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Abstract

From the connotation of bilingual education in higher education in China, this paper analyzes the factors that
may affect the quality and result of bilingual education, such as faculty and students’ English level, teaching
materials, curriculum system, classroom instruction, teaching quality control, as well as incentives and other
factors. The paper focuses on Fuzzy-AHP model as a university bilingual education quality evaluation system,
and build an evaluation index system for quality control of bilingual teaching. It also conducts quantitative
analysis using analytic hierarchy process and fuzzy comprehensive evaluation on the degree of the bilingual
education of business courses in Guangdong University of Foreign Studies (GDUFS), China. By selecting
evaluation indicators and using analytic hierarchy process, the paper determines corresponding weight of the
indicators. It also establishes sets of standard on evaluation and fuzzy relationship matrix, and conducts an
empirical study on the degree of bilingual education of business courses in GDUFS. The paper has certain
theoretical and practical significance for bilingualism in higher education in China.
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1. Introduction

Currently, the research on bilingual education includes the following fields: theoretical exploration of bilingual
education, bilingual teaching mode, international comparison of bilingual education, curriculum design in
bilingual education, teaching materials for bilingual education, teacher training in bilingual education and
evaluation on the classroom teaching for bilingual education. There are three main modes in the bilingual
teaching: immersion bilingual education, transitional bilingual education and conservative bilingual education.
Lack of immersive language environment for bilingual teaching, bilingual education in China only applies to
part of the discipline in some universities, and it belongs to transitional or conservative bilingual education.
According to English teaching situation in China and English language proficiency and ability of university
students in China, Fan.et al (2006) proposes to classify bilingual teaching modes into three categories:
half-English, mixed-English, all-English from the view of gradual acceptance of degree of English usage in class.
This series of bilingual teaching modes define a gradual process from the unfamiliarity to the familiarity of
English way of thinking for students, and also reflects the psychological development of Chinese way of
thinking to the English way of thinking.

In bilingual education practice of business courses in GDUFS, the following problems are detected: Firstly,
ineffective implementation of bilingual teaching in the course teaching. Students may not grasp the necessary
knowledge of related subject, nor can they broaden the vision of disciplines and understand recent development
of the subject. Secondly, language learning has ineffective results. Students can not improve the ability to use
English, and cannot develop good habits of English way of thinking. Thirdly, in general, goals of bilingual
education are difficult to be achieved. With poor learning environment, students learning enthusism has been
gradually reduced, and cross-cultural and innovation abilities of student cannot be substantially improved. The
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degree and proportion of usage of English may be one of the important reasons for the above problems. Analysis
of degree of bilingual education is an essential part of the research of bilingual education, and it is also a
refinement of the specific mode on bilingual teaching.

The first teaching objective of bilingual education is clear: the language of instruction is only a tool, not the
educational purposes for bilingual education. This is particularly important for business courses. The teaching
quality of the course cannot be reduced only because it uses English as the medium of instruction. In the
selection of materials, the course adopted a method of combining Chinese textbook and classic English teaching
materials and also assisted with some of current reading material, enabling students to understand the latest
developments in business. By reading real business cases in English, learning boring business theory becomes
vivid. Students are trained to learn theoretical knowledge in English and improve their ability in business at the
same time.

English level is a basic requirement in the selection of students to ensure the quality of bilingual teaching, the
professional interests of students on economics should also be paid attention to. Our university has advantages in
foreign language resources, because students generally have more solid foundation in English, which also
created conditions for the implementation of bilingual teaching. Bilingual teaching classes are smaller in size so
that the quality of teaching and full of class discussion are maintained.

2. Literature Review

Research on bilingual evaluation model is built on the basis of educational evaluation systems, which mainly
include: Taylor mode, CIPP evaluation mode, target-free evaluation mode, developmental objective evaluation
mode. Taylor mode on evaluation takes behavioral objectives as a focus, and regard special achievements of
students as the goal of the education program and plans. This goal is also taken as the main basis of the
evaluation and direction of education in the educational process. According to this model, the educational
evaluation is a measure to the extent that actual activities achieve educational goals. Considering the
disadvantage of Taylor evaluation mode, CIPP evaluation mode was proposed in 1966. It is to make up for the
weakness of Taylor, which does not target its own evaluation and put more weight on results rather process.
However, CIPP emphasizes more on with quantitative targets while ignoring qualitative targets, which resembles
the Taylor mode to a certain extent.

