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Abstract

Classical Chinese carries the splendid culture of China. It is the important learning content for Chinese in high school. At the
same time, the scoring rate is not good in the corresponding examination. Reading and comprehending classical Chinese in high
school is the hardest part, especially for students who are not good at language learning. It is meaningful to analyze the characters of
wording for classical Chinese. In this paper, NLP (Natural Language Processing) technology is applied to analyze the word usage for
classical Chinese in high school. Firstly, ancient poems and literature in teaching materials in high school and classical Chinese exam
questions of the past 15 years are collected. Secondly, raw data is preprocessed, cut words, and calculated word frequencies. Finally, top
N words are generated and the experimental data is analyzed. According to the experimental results, the methods proposed in this paper
can be used to analyze words for classical Chinese in high school. The Top N words are calculated and analyzed. It provides a good

reference for high school students to learn classical Chinese.
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1. Introduction

Classical Chinese has a long history and contains the es-
sence of traditional culture. It is the necessary learning content
for high school students. At the same time, it is one of the test
focuses of the college entrance examination. Reading and
understanding classical Chinese are important parts of Chi-
nese learning in high school. Classical Chinese and ancient
poetry usually account for around 50 points in the college
entrance examination, with a high proportion of 33.3%.
Classical Chinese accounts for about 24-28 points, accounting
for approximately 16.7%. Unfortunately, the study of classical
Chinese is not easy. Several factors lead to the difficulty.
Firstly, classical Chinese is very different from our everyday
language. Secondly, the semantics of classical Chinese words

are rich, and many words often have multiple meanings that
are far from the words themselves. Therefore, high school
students generally find it hard to learn classical Chinese.

In recent years, there has been some research on the fre-
quency statistics and analysis of commonly used words in
classical Chinese for middle school students. The paper [1]
studied the teaching method of monosyllabic actual words in
classical Chinese in the unified edition of high school text-
books. The paper [2] surveyed commonly used real words in
classical Chinese literature for junior high school students.
The paper [3] researched function word distribution and
teaching methods. Literature [4-8] proposed the analysis
methods of the frequency statistics of classical Chinese in
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vocational colleges and junior high schools. In [9, 10], further
research on actual words in classical Chinese was demon-
strated. Literature [3, 11, 12] focused on function words in
classical Chinese. Literature [13-15] studied classical Chinese
exam questions for college entrance.

However, the analysis of the wording characters for the
classical Chinese of high school is understudied. The topics in
high school are wider than in middle school. At the same time,
the content is harder. It is necessary to conduct targeted re-
search to analyze the vocabulary of classical Chinese in high
school, to help high school students improve their learning
efficiency. In this paper, natural language processing tech-
nology is applied to analyze the content of high school clas-
sical Chinese. The vocabulary in classical Chinese is studied.

The structure of this article: Section 2 introduces the research
method, Section 3 presents and analyzes the experimental
results, and Section 4 provides the conclusion.

2. Materials and Methods

2.1. Overview Framework and Design

We collected ancient poetry and literature in textbooks and
the recent 15-year classical Chinese exam questions for high
school and analyzed the wording. The framework is in Figure 1.
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Figure 1. Overview Framework and Design.

2.2. Data Collection and Preprocessing

(1) Data collection
The data sources include two parts (as shown in Table 1):

Table 1. Data sources list.

Category Content

Classical Chinese exam content

Ancient poetry and literature

(2) Data preprocessing

2008-2023 Classical Chinese content in the college entrance examination

72 Essential ancient poems and literature in high school textbooks

Data size (word number)

12257
22342

The data collected has different formats containing different elements. Such as images and advertisements (content unrelated
to classical Chinese and poetry). It needs to be preprocessed. The preprocess includes two steps: remove invalid content and

annotate raw data.

110


http://www.sciencepg.com/journal/innov

Innovation

http://www.sciencepg.com/journal/innov

Table 2. Annotation fields for Classical Chinese content.

The year of the college entrance examination questions

The region of the exam paper, such as Beijing

Annotation fields Description

Year

Region

Type Ancient poems or classical Chinese
Dynasty The dynasty of the text

Author The author of the poem or article
Title The title of the poem or article
Content

Exam question stem

Answer

The content of the poem or article
Exam questions and options

The answers to the exam questions

The annotated data is stored in CSV format. An example is Figure 2.
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Figure 2. An example of annotated data.

