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Abstract—The English departments in colleges and universities are the
training center of professional English talents. Their teaching quality bears on
the international exchanges and economic development. Through questionnaire
survey, interview, and literature review, this paper designed an evaluation index
system (EIS) for teaching quality assessment of English departments in colleges
and universities, which consists of 19 indexes. Specifically, the collected data
was computed and sorted out through factor analysis, and the common factors
were extracted, forming an EIS containing 19 secondary indices and 5 primary
indices. Next, a weight was assigned to each index in the EIS. Taking the Eng-
lish departments of 3 higher educational schools in a province for example, an
empirical analysis was carried out to verify the application effect of our EIS on
the teaching quality of college English education. The results demonstrated the
scientific nature, reasonability, and feasibility of the proposed EIS. The re-
search enriched the theoretical and practical evidences for the teaching quality
assessment of college English education, and promotes the teaching quality as-
sessment of college English department.

Keywords—factor analysis, colleges, English department, teaching quality
assessment

1 Introduction

In the context of global economic integration, China has implemented the reform
and opening-up policy, and Chinese people have paid more attention to the learning
of English as a lingua franca, as a result, the status of English teaching in higher edu-
cation has been elevated [1]. To equip China with English talents for future global
competition, colleges and universities in China have successively set up the English
departments, who have cultivated a bunch of English major graduates in these years,
however, the quality of these graduates is not satisfactory. Therefore, the assessment
of the teaching quality of college English department has become an important and
urgent task for English educators to improve English teaching quality and the com-
prehensive quality of English graduates [2].
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In western countries, the development of education assessment has gone through
three stages. The first stage was from the mid-nineteenth century to the 1930s, which
can be called the germination period; during this time, the teaching quality and the
students’ ability are evaluated based on personal experience and subjective impres-
sions, and there’s no standardized and objective assessment system [3]. The second
stage was from the 1930s to the 1950s, which can be called the formation period,
education assessment during this time is more comprehensive, more evaluation meth-
ods have been developed, including the classic "Tyler Evaluation Model" [4]. The
third stage is from the 1950s to the present, which can be called the heyday stage,
education assessment during this time is greatly valued by people, research on educa-
tion assessment is extensive, and the modes, objects, methods, and forms of education
assessment are much more comprehensive and diverse [5]. In China, the imperial
examination system originated in the Sui Dynasty is the rudiment of education as-
sessment, in later stage, due to the aggression of imperialist countries, there’s a blank
period in China’s education assessment development [6]. After the founding of the
new China, especially after the 1990s, the Chinese government has gradually empha-
sized more on education, the progress of educational reform has been promoted con-
tinuously, great research achievements have been made in terms of education assess-
ment, and the EIS of teaching quality of higher education has been optimized contin-
uously [7].

Drawing on the relevant research results at home and abroad, this paper took the
teaching quality evaluation of college English departments as the research object, and
adopted factor analysis to construct an EIS for assessing the teaching quality of col-
lege English department, then, the paper verified the feasibility and application effect
of the proposed EIS through empirical analysis.

2 About the factor analysis

2.1 Mathematical model of factor analysis

The main purpose of factor analysis is to find out the main factors that can affect
the research object, this method groups the variables, and describes and reflects the
research object with a few variables [8]. Assuming the number of observed samples is
N, each sample can be described by P indexes, and x = (x1,x2,---xp), then the
mathematical model of factor analysis can be expressed by Formula 1 [9]:

xt=anFi+anF2+--+amFn+ &1
x2=ankFi1+anF2+---+ awmFm+ &2

(1)

xp:ap1F1+a,;2F2+~-+amem+8p

It can also be expressed as a matrix:
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X1 at an A aim &1
X2 a a2 - dm &2

= + ()
Xp apl  ap2 -+ dpm Ep

Which can be written as:
X=AF +¢& 3)

Table 1 shows the meaning of each index in the formula and the conditions that the
model needs to meet [10].

