaching age, gender, education, mathematics major, and mathe-
matics education. Teachers’ teaching variables were teaching expecta-
tions, teaching cooperation, teaching enthusiasm, classroom discussion,
multimedia use, attention to homework, and emphasis on exams. Teacher
professional development variables had mathematics knowledge train-
ing, mathematics education training, and mathematics curriculum train-
ing. Multi-layer linear analysis found that in the teacher’s characteristic
variables, the teacher’s teaching age, gender, education, and mathemat-
ics major have a significant effect on the students’ mathematics scores;
In the teacher’s teaching variables, teachers’ teaching expectations,
teaching enthusiasm, class discussion, and multimedia use have a signif-
icant impact on students’ mathematics scores. In the teacher profession-
al development variables, participation in mathematics knowledge train-
ing and mathematics education training had a significant positive impact
on students’ mathematics SCOres.
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Problem

N the evaluation of education quality, the learning effect of students has always

been regarded as an important dimension to examine the effect of education.

Among them, student achievement is one of the main indicators reflecting the effect
of learning. Teachers are often considered to be the main factor affecting students’ aca-
demic performance. Therefore, exploring the influence of teacher variables on students’
academic performance through research has always been an essential research issue in
educational research. The research of this problem can provide theoretical basis for im-
proving students’ learning, promoting the fair distribution of educational resources and
the effective training of teacher education. It is a critical problem that has been continu-
ously explored in the field of education.

Throughout the study of the influence of teacher variables on students’ aca-
demic performance, it can be roughly divided into three categories. The first category
was to study the influence of teacher characteristic variables on students’ academic per-
formance. The conclusions from this problem study are not the same. Huang and Xin
found that teachers’ gender, teaching age, education, and majors had no significant in-
fluence on students’ academic performance (Huang & Xin, 2007); whereas Zhang
found that teachers’ gender, teaching age, and majors had a significant impact on stu-
dent achievement (Zhang, 2012). The second category was to study the influence of
teachers’ teaching variables on students’ academic performance. Teachers’ teaching
variables such as teacher’s teaching plan, teaching behavior ( Peterson, et al., 1978)
(class introduction, classroom language, classroom questions, classroom feedback, class
waiting, class summary (Huang, et al., 2009; Zhou & Bao, 2012; Huang, 2016; Gao &
Zhang, 2016; Cao & Yu, 2017), teaching strategy (Walsh-Cavazos, 1994), teaching
attitude (BUent & Erden, 2006) were important factors affecting students’ academic
performance, and some teachers’ teaching variables such as teacher’s teaching coopera-
tion and classroom discussion had no significant influence on students’ academic per-
formance (Zhang, 2010). The third category was to study the influence of teacher pro-
fessional development variables on students’ academic performance. Zhang and Xin
found that teachers’ preparation methods, peer listening courses, and teaching and re-
search participation had no significant effect on student achievement (Zhang, 2010); but
Zhao and Yan found that teachers’ preparation ways, training participation, peer-to-peer
assessment, and teaching and research participation have a significant impact on student
achievement (Zhao, et al., 2013). From these studies we can find that although the
teacher variables were closely related to the students’ academic performance, the con-
clusions had not yet reached a consistent agreement. There are two reasons for this: first,
the measurement tools developed by the researchers were different, and the quality of
the different measurement tools was directly related to the research results. Herlihy et al
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indicated that the validity and reliability of the teacher evaluation system affect the con-
clusion of the role of teacher variables on student achievement (Herlihy, et al., 2005);
second, the statistical analysis methods of choice are different, previous studies have
not considered the Hierarchicaled nesting structure of teacher and student data, and tra-
ditional regression analysis of teacher variables and student variables as independent
variables may cause bias in the results.

The research on the influence of teacher variables on students’ academic per-
formance has made two new developments in recent years. On the one hand, the quality
of the measuring tools has improved. With the international emphasis on basic educa-
tion, the emergence of international evaluation projects such as TIMSS and PISA has
largely contributed to the improvement of the quality of measurement tools, which has
led researchers to pay attention to the development of measurement tools, thereby pro-
moting the quality of measurement tools. On the other hand, the methods of education
statistics have been improved and improved. Samples of social science research often
come from different levels and units. The resulting data is usually multi-level nested
data, and the general statistical methods have problems for the processing of nested data.
Therefore, with the continuous development of social sciences, Hierarchical linear
models have begun to enter the eyes of educational researchers. This model solves the
limitations of traditional regression analysis in dealing with multi-level nested data and
becomes a new method of educational statistics research. In this context, we try to di-
rectly use the eighth-grade measurement data in TIMSS2015, and use the Hierarchical
Linear Model (HLM) to analyze the influence of teacher variables on students’ mathe-
matics scores. In order to find teacher variables that can promote student achievement,
this study proposes the following three questions:

e Question 1: How does the teacher characteristic variable affect student math-
ematics scores?

o  Question 2: How does the teacher’s teaching variable affect student mathemat-
ics scores?

e Question 3: What effect does the teacher’s professional development variable
have on student mathematics?

Methodology

Data Selection

The TIMSS project focuses on the development of students’ mathematical and scientific
academic achievements. TIMSS2015 collects information from students, teachers, and
schools and encodes data by standardizing tests, questionnaires, and observing video
lessons.

In TIMSS2015, a total of 45 countries participated in the eighth-grade stand-
ardized test. This study selected data from all countries participating in the eighth grade
test and referred to it as TIMSS2015 data. All data is from the official TIMSS website
(http://timssandpirls.bc.edu/timss2015/).
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The subjects of this study were selected from the data of TIMSS2015. After
eliminating the missing values of the relevant variables and satisfying at least 20 stu-
dents per teacher, there are 45,321 student samples, the ratio of male to female is 1:1.4;
the number of teachers is 1,806, and the ratio of male to female is 1:1.2.

Variable Selection and Description

Based on the data of TIMSS2015, this study explored the influence of teacher variables
on students’ mathematics scores based on the control of student variables in the nested
relationship between students and teachers. Based on previous researches, the recent
exploration of student family factors, teacher teaching factors and teacher professional
development factors were introduced. At the same time, the TIMSS2015 standardized
test questions and questionnaires were also adjusted and introduced into the study.
Therefore, the dependent variable of this study is the student’s mathematics score. The
independent variable is divided into two layers:

e The first level is the student variables, which are divided into student back-
ground variables and learning motivation variables. Among them, student
background variables: gender, age, family book collection, home computer,
home learning desk, mobile phone, parental education (mother education, fa-
ther education); learning motivation variables: mathematics learning interest,
mathematics self-confidence. According to the Pearson correlation analysis, the
mother’s education and father’s education are highly correlated, so the princi-
pal component analysis is used to form a new variable of parental education;
other variables are not highly correlated. Table 1 shows the definition and
scoring of student variables.

e The second level is the teacher variable, which is divided into teacher charac-
teristic variables, teacher teaching variables and teacher professional develop-
ment. Among them, teacher characteristic variables: teaching age, gender, edu-
cation, mathematics major, mathematics education major; teacher teaching var-
iables: teaching expectation, teaching cooperation, teaching enthusiasm, class-
room discussion, multimedia use, attention to homework, emphasis on exams;
teacher profession development variables: mathematics knowledge training,
mathematics education training, mathematics curriculum training. After Pear-
son correlation analysis, the teacher variables did not reach a high level of cor-
relation. Table 2 shows the definition and scoring method of teacher variables.

