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Abstract. In the context of the integration of competition and teaching, in order
to improve the level of English teaching in colleges and universities, in view of
the lack of practical and application of current English teaching, combining mi-
cro-class and flipped classroom mode, and introduce oral English, composition
and debate. Statistical analysis and the equilibrium game control method are
used to evaluate the effectiveness of the integrated teaching system. Information
analysis and adaptive evaluation are conducted by mining the association rules
in the statistical big data. At the same time, grouped samples are used to test
and verify the effectiveness of the teaching system. The empirical research
shows that the evaluation method has significant effectiveness for the integrated
teaching system of English competition in universities.

Keywords: Integration of teaching, college English, big data, group sample
testing.

1 Introduction

The reform of the English teaching system in colleges and universities is gradually
advancing, integrating the teaching methods of multi-disciplinary, flipped classroom
and micro-curriculum, and combining with the integration of competition and teach-
ing, aiming to improve the English application and practical ability of college students
[1]. Various competitions are also used to improve college students' practical commu-
nication skills, writing and application skills. It is very important to evaluate the
teaching effect after the integration for improving the teaching methods. This paper
proposes a teaching system effectiveness evaluation model combining statistical anal-
ysis and equilibrium game control, and realizes adaptive evaluation and effectiveness
analysis through big data analysis and association rule mining [2].
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2 The Realization Way of the Teaching System Reform

2.1 Integrate English Teaching Resources

Under the development of information technology, the English teaching mode of mul-
tidisciplinary and multi-disciplinary integration and multiple information integration,
combined with flipped classroom teaching, aims to improve English teaching methods
and promote the development of English quality education [3]. This teaching mode is
novel, through the English speech competition and oral English competition to stimu-
late students' enthusiasm, realize the integration of competition and teaching, and
improve the ability of resource integration. In order to optimize and reform this teach-
ing mode, we should study and use multimedia English teaching, integrate modern
teaching methods, and enhance the initiative and practicality of English teaching. At
the same time, the teaching system improves the integration of English teaching re-
sources, analyzes the shortcomings of teacher dominance from the perspective of
micro-course, emphasizes students' learning subjectivity, and realizes interactive
teaching.

2.2 Improve the Practicality of English Teaching

The integrated teaching system of college English competition uses network resources
and multimedia technology to promote teaching reform and interactive teaching in the
form of diversified English competitions, aiming to promote the progress of English
quality education. This system is based on the optimal allocation of English teaching
resources and teachers [4]. Through the combination of competition and classroom
learning, it helps students to master English practical application skills and improve
the teaching effect.

2.3 The Level of Quality-oriented Education Has Been Improved

Under the English teaching mode of competition and teaching, integrate the English
classroom teaching resources, develop the new English teaching mode, share the ad-
vantages of English teaching resources, and improve the level of classroom teaching.
Build an English teaching system integrating competition and teaching to improve the
level of quality education [5]. Using this system, an interactive English teaching plat-
form is established, and integrated information teaching means are adopted to inte-
grate differentiated teaching resources in micro-courses. With quality teaching as the
center, we should optimize the reform of teaching mode, improve the initiative of
learning English, introduce micro-class and English competition into the teaching
mode, and realize the reform of English teaching system integrating competition and
teaching [6].
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3 Effectiveness Evaluation of the Teaching System
Reform

3.1 Big Data Mining and Statistical Feature Analysis

Questionnaire and sample monitoring were used to collect the statistical sample se-
quence of the effectiveness of the integrated English teaching system [7]. Using statis-
tical method to construct the big data distribution model of this system. Through
quantitative regression analysis, big data features are extracted and information re-
gression analysis is performed. First, an intelligent evaluation model for the effective-
ness of college English competition and teaching is constructed. The statistical pool of
the statistical sample sequence is composed of N statistical nodes. The sample regres-
sion sequence of the statistical sampling of the effectiveness survey of the teaching
system is h(x) = Yicican i/ Di<ican i-* = x17%. When N — o, sample the se-
quence points of the validity of the English competition fusion teaching system in N
universities, meet the association mapping relationship formula 1 is:

X = [51152' 'Sk]n = (xn:xn—r: :xn—(m—l)r) (1

The mining method of the correlation rule distribution formula 2 is used to obtain
the correlation integral of the effectiveness evaluation of the teaching system.

2
N(N-1)

Cym(r) = M. Z?’:m H(r - ”xi - xj”) 2

Contrast the statistical sample sequence {x, }_, of the effectiveness of the teach-
ing system into the high-dimensional phase space and obtain the statistical sample
sequence formula 3:

. ~\12
Q(a, b)) = _ZiZj[yij - (axij +b)] 3
Taking the minimum value, the fuzzy rule set of validity statistics satisfies formula
4:
0 ~ ~ _
36 = ~ 22 2[yy — (@xiy + by)]xyy = 0 @
aQ o ~
35, = - %%, 2[yi; — (ax; + b;)] = 0
When Q reaches the minimum, formula 5 is obtained.
4= 2% j(xi— %) (vij—7);
%8 (x-%1)° (5)

b =y; —ax;

Combined with statistical analysis and equilibrium game control methods, the sta-
tistical big data of university English teaching system is extracted, and the recursive
graph R(i, j) is constructed to mine the correlation rules for the effectiveness evalua-
tion of teaching system reform. The solution formula 6 is:
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The quantitative recursive analysis model is used to quantify the characteristics of
point x; and x;, and the cost function formula 7 of the effectiveness statistics is written
as follows:

(Ul Ta) = )25V xexp [ (U —w)" TR W —w)] ()

Under the constraint of fuzzy correlation, the intelligent evaluation of the effec-
tiveness of the university English teaching integration teaching system is conducted.

