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Abstract—With the rapid development of information technology, English
education has attracted the interest of scholars for its ability to rely on comput-
ers to analyze and understand human language. Taking machine learning (ML)
as the core, this paper tries to develop an evaluation system for ML-based Eng-
lish education. Specifically, a basic ML model was established with four stages:
environment, knowledge base, learning process, and implementation process.
The entire ML system was divided from top to bottom into a user layer, a busi-
ness layer, and a data layer. Application results show that, during the ML, even
users with similar personal data and the same goal have vastly different suitable
learning materials, due to their gap in personal capabilities. The research pro-
vides an effective way to evaluate English education in the context of computer
science and artificial intelligence.
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1 Introduction

In China, English is a subject that has realized information management in earlier
years; later, English education has gradually transformed from the traditional audio-
video teaching method to the modern multimedia, networked, and interactive teaching
method [1]. In terms of educational informatization, English education is always at
the front edge in aspects of teacher experience inheritance, learning atmosphere in-
formatization, and construction investment [2, 3]. With the progress of computer
science and artificial intelligence, machine learning languages have become the focus
of current research, including speech recognition, speech synthesis, and natural lan-
guage processing, etc. [4, 5].

With the rapid development of ML technologies with deep artificial neural net-
works as the kernel, now ML has been widely used in the field of natural language
processing [6, 7]. The fast development of ML technologies and ready-to-use hard-
ware equipment have inspired researches on the application of ML in communication
networks [8]. To enable machines to handle complex natural language processing
tasks, at first, we must grant the machines the ability to understand natural language
[9, 10]. In the field of traditional computational linguistics, scholars describe words in
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natural language as an extremely sparse high-dimensional vector [11]. In terms of
English education, firstly, the English vocabularies are embedded in a machine, then,
by incorporating diverse existing vocabulary-embedded vector sets and semantic
knowledge libraries, a kind of higher-quality vector sets are generated to represent the
vocabularies [12]. For the retrieval technology based on grammatical information and
the personalized recommendation technology in online learning, English vocabulary
embedding can be used as an assistive technology to further improve the learning
effect [13, 14].

Effective evaluation of education is an interdisciplinary research field that conducts
analysis from the perspectives of pedagogy and sociology, and now a new perspective
of institutional economics has been added to the education evaluation [15, 16]. In
English education, the implementation of an effective evaluation mechanism is con-
ducive to the enrichment and development of educational management and pedagogi-
cal theory [17]. Under the ML framework, the effective evaluation of English educa-
tion is conducive to perfecting the evaluation system of higher education and improv-
ing the quality of higher education [18, 19]. With ML as the kernel, this paper at-
tempts to develop an evaluation system for ML-based English education, in the hopes
of providing an evaluation method for English education in the context of computer
science and artificial intelligence.

2 The ML-Based English Learning Research

2.1 ML theory

As computer technology is developing at a fast speed, people are exposed to more
and more information, however, it’s getting increasingly difficult for people to quick-
ly obtain the most useful and accurate information from the sea of information [20].
ML is one of the most valued information technologies that has been widely applied
in the fields of data mining, natural language processing, speech and handwriting
recognition, strategy-type games, and robot applications [21, 22]. ML is a process of
using various methods to allow computers to imitate the learning process of the hu-
man brain to obtain new knowledge, and optimizing the performance of the computer
using the acquired knowledge [23, 24]. It is a method for computers to realize self-
perfection through learning new knowledge, acquiring new methods, identifying mas-
tered content, gradually improving performance, and constantly giving feedback [25].
The prediction or reasoning methods adopted in ML are called the learning strategies,
which include three types: search type, construction type, and planning type [26, 27].
Figure 1 gives the basic model of ML, which includes four stages. The environment
represents the source of knowledge information; the knowledge base represents the
knowledge mastered by the system; the learning link represents the process of the
system learning knowledge from the outside world to enrich its own knowledge base;
the implementation process represents the system’s ability to complete tasks, in this
stage, the system completes certain tasks according to the acquired knowledge in the
knowledge base and gives feedback to the learning process.
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Figure 2 shows the number of people who are active in ML-assisted English learn-
ing. According to the figure, the number of active users of the app BaiCiZhan is the
most, this app creatively combines graph memory with word memory and takes a
game form to increase the interest of learning. Figure 3 is a function flowchart of the
ML-assisted English vocabulary learning, the system guides users to conduct English
vocabulary learning by setting learning plans and pushing vocabulary lists according
to the Ebbinghaus forgetting curve.
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Fig. 2. Statistics of active users of a few ML-assisted English learning apps
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Fig. 3. Function flow of ML-assisted English vocabulary learning
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2.2 Theoretical model of transformational learning