Table 1. Meaning of each index in the formula

Index Meaning
Fi,Fs, ..., Fn Common factor
€1, €, - & Special factor
aji Factor load

Conditions that the model needs to meet ~ |Meaning

The number of common factors is less than the number of

1. m<p original variables

2.cov(F,&) =0 F and ¢ are not related

3.var(F)=1Im Fi, F,, ...Fm are not correlated, and the variances are all 1
4.var(e) = diag(a1?,622,--ap?aij |ei, &, ..., &, are not correlated and have different variances

2.2 Steps of factor analysis
Specific steps of applying factor analysis in teaching quality assessment are [11]:

1. Extract evaluation indexes
Extract corresponding evaluation indexes according to the content to be studied.

2. Establish a matrix of the evaluation indexes
Select n evaluators to evaluate using the p indexes, then obtain the initial evalua-
tion data matrix [12]:

Xn X2 -+ Xm
Xa X2 -+ Xon

X = 4)
X Xp2 - X

3. Data normalization
Use formula 5 to normalize the data [13]:

Yy = (Xo— X)/Var(X) (5)
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4. Applicability test
Use KMO and Bartlett’s test to test the applicability of the factor analysis method.
In the Bartlett’s test, if sig<0.05 and KMO>0.5, then the factor analysis method is
applicable. Table 2 gives the value ranges of KMO for judging whether the factor
analysis method is applicable or not [14].

Table 2. Value ranges of KMO for judging whether factor analysis is applicable

KMO value range Whether factor analysis is applicable
>0.9 Highly applicable
0.8~0.9 Very applicable
0.7~0.8 Applicable
0.6~0.7 Generally suitable
0.5~0.6 Not applicable
<0.5 Not applicable at all

5. Determine and name the common factors
After determining the mathematical model of the factor analysis method, the least
square method, the maximum likelihood estimation, or the principal component
analysis could be adopted to find out the common factors and name them, this pa-
per adopted the principal component analysis method [15].

6. Calculate scores of the factors
Calculate the score of each factor and normalize the data of the indexes to obtain
the weights of indexes at all levels.

3 Teaching quality assessment of college English department
based on factor analysis

3.1  Content design of evaluation indexes

English teaching in colleges and universities is a complete system, many factors
can affect the teaching quality. To assess the teaching quality comprehensively and
objectively, this study combined questionnaire survey with interview method, and
took English teachers (including the dean, deputy dean, director of the academic af-
fairs office, academic affairs administrator, and English teacher) and English major
students from 35 colleges and universities as respondents to investigate the factors
that can affect the teaching quality of college English departments. A total of 60
teacher questionnaires and 500 student questionnaires were issued, and 59 and 492
valid questionnaires were returned respectively.

After sorting out and analyzing the survey data, statistical results of the teachers’
and students’ answers for the question “What factors do you think can affect the
teaching quality of college English department?” are shown in Figures 1 and 2, in
teachers’ opinion, four aspects can affect the teaching quality, including the faculty,
management, teaching, student learning and employment; while in students’ opinion,
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factors can affect the teaching quality are the teachers’ teaching ability, teaching
method, teaching attitude, students’ employment rate, and certificate pass rate, etc.

Certificate / / / '
pass rate %
Employment
rate %
Talent training %
goals
Teaching %
T mﬁ:-_thod
eaching
Management %
Teaching
facility %
Teaching
condition %
Faculty %
0 20 40 60 80 100
Proportion%

Fig. 1. Survey results of teacher respondents

Employment]
rate

Certificate|
pass rate

Teaching
method

Teaching
condition

Teaching
method

Teacher
teaching

ability 20 40 60 80 100
Proportion%

Fig. 2. Survey results of student respondents

Based on the survey and interview results, this paper referred to the talent cultiva-
tion assessment plans of colleges and universities in China and relevant research re-
sults of teaching quality assessment [16, 17], and finally determined the following
evaluation indexes for assessing the teaching quality of college English department,
as listed in Table 3 [18].
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Table 3. Proposed evaluation indexes

Assessment content Serial number

Teacher qualifications X1
Talent training goals X2
Curriculum X3
Teaching content X4
Book information X5
Academic structure X6
Management System X7
Teaching file X8
Teaching experience X9
teaching method X10
Teaching attitude XI11
Pass ~rate of English test (CET-4, CET-6, CET-4 for X12
English majors, CET-8 for majors)