Data Analysis

Based on the data of TIMSS2015, this paper uses SPSS22.0 to organize data and use
HLM®6.08 for Hierarchical linear analysis. Taking the student’s mathematics score as
the dependent variable, without adding the independent variable, a zero model is estab-
lished to test whether the sample data is suitable for Hierarchical linear analysis. On this
basis, students and teacher variables are added to the previous model one by one to es-
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Table 1. Definition and Scoring of Student Variables.
Variable Variable Description Scoring Method

Student Variable

Calculated from the year

Age of birth and month CRrES e

Gender Student gender fDlscrete 2- point scoring, 1 for women, 2
or men

Family Collection Family book collection DISETET & Mol sl Une Ui

score, the more books

Is there a computer in the

Home Computer Discrete 2- point scoring, 1 is yes, 2 is no

house?
Home Desk (Ij)é)seksothe SRR IRV & Discrete 2- point scoring, 1 is yes, 2 is no
Mobile Phone Does the student have a Discrete 2- point scoring, 1 is yes, 2 is no

mobile phone?

(new variables formed by mother's edu-

SRl FEusEiion cation and father's education)

Discrete 4- point scoring, the higher the

Do students fike to learn score, the lower the mathematical inter-

Math Interest

mathematics? st
Mathematics Self- Learning mathematics Discrete 4- point scoring, the higher the
Confidence confidence score, the lower the confidence

tablish five models. For example, model 2 is based on model 1 to add student learning
motivation variables, and finally form a complete Hierarchical linear model. On the
basis of controlling student variables, the influence of teacher variables on students’
mathematics scores is investigated.

The specific model is expressed as follows:
First level: student level
Dependent variable:

Yij = Boj + 1y

Second level: teacher level
BOj = Yoo t+ You1(teach year) + yo,(gender) + --- + Hoj

subscripts "j" and "i" in the expression of the Hierarchical linear model represent the
teacher’s number and the student’s individual number, respectively, and "ij" is the i"
student in the j" class. Boj represents the mathematical average of the students taught by
the j teacher. If the difference between teachers reaches a significant level, it is neces-
sary to further analyze which factors of the teacher make the students’ mathematics
scores show significant differences.

The establishment of a Hierarchical linear model is presented in Table 3.
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Table 2. Teacher Variables of the Definition and Scoring.

Variable

Variable Description

Scoring Method

Teacher Variable

Teacher Characteristic Variable

Teaching Age

Years of teaching

Continuous type

Gender

Consistent with student gender

Education

Discrete 7- point scoring, the higher
the score, the higher the education

Mathematic Major

Whether the field of study is
mathematics

Discrete 2- point scoring, 1 is yes, 2
is not

Mathematics Educa-

tion

Is the field of study a math-
ematics education?

Discrete 2- point scoring, 1 is yes, 2
is not

Teacher Teaching Variable

Teaching Expecta-
tion

Teachers' expectations for
classroom teaching

Discrete 5- point scoring, the higher
the score, the lower the expectation

Teaching Coopera-
tion

Degree of cooperation be-
tween teachers

Discrete 4- point scoring, the higher
the score, the lower the cooperation
frequency

Teaching Passion

Degree of love for teaching

Discrete 4- point scoring, the higher
the score, the lower the level of en-
thusiasm

Class Discussion

Frequency of discussion
among students in the class-
room

Discrete 4- point scoring, the higher
the score, the lower the discussion
frequency

Multimedia Use

Whether to use multimedia
in classroom teaching

Discrete 2- point scoring, 1 is yes, 2
is not

Pay Attention To

Frequency of arranging math

Discrete 5- point scoring, the higher

Homework assignments the score, the more important
Pay Attention To Emphasis on classroom Discrete 3- point scoring, the higher
The Exam tests the score, and the less important it is.

Teacher Professional Development Variable

Mathematical
Knowledge Training

Whether to participate in
mathematics knowledge
training

Discrete 2- point scoring, 1 for partic-
ipation, 2 for not participating

Mathematics Educa-

tion Training

Whether to participate in
mathematics education train-

ing

Discrete 2- point scoring, 1 for partic-
ipation, 2 for not participating

Mathematics Course

Training

Whether to participate in
mathematics training

Discrete 2- point scoring, 1 for partic-
ipation, 2 for not participating

Results

According to the statistical principle of the Hierarchical linear model, in order to ex-
plore the influence of teacher variables on students’ mathematics scores, the first is to
establish a zero model to estimate the contribution of teacher-to-teacher differences and
intra-teacher differences (student differences) to the total difference, if the difference

Vol.3, No. 2, 2019 352



Bai, et al. Teacher Variables and Students’ Mathematical Achievements.

Table 3. Establishment of Hierarchical Linear Model.

Student Variable Teacher Variable

Zero
Model

Student background variable:
Model  Gender, age, family book collec-
1 tion, home computer, home desk,

mobile phone, parental education

Students learn motivation varia-
Model bles:
2 Mathematical learning interest,
mathematics self-confidence

Teacher feature variables:

:I;/Iodel Teaching age, gender, education, mathemat-

ics major, mathematics education

Teacher teaching variables:

Teaching expectations, teaching cooperation,
Model : . - . .

teaching enthusiasm, class discussion, multi-
4 ) .

media use, attention to homework, and em-

phasis on exams

Teacher professional development variables:
Model Mathematical knowledge training, mathemat-
5 ics education training, mathematics course

training

between teachers is significant, it is necessary to further analyze which teacher variables
make the students’ mathematics scores show significant differences. The zero model
results are presented in Table 4.

It can be seen from Table 4 that the intra-class correlation coefficient ICC of
the student’s math score is 0.68, which means that about 68.42% of the total difference
in the student’s math score is caused by the teacher variable. At the same time, when
the ICC is greater than 0.138, the difference between groups is significant (Dedrick, et
al., 2009). This indicates that there is a significant difference between teachers, that is,
the difference in mathematics scores of different teachers has reached a significant level
(p < 0.001), which is consistent with previous empirical findings (Li & Ni, 2006).

