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Abstract. English teaching is aworldwide and essential education component for
human society and talent innovation system. Therefore, the correct evaluation for
English teaching methods has become a necessary condition for education system
and can assist the supervisors to adjust the educationmethods to reachmore excel-
lent impacts. Currently, existing evaluation methods including machine learning
methods, neural network and deep learning to quantify the performance of English
teaching. However, these learning methods are limited to analyze complex situa-
tions with different teachers and students, which is also a black-box for analyzing
the detail reasons that causes the evaluation results. In this paper, we utilize the
analytic hierarchy process to evaluate the English teachings and assist the stu-
dents to improve grades while learning English. Initially, we select the indicators
that can affect the English teaching and utilize the collected data to measure the
hierarchies of these indicators to obtain an analytic hierarchies process model.
Subsequently, we simulate the established model with testing data to investigate
the most important indicators with detail accuracy. From our extensive experi-
mental results and comparison performances, we can conclude that our proposed
model can investigate themost influence parameters with acceptable identification
accuracy.
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1 Introduction

English teaching has become a vital component in education system around the world.
English is widely spoken and utilized as a global language of communication in fields
including business, science and technology [1]. The ability to utilize English fluently can
open up numerous opportunities for individuals including obtaining better job prospects,
academic success and cultural exchange chances. As a result, English has become a core
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subject inmany educational systemswith teachers seeking innovativemethods to engage
students and improve their language proficiency and levels [2]. Currently, there are still
containing the evaluation challenges that the teachers face, which is the issue that the
latest trends and technologies can not dispose in evaluation English teaching including
the reasons of evaluation models, evaluation methods and explorations [3].

The analytic hierarchy process is a decision-making tool that has gained widespread
utilization in various fields including business, engineering and social sciences, which is
developed by Thomas [4]. The analytic hierarchy process provides a structured approach
to decision-making that takes into account multiple criteria and their relative importance.
The method involves breaking down complex decisions into smaller, more manageable
components and evaluating each component based on a set of criteria [5]. Analytic
hierarchy process can assist decision-makers to prioritize and weigh different criteria,
enabling them to make informed decisions that align with their objectives. In this paper,
we will explore the analytic hierarchy process utilization in English teaching evaluation
and illustrate the underlying principles of the method. We will also discuss the benefits
and limitations of analytic hierarchy process.

In this paper, we utilize the analytic hierarchy process to achieve the English teaching
evaluation model for students and supervisors to provide a visible evaluation model. Our
primary contributions is summarized as follows:

• We initially utilize the analytic hierarchy process to extract the important indica-
tors that can affect the English teaching performance. The extracted indicators are
validated effectiveness through the extensive simulation results.

• Ourproposedmodel is awhite-box,whichmeans the inner process is available and can
be extended into other evaluation systems. The evaluation process can be quantified.

In reminder of this paper, the content will be primary organized with 5 sections.
Initially, an introduction about background knowledge and related evaluation method is
presenting in Sect. 2. The structure of proposed analytic hierarchy process evaluation
model is presented in Sect. 3. Subsequently, Sect. 4 will provide the detail experimen-
tal information and evaluation results. Finally, Sect. 5 will summarize the proposed
evaluation model and provide possible future improvements methods.

2 Background and Related Methods Introduction

In this section, we introduce the background knowledge about English teaching eval-
uation and analytic hierarchy process. Subsequently, several relative contributions by
previous researchers are illustrated.

2.1 Background Knowledge

Evaluation is a critical component of English teaching as it enables teachers to assess
the effectiveness of their teaching methods and identify areas for improvement. English
teaching evaluation can take many forms including tests, exams and classroom observa-
tions. These evaluations provide valuable feedback to teachers, helping them to adjust
their teaching methods to better meet the needs of their students [6]. Evaluation can also
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assist students to identify their strengths and weaknesses, set goals for improvement and
track their progress over time.

One of the most commonly used evaluation methods in English teaching is testing.
Tests can be used to assess students’ language proficiency, as well as their understanding
of grammar, vocabulary, and other language skills. Tests can also be used to evaluate
the effectiveness of teaching materials and techniques. Another evaluation method is
classroom observation, which involves observing teachers as they teach and providing
feedback on their performance [7]. Classroom observation can help teachers to identify
areas for improvement, such as their classroom management skills or their ability to
engage students.

