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Abstract. With the acceleration of the deep integration of information technol-
ogy and education teaching, the blended intelligent teaching based on intelligent
learning environment will become the new normal of school teaching. This paper
selects a typical teaching class of non-Englishmajors in JiayingUniversity in east-
ern Guangdong as the sample source and uses ANOVA analysis of variance model
to analyze the influencing factors of college students’ English learning attitudes in
the intelligent learning environment, in order to provide reference for improving
the quality of college English teaching in the intelligent environment.

Keywords: ANOVA · intelligent environment · English learning · learning
attitude

1 Introduction

With the widespread application of new technologies such as artificial intelligence,
big data, cloud computing and Internet of Things in education [3], China’s educa-
tion informationization has entered the 2.0 era, starting a new journey of educational
transformation in the intelligent era. [11].

Learning attitude, as a stable disposition towards learning and its manifestation and
reflection in the learning process, is a comprehensive system of indicators reflecting the
effectiveness and quality of learning. In the horizontal composition of the professional
individualized type of learning attitude, the English learning attitude of college students
has more obvious identity specificity and greater difficulty in establishing. In the view
of learning theory and practice, students are the subjects of learning, and no matter
what kind of teaching methods and learning strategies are inseparable from the active
participation of the subjects [1], and the same is true for college English teaching and
learning in an intelligent environment. To understand the English learning attitudes of
college students in an intelligent learning environment objectively, we must face two
crucial issues: the basic composition of the main components of learning attitudes, and
the real status of the main components of learning attitudes.[8].

This study selects a typical teaching class of non-Englishmajors in JiayingUniversity
in eastern Guangdong as the sample source and uses ANOVA analysis of variance model
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to analyze college students’ attitudes toward English learning in an intelligent learning
environment, in order to provide reference for improving the quality of college English
teaching in an intelligent environment and exploring amore appropriate English teaching
model. [2].

2 Research Design

2.1 Data Sources

The English grading typical teaching classes in Jiaying University were chosen as the
sample source for this study. Jiaying University started to implement English grading
in 2007, and students were divided into A, B, and C classes according to their entrance
grades. The number of students in Class B accounts for about 65% of the total number
of students, and their learning attitudes represent the English learning status of most
students in Jiaying University. A survey was conducted on 110 non-English majors in
Class B using a principal component questionnaire [5]. Out of 110 questionnaires, 108
questionnaires were returned, with a validity rate of 98%.

2.2 ANOVA Analysis of Variance Model Test

Analysis of variance (ANOVA), also known as “analysis of variance”, is a statistical
method proposed by the famous British statistician and geneticist Fishel to determine
whether there is a causal relationship between variables [6]. It can effectively deal with
multiple levels of dependent variables. ANOVA is divided into one-factor ANOVA and
multi-factor ANOVA in terms of the number of influencing factors involved [10], and
this paper focuses on the one-factor case.

Assuming that the independent variable is X and the dependent variable is Y. The
main objective of the ANOVA is to test whether changes in X at different levels (Xi, i
= 1, 2, · · · , M) have a significant effect on Y. The criterion is that the variation in Y is
mainly caused by the variation in X, which requires the calculation of the total variation
in Y. The true Y is unknown, and the only way to calculate the variation of Y is to obtain
the observed data by sampling means, through a sample. The sample has the following
assumptions: Y obeys a normal distribution, the samples are independent of each other
and identically distributed, and if the assumptions do not hold, a nonparametric test is
chosen [4].

3 Analysis and Discussion

Now let’s test the interrelationships between the main components that constitute learn-
ing attitudes and only when their relationships are clarified, college students’ English
learning attitudes can be analyzed. The hypothesis test is noted as:

Test the statistic of H_0: α_i = 0,(i = 1,2,…,m)

F = RA/ (m − 1)

RW/(n − m − 1)
∼ F(m − 1, n − m − 1)
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Table 1. Test table for the analysis of covariance model

Source of
variance

Modified
Sum of
Squares

Correction
of degrees
of freedom

Mean
Square

F ratio Threshold Significance

between
classes

RA =
Rr − RW

m − 1 VA =
RA
m−1

FA =
VA
VW

Fα =
(m − 1, n − m − 1)

