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Abstract

Existing teaching quality evaluation systems have insufficient comprehensive indices reflecting teaching quality: index repetition,
complication, quantification difficulty, and difficulty in judging the relationship. To make classroom teaching quality evaluation
consistent with teaching effect, element weight is confirmed based on a structural equation model. The present paper takes a college
foreign language writing class as the object of study and sets up a structural equation model for classroom teaching quality
evaluation. Effect coefficients of each variable are calculated, and the weight of each element of classroom teaching quality
evaluation is then obtained. Such method avoids artificially scoring elements during the confirmation of element weight, reduces
evaluation subjectivity, and makes the evaluation results more accurate, rational, and credible.
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1 Introduction

The structural equation model originated from the path
analysis concept introduced by Swell Wright in the
1920s. Structural equation model is also called simulta-
neous equation model and causal model etc. A great
breakthrough in the development process of the structural
equation model is the development of the concept of
latent variable. It is the result of the joint development of
latent variable and economics, etc. [4]. The structural
equation model in this paper uses the latent variable.
Traditional multivariate analysis method can only test the
relationship between single independent variable and
independent variable at the same time. Factor analysis
can reflect the relationship among variables, but cannot
further analyze causal relationships among variables.
Although path analysis can analyze causal relationships
among variables, complying with the following funda-
mental assumptions is difficult: zero fundamental assum-
ption, unrelated residual error, and single-way causal
relationship. A composite model which can synthesize
these models is urgently needed. Structural equation
model integrates path analysis, confirmatory factor
analysis, and general statistical test method, and can
analyze mutual causal relationship among variables. It
contains advantages of factor analysis and path analysis.
Meanwhile, it makes up for disadvantages of factor
analysis, considers the error factor, and is not limited to
assumed conditions of path analysis.

At present, the enrollment scale of Chinese higher
education expands continuously. Problems caused by
sharp expansion of enrollment scale include scarcity of
teaching resources and reduction of teaching quality.
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College classroom teaching quality thus becomes a social
problem. No stable student pool under the condition
where talent cultivation quality receives increasing
attention without efficient classroom teaching quality.
Thus, colleges will lose core competitiveness. Teaching
quality is a multi-layer concept and a vital problem in the
development of colleges. Since teaching quality involves
the input, process, and results of teaching activities, as
well as diversified public, teaching quality is a multi-
dimensional evaluation index. Teaching quality refers to
students’ growth in knowledge, ability, and values, and is
the result of comprehensive function of the whole
teaching system. Scientific and effective classroom
teaching quality evaluation is significant in achieving
total teaching quality management and quality
monitoring, and plays an irreplaceable role in improving
teaching quality. On the other hand, in recent years,
English writing ability of college students have received
great attention. Unsatisfied employers noted that only 5%
of college students have good writing and expression
ability, whereas 37% of college students fail to reach the
standards and are even poor in terms of writing ability.
Thus, many colleges pay more and more attention to
foreign language study and with a focus on writing
training and cultivation. Many schools now strive to
explore other methods and improve the evaluation of
foreign language writing teaching results. During course
teaching quality evaluation, students are the evaluation
subjects, as they know whether the teaching method is
effective. However, college course teaching is
academically dependent, and final evaluation of teaching
quality by students cannot really reflect actual situations.
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On the contrary, if students grasp the evaluation of course
quality based on interaction between students and tea-
chers this will have direct negative impacts on construc-
ting harmonious student-teacher relationships. Thus,
other subjects must be chosen. Teachers participate in
evaluation index design, which reflects colleges respect
for teachers’ autonomous right. In this way, teachers can
be aware of teaching evaluation significance and evalua-
tion scheme bases, mentally accept evaluation indices,
and provide professional evaluation from an objective
perspective. Therefore, teacher evaluation is significant in
classroom quality evaluation.

The features of structural equation model are as follows:
many research variables cannot be directly be observed and
measured like teaching quality. The concept of latent
variable is applied when we need to study such variables,
and corresponding dominant variables for a research are
selected. For example, when we study classroom teaching
quality, teaching quality is, to a great extent, reflected in
final scores, which can ce measured. Thus, structural equa-
tion model with latent variables is applied to classroom
teaching quality. Structural equation model with latent
variables have two basic modes: structure pattern and
measurement pattern. Computational formula system app-
roach is used to verify college foreign language writing
teaching. Latent variable factors and their mutual causal
relations can be explored through measuring and forming
the system. The present paper sets up the structural equa-
tion model for college classroom teaching quality evalua-
tion, expands research perspectives and research methods
for college teaching quality on the basis of teacher evalua-
tion, and establishes proper teaching quality evaluation
indices to estimate teaching quality of foreign language
writing class in a college.

2 Theory summary
2.1 STRUCTURAL PATTERN

Structural pattern states causal relationship between latent
exogenous variables and latent endogenous variables. The
structural equation is expressed as:

n=Bn+Ic+¢ @

where ¢ is the latent exogenous variable (latent
independent variable) matrix, # is the latent endogenous
variable (latent dependent variable) matrix. I is the
structure coefficient matrix that represents the effects of ¢
on n in the structural model. B is structure coefficient
matrix that represents the mutual effects of component
factors of # in the structural model, and { is the residual
error matrix of the structural equation.