Because of the significant differences among teachers, this study adds the three
aspects of teacher variables to the second level of independent variables, and examines
their influence on students’ mathematics scores, thus providing some theoretical refer-
ences for the improvement of teachers’ teaching process. Due to space limitations, the
full results of each model are listed in Table 5.

The Influence of Teacher Characteristic Variables on Students’
Mathematical Achievements
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Table 4. Estimation of Differences between Teachers and within

Teachers in Mathematics Scores.

Variance Standard Error Contribution Rate
Inter-Teacher 8,900.70 94.34 68.42%
Intra-Teacher 4,107.92 64.09 31.58%

Model 3 is to examine the impact of teacher characteristic variables on students’ math-
ematical performance. The survey results showed: teacher’s teaching age (b = 1.09, p <
0.001), gender (b = -8.98, p = 0.025), education (b = 48.84, p < 0.001), mathematics
major (b = 12.20, p = 0.005). The impact on students’ mathematics scores has reached a
significant level. Compared with teachers with shorter teaching ages, teachers with
longer teaching ages will have better mathematics scores for teachers who teach older
classes. Female teachers have better math scores than those taught by male teachers.
The higher the teacher’s academic qualifications, the better the mathematics scores of
the students in the taught class will be. Students in classes taught by non-mathematics
teachers have higher math scores than those who were taught by teachers who graduat-
ed from mathematic major. In addition, the teacher characteristic variable explained
15.12% of the student’s average math score difference.

The Influence of Teachers’ Teaching Variables on Students’
Mathematical Achievements

Model 4 includes the teacher’s teaching variables based on Model 3, aiming to examine
the influence of teacher’s teaching variables on students’ mathematics scores. The re-
sults of Model 4 indicate: teacher’s teaching expectations (b = -23.53, p < 0.001), teach-
ing enthusiasm (b = 9.72, p = 0.002), class discussion (b = 18.01, p < 0.001), multime-
dia use (b = -11.90, p = 0.005) has a significant impact on students’ math scores. The
higher the teacher’s teaching expectation and the higher the frequency of multimedia
use, the more helpful the mathematics scores of the students in this class. The higher the
number of class discussions, the less effective the teaching. The teacher’s enthusiasm
for teaching has a negative predictive ability for students’ mathematics scores. This may
be due to the occurrence of the "Simpson’s Paradox" or the poor original grades of the
corresponding students of the teachers. The specific reasons still need further investiga-
tion and research. In addition, the teacher’s teaching variables reduce the variance of
students’ mathematics scores to 6556.75, explaining 8.85% of the students’ average
math scores.

The Influence of Teachers’ Professional Development Varia-
bles on Students’ Mathematical Achievements
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Model 5 is based on Model 4 and incorporates three variables of teacher professional
development. The main examination is the influence of teacher professional develop-
ment (mathematics knowledge training, mathematics education and mathematics train-
ing) on students’ mathematics scores. The results of Model 5 analysis show that teach-
ers’ mathematics knowledge training (b= -9.98, p = 0.041) and mathematics education
training (b = -14.15, p = 0.005) have significant influence on students’ mathematics
scores. The mathematics course training (b = 8.11, p = 0.078) had no significant effect
on the student’s mathematics scores. This shows that teachers’ participation in mathe-
matics knowledge training and mathematics education training will have a positive ef-
fect on classroom teaching, so that the average mathematics score of the students taught
is higher. These three variables explain the student’s average math score difference of
1.13%.

Conclusion and Discussion

Teachers are a pivotal factor influencing students’ learning outcomes. The study found
that, in overall, the addition of teacher variables has led to a significant decline in teach-
er variability. The teacher characteristic variable explained 15.12% of the difference in
the average mathematics score of the students; the teacher teaching variable explained
8.85% of the difference in the average mathematics score of the students; the teacher
professional development variable explained 1.13% of the difference in the average
mathematics score of the students. Specifically, the results of each variable’s impact on
student mathematics are also presented in Table 5. These findings provide a basis for
improving teachers’ classroom teaching, strengthening teachers’ professional develop-
ment, and formulating relevant educational policies.

The Teacher’s Teaching Age Has a Significant Impact on the
Student’s Mathematical Performance

The results in Table 5 show that the teacher’s teaching age can have a significant pre-
dictive effect on students” mathematics scores. At the same time, in the literature that
has explored the relationship between teachers’ teaching age and students’ mathematics
scores, the conclusions are not completely consistent. For example, the relationship be-
tween teachers’ teaching age and the student’s learning is positively related, or only
affects the student’s learning to a certain extent, or the two do not matter (Huang & Xin,
2007; Zhang, 2012; Zhang, 2010; Xie, et al., 2008; Xin, et al., 2004). This shows that it
is not the teacher’s teaching age that has a direct impact on the students’ mathematics
scores. However, These factors affect teachers’ understanding of the knowledge and
grasp of the teaching process, making teachers with a longer teaching age pay more
attention to the combination of mathematical knowledge and students’ cognitive level
and laws, thus showing that the students' mathematical results will be better. This shows
that relevant education departments and schools should not exclude new teachers. They
should pay more attention to the development trend of new teachers and provide more
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Table 5. The Influence of Teacher Factors on Students' Mathematics

Scores.
Fixed Effect Random Effect
Hierarchical Regression .
) . > Inter- Intra- Interpretation
Linear Variable Coefficient SEM teachers teachers Rate
Model (B)

Zero Model 8,900.70 4,107.92
7,196.61 3,822.46 19.15%/6.94%

Student Background Variable

Gender 4.,04%** 0.70
Age -6.92%** 0.61
Ezwézigg"k 7.87%% 031
Model 1 Home Com
- *kk
puter 7.31 0.67
Home Desk 0.19 0.75
Mobile
Phone 1.38 0.83
Parental ok
Education 8.66 0.50
8,474.77 3,204.58 /16.16%
Student Learning Motivation Variable
Mathematical 0.39
Model 2 Learning -7.31%* :
Interest
Mathematics
Self- -25.23*** 0.52
Confidence
7,193.02 3,204.52 15.12%/
Teacher Characteristic Variable
Teaching o 0.
Age 1.09 18
Model 3 Gender -8.98* 4.01
Education 48.84*** 3.36
Mathematic = ;5 5 4.26
Major
Mathematics
Education e i
6,556.75 3,204.09 8.85%/
Teacher Teaching Variable
Teaching 2353 245
Expectation
Model 4 Teachlng_ 3.94 299
Cooperation
Teaching 9.72% 3.11
Passion
Class Dis- 1 g g 2.33
cussion
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(Continued)

Multimedia Use -11.90**  4.20
Pay Attention To

Homework R e
Pay Attention To The 521 3.90
Exam

6,482.58 3,204.15 1.13%/

Teacher Professional Development Variable

Mathematical

i *

Model 5 Knowledge Training Rt i
l\_/Iathern_afﬂcs Educa- 1415 4.94
tion Training
Mathematics Course
Training e 461

Note: *: P<0.05, **: P<0.01, ***: P<0.001. Interpretation rate refers to the percentage of decrease in
teacher-to-teacher variation between teachers and teachers compared to the previous model after adding
a new factor.

channels for the communication between new teachers and expert teachers. This is more
conducive to narrowing the differences in teaching mathematics among students.

