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ABSTRACT 
Through the investigation of Chinese reading comprehension ability, the evaluation index system of 
Chinese reading comprehension ability is constructed, combining the hierarchical analysis method 
(AHP) and the data characteristic method (CRITIC) to combine the indexes to assign weights, and then 
using the fuzzy comprehensive evaluation model to calculate the indexes to quantify Chinese reading 
comprehension ability. After that, the indicators affecting Chinese reading comprehension ability in 
language education were screened and sorted out using a binary logistic regression model, and the 
Chinese reading comprehension ability education was optimized based on machine learning. This 
paper constructs a systematic evaluation model of Chinese reading comprehension in colleges and 
universities with 5 first-level indicators and 22 second-level indicators, and obtains the final score of 
the system of 87.73 points, the fuzzy comprehensive score of the five first-level indicators of "reading 
ability, general comprehension ability, deep comprehension ability, evaluation appreciation ability, and 
comprehensive application ability" is between 86.63 points and 88.68 points, and the fuzzy 
comprehensive score of 22 second-level indicators such as vocabulary, language comprehension 
ability and logical reasoning ability is between 80.68 points and 90.38 points. The final score of each 
indicator was 88.67, and the model was evaluated extremely well. In addition, the empirical analysis 
showed that all the indicators had a significant effect on Chinese reading comprehension (P < 0.05), 
and the language education should be optimized in terms of vocabulary mastery and the cultivation of 
critical thinking. 
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1. Introduction 

Reading comprehension is one of the core competencies of students' language literacy, which involves 
not only students' acquisition, processing and application of textual information, but also their 
thinking, aesthetic and judgmental abilities [1-2]. By cultivating and improving reading 
comprehension, it can help students better understand the meaning of the text, the author's intention 
and thoughts and feelings, so as to improve their language use ability, thinking ability and aesthetic 
ability [3-4]. Therefore, teachers should fully recognize the importance of reading comprehension 
ability and actively take measures to cultivate and improve students' reading comprehension ability 
[5-6]. 

In the era of knowledge explosion and rapid development of information technology, reading is not 
only an important way for students to acquire knowledge, but also an important means to cultivate 
thinking ability, aesthetic emotion and humanistic literacy [7-8]. Language teaching plays an 
irreplaceable and important role in shaping students' worldview, outlook on life and values [9]. The 
cultivation of reading comprehension ability is not only related to the improvement of students' 
language performance, but also an embodiment of students' comprehensive quality, which requires 
students to dig deeper into the deeper meaning of the text on the basis of understanding the surface 
meaning of the text, to analyze and evaluate the author's viewpoints and attitudes, and to be able to 
combine with their own experience to think and express creatively [10-12]. Therefore, language 
teachers should be good at summarizing reading teaching strategies suitable for students in teaching 
practice, stimulating students' reading interest through diversified teaching methods, cultivating 
students' critical thinking and creative thinking, making students think in reading and deepening 
reading in thinking, so as to improve students' reading comprehension ability, and laying a solid 
foundation for their lifelong learning and comprehensive development [13-15]. 

To develop students' Chinese reading comprehension ability, we need to study a series of issues such 
as how to design suitable carriers, adopt suitable strategies and develop suitable assessment tools. 
Among them, the development of assessment tools is particularly important [16-17]. Students' 
behavioral performance in the process of learning and problem solving can be used to describe the 
level of their competence development (referred to as “performance level” in this paper). With this 
assessment tool, teachers can timely and accurately determine the level of students' competence 
development in teaching and take appropriate measures to promote the development of students' 
competence [18-19]. 

