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Abstract—The allocation of English teaching resources is the key to
education equity. Effective utilization of teaching resources helps to diversify
learning channels, improve learning methods and promote teaching effect. This
paper attempts to develop a method to allocate English teaching resources
according to local conditions, providing a guarantee of education equity. Firstly,
the author explored the current allocation strategy of English teaching resources,
and divided English teaching resources into integrated resource, material
resource and human resource. Then, the weight calculation based on term
frequency—inverse document frequency (TF-IDF) was adopted to allocate
English teaching resources, in the light of personal demand. The proposed
method was verified through questionnaire survey and statistical analysis. The
results show that, the IDF reduces the importance of eigenvalues in most
processes of resource allocation; the TF-IDF-based weight calculation is suitable
for the personalized allocation of English teaching resources in different regions
and under different faculty levels; it is possible to fully utilize different types of
English teaching resources through personalized allocation, based on certain
allocation principles. This paper provides a reference for personalized allocation
of real-world English teaching resources.
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1 Introduction

English is an international language and the most widely spoken language in the
world. It provides students with positive, up-to-date and informative curriculum re-
sources that are consistent with their personality and practical conditions [1,2]. With
the help of network technology and modern education technology, new English learn-
ing and application channels could be explored by actively utilizing the rich teaching
resources such as multi-media, television, books, and magazines, etc. [3]. The alloca-
tion of English teaching resources is related to education equity. The personalized de-
sign and development of English resources can help students create and control teach-
ing scenarios, mobilize their senses, and free them from the dull and monotonous
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written languages and receive the large amount of English resources more effectively
[4, 5]. During English teaching, English teaching resources have broad application pro-
spects in the aspects of scenario creation, learning mode innovation, interactive design,
learning space expansion, and classroom activities, etc. [6].

The TF-IDF weight calculation method is the most widely used eigen-weight calcu-
lation method in the field of resource allocation. TF can well identify high-frequency
features, and IDF reduces the importance of eigenvalues that appear in most resource
allocation processes [7]. The TF-IDF weight calculation method can analyze from the
aspects of the feature term frequency of resource allocation, the inverse resource allo-
cation frequency, and the data normalization frequency of resource allocation, etc., but
this method hasn’t considered the distribution of resource allocation feature terms
within the category [8, 9]. Personalized teaching resources can be material or immate-
rial, tangible or intangible, it supports personalized allocation of all resources in the
English teaching activities, in this process, the non-human resources include various
medias, auxiliary teaching facilities, etc., and all teaching resources will have a positive
impact on the teaching processes [10, 11]. At present, the development and utilization
rate of English teaching resources is relatively low, and the phenomenon of resource
waste is extremely serious. To achieve education equity according to local conditions,
the TF-IDF weight calculation method of resource allocation is the most suitable
method for English teaching resource allocation [12,13]. Based on the TF-IDF weight
calculation method, this paper explores the current allocation strategy of English teach-
ing resources, and applies the TF-IDF weight calculation method to achieve the person-
alized allocation of English teaching resources. This study provides a theoretical basis
and method for enhancing real-world personalized allocation of English teaching re-
sources.

2 TF-IDF Eigen-Weight Calculation Method

The TF-IDF eigen-weight method has a good ability in recognition of high-fre-
quency features. In teaching resource allocation, the formula for calculating the eigen-
weight is shown as Formula 1:

Wai=tfix(tx) *1df(t)=fix(t) log(N/ni+1) €))

In order to prevent the TF-IDF algorithm from the tendency to longer documents,
the calculation formula is normalized as:

tfik(ty)xlog (%H)

TFIDF(wik)= )

\}Zzzﬂtfik(tk)xlog (nﬂk.H))

where, tk represents a feature word, di represents the text paragraph, and wik repre-
sents the weight.

Figure 1 shows the TF-IDF weight calculation method. During the allocation of Eng-
lish teaching resources, the teaching-centered exploratory learning mode is adopted by
the learners and they can use the teaching resources repetitively for learning. In the
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entire resource allocation process, problems are discovered, recognized and integrated.
Larger resource value of the allocation feature term indicates higher fitness of the teach-
ing resource and the English teaching.

Recognize Problem Assimilation/
new things recognition hue process
Discover Contradiction )
— . ——) Integration
problems —adjustment

Fig. 1. TF-IDF weight calculation method

3 Allocation of English Teaching Resources

3.1  Current status of the application of English teaching resource and existing
problems

At present, education facilities and methods are expanding and innovating continu-
ously, and how to make English teaching resources adapt to local conditions and
achieve personalized teaching are the focus of the research of teaching resource alloca-
tion [14]. With the development of network technology, the Internet is the most abun-
dant one of all teaching resources. In English teaching and learning, teachers and stu-
dents can choose learning contents and learning methods according to their own needs
[15, 16]. Many schools attach great importance to English education and invest a lot of
manpower and materials for this purpose, but the overall effect is not obvious [17]. A
survey of high school students in four high schools in Jiangxi Province found that their
learning purposes are different, as shown in Figure 2, their learning purposes include
English material reading, English movie or tv program watching, going abroad and
communicating with foreigners, etc. Figure 3 shows the English teaching resources of
the four high schools in Jiangxi Province. It can be clearly seen that the teaching re-
sources of each high school differ from each other, but all are equipped with sound labs,
libraries, multimedia classrooms, and digital reading rooms, etc.