Teaching assessment method X13
Implementation of the teaching plan X14
Student graduation rate X15
Student employment rate X16
Student satisfaction X17
Employer satisfaction X18
Multimedia Classroom X19

3.2 EIS construction

According to above-mentioned steps of factor analysis, the survey data was sorted
out and input into the SPSS software, after calculation, the Bartlett’s test reached the
significant level, the KMO was 0.798, the value was between 0.7 and 0.8, indicating
that factor analysis was applicable for the obtained data. After factor analysis, 5
common factors that can affect the teaching quality of college English department
were extracted, the cumulative contribution rate of the 5 common factors was 74.5%,
indicating that these indexes can represent the teaching quality of English department
to a certain extent, and Table 4 shows the structure of the factors obtained after factor
analysis.

Table 4. Factor structure

Common factor Index name Latent variable

F1 X1.X6.X9 Faculty

F2 X2.X3.X7.X8 Teaching Management
F3 X5.X19 Teaching condition
F4 X4.X10.X11.X14 Teaching process
F5 X12.X13.X15.X16.X17.X18 Teaching effect
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After the structure of the factors was determined, the EIS was constructed, and the
weight of each index was calculated, the results are shown in Table 5.

Table 5. The proposed EIS, indexes, and weights

P;:ll:ll:;y Weight Secondary index ‘Weight

Teacher qualifications 0.32
Faculty 0.17 |Academic structure 0.31
Teaching experience 0.37
Talent training goals 0.25
Teaching 0.18 Curriculum 0.23
Management Teaching file 0.18
Management System 0.34
Teachi'"g 0.15 Multimedia Classroom 0.51
condition Book information 0.49
Teaching method 0.17
) Teaching attitude 0.2
gfjg:slgg 0.24 |Teaching content 0.24
Teaching assessment method 0.21
Implementation of the teaching plan 0.18
Student graduation rate 0.12
Student employment rate 0.24
Teaching 026 Student satisfaction 0.18
effect Employer satisfaction 0.32
Pass ratev of English test (CET-4, CET-6, CET-4 for English majors, CET- 0.14

8 for majors) '

3.3  Application of the proposed EIS

To verify the feasibility of the proposed EIS, this study selected the English de-
partments of 3 different types of higher educational schools as research objects (ob-
ject A is a 985-project university; object B is a key undergraduate college; object C is
a general undergraduate college); at the same time, 30 English expert educators, edu-
cation administrators, and teachers were invited to give assessment to the teaching
quality of research objects according to the proposed EIS. Some of the assessment
data (such as the satisfaction of students, and the satisfaction of employer units) was
the history survey data provided by each school, experts were asked to score each
index, which was then divided into five grades according to its score, that is: excellent
(90-100 points), good (80-89 points), average (70-79 points), pass (60-69 points), and
fail (0-59 points) [19]. Table 6 shows the statistics of the assessment scores of the
English departments of schools A, B, and C.
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Table 6. Assessment scores of the English departments of schools A, B, and C

Pri ind d Score Score Comprehensive
s e Secondary index and weight score
weight
4| 8| C 4[Blc| 4 [ B | C

Teacher qualifications (0.32) |92(85(80

(F(;’clgl)ty 91.01|83.33/80.68|  Academic structure (0.31)  [90|82(81
Teaching experience (0.37) (91|83|81
Talent training goals (0.25) (89(79|84

Teaching Manage- Curriculum (0.28) 93(85(82

ment 89.31(83.26/83.65 -

(0.18) Teaching file (0.13) 88(91(83

Management System (0.34) |87|82(85

Teachine condition Multimedia Classroom (0.51) [86(93|88
g 88.94(89.57|86.04

(0.15) Book information (0.49) 92186|84

Teaching method (0.17) 81|84|91
Teaching attitude (0.2) 92(90(91
Teaching content (0.24) 8519384