In Class RW =
Syyw −
S2xyw
Stxw

n − m − 1 Vw =
Rw

n−m−1

Total RT =
SyyT −
S2xyT
StxT

n − 2

And covariance model was analyzed in Table 1.
Of which:

n =
m∑

i=1

ni, xi = 1

ni

ni∑

j=1

xij, yi = 1

ni

ni∑

j=1

yij, x = 1

n

m∑

i=1

ni∑

j=1

xij

y = 1

n

m∑

i=1

ni∑

j=1

yij, Sxxi =
ni∑

j=1

(xij − xi)
2, Syyi =

ni∑

j=1

(yij − yi)
2

Sxyi =
∑ni

j=1

(
Xij − X

) (
yij − y1

)
, SxxT =

∑m

i=1

∑ni

j=1

(
Xij − X

)2

SyyT =
∑m

i=1

∑ni

j=1

(
yij − y

)2
, SxyT =

∑m

i=1

∑ni

j=1

(
Xij − X1

)(
yij − y1

)

Sxxw =
m∑

i=1

Sxxi, Syyw =
m∑

i=1

Syyi, Sxyw =
m∑

i=1

Sxyi

In this paper, an ANOVA model was developed to capture the linear effects [9]
of college students’ attitudes toward English learning in an intelligent environment by
using five types of questions (motivation, autonomy, intelligent learning styles, learning
strategies, and self-evaluation) and three types of subjects (classes A, B, and C) in a
valid questionnaire. According to the two-factor observations experimental results A
factor contains six level measures, i.e., a = 6; B factor contains three level measures,
i.e., b = 3, for a total of 18 observations. According to the mathematical model [7]of
the two-factor observation experiment: Xij = μ + αi + βj + εij, where μ is the total
mean, αi, βj are the effects of Ai and Bj, respectively, μi、μj are the overall mean of
αi, βj, observations, respectively, and

∑
αi = 0,

∑
βj = 0, εij are random errors
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Table 2. Analysis of variance table

Source Degree of freedom Square sum F-value P R (%)

Factor A 4 61462.75 9.6 < 0.0001 6. 18

Factor B 1 85256.4 50. 76 < 0.0001 18.44

A*B 4 5100. 71 0. 67 0.554 0.57

Factor C 4 165035.73 15.83 < 0.00011 11.32

Factor D 2 91065.45 28.56 < 0.00011 10.31

Factor F 2 299604.77 80.3 < 0.00012 9

Error 191 324001.93

Total 208 916479.2

and independent of each other, and N
(
0, σ 2

)
. This gives the sum of squares and the

associated degrees of freedom for each.

C = x2..

ab
= 106435.3378; SST =

∑ ∑
x2ij − C = 1748.8989;

SSA = 1

b

∑
x2i1 − C = 1446.2032; SSB = 1

a

∑
x2j1 − C = 142.5445; SSe = SST − SSA − SSR = 160.1512

The ANOVA table (Table 2) was presented based on the above calculations and the final
F-test was performed.

From the value of contribution rate R in Table 2, the contribution rate of learning
motivation (B) on college students’ attitude toward English learning is greater than that
of autonomous ability (A). In terms of F-value, motivation is more influential than self-
directed learning ability. From the F-value and the probability of companionship P, the P-
value ofA*B interaction is 0.554,which indicates that the interaction between the twohas
no significant effect on college students’ English learning attitudes, so we can conclude
that there is no interaction between the influence of independent learning ability and
learning motivation on college students’ English learning attitudes. The contribution of
intelligent learning style (C) is 11.32 and the contribution of learning strategy (D)is 10.31,
so the contribution of intelligent learning style to college students’ English learning
attitudes is greater than that of learning strategy, and among the five influencing factors,
the contribution of learning motivation and intelligent learning style to college students’
English learning attitudes is the greatest, while the contribution of self-evaluation(F) to
college students’ English learning attitudes is the least.

4 Conclusion

The principal component analysis of learning attitudes shows that non-English majors
at Jiaying University have the following characteristics in their English learning: (1)
they have clear motivation to learn English. (2) Weak self-directed learning ability. (3)
Intelligent learning method breaks through the limitation of time and space, which is
very helpful to college students’ English learning (4) Lack of teamwork spirit. (5) Poor
self-evaluation ability of learning, leading to stagnant learning performance.
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