Reading comprehension is an important part of students' language and social skills, so it is 
necessary to explore the composition and logic of the factors affecting reading comprehension and, 
based on this, to discover strategies to improve students' reading comprehension. Many social 
researchers have conducted research and analysis around the above objectives through empirical 
investigations and experimental classroom studies. Literature [20] examined the association between 
basic language skills, higher-order cognitive skills, vocabulary reading and reading comprehension in 
Chinese, and conducted empirical investigations through experimental classroom methods, which 
showed that grammar, orthography, reasoning and word reading all contribute to the improvement of 
reading comprehension. Literature [21] tested 121 students in Hong Kong on Chinese decoding, 
listening, and reading comprehension assessment and found that a good orthographic knowledge base 
and fluent Chinese character recognition both significantly and positively affected Chinese learners' 
reading performance. Literature [22] examined how vocabulary knowledge affects reading 
comprehension based on an independent sample of 89 students from elementary to master's level, 
and based on the results of the study, it was found that vocabulary knowledge affects the progress of 
text comprehension through facial semantic recognition, and at the same time vocabulary knowledge, 
grammatical knowledge, and inference can be better coordinated to support the comprehension of 
text reading. Literature [23] attempted to empirically examine the association between students' 
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reading comprehension and reading engagement in terms of behavioral, affective, and cognitive 
engagement, and the results of statistical analysis with reference to the consistency model showed a 
linear relationship between reading engagement and reading comprehension. 

While the above studies focus on the influence of students' internal knowledge and skill structures 
on reading comprehension, some researchers have also tried to explore the influence of students' 
reading comprehension from the students' external (environmental) factors, such as the reading 
media, peer assessment, and so on. Literature [24] describes a Norwegian academic program to assess 
how reading media affects reading comprehension, which revealed that paper-based media is more 
beneficial for developing students' reading comprehension through paper and digital screen tests. 
Literature [25] emphasized the importance of instructional assessment and conducted a controlled 
experiment to investigate the effects of peer assessment on students' reading comprehension, reading 
motivation, and other literacy skills, and found that peer assessment was beneficial to students' 
language learning outcomes and reading comprehension. 

Furthermore, the direction of reading comprehension assessment has also been investigated by 
scholars using comparative testing and literature review methods. Literature [26] conducted a 
comparative test of reading comprehension assessment methods on a sample of Kenyan children and 
pointed out that the three methods of reading comprehension assessment studied were not very 
different from each other due to the fact that the three assessment methods have similar underlying 
logic and index elements. Literature [27] discusses that the formal structure of reading comprehension 
has changed dramatically in the 21st century, but the corresponding quantitative methods of 
assessment are not able to capture these changes in reading comprehension skills, thus a theory-
driven, developmentally-sensitive assessment model with a scenario-based assessment paradigm as 
the core logic was conceptualized and feasibility validation of its performance was carried out. 

This paper constructs a quantitative model of reading comprehension ability of college text based 
on AHP-CRITIC and fuzzy synthesis method from the multi-dimensional aspects of recognizing reading 
ability, general comprehension ability, deep comprehension ability, evaluation and appreciation ability, 
and comprehensive application ability. In terms of the quantification of the assessment parameters of 
the system, the hierarchical analysis method (AHP) and CRITIC method are proposed to determine the 
subjective and objective weights of the indicators. After that, the idea of fuzzy comprehensive 
evaluation method is used to assess and get the quantitative results of students' Chinese reading 
comprehension ability in the process of language education. Finally, Logistic regression is used to 
analyze the factors affecting the Chinese reading comprehension ability, so as to realize the 
optimization of language education in many aspects. 

2. Construction of quantitative model evaluation index system of Chinese 
reading comprehension ability 

2.1. Construction of comprehensive evaluation index system for Chinese reading comprehension ability 

Combined with relevant questionnaires and surveys, the comprehensive evaluation index system of 
Chinese reading comprehension ability of college students is shown in Table 1. The first-level 
indicators include reading recognition ability, general comprehension ability, deep comprehension 
ability, evaluation and appreciation ability, and comprehensive application ability. Literacy includes 
five indicators: vocabulary, reading speed, word recognition, understanding of the meaning of words, 
and flexible use of words in sentences. General comprehension skills include four items: “language 
comprehension, logical reasoning, critical thinking and abstract thinking”. Evaluation and 
Appreciation includes four secondary indicators: “in-depth analysis and critical thinking, logical 
reasoning and summarizing, distinguishing between facts and opinions, and applying information to 
solve problems.” Evaluation and Appreciation Ability includes 4 items: “Aesthetic Experience, Cultural 
Background Understanding, Artistic Skill Analysis, and Emotional Resonance”. Comprehensive 
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application skills include “problem solving skills, decision-making skills, critical thinking skills, 
interdisciplinary integration skills, and technology application skills”. 