2.2 MEASUREMENT PATTERN

Measurement pattern explains the relationship between

latent variables # and &, and measured variables y and x.
The measurement equation in terms of X is X=AX&+9,

where X is the measured variable matrix of & AX is the
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measurement coefficient matrix that represents the rela-
tionship between # and measured variable X and ¢ is resi-
dual error matrix of the measurement equation.

The measurement equation in terms of Y is Y=AYy+e,
where Y is the measured variable matrix of #; AY is
measurement coefficient matrix that represents the rela-
tionship between # and measured variable Y, and ¢ is the
residual error matrix of the measurement equation.

3 Construction of structural equation model of college
foreign language writing classroom teaching quality
from perspective of teacher evaluation

3.1 THEORETICAL MODEL FOR TEACHING
QUALITY

The structural equation model does not offer the general
pattern to set up the theoretical model. Theoretical model
construction is based on the research each relevant field
and the study of index system establishment. The present
paper starts from the perspective of teacher evaluation.
Given that teachers tend to be more processional and
objective when evaluating course quality, 4 latent variab-
les and 16 observed variables are set (Table 1) The struc-
tural model is composed of 3 exogenous latent variables
(teaching attitude, teaching content and teaching method)
and 1 endogenous latent variable (teaching effect).

Teaching attitude. Teaching attitude involves strictly
following teaching discipline, putting sufficient time and
energy to prepare lessons and improving teaching methods
after class, actively shortening distance with students,
communicating with students freely and creating
harmonious student-teacher relationship. Teaching attitude
reflects the teachers’ degree of valuing classroom teaching.
Teachers’ teaching attitude can directly impact teaching
quality as the first key index. Teaching attitude is reflected
through 4 indices, i.e. 111, U12, U13 and U14 (Table 1).

Teaching content. Teaching content is the core of
classroom teaching, the basic link of knowledge hierar-
chy construction by students, and the core of classroom
teaching quality evaluation. Only when teaching content
is correctly planned can the accuracy of classroom
teaching quality evaluation be guaranteed. Teaching
content refers to the knowledge imparted to students by
teachers in the knowledge hierarchy. For most colleges,
course teaching content has no absolute uniform
requirement. Each college can order teaching materials as
needed, and teachers can expand the scope of knowledge
on the basis of the teaching material. Evaluation should
include indices U21, U22, U23, and U24 (Table 1).

Teaching method. Teaching method refers to the
method and process used by teachers to impart
knowledge to students. Teaching methods mainly include
tools and methods, which directly affect the improvement
of teaching quality. Teaching method mainly consists of
indices U31, U32, U33, and U34 (Table 1).

Operation Research and Decision Making



COMPUTER MODELLING & NEW TECHNOLOGIES 2014 18(11) 820-823

TABLE 1 Latent variables and observed variables in the structure
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3.2.2 Fitting of structural equation model

Teaching effect. Teaching effect directly reflects class-
room teaching quality and classroom teaching quality
evaluation indices. It means the approval of course
necessity. Teaching effect is mainly reflected by indices
U41, U42, U43, and U44 (Table 1).

3.2 DETAILED MODEL OF FOREIGN LANGUAGE
WRITING CLASS

3.2.1 Identification of structural equation

For foreign language writing class in particular, exogenous
latent variables in Table 1 also contain “teacher quality.”
Teacher quality is mainly reflected in two aspects: “teachers’
pronunciation is standard” and “teachers have strong liste-
ning, speaking, and comprehension skills.” These are two
corresponding exogenous observed variables. Aside from
this, endogenous s latent variable (i.e. teaching effect) can be
divided into “students’ ability to listen to and comprehend a
foreign language” and “students’ ability to speak and
express a foreign language.” Thus, the parameters (t) that
need to be estimated include 22 path coefficients A(x) and
Ay) from latent variables to dominant variables. A total of
18 residual errors 6 and ¢ of dominant variables, 8 path
coefficients A(&) and A(y) among latent variables, 14
exogenous dominant variables (p), and 4 endogenous
dominant variables (q) exist. The freedom degree of the path
diagram of the model can be expressed as:

df =[(p+9)(p+q-+1)/2]-t=149>0.
Thus, the model can be identified.
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Type of Latent Type of .
patent | variable | Observed Observed variable The present paper utilizes AMOS software, selects
U11: carefully and responsibly CMlN/DF, RMSEA, GFlI, AQF_l and NF|) as evaluation
prepare lessons; teaching indices, and calculates the fitting degree [8]. Table 2
locuments are complete .
U12: serve as a model for students: shows the calculation results.
Teaching impart knowledge and educate
attitude students TABLE 2 List of fitting coefficients
U13: carefully teach; strong
enthusiasm for teaching Index |CMIN/DF  RMSEA  |GFI AGFI NFI
U14: pursue studies rigorously; give
strict requirements Data 2.702 0.077 0.836 0.891 0.854
U21: familiar with teaching
materials and teaching plans; Bain et al., considering CMIN/DF < 3, show that the
oot a1t oot highl overall effect of the model is good. Lyle et al. note that if
U22: concepts are correct; highlight g . Lyl . |
Exogenous | Teachin Exogenous Iég%g?]lsrgﬁgt?gg idslffrlec:gilstepgr;rc]its; RMSEA < 0.08 and the value of GFI, AGFI and NFl is
et | coment. | opsorved expression is conect between 0.8 and 0.9, then the mode exhibits a good fit.
variable (&) variable | U23: link theory and practice; reflect According to Table 2, the explanatory ability of structural
cutting-edge knowledge of the equation model for ’foreign language writing teaching
subject
U24: teaching progress is moderate; quality evaluation is strong.
class pelxlriod is allocated
rationally
U3l Iviv_id iatnd conctise Iangulage; 3.2.3 Parameter estimation and test
ogical; accurate examples
U32: flexible and diversified . . . .
Teaching teaching methods; pay attention This paper adopts maximum likelihood method and
method to ability and quality applies AMOS software to analyze factor loading and
cultivation
Uss: pro%e_rlyappl)llvarious modern path coefficient of each dominant variable, then normali-
teaching supplementary means H H H H H H _
U34: rational blackboard-writing zation processing is ca_rrled out. Flna_lly, normallzqd fac
layout; clear and tidy writing tor loading and normalized path coefficient are obtained.
UAL teaching is attractive; lively In accordance with the principle of maximum
classroom atmosphere . . i
_ U42: point out reference materials, likelihood method, when factor loading exceeds 0.4, the
Endogenou | Teaching | Endogenou arrange after-class review; mode has a good explanatory ability. The normalized
s latent effect s observed good classroom discipline . . .
variable (1) variable | UA43: students have strong learning factor loading of the above dominant variables exceeds
interest 0.4, which indicates that each factor has strong
U44: students’ mastery of basic ! ars .
knowledge, theory and skills explanatory ability for measurement model. For the first

exogenous latent variable teaching attitude &1, the loading
of the observed variable X, “Ul1” is the largest. This
shows the first exogenous latent variable has the greatest
contribution, followed by X,, X, and X,. Similarly,
dominant variable X, “U22”, X,, “U32”, X,, “teachers
have strong ability in listening, speaking and compre-
hension”, Y, “U41”, and Y, “U43” have the greatest
contribution to the exogenous latent variables “teaching
content”, “teaching method”, “teaching quality”, “stu-
dents’ ability to listen to and comprehend a foreign
language”, and “students’ ability to speak and express a
foreign language”, respectively.

TABLE 3 Normalized factor loading

Dominant NO;:;?(:Ierd Dominant Normalized
variable . variable factor loading
loading

X&) | 0808 | x,(£) | 0493
x,(&) 04877 X,1a(&,) 05824
Xq(f1 ) 04721 X1 A(éd) 0.6305
X, (&) 05862 Y, () 0.7082
X (&) 0.6417 Y, (771) 0.5399
X (&) 0.7135 Y. (72.) 0.4768
X, (&) | 08628 | ¥,(z) 04693
Xo(£) | 047 | Yi(y,) 06270
Xo(&E) 0.5034 Y, (,72) 0.5345
X10(§3 ) 0.6209 Ya(77,) 0.6547
X,(&) 0.5470 Y, (2.) 0.5384
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TABLE 4 Normalized path coefficients

. - Verification
Latent Normalized Significance at

. . result of

variable path | path coefficient |  0.0001 level .
Hypothesis
- 0.6288 Significant Support H,
e 0.8406 Significant Support H,
o, 0.8073 Significant Support H,
o, 0.7592 Significant Support H,
T 0.6317 Significant Support H.
£ 0.8129 Significant Support H
£ 0.7965 Significant Support H,
E >y 0.8248 Significant Support H,

According to path coefficients of latent variables in
the table, overall effects of exogenous latent variables & ,
&, & and &, on endogenous latent variable 7, are
0.688, 0.8406, 0.8073 and 0.7592, respectively, and their
effects on endogenous latent variable 7, are 0.6317,
0.8129, 0.7965 and 0.8248, respectively. This implies that
if teaching attitude, teaching content, teaching method
and teacher quality improve one standard unit, students’
ability to write and comprehend a foreign language will
increase by 0.688, 0.8406, 0.8073, and 0.7592 standard
units, respectively, and students’ ability to speak sand
express a foreign language will increase by 0.6317,
0.8129, 0.7965, and 0.8248 standard units, respectively.
Table 3 and Table 4 show that teaching attitude,
teaching content, teaching method, and teacher quality
have significant effects on two indices of foreign
language writing teaching quality: “students’ ability to
write and comprehend a foreign language” and “students’
ability to speak and express a foreign language”. Thus,
they can estimate teaching quality. Observed variables
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