In recent years, there has been a growing interest in alternative formsofEnglish teach-
ing evaluation including self-assessment and peer assessment. Self-assessment involves
students evaluating their own language proficiency and setting goals for improvement.
Peer assessment involves students evaluating each other’s language skills and providing
feedback on their performance [8]. These alternative forms of evaluation can help to
promote student-centered learning and encourage students to take an active role in their
own learning process.

Analytic hierarchy process utilizes a pairwise comparison method, where decision-
makers compare each component of a decision to every other component, which is based
on a set of criteria. The method assigns numerical values to the relative importance of
each component and criterion, which are then used to calculate a final score for each
component [9]. This score reflects the overall importance of each component in relation
to the decision as a whole. Analytic hierarchy process has been widely used in various
fields, including business, engineering and social sciences. It has been used to make
complex decisions, such as selecting the best location for a new business or determining
the most effective marketing strategy for a product. Analytic hierarchy process has also
been used in environmental management, healthcare and other fields [10].

2.2 Related Works

Initially, researcher Bates focuses on different methods and tools used for evaluating
English language teaching, including teacher observation, student feedback, and stan-
dardized tests. Bates outlines the benefits and limitations of each method and provides
recommendations for selecting and using evaluation tools effectively [11]. Rose exam-
ines the history of English language teaching evaluation in China, discussing past prac-
tices and current challenges. The article discusses the need for a more comprehensive
and integrated approach to evaluation, incorporating input from teachers, students, and
administrators [12].

Cabi examines the challenges of evaluating English language teachers and sug-
gests the ways to overcome them. The article discusses common evaluation practices,
such as classroom observation and student feedback, and provides recommendations
for implementing effective evaluation systems [13]. Subsequently, Azarnya discusses
the importance of using student evaluations to improve English language teaching. The
article provides guidance on designing effective evaluation instruments, interpreting and
utilizing the evaluation results and addressing common criticisms of evaluation systems
[14].
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Fig. 1. Evaluation model structure.

3 Evaluation Framework

Initially, we propose a three layers model to evaluate the English teaching performance.
Following Fig. 1 demonstrated the general structures of proposedmodel with themethod
of analytic hierarchy process. We construct the proposed model with three layers to
execute and produce mainly indicators from the input factors layer.

Following Eq. 1 demonstrates the hierarchical total sort consistency ratio, where the
CI represents the single layer consistency, a is the value of feature root and RI is the
random consistency metric.

CR = a1CI1 + a2CI2 + ...+ aMCIM
a1RI1 + a2RI2 + ...+ aMRIM

(1)

4 Experimental Results and Analysis

In this section, we simulate the proposed model with existing neural network evaluation
model (NN) and machine learning evaluation model (ML) to estimate the performance
of proposed model.

Following Fig. 2 demonstrates the comparison results of evaluation results of pro-
posed model with existing English teaching evaluation model measured by evaluation
accuracy, which is calculated by the number of founded factors divided by the total sum
of affect factors.

Indeed, the hierarchical total sort consistency (CR) is an essential indicator to evaluate
the proposed model. When CR is less than 0.1, the hierarchical total sort is considered to
pass the consistency test. The overall order of the hierarchy has satisfactory consistency,
otherwise it is necessary to readjust the values of the elements of the judgment matrix
with a high consistency ratio. From our calculation process, the CR value is 0.04, which
indicates the model can achieve the hierarchical total sort consistency.
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Fig. 2. Evaluation accuracy comparison results.

Table 1. Computation costs comparison results.

Number of Factors Computation Cost (Second)

Ours NN ML

40 5.6 6.4 5.7

80 10.5 12.5 11.2

100 14.2 16.1 15.3

Subsequently, the response time is another essential indicator to evaluate the pro-
posed model. Following Table 1 demonstrates the calculation time costs for existing
evaluation model and our proposed model.

5 Conclusion

In conclusion, the proposed model can be utilized to develop an English teaching eval-
uation model which can assist in assessing the effectiveness of the teaching methods,
materials and strategies used in the classroom. The model considers different criteria
and sub-criteria, including the learners’ satisfaction, the quality of instruction, the rele-
vance of classroom activities, among others, enabling educators to adequately evaluate
the teaching process. Additionally, the model is flexible, customizable and applicable in
a variety of contexts, helping educators to identify issues and make relevant improve-
ments to their teaching. The model provides a comprehensive framework for educators
to systematically evaluate and improve English language teaching practices, ultimately
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aiding in better student outcomes, higher satisfaction levels and a more efficient and
effective teaching process.
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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
medium or format, as long as you give appropriate credit to the original author(s) and the 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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