Teacher’s Academic Qualifications, Mathematics Knowledge
Training, and Mathematics Majors Will Significantly Affect
Students’ Mathematics Scores

The results in Table 5 show that the higher the teacher’s academic qualifications, the
better the mathematics scores of the students in the taught class will be. Students who
have participated in mathematics knowledge training have better math scores. Students
in classes taught by non-mathematics teachers have higher math scores than those who
were taught by teachers who graduated from mathematic major. Generally speaking,
teachers with high academic qualifications have more knowledge of mathematics, and
teachers who participate in mathematics knowledge training will have a better under-
standing of the methods of teaching mathematics. Comparing the influence of these
three variables on students’ mathematics scores, it is found that the mathematics
knowledge and methods of teaching that teachers have had positive effects on students’
mathematics scores. However, students in classes taught by non-mathematics teachers
will have higher math scores. There may be two reasons for this. First, compared to
non-mathematics teachers, those graduated from mathematic major have more
knowledge, but their ability to teach mathematical knowledge to students in the corre-
sponding grade is not as good as non-mathematics teachers. Second, the focus of the
two types of teachers is different from that of the current basic education.

Teachers without background of mathematics major will pay more attention to
the training of students’ mathematics skills. Teachers of mathematics majors pay more

Vol.3, No. 2, 2019 357



Bai, et al. Teacher Variables and Students’ Mathematical Achievements.

attention to the cultivation of students’ mathematical thinking and mathematics thinking.
However, for the improvement of students’ test scores, it is better to train students’
math skills. In addition, mathematics education is designed to help students master the
mathematics, skills, ideas, and methods necessary for modern life and further learning.
Therefore, in the process of teaching, teachers can not choose the sea tactics solely for
the test results, nor can they focus only on the improvement of mathematical thinking
and neglect the students’ ability to accept at this stage. This shows that the cultivation
of mathematical knowledge and skills, mathematical ideas and methods complement
each other. Teachers should pay attention to this and organically combine them, so that
students can understand the ideas and methods of mathematics in the training of math-
ematics knowledge and skills. At the same time, it is recommended that the education
department or school regularly organize mathematics knowledge training to provide
more ways for teachers to master the methods of teaching mathematics.

The Influence of Teachers’ Mathematics Education Major and
Mathematics Education Training on Students’ Mathematical
Achievement

The results in Table 5 show that there is no significant difference in the mathematics
scores of the students taught by the mathematics education majors and the non-
mathematics education teachers. Students who have participated in mathematics educa-
tion training have better math scores. Comparing the influence of two variables on stu-
dents’ mathematics scores, it is found that teachers master more mathematics education
theories have positive effects on students’ mathematics scores. However, the teaching
effects of teachers in mathematics education and non-mathematics education teachers
are not significantly different. The reason may be that the teaching of traditional math-
ematics education theory does not use actual cases as a carrier. Therefore, teachers can-
not truly apply the learned education theory to classroom teaching, thus making the ef-
fect of educational theory learning greatly compromised. In view of this, it is recom-
mended to combine educational theory and practice when teaching educational theory,
to provide teachers with more practical teaching cases, or to answer the problems en-
countered by teachers in real teaching. In addition, the relevant education departments
are also encouraged to regularly organize mathematics education training, and strive to
implement education theory into classroom teaching.

Overall, the study has made some meaningful conclusions. At the same time,
there are problems in this study, through the interpretation of inter-teacher variation.
We find that the addition of teacher variables does cause a large decline in teacher-to-
teacher variation, but there are still large inter-teacher differences. There are two rea-
sons for this: First, the TIMSS study is conducted once every four years, so the stu-
dent’s math scores are not continuous, and the characteristics of the student’s current
math scores cannot be linked to the teacher factors at this time. Secondly, the student’s
academic performance itself is affected by many factors, and is also affected by the ini-
tial mathematics scores, and the students’ mathematics scores themselves may also dif-
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fer. Therefore, the influence of teacher variables on students’ mathematics scores is still

somewhat exploratory.
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Abstract. This study was to explore potential patterns of bullying victim-
ization among adolescents in China. By cluster sampling, Delaware Bul-
lying Victimization Scale-Student (DBVS-S), Patient Health Question-
naire-9 (PHQ-9) and Generalized Anxiety Disorder Scale-7 (CAD-7)
were administered to 3,761 school adolescents in Hunan Province. La-
tent profile analysis (LPA) was conducted on victimization by verbal,
physical, social and cyberbullying. We found that (i) There is a high de-
gree of co-occurrence among four subtypes of bullying victimization.
Four latent classes were identified, including an all-type (traditional and
cyber) bullying victimization class (1.5%), a traditional victimization
class (3.9%), a mild traditional victimization class (14.9%), and a non-
victimization class (79.6%). (ii) Males, middle school students, rural
students and poor students were more likely to be all types of victims.
(iii) There was a graded relationship between the four latent classes and
the level of depression as well as anxiety.
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Introduction

or injured by one or several peers for a long time or repeated times (Olweus,

1993), with the characteristics of power imbalance, deliberateness, repetitive-
ness, and harmfulness (Smith & Wilson, 1998), and is an essential risk factor affecting
the physical and mental health of Children and adolescents (Gini & Pozzoli, 2009,
Hawker & Boulton, 2000). Studies have shown that victims of bullying have higher
risks in social and emotional problems, and are more prone to psychological introver-
sion problems such as depression and anxiety (Li et al., 2012; Menesini et al., 2009).
Among the various types of people who are involved in the bullying, the proportions of
victims of bullying are the highest. A survey of tens of thousands of elementary and
middle school students in Norway found that about 15% of students were involved in
bullying, of which about 9% were victims of bullying (Olweus, 1993). Zhang (2002)
found that nearly one-fifth of elementary and middle school students in China were in-
volved in school bullying, and 14.9% of students were victims of bullying. A compara-
tive study of bullying in China and the US show that 22.05% of American students and
21.77% of Chinese students have been bullied (Xie et al., 2016).