Sang (2010) applies neural-network method to the evaluation of bilingual education, and create a BP neural
network model. RBF neural network is a feed-forward back-propagation network, which consists of three layers.
The input layer nodes pass the input signal to the hidden layer, and then from hidden layer to radial grassroots.
The basic functions of hidden nodes are distance functions and regard the base functions of diameter as an
activation function. The output layer is a linear layer, wherein P is the input matrix, S1 is the radial base number
of neurons; IW is radial primary matrix for weights; b1 stands for the radial primary threshold value; AL radial
grassroots output; LW weights of the output layer; b2 is output layer threshold. Based on these asumptions, Rao
(2009) design a bilingual education evaluation RBF network structure. Zhu (2008) utilizes the Analytic
Hierarchy Process (AHP) to calculate the index weights and Fuzz matrix for potential evaluation, thus establish
the Fuzzy-AHP evaluation model of bilingual education. D-AHP a bilingual evaluation model tends to use a
method of combining of the analytic hierarchy process and expert consultation. Analytic Hierarchy Process
(Analytical Hierarchy Process), also known as parsing hierarchical process, divided the various constituent
elements of the problem into orderly hierarchy of interrelated factors, and it gives number of calibration on the
composition of the various levels according to their relative importance, and then use rigorous mathematical
methods to process, obtaining quantitative results of the importance of each factor (weight value) as calibration
values. Problems are finally analyzed and solved by sorting through the results.

There are plenty of research on the influencing factors on bilingual education and bilingual education evaluation
indicators in China, which can be summarized as follows. (a). There are abundant papers in normative research,
such as Zhang et al (2007). (b) Empirical research is less concerned about comprehensive influence of all
factors’, such as Yang (2007) and Liu et al (2007), Huang (2007), Jia (2008). Yang et al (2005) proposed a
communicative evaluation mode that mainly based on “teaching & learning" module. Chen (2006) presents the
current development trend of the educational evaluation, situation of bilingual education in China and
advantages of foreign evaluation mode. He also proposes developmental and objective evaluation mode of
bilingual education. Various evaluation modes are established in accordance with its ordered arrangement of
different levels of indicators. However, it is undeniable that some evaluation modes completely rely on fuzzy
math or neural network theory, thus ignore the subjective factors and the characteristics of bilingual teaching and
learning mode. They only exert full evaluation mode by mathematical modeling or communication network,
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which is the apparent deviation from the original intention of bilingual education evaluation. So the current
research should achieve the refinement of the indicators, with the dedicate design of the questionnaire survey to
establish an evaluation index system to measure the effectiveness bilingual education to achieved significant
results on bilingual education.

3. Research Method

By questionnaires, gray correlation analysis, data envelopment analysis (DEA) method, reasonable assessment of
the curriculum, teaching quality and the effectiveness of bilingual education is made. Results will be assessed to
evaluate whether a course should be applied with bilingual teaching, as well as determine degree of bilingual
education, namely, how much proportion the tutor should use English in the whole course teaching. A variety of
factors, which influence the degree of bilingual education, can be divided into five categories: overall quality and
professionalism of teachers, foreign language proficiency and professional basis of students, point of view on
bilingual education on future development, education management and learning environment.

Common factor ONE mainly reflects support for the faculty, which includes sufficient degree of quality of
bilingual education teachers, evaluation on bilingual education teachers level, professional quality evaluation on
bilingual teachers, evaluation on the level of English communication of teachers, the time that teacher spend on
answering the students’ questions after class, teaching methods and other indicators. It can be named as “teacher
quality factor”, ranging from the overall level of professionalism of the faculty to teachers’ foreign language
proficiency.

Common factor TWO mainly reflects foreign language proficiency and knowledge foundations of students,
including learning burden resulted from bilingual education, the degree of understanding during the teaching
process of bilingual programs, time allocation on extracurricular learning, and the different English level of the
same course between regular class students(courses instructed in Chinese) and bilingual students, whether use
English way of thinking in daily communicaiton, the appropriateness of using bilingual teaching in the courses,
and the follow-up effects of bilingual education classroom teaching. So it can be named as “student quality
factor”.