Transformational learning is a special learning method, it is a qualitative-changing
learning method that has the features of inclusive, open, and emotionally reactive, so
it can generate more correct and reasonable ideas and opinions [28]. The process of
transformational learning is the internal psychological and behavioral procedures
experienced by learners during their transformational learning [29]. The result of
transformational learning is the profound and continuous changes that have taken
place [30, 31]. The educational practice of transformational learning is the projects,
experience, intervention measures and teaching practice designed to achieve the goals
of transformational learning [32].
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Fig. 4. Theoretical model of transformational learning

Figure 4 shows the theoretical model of transformational learning, which is divided
into four stages: perplexed dilemma, critical thinking, reflective communication, and
action. In the critical thinking stage, learners need to examine themselves with fear,
anger, guilt, and shame, and critically evaluate the assumptions. In the reflective
communication stage, learners should realize that individual grievances and transfor-
mation process are shared, and they need to explore new roles/actions/relationships in
practice. In the action stage, learners should plan their action routes, acquire the
knowledge and skills to execute individual projects, build competence and confidence
in exploratory activities, and engage in practice with new ideas. Figure 5 shows the
transformational learning processes, including triggering event, teacher reflection,
dialogue, action, and results. After going through these stages, positive results will
happen to the cognitive transformation of learners. Figure 6 shows the influencing
factors of transformational learning. Transformational learning needs to undergo
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transformations in many aspects, such as teaching ideas, scientific research ideas,
interpersonal relationship ideas, career development ideas, and outlook on life, etc.
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Fig. 6. Influencing factors of transformational learning

3 English Education Methods Based on Deep Learning

3.1  ML-assisted personalized learning system

The popularization of Internet technology has provided a convenient and effective
environment for the ML-assisted personalized learning system. As online learning
resources are increasing constantly, learners have more and more choices. During
ML, users with similar personal data and the same goal may have vastly different
suitable learning materials due to their gap in personal capabilities. Figure 7 shows the
competence model for English learners. The model has three aspects of learning re-
sult, emotional attitude, and learning transfer; wherein the learning result includes the
objective and subjective result data of the completed tests, as well as the accuracy of
vocabulary review and word discrimination; the emotional attitude includes initiative

146 http://www.i-jet.org



(subdivided into learning motivation and autonomous learning) and engagement (sub-
divided into learning perseverance and interactive); the learning transfer includes
learning strategy and innovation ability. According to the different data type, the
learner data of the ML-assisted personalized learning system can be divided into the
numerical type, the text type, and the mixed type. Figure 8 gives the intelligent rec-
ommendation model for personalized learning. According to learner data (text data,
operation data, and basic information) and learning ability characteristics, learning
style characteristics, resource form characteristics, and resource content characteris-
tics described by the resource data, the system generate English vocabulary lists and
push them to learners following certain recommendation strategies.
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Fig. 7. The competence model for English learners
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3.2 End-to-end ML method based on deep learning

The research on communication system studies channel modeling and designs op-
timal data transmission method. The classic communication systems are generally
divided into multiple artificially defined independent modules, each module is opti-
mized separately to solve the problem of signal transmission in channels. Although
optimizing each module can indeed improve the overall performance of the system,
the optimal solution combination of individual modules may not generate the overall
optimal solution. Since the coding of the transmitting end of the end-to-end commu-
nication system constantly and iteratively trains and updates the parameters to achieve
the optimal demodulation effect, it had been adopted in this study. Figure 9 gives a
framework diagram of the ML system. The entire system consists of three modules,
from top to bottom, they are the user layer, the business layer, and the data layer. The
data layer provides data storage service and assumes the responsibility of ensuring
data reliability and security; this layer stores user information database, user behavior
database, test database, lexical database, and corpus database, etc. The business layer
implements the core business logics of the recommendation system, including mining
similar vocabularies, mining similar users, using user-based collaborative filtering
algorithm to recommend vocabulary lists to learners, using clustering algorithm to
determine user learning style, and adjusting pushing methods, etc. The user layer is
responsible for the direct interaction between learners and the system, the server’s
responds to user requests, and the result content display, including functions such as
vocabulary learning, information registration, likes and comments, corpus upload, and
completion of tests, etc.
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Fig. 9. Framework diagram of the ML system
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4 The Current Situation of English Education Evaluation
Informatization and Problems in It

4.1  Problems with English education evaluation informatization

In terms of educational informatization, English education is always at the front
edge in aspects of teacher experience inheritance, learning atmosphere informatiza-
tion, and construction investment. The informatization level of English education
evaluation can reflect the current situation of the management informatization of Eng-
lish education to a large extent. Figure 10 lists the problems with the informatization
of English education evaluation:

First, viewing from the perspective of education department, the planning of educa-
tion management informatization is flawed, it lacks evaluation and incentive mecha-
nism to encourage teachers to conduct information-assisted teaching, resulting that the
management informatization of English education hasn’t been fully developed. In
addition, the insufficient investment in English education management informatiza-
tion has resulted in hardware equipment aging damage, which has seriously affected
the informatization level of English education management in various units.