For the victims, bullying is a serious life event. Compared with ordinary life
events, repeated and persistent bullying produces a negative impact on individual’s
body and mind more profoundly. Besides, there are many forms of bullying including
verbal, relational, physical, and cyber-bullying (Crick & Grotpeter, 1995; Olweus, 1993;
Bjcarkqvist, 1994; Smith et al, 2008). Accumulating data have shown that there is a high
degree of symbiosis between various forms of bullying (Raskauskas & Stoltz, 2007; Li,
2007; Smith, Mahdavi et al, 2008; Nylund et al., 2007; Wang et al., 2010; Zhang et al.,
2014). Most victims often suffer from more than one form of bullying. Within the vic-
tims, the forms of bullying and their combinations are different, the severity of bullying
is different, and the victims are heterogeneous.

Previous studies on campus bullying include the demographic characteristics of
victims, the impact of bullying on individual mental health, introversion and extrover-
sion, etc (Zhang et al., 2000; Schwartz et al., 2001; Zhang, 2002; Chen & Le, 2002;
Chen et al., 2013; Wu et al., 2016). Regardless of the results, there was a problem that
ignores the heterogeneity within the victims. Positive Psychology, especially Psycho-
logical Elasticity Research, showed that the difference in mental health among disad-
vantaged individuals was more noteworthy than the difference among different groups
(Rutter, 2000; Wan & Tang, 2016; Zhang et al., 2016). Understanding the heterogeneity
within the victims can help people differentiate the different nature of the victim sub-
groups. On this basis, the study of different models of sub-groups was carried out to
provide more targeted programs for different sub-groups in the formulation of bullying
prevention and intervention programs. We explored the model of bullying in school,
which was based on the characteristics of the heterogeneity of bullying, and the demo-
graphic characteristics and mental health of various types of bullying.

B ULLYING victimization refers to the phenomenon that an individual is bullied
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Latent Class Analysis (LCA) has been being used widely in heterogeneous
group classification in many fields such as sociology, biomedicine, and psychology.
LCA is a technique based on the response of individual manifest variable to the tenden-
cy to divide individuals into a few mutually exclusive Latent Class variables (Qiu,
2008). LCA classification can ensure the greatest difference among latent classes and
the smallest difference within the class. At the same time, the latent characteristics of
each class can be judged according to the response modes of each item in the scale, and
the proportion of the population of each class in the whole group can be understood,
and explore the heterogeneous classification mode within the group.

Of the studies of latent class of bullying, a LCA of the incidence of physical
bullying, verbal bullying, social exclusion, rumors, and cyberbullying in American
teenagers divided the subjects into three classes: full-type victim groups (9.7% for men
and 6.2% for women), Verbal/Social victim group (28.1% male, 35.1% female), and
uninjured group (62.2% male, 58.7% female) (Wang et al., 2010). Zhang (2014) con-
ducted potential class analysis on the occurrence of physical bullying, verbal bullying
and relational bullying among students of grades 4, 6 and 8, and divided the subjects
into four classes: verbal-body bullying (10.8%), verbal-body-social bullying (10.6%),
verbal-social bullying (5.8%) and victimless bullying (72.9%). Li (2015) analyzed the
subjects in grades 7, 8, 10 and 11 of two schools and found three types of bullies: all
types of bullying (10.3%), cyber/verbal/social bullying (47.5%) and non-bullying
(42.2%). These study tools, involving the crowd, and concluded that the results were
inconsistent; for the victims, the bullying measurement used in the study were scored
higher, if use the LCA, the original score points to 0/1 class for subsequent analysis.
Due to the lack of accuracy of discrete data (Zhang et al., 2010), data information will
be lost when continuous data is converted into discrete data resulting in deviation of
classification results. Therefore, this study will use the Latent Profile Analysis (LPA) to
extend the method of latent variables, so as to explore the pattern of Chinese bullying
victimization more accurately.

Therefore, our study intends to study the co-occurrence characteristics of the
detection of four common forms of bullying victimization, including cyberbullying, and
then build an LPA model based on the data of the four forms of bullying victimization,
to explore the different bullying victimization patterns and their main demographic
characteristics of Chinese adolescents. Based on the consideration of the heterogeneity
within the bullying-victimized group, the psychological introversion of different bully-
ing victimization patterns (depression, anxiety) and their differences were further dis-
cussed.

Objects and Methods
Objects

The method of cluster sampling in eight areas of Hunan Province was used. A total of
3,788 middle to high school students (age range of 11 to 20 years old, M = 15.03, SD =
1.685) from 20 schools (including 13 city schools, 7 township and rural schools) were
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included. To remove the demographic variable information (such as gender), recycling
effective questionnaire was 3,761, and the effective rate was 99.29%. Detailed sampling
information is shown in Table 1.

Research Tools

Delaware Bullying Victimization Scale-Student (DBVS-S)

DBVS-S (2016 Chinese Edition) was adopted. The scale has a total of 17 items, which
are divided into four dimensions: verbal bullying (4 items), physical bullying (4 items),
social/relational bullying (4 items) and cyber bullying (4 items). Item 13 “I was bullied
in this school” is a screening item, which is not included in the data analysis (Bear et al.,
2016). The scale was introduced by Xie (2015). The Chinese edition of the latest revi-
sion was adopted in this study (Xie et al., 2018). The Cronbach’s o coefficient of
DBVS-S was 0.906, and the fitting factor of the four-factor model confirmative factor
analysis was good (CFI = 0.922, RMSEA = 0.043 [0.040-0.046]). The scale uses the
Likert six-point score, “1” = “never”, “2” = “occasionally”, “3” = “one or two times a
month”, “4” = “once a week”, “5” = “multiple times a week” and “6” = “every day.”
The higher was the score, the more serious was the bullying.

Patient Health Questionnaire Depression Scale -9 (PHQ-9)

PHQ-9 was used to assess the frequency of depressive symptoms in the past two weeks.
The scale has a total of 9 items, of which the 9th item “whether there is suicidal or self-
mutilation thought” is not a clinical intervention for this study, and suicide or self-
mutilation was detected. The investigator could not provide further evidence for sub-
jects who have a positive answer. Based on ethical considerations and referring to the
practices of similar studies, we did not include it, and only the first 8 items were used in
the test. The scale uses the Likert four-point score, “0” = “nothing at all”, “1” = “with a
few days”, “2” = “more than half of the number of days”, “3” = “almost every day”.
The higher the rate was, the more severe the depressive symptoms were. Cronbach’s o
coefficient was 0.850 when PHQ-9 was revised (Hu et al., 2014). The Cronbach’s o
coefficient of PHQ-9 in our sample data was 0.834, and the fitting factor of the one-
factor model confirmative factor analysis was good (CFI = 0.933, RMSEA = 0.074
[0.068-0.080]).