At present, there are still many problems in the allocation of English teaching re-
sources. Figure 4 shows the problems in the utilization of English teaching resources.
First, teachers’ understanding of the teaching resources is insufficient; second, teaching
resources are not as varied; in the teaching process, teachers do not take the initiative
to make use of the teaching resources to enrich their teaching contents, they are lacking
in the exploration and proper utilization of new knowledge and new resources, the form
of homework is monotonous, and the content of homework is not diverse; third, teach-
ers can’t guide students to explore and discover the teaching resources, and in this pro-
cess, teachers neglect the importance of teaching resources to the teaching activities,
and often ignore the positive role of the rich course content in promoting the initiative
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in English learning; moreover, English teachers won’t encourage students to explore

English teaching resources on their own.
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Fig. 2. English learning purposes
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Fig. 3. English teaching resources of four high schools in Jiangxi Province
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Fig. 4. Problems in the utilization of English teaching resources

3.2 Principles and basic types of English teaching resources

Figure 5 shows the system of English teaching resources, which is divided into three
categories: integrated resource, material resource, and human resource.

Integrated material

teaching resources Material material

teaching resources

English
textbooks English
extracurricular
Multimedia materials
courseware English teachin
=) gresources gQ: :
. English forum
Practice
question bank
Corpus
| Network course |
Teachi Learni
Teacher caching carnmsg
assistant companion

Human teaching resources

Fig. 5. English teaching resource system

Wherein, the integrated resource includes English textbooks, multimedia
courseware, question banks and online courses, etc.; material resource includes extra-
curricular English materials, English lectures and corpora, etc.; and human resource
includes teachers, teaching assistants, and school mates, etc. The basic types of English
teaching resources are shown in Figure 6, including the rich and precious student
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resource, the cultured and profound teacher resource, the open and diverse teaching
material resource, the multi-dimensional integrated information resource, and the rich
and substantial extracurricular English resource. Figure 7 shows the principles for the
personalized allocation of English teaching resources, including the principles of perti-
nent, open, adaptable, developmental, and economic. In the process of English teach-
ing, rich extracurricular resources, English magazines, English films and tv programs,
and online courses are all indispensable parts of the English learning process [18].

— Rich and precious student resources \

% Hold profound teacher resources \

The basic types of % Open and diversified teaching material resources \
English teaching —

resources Multidimensional integrated information
resources

% Rich extracurricular English resources \

Fig. 6. Basic types of English teaching resources
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Principles of using English ‘ o o
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% Development principle \
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Fig. 7. Principles for the personalized allocation of English teaching resources

4 Implementation of Personalized Allocation of English
Teaching Resources Based on TF-IDF Weight Calculation
Method

4.1 Research design

In order to explore the application of TF-IDF weight calculation method to the per-
sonalized allocation of English teaching resources, this paper adopts questionnaires and
statistics to investigate the evaluation of teachers and students on the English teaching
resources. Through the recognition and attitudes of teachers and students towards Eng-
lish teaching resources, we can evaluate whether the TF-IDF weight calculation method
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is feasible or not. The respondents are from four high schools in Jiangxi Province. Table
1 is the basic information of teacher respondents, and Table 2 is the basic information
of student respondents. Questionnaires for teachers include the degree of application of
teaching resources, students' responses, teaching effect, and problems in the develop-
ment and application of English teaching resources; while the questionnaires for stu-
dents include basic English leaning status, recognition of English teaching resources,
application of auxiliary teaching resources, and responds to the application effect of
teaching resources, etc. This paper also selects a high school with insufficient teaching
resources, and compares the average English scores of the students in this school with
the English scores of the four high schools investigated in this study.

Table 1. Basic information of teacher respondents

Type Category Quantity Percentage/%
Male 26 37.68%
Gender Female 43 6232%
25-35 24 34.78%
Age 35-45 36 52.17%
>45 9 13.04%
. Undergraduate 52 75.36%
Education level
Postgraduate and above 17 24.64%
Primary 38 55.07%
Academic title Intermediate 27 39.13%
Senior 4 5.80%

Table 2. Basic information of student respondents

Type Category Quantity Percentage/%
Male 126 52.5%
Gender Female 114 47.5%
Whether to assist English teaching |Yes 156 65%
resources No 84 35%
Senior grade one 81 33.75%
Class Senior grade two 83 34.58%
Senior grade three 76 31.67%