Common factor THREE included whether bilingual education will help learning business knowledge on the
entire undergraduate program, whether bilingual programs help further study or work of students, whether it is
necessary to conduct bilingual education in China, together with people’s view on the trend of bilingual
education China, etc. Those elements can be summarized as “factor of students’ expectation” because these
indicators reflect the psychological expectations of students in bilingual teaching. They expect that their career
development can be beneficial from the learning ability improvement due to bilingual education, and this factor
also reflected more requirements for bilingual education for university students in the social trends with huge
employment pressure under the situation of globalization.

Common factor FOUR reflects the bilingual education management, including curriculum design, textbook
selection, and course assessment methods. Many other factors are also embodied in the following indicators:
whether enough bilingual teaching courses are offered by the university, view on the bilingual teaching
curriculum design, rationality on specific bilingual teaching course, the difficulty of teaching materials to fit the
needs in bilingual teaching for Chinese business undergraduate students, the richness of the course materials, the
appropriate examination method of bilingual courses, and the ratio of homework that must be completed in
English.

Common factor FIVE includes bilingual learning atmosphere, adequacy of extracurricular activities in English,
willingness to participate in extracurricular activities in English, satisfaction of the students on these activities,
usage of English in routine communication among classmates, the appropriate level of these extracurricular
activities, and other indicators. These elements can be summarized as “learning environment factors”, which can
be further divided into macro-environment and micro-environment. Divided contribution rate variance of the
public factors by the cumulative contribution rate, the weight of the key factors can be obtained, thus evaluation
index system on the bilingual education can be formed.

The rationale of using the method combining the use of the analytic hierarchy process with fuzzy comprehensive
evaluation shows in three aspects: Firstly, the use of the analytic hierarchy process method to quantify and
calculate “the degree of bilingual education” will overcome the shortcomings of one-sidedness, blurs by other
method that can be selected. Secondly, the checking process on the calculation consistency can ensure scientific
and reasonable index weights, thus it makes test evaluation results more accurate. Finally, the combination of
fuzzy comprehensive evaluation in the research method can well achieve the research purpose of this paper,
which is to determine that specific degree of bilingual education in business courses in GDUFS.
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Firstly, impact factors on the evaluation of “degree of bilingual education” should be determined. In order to
make the evaluation factors more reliable and valid, the judgment matrix of evaluation factors is established
based on their importance. And then AHP is use to determine the weight of each factor. At last, fuzzy
comprehensive evaluation method is applied to quantitative analysis of degree of bilingual education. The
detailed steps are as follows:

(a). Construct comparative judgment matrix. The comparative judgment matrix is defined
as4 = 1ayb (1,7 =12,3,...n) in which % is regarded the target element 4 as the criteria, and determined by
the pairwise comparisons among the criteria level elements. The method adopts the judgment scale of Satty as

the 1 to 9 scale.

(b). Comparative calculation the weights of judgment matrix and checking on the consistency. Make
comparative judgment on the feature vectors " of the matrix, and " is the vector of relative importance of the
various elements. Using the normalization process, each comparative judgment matrix eigenvalue and
eigenvectors can be calculated, thus reults is drawn according to the level single sort weights 7 largest
eigenvalue P , consistency valueC/- and consistency ratio C-R. If necessary(when C.R.> 0.1 results should
be amended in accordance with the given consistency indicators correction method by Satty.

(c). Establishment of the review set. This study set fuzzy evaluation grade as V=00V r)

, which stands
for the five levels of bilingural teaching, which are excellent in quality, high in quality, fair in quality, low in

quality, poor quality respectively, and different evaluation grades are assigned to different value.

(d). Establishment of fuzzy evaluation matrix for each evaluation set. Fuzzy evaluation grade can determine the

r(i=12,3.nj=1,2.3..n) . The difference between actual value of indicators and standard

degree of affiliation
value has a linear relationship with the degree of affliation. That is, if the actual value of indicators equal to the
standard value of the evaluation set of the indicators elements, the affliation degree of this set of elements
evaluation is equals to one; if the actual value of indicators deviates from the standard value of the evaluation set
of the indicators elements, the affliation degree of this set of elements evaluation would become strictly less, so
affiliation degree beyond this boundary equals to zero. There is a corresponding vector & = {722 752 ias 7is)
associociated with the degree of affliation to reflect /th evaluation index. Thereby the value of each layer