Table 1. Chinese reading comprehension ability evaluation index system 

Standard layer Index layer 

A:Ability to read 

A1: Vocabulary 

A2: Reading speed 

A3: Word reading ability 

A4: Word meaning comprehension 

A5: Use the word to make a sentence 

B:General understanding 

B1: Language comprehension 

B2: Logical reasoning ability 

B3: Critical thinking 

B4: Abstract thinking ability 

C:Deep understanding 

C1. Deep analysis and critical thinking 

C2. Logical reasoning and summary 

C3. Distinguish between facts and opinions 

C4. Apply information to solve problems 

D:Evaluation ability 

D1. Aesthetic experience 

D2. Cultural background 

D3. Art analysis 

D4. Emotional resonance 

E:Comprehensive application ability 

E1. Problem solving 

E2. Decision making capacity 

E3. Critical thinking 

E4. Interdisciplinary ability 

E5. Technical ability 

2.2. Calculation of portfolio weights based on AHP-CRITIC 

2.2.1. Calculation of subjective weights based on AHP: 

1) Establishment of hierarchical model. In problem solving, according to the attributes or goals of the 
problem, the attributes or goals are decomposed into different constituent elements, and the elements 
are hierarchically categorized according to their interconnections and affiliation relationships to form 
a hierarchical model [28]. In this paper, the Chinese reading comprehension ability of college students 
as the research object is set as the target layer, the construction effect, operation and maintenance 
effect, application effect and management effect are the 4 closed-loop links of the construction, 
operation, management and application of the security monitoring system in colleges and universities, 
which are set as the criterion layer, and the detailed indexes of the 4 criterion layers are set as the 
program layer. 

2) Construct judgment matrix. Judgment matrix [29], also known as pairwise comparison matrix, 
indicates that the elements of this layer (program layer or guideline layer) against the importance of 
the elements of the previous layer of comparison with each other, in the comparison of the relative 
importance of the elements, this paper adopts the 1-9 proportionality scaling method, 1-9 scaling 
method in line with the cognitive judgment of the majority of people on the things. Scales 1, 3, 5, 7 and 
9 represent equally important, slightly important, obviously important, strongly important and 
extremely important respectively; while 2, 4, 6 and 8 are between the above two neighboring levels. 
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3) Eigenvalue and consistency test. After the judgment matrix is obtained through expert evaluation, 
the largest eigenroot max   and the corresponding eigenvector  X   are solved according to the 
matrix eigenroot and eigenvector solving method, which is a conventional n -order matrix, and will 
not be described in detail in this paper. In order to facilitate the calculation, this paper uses SPSSPRO 
online data analysis platform to solve  X  and max . 

Normalization of eigenvectors 
In order to reϐlect the importance of the elements of the judgment matrix to the elements of the 

previous layer, it is necessary to normalize the eigenvectors  X , so as to derive the weight vector: 

1 2 3{ , , }Tabp nW W W W W , the normalization formula is as follows: 

 

1

, 1,2,...j
ahpj n

j
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 

  (1) 

Calculate the consistency index CI 
CI is the judgment matrix deviation consistency index, the larger the CI value, the worse the 

consistency, the closer to 0, the better the consistency, CI calculation formula is as follows: 
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Calculate the consistency ratio CR: 

 
CI

CR
RI

  (3) 

In the above equation, CI is the matrix consistency index and RI is the average random one-time 
index. If CR=0, there is complete consistency, if CR is close to 0, there is satisfactory consistency, in this 
paper, when CR<0.1, the consistency is in the acceptance range, and vice versa, the judgment matrix is 
adjusted until the CR value is in the acceptance range. 

2.2.2. Calculation of objective weights based on the CRITIC method. CRITC is an objective 
assignment based on data characteristics, which mainly takes into account the inϐluence of the 
indicator variance size and the conϐlict between each other on the weights, as an improvement of 
entropy weighting method, which takes into account both the correlation between the indicators and 
the variability between the indicators. If two indicators have a strong positive correlation, it means 
that their conϐlict is low. 