4.2  Result analysis

Figure 8 shows teachers' attitudes towards English teaching resources. 76.92% of
teachers believe that English teaching resources are necessary for English teaching,
which means that most teachers think that English teaching resources are meaningful.
With the rapid development and application of multimedia technology, more multime-
dia teaching resources are adopted in the English teaching process, including the teach-
ing CDs come with the textbooks, PPTs, language labs, online English teaching re-
sources, English radio programs, multimedia teaching database, videotapes of famous
teachers, English films and multimedia teaching equipment, etc. The specific situations
of the application of multimedia resources by teachers during English teaching is shown
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in Figure 9. Teachers are more inclined to use resources such as the teaching CDs of
the textbooks, PPTs, and language labs, etc.; while they seldom use English films or
multimedia teaching equipment. According to the survey results of teachers, it can be
concluded that teachers are more inclined to use auxiliary English teaching resources.

Students exhibit a positive attitude towards the utilization of teaching resources. Fig-
ure 10 shows students' preferences for auxiliary English teaching resources. Figure 10
(a) shows students' evaluation on English teaching when there isn’t any auxiliary teach-
ing resource, it can be clearly seen that only 30% of students expressed their fondness
for English teaching in the evaluation; Figure 10 (b) shows students' evaluation on Eng-
lish teaching when there’re auxiliary teaching resources, more than 70% of students
expressed that they like it or like it very much in the evaluation. This shows that students
expressed a positive attitude towards auxiliary English teaching resources. Figure 11 is
the survey results of students ’satisfaction with English courses, it can be seen that most
of the students expressed that they are satisfied or very much satisfied with the English
courses after applying the auxiliary teaching resources; in terms of “English speaking”
in the English teaching, the proportion of students who are very much satisfied with the
English teaching is the largest, that is, the auxiliary English teaching resources can help
students improve their ability in oral English. Figure 12 shows the impact of personal-
ized allocation and application of teaching resources on the pass rate of English exams,
it can be clearly seen that in the three high-school grades, the English exam pass rate of
students who had used the English teaching resources was higher than that of those who
had not used the English teaching resources. Therefore, it is very important to realize
the personalized allocation of English teaching resources, and the TF-IDF weight cal-
culation method is very suitable for the personalized allocation of English teaching re-
sources in different regions with different teacher resources.
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[ Teaching needs
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Fig. 8. Teachers' attitude towards English teaching resources
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4.3  Suggestions and countermeasures for personalized allocation of English
teaching resources

There are large gaps in the student level, faculty level, and teaching resources among
different schools, to maximize the efficiency of English teaching with limited resources,
it’s necessary to achieve personalized allocation of English teaching resources. Figure
13 shows the countermeasures for the personalized allocation of English teaching re-
sources, which are carried out from the two aspects of the application of teaching re-
sources and the guarantee of teaching resources. First, in terms of teaching resource
application, we should encourage students to share the resources, renew our ideas, or-
ganize the teaching content in accordance with the needs of students, build a rich for-
eign language learning database, strengthen resource management, enhance systematic
operation of English teaching resources, and improve teachers' awareness for the re-
sources and their personal qualities, etc. Second, in terms of the teaching resource guar-
antee, we should enhance teachers’ awareness for the courses, awaken students' subjec-
tive consciousness, speed up the construction of teaching materials and adopt multiple
evaluation methods.

— Promote the sharing of students' resources |

Renew ideas and organize teaching contents
according to students' needs

| Building a foreign language learning database |

H Strengthen the management of resources |

Strategies for the
1 useof English
teaching resources

Strengthen the systematic use of English teaching
resources

Countermeasures for
individualized
allocation of English
teaching resources

improve their personal quality

# Strengthen teachers' resource consciousness and ‘
{ communication between teachers and students

Strengthen the division of teaching and ‘

—{  Enhancing teachers' curriculum consciousness |

The basic -
| | guarantee of the | |

use of English
teaching resources

Arousing students' subject consciousness \

t{ Speeding up the construction of teaching materials |

—{ Adopt diversified evaluation method \

Fig. 13.Countermeasures for personalized allocation of English teaching resources

5 Conclusion

Based on the TF-IDF weight calculation method, this paper explored the current sta-
tus of the allocation of English teaching resources, and adopted the TF-IDF weight cal-
culation method to achieve personalized allocation of English teaching resources. The
specific conclusions are as follows:

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



1. During the allocation of English teaching resources, the teaching-centered explora-
tory learning mode is adopted by the learners and they can use the teaching resources
repetitively for learning. In the entire resource allocation process, larger resource
value of the allocation feature term indicates higher fitness of the teaching resource
and the English teaching.

2. The system of English teaching resources is divided into three categories: integrated
resource, material resource, and human resource; and the personalized allocation of
English teaching resources must follow the principles of pertinent, open, adaptable,
developmental, and economic.

3. Both teachers and students are inclined to use auxiliary English teaching resources,
and they gave a high evaluation to the English teaching resources. The TF-IDF
weight calculation method is very suitable for the personalized allocation of English
teaching resources in different regions with different teacher resources.
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