Generalized Anxiety Disorder Scale-7 (CAD-7)

GAD-7 was used to understand the frequency of anxiety symptoms such as stress and
anxiety in the past two weeks. The scale consists of 7 items in total, and the scale adopts
Likert four-point score, “0” = “none”, “1” = “several days”, “2” = “more than half of
the days”, and “3” = “almost every day”. The higher the score was, the more serious the
anxiety symptoms were. Cronbach’s o coefficient was 0.93 when GAD-7 was revised
(Qu & Sheng, 2015). The Cronbach’s a coefficient of GAD-7 in our sample data was
0.884, and the fitting factor of the one-factor model confirmative factor analysis was
good (CFI = .973, RMSEA = 0.063 [0.056-0.071]).
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Table 1. Participants Distribution Information.

7th 8th 9th 10th 11th 12th Total
Grade Grade Grade Grade Grade Grade
Male 197 244 234 462 310 376 1,823
Female 224 233 254 459 414 354 1,938
Total 421 477 488 921 724 730 3,761
Procedure

All data were collected by the paper questionnaire, and the class was taken as the unit
for a group test. Before the test, we communicated fully with the sample school, ob-
tained support from the school and informed consent from the parents (or guardians) of
all the sampled students. The experimenters were specially trained graduate students in
psychology, and each class was equipped with 1-2 experimenters. The test time was
during the school break or self-study class, and the time for the participants to complete
the questionnaire was about 15 minutes. The head teacher is required to be present dur-
ing the test (only present without patrolling). The experimenter explained the instruc-
tions and sample questions to the participants in detail. Of the instructions, experiment-
er explained the meaning of the survey and emphasized that the test content was only
used for scientific research. The questionnaire was collected and taken away by the ex-
perimenters on the spot and would not be reviewed by the school or teachers. The sam-
pling began in early December 2016 and lasted about one month.

Statistical Analysis

Mplus 7.4 was used for Latent Profile Analysis, and SPSS 22.0 was used for multiple
logistic regression analysis and variance analysis of Latent Profile Analysis results.

Results

Incidence and Co-Occurrence Percentage of Different Types
of Bullying

During data processing, as long as the score of each item in DBVS-S was > 3, that is,
the participants selected “once or twice a month” or more were considered to have been
bullied by the dimension represented by this item. Individuals subjected to verbal, phys-
ical, and social bullying of any kind or more were classed as traditional bullying victims.

The incidences of four types of bullying victims were: verbal bullying, 31.53%
(male 37.74%, female 25.70%); physical bullying: 20.55% (27.65% for males and
13.88% for females); social bullying 19.60% (22.65% for males and 16.72% for fe-
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males); cyberbullying, 4.3% (5.76% for males, 2.94% for females). Verbal bullying is
the most common type of bullying among males, followed by physical bullying; verbal
bullying is the most common type of bullying among females, and social bullying is the
second most common type. The percentage of victims of each type by other types is
shown in Table 2: when cyberbullying occurred, the probability of traditional bullying
occurring at the same time was 87% (89.5% for males and 82.5% for females); when
traditional bullying occurred, the probability of simultaneous cyberbullying was 9.8%
(11.4% for males and 7.7% for females).

From the perspective of the co-occurrence characteristics of the four types of
bullying victims, the co-occurrence rate of verbal bullying was the highest. Victims of
physical, relational and cyber bullying were usually victims of verbal bullying. The
three types of traditional bullying victimization have high co-occurrence. The occur-
rence of cyberbullying among Chinese teenagers was often accompanied by traditional
bullying.

The Results of Latent Profile Analysis of Adolescent Bullying
Victims

To further explore patterns of bullying victimization among adolescents, we then con-
ducted LPA based on the occurrence degree (i.e. frequency) of each type of bullying.
The fitting indexes of 2-5 classes were extracted and summarized in Table 3, and con-
ducted a model test. The Model adaptation test indexes mainly include: Information
Evaluation Index AIC, BIC, sample size-adjusted BIC, aBIC, Entropy index, Likeli-
hood Ratio Test Index LMR-LRT and Likelihood Ratio Test Index Based on Bootstrap
(BLRT). The smaller the three information evaluation indicators are, the better the
model fits. Entropy ranges from 0 to 1, and Entropy closer to 1 indicates the more accu-
rate the classification. Entropy < 0.60 is equivalent to over 20% of individuals with a
classification error, and Entropy = 0.8 indicates an accuracy of over 90%. The p-values
of the two indexes of LMR-LRT and BLRT reach a significant level, indicating that the
k classes’ models are significantly better than the k-1 classes of models (Qiu, 2008).

The data showed that the conclusion of the various information indicators was
not consistent. The Entropy values of the five models exceed 0.8, and the BIC is the
smallest when the five classes are retained. However, the LMR-LRT values are not sig-
nificant when the 5th class are retained, indicating that the 5th class are not excellent. In
the 4th class, the LMR-LRT and BLRT indicators of the 4th class are significant, and
the average probability (column) of the 4th class of the adolescents (rows) comprehen-
sive consideration, the 4th class is selected as best model (Nylund et al., 2007). The
estimated conditional mean and individual value distribution on the 4 latent class model
on the 16 items of bullying (reordering by dimension after removing the 13th question
of the original scale) is shown in Figure 1.

From Figure 1, the mean conditions of the four latent classes on the 16 items
of the four factors of bullying victimization are significantly different, showing differ-
ent characteristics. Among them, Class 1 (C1) has a high mean value in the four bully-
ing dimensions, accounting for 1.5% of the total subjects. According to its score charac-
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Figure 1. Estimated Conditional Means of Four Latent Class of Bully-

ing Victims.
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teristics, C1 is defined as “all-type (traditional and cyber) bullying victimization class”.
In Class 2 (C2), the mean value of the conditions in the dimension of cyberbullying was
significantly lower than C1. The score trend and mean value of the conditions in items
1-12, namely the three dimensions of traditional bullying victimization, were similar to
C1, which was defined as ““a traditional victimization class”, accounting for 3.9% of all
subjects. The score trend of class 3 (C3) in the three dimensions of traditional bullying
victimization was similar to that of C2, but the mean value of the conditions was lower
than C2. The mean value of the conditions in the dimension of cyber bullying was con-
sistent with C2. Therefore, C3 was named as “a mild traditional victimization class”,
accounting for 14.9% of all subjects. Class 4 (C4) was named “non-victimization class”,
accounting for 79.6% of all subjects.

Multivariate Logistic Regression Results of Demographic
Variables for Four Latent Classes

This research further explored the demographic characteristics of bullying victimization
patterns based on the results of LPA. LPA results as dependent variables, gender (fe-
male as a reference), grade (high school as a reference), school type (city as a reference),
boarding situation (day reading as a reference), and self-evaluation academic record
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Table 2. The Prevalence of All Four Types of Bullying.?