affiliation degree can be obtained as:

hi ns
R = :
}/;zl rnS (1)
(e). Calculate the fuzzy evaluation vector using synthetic arithmetic method on fuzzy matrix, and comprehensive
evaluation model is expressed asB=Mo xR ,where O indicates the fuzzy operator. This paper uses the weighted
. B, = A, xR, B, #1 . . . .
average method, that is Z L If Z' , the normalization process is conducted. For a multi-level

system, evaluation results are calculated on recursive level indicators from the bottom up. Based on this method,

the calculated score value is recursive upward to the target layer.
(f). Calculate “the degree of bilingual education”. According to the fuzzy integrated vector B , the degree of

b= (b}
MAXT s traced to the affiliation function, and the

bilingual education is obtained. The value
corresponding values of degree of bilingual education are finally obtained.
4. Results

As can be seen from the establishment of first-level indicator and contribution rate of variance, teachers and
students remain their key role in bilingual education, which coincides with the results of existing research.
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However, it should be noted that the quality of the teachers and students cannot be isolated and separated, and
interaction between the two parties remains a more important issue. In addition, it can be found out that the
psychological expectation of bilingual education in improvement of learning ability and future career
development elevated to a more important position, even more important than teaching management and
teaching environment. All these indicate that it is society's demand that spur students’ enthusiasm for bilingual
learning, while the implementation of bilingual teaching reform is widely recognized and supported by the
society, which conforms to the trend of social development in globalization.

The affiliation function of the nature of business courses can be written as,

LX =V,
X-v,
r,(x)= XelV,,V,
vl( ) I/l _ I/Z [ 2 l]
0, otherwise @)
The results of other factors can also derives following the same rule, so the matrix for fuzzy relationship is,
hh, Ky ke ons| [2/3 1300 0 0]
Ty Ty Ty By Dy 0 1/2 1/72 0 0
Ty Ty By By s 1/3 1/3 1/3 0 0
R=\r, 1, 1, r, ns|=1/3 2/3 0 0 0
Isp Ty B3 Tsy Tss 0 1 0 0 0
Ty Ty Ty Ty T /2 1/2 0 0 0
|7 P Ty Ty Bs | |[1/41/2 0 1/4 0]
The fuzzy vector of business courses can be calculated as:
B=W xR=(0.35,0.11,0.24,0.16,0.14,0.23,0.32) x R
=(0.558,0.8337,0.135,0.08,0) 3)

b = max {0,558,0.8337,0.135,0.08,0} Thus the level of

Based on the above results: excellent in quality” has the

highest degree of affiliation. The value of b will be brought into the affiliation function 720 {6 obtain the
degree of bilingual education of business courses is 0.7667.

Based on the comprehensive evaluation of various factors, the degree of bilingual education of business courses
in GDUFS is 76.67%, which means that those major business courses that tend to be bilingual education, above
seventy-six percent of the instruction language is English.According to results of the degree of bilingual
education of 76.67%, business schools of Guangdong University of Foreign Studies insist on the reform of
bilingual education and teaching practice using English instruction for business courses. Teachers keep the
proportion of English instruction from 50% to 90%, only supplemented by a small amount of Chinese for
theoretical explanation. In the teaching process, the teachers and students have perfect interactions, with high the
enthusiasm of the students in bilingual learning. At the end of the course, professional knowledge test is
conducted to students by the teachers and the results are great (there is a detailed empirical test for the learning
results in the later part of the paper). Finally, students’ satisfaction with the business courses of "bilingual
teaching” is surveyed in form of questionnaire, and survey results shows that students are generally satisfied with
the overall assessment of the bilingual business courses.

In theory, the range of degree of bilingual teaching in a foreign language is from 0% to 100%, but
above-mentioned range of (30%, 80%) is recommended as proper theoretical ratio based on the specific teaching
practice. For the vast majority of courses , the chapter names, combined with the basic concepts for building a
curriculum system and the terminologies usually accounts for 15% -20% in business courses. And these basic
concepts and terminology should not be taught in English. The basic principles and concepts course should be
explained bilingually considering the actual situation of the specific course and these contents account for at
least 20% of the course. Therefore, the actual degree of bilingual teaching instructed in English should not be
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less than 30%. On the other hand, when teachers used entirely or the vast majority of space and time delivering
courses in a foreign language, that means no or only a small part of courses is explained in the mother tongue.
This results in a very high level of language mastery for students who involve in the bilingual education and they
need more solid foundations for English language in the first two years of study for their college education.