(0.24) 87.4 188.23 88.9 Teaching as(sgszsln)lent method 37/33/89

88.91(84.75|83.19

Teaching process

Implementation of the teaching
plan (0.18)

Student graduation rate (0.12) [95[92|84
Student employment rate (0.24) |92(85|73
88.66(80.72| 77.6 Student satisfaction (0.18)  [84(82|78
Employer satisfaction (0.32) [88(72|80
Pass rate of English test (0.14) |85(82(74

Teaching effect
(0.26)

Figure 3 shows the comprehensive scores of the teaching quality of English de-
partments in these three schools, their rank is A>B>C, indicating that the teaching
quality of English department of school A is the best, this assessment result is con-
sistent with previous ranking result of the three schools, which shows that the pro-
posed EIS is feasible and effective.

Besides assessing the overall teaching quality of a major, the proposed EIS can al-
so analyze each specific index so that the school and department administrators can
formula corresponding countermeasures for weak links. Therefore, the proposed EIS
is not only applicable for horizontal comparisons among schools, but also suitable for
the teaching quality assessment of the departments.

Figure 4 shows the assessment scores of the 5 primary indexes of the three schools,
as can be seen from the figure, the comprehensive score of school A is higher, how-
ever, further analysis suggested that, although school A has a great advantage over the
other two schools in terms of faculty level and teaching effect, still, it A has its disad-
vantages and shortcomings, for example, in terms of teaching condition, school A’s
score is lower than school B, and in terms of teaching process, school A’s score is
lower than school C, therefore, school A needs to work on these two aspects. For
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school C, its scores in faculty and teaching effect are relatively low, therefore it needs
to improve these two aspects.
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Fig. 4. Assessment scores of the 5 primary indexes of the three schools

Figure 5 shows the assessment scores of the 5 secondary indexes under the primary
index teaching process of the three schools, as can be seen from the figure, school A’s
score in teaching method is the lowest, and school C’s score in teaching method is the
highest, through interview we found that in school A, teachers generally still adopt the
traditional lecturing method, while in school C, the English department is carrying out
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course education reform, so their teaching methods are richer. In addition, school B’s
score in teaching content is significantly higher than school A and school C, through
interview we found that, the teaching content in schools A and C is mainly the text-
books, while in school B, the English department is working on constructing an appli-
cation-type undergraduate discipline, it has developed their own English textbooks
based on the original textbooks according to the professional talent cultivation goals
and the market requirements, so its teaching content is more closely linked to stu-
dents’ real-life working and living applications. Moreover, for school A, in terms of
the primary index teaching process, its scores in teaching method and teaching con-
tent are quite low, therefore the administrators and teachers of the English department
of school A should pay close attention to this situation, and make efforts to enrich the
teaching methods and teaching content.

100

95 +

90 -+
85

80/

First-level indicator score

75+

Teaching Teaching Teaching Teaching Implementation
method  attitude content assessment of the teaching
method plan

Fig. 5. Assessment scores of 5 secondary indexes under the primary index teaching process

4 Conclusions

Good teaching quality is the guarantee for the English departments of higher edu-
cational schools to cultivate English professionals and convey qualified talents to the
society. This paper adopted the factor analysis method to analyze and research the
assessment of teaching quality of college English department, and obtained the fol-
lowing conclusions:

1. To figure out the factors that can affect the teaching quality of college English de-
partment, this study conducted a questionnaire survey and interviews, then, based
on the survey results and relevant references, this paper designed an EIS with 19
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indexes for assessing the said teaching quality and gave the detailed assessment
content.

2. After sorting out and calculating the collected data using factor analysis, this study
extracted 5 common factors and proposed an EIS with 5 primary indexes and 19
secondary indexes, also, the weight of each index was determined.

3. The English departments of 3 different types of higher educational schools were
taken as research objects to conduct an empirical analysis on the proposed EIS, and
the research results proved that the proposed EIS is feasible and effective, it not
only can be used for the overall assessment of the teaching quality of colleges and
universities, but also can analyze each specific index in detail, so that the schools
and the English department administrators could formulate corresponding coun-
termeasures for weak links.
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