Second, viewing from the perspective of schools, the planning of English teaching
management informatization is incomplete, schools generally have not formulated
specific work policies that conform to the actual situations of the schools; the man-
agement informatization organization of English teaching is incomplete, the construc-
tion work of management informatization still stays at the theoretical stage, and it is
impossible to operate efficiently and systematically; in addition, high-quality digital
education resources is insufficient, this is mainly due to the lack of an overall plan for
the construction of such high-quality digital education sources, and it has resulted in
situations such as the low-level and repetitive construction of education resources, the
waste in education funds, and the low-quality digital education resources, etc.; more-
over, there’s a shortage in professional technicians and instructors for education in-
formatization, which has hindered the development of education informatization level
of schools; at last, insufficient efforts have been made to promote English education
informatization to the management of faculty, which is mainly because the existing
English education in schools has not truly applied information technology to teaching
and information management.

Third, viewing from the perspective of teachers, there are differences in their un-
derstanding of the management informatization of English education, which is mainly
reflected as the phenomenon that young teachers generally have stronger ability to
accept new things and new knowledge and they can easily understand the manage-
ment informatization of English education, while senior teachers with rich educational
experience are not clear about the process of the independent innovation of education
informatization, as a result, there’re differences in teachers’ enthusiasm for the man-
agement informatization of English education. In addition, there’re also differences in
teachers’ mastery level of the management informatization of English education, the
education department hasn’t paid enough attention to the cultivation of teachers’ abil-
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ity in information management of English education. Moreover, the integration of
information technology and English courses is not deep enough.

Educational information management planning is not perfect

enough

Education
sector level
Educational information management fund investment is

msufficient

Educational information management planning is not perfect

enough
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Fig. 10.Problems with the informatization of English education evaluation

4.2  Countermeasures for the informatization of English education evaluation

Figure 11 proposes a few countermeasures for the informatization of English edu-
cation evaluation. Aiming at the problems with the informatization of English educa-
tion evaluation and their causes analyzed above, this paper proposes the correspond-
ing countermeasures also from the three perspectives of the education department, the
schools, and the teachers.

First, from the perspective of education department, administrators at education
department should formulate scientific development plans for the management in-
formatization works of English education, raise people’s awareness of the importance
of such development plans, formulate the plans from top down in hierarchies and in
steps, ensure relative flexibility in the development plans, and pay attention to the
effective execution of such development plans. Moreover, education department
should also increase the investment in management informatization of English educa-
tion, expand the sources of funds, and establish a long-term mechanism for raising
funds for the management informatization of English education.

150 http://www.i-jet.org



Second, from the perspective of schools, the schools need to improve the plans for
the management informatization of English education, standardize the management
organization of English education informatization, establish a mechanism for sharing
and co-construction of high-quality digital English education resources, increase job
positions of professional technicians, and strengthen faculty construction for the man-
agement informatization of English education.

Third, from the perspective of teachers, they need to deepen their understanding of
the importance of the management informatization of English education, take the
initiative in learning the new information technology required for the management
informatization of English education, enhance their ability to master the information
technology required for the management informatization of English education, and
actively promote the integration of information technology and the English courses.

Scientifically formulate the development plan of educational
information management

Education
sector level
Increase investment in educational information management
mprove the management plan of Education informatization
Standardizing educational information management
organization
The development of " 5 5
pmen Establishing the sharing and co construction mechanism of
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Increase the post setting of professional and technical
personnel

Strengthen the construction of teachers' team for educational
information management

Strengthen the understanding of the importance of
information management in English Education

Improve the enthusiasm of learning English education
information management
Teacher level

Enhance the technical ability of English education
information management

Actively promote the integration of information technology
and English Education

Fig. 11.Countermeasures for the informatization of English education evaluation.

5 Conclusion

This paper developed an evaluation system for ML-based English education. The
specific conclusions are:
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1. The basic model of ML includes four stages: environment, knowledge base, learn-
ing process, and implementation process. The environment represents the source of
knowledge information; the knowledge base represents the knowledge mastered by
the system; the learning link represents the process of the system learning
knowledge from the outside world; and the implementation process represents the
system’s ability to complete tasks.

2. During the ML, even users with similar personal data and the same goal have vast-
ly different suitable learning materials, due to their gap in personal capabilities.

3. The entire system consists of three modules, which are the user layer, the business
layer, and the data layer from top to bottom. The data layer provides data storage
service; the business layer implements the core business logics of the recommenda-
tion system; and the user layer is responsible for the direct interaction between
learners and the system, the server’s responds to user requests, and the result con-
tent display.

4. The informatization level of English education evaluation can reflect the current
situation of the management informatization of English education to a large extent.
This paper analyzed the current situations and the causes of problems of the in-
formatization of English education evaluation from the three perspectives of educa-
tion department, schools, the teachers and proposed a few corresponding counter-
measures.
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