Traditional Types Of Bullying Victims

- i Cyber-
Verbal Physical Social Traditional bullying
bullying bullying Bullying Bullvin (%)b (%)
(%) (%) (%) o
Total (n=3,761)
Traditional Bullying (n=1,436) 9.8
Verbal bullying c c c
(n=1,186) - 53.7 50.1 10.6
Physical bullying
(n=773) 80.9 - 62.0 15.5
Social bullying
(n=737) 80.6 65.0 - 16.8
Cyberbullying
(n=162) 77.8 74.1 76.5 87.0 -
Male (n=1,823)
Traditional bully-
ing (n=825) 11.4
Verbal bullying
(n=688) - 59.0 50.6 12.1
Physical bullying )
(n=504) 80.6 61.9 16.5
Social bullying
(n=413) 84.3 75.5 - 20.1
Cyberbullying )
(n=105) 79.0 79.0 79.0 89.5
Female (n=1,938)
Traditional bully- 77
ing (N=611) )
Verbal bullying
(n=498) 44.08 49.4 8.6
Physical bullying .
(n=269) 81.4 62.1 13.8
Social bullying
(n=324) 75.9 51.5 - 12.7
Cyberbullying 75.4 64.9 71.9 82.5 -
(n=57) . . . .

a. The percentage of each type of victim who was bullied by the other type.

b. If an individual is bullied by one or more types of verbal bullying, physical bullying or social exclusion,
it is considered as the traditional bullying victimization type.

c. For example, among the 1,186 victims of verbal bullying, 53.7%, 50.1%, and 10.6% are also victims of
physical bullying, social exclusion, and cyberbullying.

(successful results as a reference) as self variables were subjected to multiple logistic
regression analysis. Among them, the non-victimization class (C4) was used as the ref-
erence category for comparison, and the Odd Ratio coefficient was obtained through
analysis. The OR coefficient reflected the ratios of different genders, grades, urban and
rural locations, boarding situations, and self-assessment academic performance in the
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Table 3. Summary of Latent Profile Analysis Fit Information.

Index Model Number

Total (n=3761) 2 3 4 5

AIC 134,874.143 127,284.693 123,542.594 118,438.308
BIC 135,179.532 127,696.034 124,059.887 119,061.552
aBIC 135,023.834 127,486.318 123,796.153 118,743.799
Entropy 0.991 0.988 0.962 0.994
LMR-LRT (p) < 0.001 0.1096 0.0261 0.6154
BLRT (p) <0.001 <0.001 <0.001 <0.001

Table 4. Multivariate Logistic Regression Results of Demographic Var-

iables for Four Latent Classes.

All-type(traditional
and cyber) bullying
victimization (C1)

A mild traditional
victimization (C3)

A traditional vic-
timization (C2)

Cl Cl Cl
OR (95%) OR (95%) OR (95%)
Gender Female 1.000 1.000 1.000
~  2.303- w  1.275- w  1.925-
Male 4.241 2 809 1.794 5523 2.338" g8
Grade 12th
Crie 1.000 1.000 1.000
7th w  3.741- w  6.636- w  2.703-
Grade 9471 23.977 15.029° 54035 3803 5349
8th . 1.296- «  4.876- w  2.425-
Grade 3609 15050 1070 554937 3372 sggg
9gth 0.636- »  3.658- w  1.883-
Grade 1.991 6.237 8.402 19295 2635 3ggg
10th 0.437- 0.870- 0.781-
Grade 1237 3500 e
11th 0.446- 0.860- 0.751-
Grade 1.338 4.015 2.147 5.361 1067 1517
School Urban 1.000 1.000 1.000
Location
~  3.062- = 3.216- = 2.340-
Rural 5.238 5901 4513 6331 2.824" 3700
Boarding Day-
Situation student T000 T000 1000
0.745- 0.982- 0.854-
Boarder 1.342 2149 1.427 2074 1.037 1258
Acade(;nic Poor 1.000 1.000 1.000
Recor
(Self- Medium  0.613 gﬁ’g 0.563" 8'231' 0.775 8'8%'
Assessed) 0.172- 0.326- 0.570-
Excellent 0.400 0.935 0.534 0.876 0.751 0.990

Note. *P<.05, **P<.01.
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potential categories of bullying victims. The results of multinomial logistic regression
are shown in Table 4.

Taking the C4 as the reference group, C1, C2, and C3 were compared with it.
The OR results showed that the distribution of victims of bullying was affected by gen-
der, grade, school location, and student performance, the effect of boarding was not
significant.

Compared with females, males in the groups C1, C2 and C3 were suffered
more bullying and victimization. Compared with the senior 3 students, in the C1, the
bullying of the junior 1 and junior 2 students was more serious. The bullying injury
among the junior 3, senior 1, and senior 2 students was not significant from that of the
senior 3 students. In the C2 and C3, there are more bullying victims in the three grades
of middle school, and the phenomenon of bullying in senior 1 and senior 2 students is
not significant from that of senior 3 students. Compared with urban students, among the
three classes of C1, C2 and C3, there are more bullying injuries among rural students.
There was not significance in the victimization of boarding and day students. Compared
with students with lower graders, there was not significance in bullying among students
with poor grades and middle grades in the C1 class. Students with higher grades were
less likely to suffer from bullying than those with lower grades. Among the C2 and C3,
students with middle grades and excellent grades were less likely to suffer from bully-
ing than those with poorer grades.

Comparison of Depression and Anxiety Symptoms among La-
tent Classes of Juvenile Bullying

The results of the analysis of variance are shown in Table 5. The depression scores of
adolescents in different categories of bullying victims (F(3,3757)=104.136, p < 0.01, 0
= 0.077) and anxiety scores (F(3,3757)=121.953, p < 0.01, n* = 0.089) was significant.
The multiple comparison results show: The depression and anxiety scores in C1 were
significantly higher than those in the other three groups. The depression and anxiety
scores in C2 were lower than those in C1, which was significantly higher than that in
C3 and C4. The depression and anxiety scores in C3 were significantly higher than
those in group C4.

Discussion

The Co-Occurrence Characteristics and Heterogeneity of Ju-
venile School Bullying Model

We explored the patterns of four common forms of bullying using latent profile analysis.
There were four modes of bullying victimization in the tested adolescents: all-type (tra-
ditional and cyber) bullying victimization class, a traditional victimization class, a mild
traditional victimization class, a non-victimization class. There were significant differ-
ences in the scores and trends of bullying victims in each group indicating the heteroge-
neity of bullying victims. There are three bullying victimization classes (C1, C2, and C3)
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Table 5. Comparison of Depression and Anxiety Symptoms among La-

tent Classes.

c1l c2 c3 ca E 2
(n=58) (n=147) (n=544) (n=3,012) n

Depression  11.90+6.072 10.60+5.004 8.80+4.427 6.60+4.037 104.136 0.077

Anxiety 10.43+4.946 9.18+4.881  7.54+4.390 5.09+3.949 121.953" 0.089

Note: Data are depicted as Mean + SD.

in the four modes, accounting for a total of 20.4%, among which the mild traditional
victimization class has the largest number of people and the all-type bullying victimiza-
tion class has the smallest number. This indicates that bullying and victimization phe-
nomenon is prevalent in Chinese schools at present, and the distribution of all classes is
pyramid-like, and the more severe the bullying, the less the number of people suffering
from bullying.