5. Evaluation on Empirical Results

Assessment on bilingual teaching for business courses is complex and diverse. The assessment can be roughly
divided into two parts: performance in class and test scores. The former usually refers to attendance rate,
participation in class, as well as performance in presentations. Evaluation from this aspect is inclined to have
certain degree of subjectivity, the aim of which is to promote students to participate in learning and discussion.
For example, at the beginning of the course, teachers will make a detailed description of the course, and then let
the students choose topics according to their own interests, so that each student can focus on a topic. And
extracurricular reading material will be prepared by the teacher to help students have a comprehensive
understanding of the knowledge. Presentation time is strictly controlled within five minutes, and presenting all
content in English will improve students' English skills. Teachers will evaluate the performance of the
presentations and calculate score in results.

Examination method can also be divided into objective quizzes and narrative tests. On the whole, objective test
will ocupy relatively less in the final mark. The course exam is comprehensive test, including teacher lectures,
research findings of students and content of presentation. Because the courses are "bilingual", examinations form
has its particularity, which a combination of objective tests and narrative test are utilized. In order to study the
difference between same courses that teaching in bilingual module and traditional module totally in Chinese, all
exams and test results were carefully recorded, and survey is also conducted as research supplement. These
results are recorded as the original data of teaching and education research. Empirical effectiveness of bilingual
teaching is modeled with discrete variables (binary choice). The value of variable (FS) equals to 1, representing
that test scores are improved in the group of students who received bilingual education. On the contrary, value of
0 represents no improvement. The main explanatory variables include XFF, PJF, CYF, which XFF stands for
whether students accept the bilingual teaching module, acceptance is represented by 1, and 0 indicates rejection.
PJF is weighted average exam scores of the students. CYF is students’ test score. The following equation is
applied to analyze the effect of bilingual teaching:

Probit model based the standard normal distribution can better fit the function, The obtained data and survey
results are involved, and the regression equation and related results are calculated as:

*

)A/,, =-24.5935+2.1475PJF +0.0312CYF +1.7536 XFF

“)
(-2.81) (2.75) (0.54) (2.72)
Distribution function is fit for Logit model, the regression equation and results is calculated as:
)A/l. =-36.743+3.1264PJF + 0.0516CYF +2.8412XFF )
(-2.70) (2.53) (0.52) (2.66)
If Extreme model is adopted, the result is
)A/i =-23.645+2.0316PJF +0.04CYF +1.8612 XFF ©)

(-2.74)  (2.69) (0.55) (2.81)
Interpretation of the coefficients in the discrete variable model is very complex. The results of the model cannot
explain the marginal effects of the dependent variable, so it only can be analyzed through the conditional

probability analysis of the marginal impact of X

OEGIx,B) ..
— =P

i (7
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Considering coefficients in Probit model in equation (3), bilingual teaching methods affect the probability, and
the achievements can be given by:

When XFF =0

P(FS =1) = D(~24.5935+2.1475PJF +0.312x81.745) ®

When XFF =1 s

P(FS =1)=®(-24.5935+2.1475PJF +0.312x81.745+1.72) )
The average test score is 81.745 for bilingual business courses. Calculated by the formula, XFF has greater
probability for the achievement of the bilingual study, thus probability of acceptance of bilingual teaching
performance improvement is significantly higher than those of rejection. The most direct result is to increase the
students’ ability to speak English with professional thinking and competitiveness in the job market, so that
students can get a favorable position in finding work, dealing with the written test and interview in the job
hunting. The paper tries to explore the course content, process and atmosphere for bilingual teaching mode for
business courses in all aspects, thus to help students expand their horizons in learning, cultivate innovative
talents, and enhance students' competitiveness in the job market.

After education reform for bilingual education, the bilingual teaching of GDUFS has achieved remarkable results,
the outstanding quality of the training has been recognized by universities, education administrative authorities
and the community as well. The specific results can be outlined as follows: a high proportion of students to
continue their studies, with substantial number of students entering well-known universities both at home and
abroad after graduation. The high level of employment for undergraduates is another feature for bilingual
education results. The students mostly work for well-known enterprises at home and abroad, they also have
advantages in applying for government positions for civil service.