3.2  Teaching Efficiency Assessment

To obtain the optimal estimation of the association dimension features a and b; of the
bit sequence, such as the calculation formula 8 and formula 9.

Diy1 =1—=(1 =) X0 2mins1(n+ (b —1) (3)

X = [{X—1, Ug—1, Wi—1} 9

The feature extraction model of validity statistical analysis is constructed, and the
grouped sample detection method is used for adaptive optimization control, and ob-
tains the output statistical analysis model of validity evaluation formula 10.

=L, ool o ora PO iteee[ g0

2(k)={t 1]x(k)+0.1u(k)+0.1w(k)

Using the association rule mining method, the probability of the statistical time se-
ries x(f) of the validity of the integration of the teaching system in universities is ana-
lyzed in 1 between distribution areas, and the random variables for detection statistics
are constructed. When the threshold value a;, = 0, Z',;l a, = 1is met, the formula 11
of the evaluation feature distribution model is obtained as follows:

xi; = [lgrlij, yij = [1gCr(r)];; (11)

Where C,(r) represents the correlation integral under the sampling time delay, and
calculates the fuzzy correlation feature component of the teaching system effective-
ness evaluation when the European distance 7 of the phase space distribution trajecto-
ry is small enough. The mutual information characteristics of the evaluation of college
English teaching integration teaching system are recorded as formula 12.

I(r) = — % pyj ()In 222
pipj

(12)

When I(t) = 0, x(t + 7) said college English fusion teaching system effectiveness
evaluation of statistical sample sequence, if meet convergence solution, said unpre-
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dictability, namely x(t), x(t + T) is completely unrelated, calculate correlation mutu-
al information quantity I(7) to predict possibility adjustment, when I(7) is the hour,
the corresponding sampling time point x(t) and x(t + 7) is irrelevant, said college
English fusion teaching system effectiveness statistical sample sequence is completely
predictable. The descriptive statistical analysis was conducted by the least squares
fitting method, and the statistical sequence of the big data sampling and information
regression analysis of the university English integrated teaching system were com-
bined with the quantitative regression analysis method. The threshold regulation mod-
el for the effectiveness evaluation of the integrated teaching system is formula 13.

ATPA—-P+KTRK ATPB  ATPF,
[, = BTPA B"PBE—R BTPF, (13)
FTPA FTPB  FTPF,

Assuming the validity of the teaching system time series x(i) in distribution areas i
probability random variables meet the convergence conditions, using Um interface to
achieve the effectiveness of intelligent evaluation, in all the analysis, the design of the
teaching system effectiveness evaluation process is shown in Figure 1.

Information _| Statistical _| Bootstrap _ Group
sampling evaluation "] program | inspection

Y

Output statistics | _ system effectiveness AMBA AXI
results statistical analysis

[

Evaluation output of teaching

Fig. 1. Implement the process.

4 Empirical Analysis and Validation

The validity of SPSS 22.0 analysis model and the algorithm design combined with
MATLAB 7, the Channel bridge function was called to realize the information load-
ing and data statistical analysis of the effectiveness evaluation of college English
competition fusion teaching system [8]. The size of the statistical analysis sample was
2000, and the test object was 205 college students. The results of group samples are
shown in Table 1.

Table 1. Grouped sample test and analysis results.

Controlled varia- Competition and teaching Teacher quality The effectiveness
ble fusion state evaluation of teach-
ing system is poor

ICD 0.543 0.854 0.356
ICDS 0.464 0.543 0.432
CASHK 0.323 0.466 0.323
SCALE 0.467 0.433 0.455

MIN 0.433 0.464 0.565
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COST 0.477 0.545 0.476
ALR 0.378 0.565 0.365
UIS 0.644 0.564 0.543
Age 0.457 0.433 0.755
Moding 0.675 0.543 0.576

Taking the above statistical data as the analysis object, the sample big data distri-
bution of the effectiveness evaluation of the university English teaching fusion teach-

ing system is shown in Figure 2.
3
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Fig. 2. Sample big data distribution.

Taking the data in Figure 2 as input, the effectiveness of the teaching system is
predicted, and the prediction results are shown in Figure 3. The analysis shows that
the integrated teaching system of English competition and teaching in colleges and
universities has significant effectiveness and improves the quality of English teaching
in colleges and universities.
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Fig. 3. Effect prediction results of the teaching system.
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5 Conclusion

The college English competition teaching teaching mode of multi-disciplinary inte-
gration and multiple information integration is adopted to improve the practical ability
of college English teaching, integrate modern teaching means, improve students'
learning initiative, and realize interactive teaching. Combined with statistical analysis
and equilibrium game control method for college English teaching fusion teaching
system effectiveness evaluation, extract college English teaching teaching system of
statistical data, using associated rules mining method to realize college English teach-
ing system fusion association information analysis and adaptive assessment, using the
grouping sample detection method analysis the effectiveness of college English teach-
ing fusion teaching system. The model has a high level of confidence and a good
evaluation quality.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
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source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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