Among the three classes of bullying victims, the C1 and C2 were subjected to
more serious traditional bullying, and the C3 group was subjected to mild traditional
bullying. It can be seen that three forms of traditional bullying usually occur together.
In terms of conditional means, verbal bullying is the most common form of bullying,
which is consistent with the co-occurrence rate of the various forms of bullying in Ta-
ble 2. In addition, compared with the C2 and C3, only all types of bullying victims have
more serious cyberbullying, which indicates that the cyberbullying of teenagers is more
serious, and the victims may also suffer or encounter other traditional types of bullying.
Victims of cyberbullying are often victims of traditional bullying, which is consistent
with previous studies (Raskauskas & Stoltz, 2007; Li, 2007; Smith et al., 2008). The
results also support the hypothesis that cyberbullying is an extension of campus bully-
ing (Zhang et al., 2015; Zhu et al., 2014).

Demographic Characteristics and Analysis of Their Depres-
sion and Anxiety Indicators of Different Types Bullying Vic-
tims

The analysis of demographic characteristics of victims of different types of bullying
showed that there are differences in demographic variables such as gender, grade level,
school location, and academic achievements. Compared with females, in all three types
of bullying mode, males are more likely to be bullied, and the gender differences in bul-
lying patterns are consistent with previous studies (Rivers & Smith, 1994; Zhang et al.,
2000; Chen & Le, 2002; Chen et al., 2013). This suggests that more attention should be
paid to the bullying of males. Of the grade level, the overall bullying is declining with
the growth of grades. The bullying in middle school students is significantly more than
that of high school students, but it has slightly different in different types. In the C1,
bullying and victimization in the first and second grade were much higher than in other
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grades. In the C2 and C3, the three middle school grades are higher than the high school
grades, and the severe bullying and victimization mainly occur in the middle and lower
middle grades in middle school. A comparison of urban and rural schools showed that
students whose schools are located in rural areas have a higher proportion of bullying
than those whose schools are located in urban areas, which supported the previous find-
ings (Wu et al., 2016). In practice, national and local governments should strengthen the
prevention and control of bullying in rural schools. Previous studies regarding the im-
pact of boarding on bullying suggested that the management system of rural boarding
schools was not perfect and rural boarding students may lead to more bullying than ur-
ban boarding students (Wu & Hou, 2017; Wu et al., 2016). In this study, the compari-
son between day students and boarders showed that boarding students were more likely
to suffer from bullying than day students, but there was no significant difference with
the type of bullying. It may be due to the interaction between school location and board-
ing. The differences between rural and urban school boarding and the underlying mech-
anisms need further studies. Students with different self-assessment performance have
different proportions in each bullying mode. In general, students with poor self-
assessment scores are more likely to be bullied, which is consistent with previous report
(Schwartz et al., 2001). Compared with students with poor and middle-level self-
assessment scores, students with excellent self-assessment scores in C1 are less likely
bullied, and students with middle and excellent self-assessment scores in C2 and C3
group are less likely bullied than those with poor self-assessment scores. Taken together,
the self-assessed high academic performance in Chinese adolescent students seems to
be an advantageous factor in protecting themselves from being bullied.

The results of the depression and anxiety scores of different types of victims
showed that there were significant differences in the scores of depression and anxiety,
and the higher the frequency of bullying suffered, the higher the level of depression and
anxiety would be. It is worth emphasizing that the scores of a mild traditional victimiza-
tion class and the questionnaire on the two scales of depression and anxiety are signifi-
cantly higher than the non-victimization class, which means that as long as the students
have the experience or feeling of being bullied, even if the frequency of bullying is not
high, but it will produce a more serious negative impact on individual’s mental health.
The results of the depression and anxiety scores of the victims of each model support
the “zero tolerance” of bullying on campus (Zhao & Wang, 2018).

Education and Intervention Enlightenment

In 2017, China issued the Guidance on Preventing and Controlling Bullying and Vio-
lence among Primary and Middle School Students, which shows the importance of con-
trolling school bullying at the national level (Yao, 2017). Among the people who are
involved in the bullying on campus, the proportion of bullying victims was the highest
(Hu, 2017), and it has important practical significance. From our study, when students
were noticed to have been suffering from a certain type of bullying, they should be paid
more attention to the situation, i.e. whether they have suffered from multiple types of
bullying at the same time, especially cyber bullying. Our findings indicated that the de-
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gree of bullying was relatively more serious than the imagination. The exploration of
bullying patterns of victims aimed to understand the qualitative differences within the
bullied group. We found that even mild bullying can produce serious negative impact
on students’ depression and anxiety. Therefore, in daily study life, teachers and parents
should pay attention to the signs of bullying and victimization, and should not ignore
the stigmatization, malicious mocking and other minor encroachment behaviors in the
communication with students, so as to find and stop bullying and victimization in time,
and to prevent further deterioration of the situation. In addition, the study also suggests
that male, junior in high school, middle school, lower grade, rural schools, poor self-
rated academic performance are the demographic characteristics of the high incidence
of bullying victimization.

Conclusions

In this study, the potential profile analysis was used to explore the bullying victimiza-
tion patterns of adolescents at school, and the demographic characteristics and psycho-
logical introversion problems (depression and anxiety) were analyzed, and we draw
conclusions below:

e Among the victims of school bullying, the four common types of bullying,
namely verbal, physical, relational and cyber bullying, are co-occurring, and
there are four typical patterns of school bullying victimization: all-type (tradi-
tional and cyber) bullying victimization class (1.5%), a traditional victimization
class (3.9%), a mild traditional victimization class (14.9%), a non-victimization
class (79.6%).

e Verbal bullying is the most common form of bullying, and most victims of
cyber bullying are also victims of traditional bullying. Different demographic
characteristics (gender, grade, school location, self-assessed academic perfor-
mance) will affect the bullying mode of victimization. Male, middle school, ru-
ral school, and low self-evaluated students are more vulnerable to bullying.

e Even mild bullying involvement can produce a serious negative impact on an
individual’s mental health, and this is the solid evidence for a “zero tolerance”

to bullying.
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