6. Conclusion and Recommendations

By investigation and survey, this paper filters out a certain number factors that represent the significance of the
evaluation indicators. Using analytic hierarchy process and fuzzy comprehensive evaluation method, a case
study is conducted on business courses of GDUFS.Quantitative analysis also applied to suitable degree of
bilingual education, the aim of which is to provide a useful reference to bilingual teaching arrangements for
undergraduate education majoring in International Business. When fit quantitative analysis models are
established, it is critical to select the evaluation indicators. How to select the appropriate evaluation indicators
based on differences in the school, discipline, curriculum, teachers and students situation, how to determine
importance of these factors and how to construct the bilingual teaching evaluation index evaluation system are
the problems that need further study.

The following recommendations are provided for bilingual education for the development of Chinese colleges
and universities:

Establish a stable teaching team for bilingual education. Singapore, Hong Kong and other countries regard
English as a second language. Due to the lack of language environment, English can only be referred to as a
foreign language in China. The vast majority of foreign language teachers in China receive their education
locally, so foreign language literacy is not high and two-way communication and freedom of expression and
accuracy in language teaching is greatly limited. The number of teachers with both foreign language ability and
high professional level in business is small in China. Relevant functional departments in universities in China
should formulate reference standards for selection of bilingual teachers, confirm the identity of bilingual teachers
on regular basis, create file for teaching results, develop the training plan, and organize regular training.

Firstly, teachers should be trained in teaching practice, and bilingual curriculum teaching tasks should be
allocated to teachers annually. Secondly, universities must sent teachers to other foreign counterpart universities
for futher study, making teacher learning by listening to lectures from other professors abroad. Thirdly,
universities should encourage and support teachers to participate in the bilingual teaching research and
experience exchanges. Lastly, the introduction of overseas Chinese remains a good way to rapidly improve the
level of bilingual teaching faculty. Some colleges and universities have arbitrariness in the selection of bilingual
teachers, and change the courses and candidates every year, which make the bilingual teaching falling into a
stagnant cycle. Some universities try to develop bilingual education from scratch, and they will experience a

181



www.ccsenet.org/elt English Language Teaching Vol. 6, No. 8; 2013

process from weak to excellent. All management measures should reflect progressiveness and effectiveness of
the newly established bilingual education programs in universities.

Establish reporting and verification system for bilingual education programs. Under the guidance of the relevant
functional departments in the universities, the teaching units submit open plan and application report of the
bilingual courses per academic year. Experts should set the feasibility of subjects and teachers that are
appropriate for bilingual education, verify and confirm textbooks and related teachers which are posted officially
and finally included in the business undergraduate program.

Improve the management supervision process system for the bilingual courses. In addition to regular inspection
and supervision, the whole process of bilingual education should have more control: lesson planning - teaching -
discussion (interactive) - assignments — exams. The quality standards of bilingual teaching procedures should be
developed on specific request, and teaching materials, quality of teaching notes, choice of language of
instruction and teaching tasks should be regularly checked. Other terms should be included in the teaching
procedures and evaluation criteria, such as "specifications in bilingual education, the percentage of lectures and
interactive in English above 50%, assignments and tests that delivered in English is up to 50%". Universities
cannot be fully applied practice of other peers, but clear and consistent standards and concepts should be applied.

Regular bilingual teaching competition, phased comments organizational experts, peer supervision and observe
appraisal should be held, which is an important means to promote the construction and development of bilingual
education system in Chinese universities. Special incentive mechanism should also be maintained, because
bilingual teaching staff performance incentives are important part of the management chain in the teaching
process. More returns or bonus on bilingual teaching is conducive to make the courage and enthusiasm for the
work of instructors, thereby enhancing the quality of teaching level and results. Bilingual teachers should occupy
significant parts or priority in the work of the performance assessment, appraisal standards, and study abroad for
teachers.

Many universities are still in the initial stage of experiments on bilingual education in China. They are exploring
new management mode, provide substantial support and make efforts to find out a suitable way for bilingual
education for their own. This paper tries to provide some hints for the further development of bilingual education
in universities in China.
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