2.3. Wording Analysis

After pre-processing, the contents of classical Chinese and
ancient poems can be extracted. But some additional charac-
ters are included. It needs further processing. The steps are as
follows:

(1) Remove punctuation and special characters. The regular
expression is used and generated as below:

punc="[,. ? (): O,?20:" 7 \n" L 1 ! ]

The method of “sub” is called from the “re” module of
Python. It can be used to remove punctuation and special
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characters. Corresponding codes are as follows:

new_txt = re.sub(punc, "", txt)

(2) The method of “cut” from the “jieba” module is used to
cut words.

init_words = jieba.lcut(txt, cut_all=False)

(3) Remove stop words. According to the stop words list,
the words are filtered to remove stop words. Examples of stop
words are “2+ [1]. O, 1...”.

(4) Calculate the total number of words and each word
frequency. Key points are as below:

for word in init_words:
if word not in stopwords:
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if word != "\t 3. Experimental Results
#print(word)
words.append(word) We designed a configurable parameter that can control the
# outstr +="" “N” number of Top N words. When applying N=30, the Top
number = len(words) 30 frequency words are shown in Figure 3.
Top 30 of Classical Chinese content in college Top 30 of ancient poems and literature
NO. entrance examination questions in Chinese language textbooks
Word Word Frequency | Percentage(%) Word Word Frequency Percentage(%)
1 1 189 3.24 1, 230 2.26
2 = 132 2.26 Iiii} 182 1.79
3 i1l 131 2.24 El 82 0.81
4 N 71 1.22 ZD 71 0.7
5 AN 48 0.82 N 69 0.68
6 5 48 0.82 5 64 0.63
7 % 48 0.82 H 63 0.62
8 5 45 0.77 Iy 55 0.54
9 H 43 0.74 LA 53 0.52
10 H 39 0.67 5 51 0.5
11 KT 34 0.58 H 49 0.48
12 PA 34 0.58 & 49 0.48
13 | 34 0.58 + 42 0.41
14 = 31 0.53 = 41 0.4
15| f#7l 28 0.48 KF 40 0.39
16 B 27 0.46 E 37 0.36
17 & 27 0.46 1r 34 0.33
18 A 26 0.45 T 34 0.33
19 g 25 0.43 27 32 0.31
20 | MR 24 0.41 A 31 0.3
21 + 23 0.39 £ 27 0.27
22| AEE 20 0.34 B 26 0.26
23 = 18 0.31 7R 25 0.25
24 Bt 18 0.31 A 24 0.24
25| HT1 18 0.31 Eld 23 0.23
26 AL X 16 0.27 5 22 0.22
27 *if 16 0.27 e 22 0.22
28 ¥ 16 0.27 N 22 0.22
29 14 15 0.26 LN 21 0.21
30| R 14 0.24 i 21 0.21

Figure 3. Top 30 Words, word frequency, and percentage.

We compared the top 10 words. It is found that 80% of s to require in-depth understanding in conjunction with ex-
them in the college entrance examination questions overlap ~ ample sentences.
with the top 10 words in high school textbooks (marked in At the same time, it is observed that there are some limita-
green in Figure 3). It shows that the top 10 high-frequency  tions in the “jieba” module for word segmentation in classical
words in the 72 ancient texts that must be memorized in high Chinese. For example, the correctness of the word cutting for
school Chinese textbooks highly overlap with the top 10 the term "B #%' remains to be debated. We realize that the
high-frequency words in college entrance examination ques-  accuracy of word cutting significantly impacts the final fre-
tions. This result shows that high school students need to  quency statistics of words. Therefore, in the next work, further
importance ancient poetry and literature in their textbooks. In research will be conducted to improve the accuracy of word
addition, it is found that high-frequency words, due to their  cutting in classical Chinese. Another content is to generate
frequent usage, often contain multiple semantics. It needs  example sentences for Top N words. This can help high
more time to understand and master. Arecommended method  school students better learn and master classical Chinese.
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4. Conclusions

Classical Chinese and ancient poetry carry the long history
and splendid culture of our country. They contain brilliant

wisdom and humanistic ideas that have shone through the ages.

As high school students, we should master classical Chinese
semantics and expression norms. This can help us master clas-
sical Chinese and absorb the excellent ideas of the ancients.

This article focuses on the content of classical Chinese and
poems in high school. Firstly, it collects ancient poetry and
classical Chinese content from high school textbooks and the
past 15 years of college entrance examination questions; Then
cuts words and calculates word frequency statistics; Finally,
the statistical results are analyzed and high-frequency words
are provided. The experimental results show that this method
can analyze words in high school classical Chinese automati-
cally, providing a reference for high school students to im-
prove their learning efficiency in classical Chinese.
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