1) According to the evaluation index system, select m   experts who have experience in the 
construction, operation and management of university security monitoring system or specialize in the 
research of university security monitoring system to evaluate the n   evaluation indexes, and 
construct the initial data matrix of evaluation indexes R. In the following formula, ijr  represents the 
evaluation data of the i  th expert for the j  th indicator and 1,2, , 1,2,j n i m     in the matrix. 
The formula is as follows: 
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2) Determine the coefϐicient of variability of the indicator j  and the coefϐicient of conϐlict of the 

indicator j  . In the following formula, jr   is the mean value of the j  th indicator, and kj   is the 

correlation coefϐicient of the k th indicator and the j th indicator as follows: 

 2

1 1

(
1

, 1 , 1, 2 .( .) ,) .
m n

j ij j j kj
i k

r r j n
m

  
 

       (5) 

3) The informativeness of the indicator jE  Calculation: 

 , 1, 2 , ...j j jE j n    (6) 

4) Calculation of indicator weights: 
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2.2.3. Combination weight calculation. Above, subjective weights are calculated by AHP, objective 
weights are calculated by CRITIC, and combined weights are calculated by applying the following 
formula to determine the ϐinal weights of each indicator are calculated as follows: 
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2.3. Quantification of assessment parameters 

2.3.1. Evaluation indicators and weighting sets. In the quantification of the assessment parameters 
using the fuzzy comprehensive evaluation method, the possibility of the data security risk of the 
system on each indicator is assessed by the members of the assessment team based on the 
performance of the business system itself on each indicator, and the fuzzy comprehensive evaluation 
reference scale is shown in Table 2. In the data security risk assessment work, the higher the data 
security risk, the more likely it is that a data security accident will occur, and the lower the score of the 
risk assessment. 
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Table 2. Fuzzy comprehensive evaluation reference scale 

Grade Identification Describe 

5 High The probability of data security events is high and easy to happen 

4 Higher The probability of data security events is higher and more prone to accidents 

3 General The probability of the data security event is common and prone to accidents 

2 Lower The probability of the data security event is low and is more difficult 

1 Very low The probability of the data security event is low and is extremely difficult 

2.3.2. Constructing evaluation sets. Determine the evaluation set (i.e., evaluation level) as follows: 

 High, Higher, Gener },{ al, Lower  Very lowV   (9) 

The afϐiliation matrix is obtained from the statistical table: 

 ( 1,...,8, 1,...,5)ij i jV    (10) 

ijV   is the number of team members whose risk level is selected as jV   relative to indicator iS  , 

where the team leader is counted as number * 2. 

2.3.3. Constructing the fuzzy relationship matrix. For each indicator, a fuzzy relationship matrix is 
constructed based on the evaluation set through research or expert ratings. The corresponding fuzzy 
relationship matrix for each indicator reϐlects the degree to which the indicator satisϐies each 
evaluation level. 

The fuzzy relationship matrix is obtained by normalizing the ijV  matrix by columns: 

 ( 1,...,8, 1,...,5)ijR i j   (11) 

For example, for 1S   (Data Classiϐication and Recognition), the fuzzy relationship vector is 

1 11 12 13 14 15{ , , , , }r r r r rR  . Here, ( 1,...,5)ljr j   means lS  for “very high”, “high”, “average”, “low”, “very low” 

afϐiliation evaluation. 

2.3.4. Conducting fuzzy integrated evaluations. The weight set  S  and the fuzzy relationship matrix 
 R  are combined using the fuzzy synthesis operation to obtain a comprehensive evaluation result  B . 
Eq: 

 B S R   (12) 

For each row 1 2 5{ , ,..., }i i i iR r r r  of    0.229,0.133,0.141,0.150,0.101,0.082,0.100,0.064S   and R , 

perform the following operations: 

 8Form  ax 1al( , ), ,...,l j i ijB iw r   (13) 

In this way, the ϐinal evaluation vector 1 2 5{ , ,..., }B b b b  is obtained, where each   jb  represents the 

afϐiliation of the entire business system to the corresponding evaluation level in the evaluation set V . 

3. Evaluation results and analysis of Chinese reading comprehension skills 

3.1. Determination of evaluation system weights 

In this paper, a questionnaire was distributed to 200 students in college B and scored according to the 
hierarchical analysis method. In this paper, a total of 200 questionnaires were distributed and 200 
valid questionnaires were returned, with a valid recovery rate of 100%. The judgment matrix is 
determined according to the scoring of the respondents. The weights of the process indicators 
obtained are shown in Table 3. The results show that among the first-level indicators, the indicator of 
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deep comprehension has the largest weight of 0.3113, followed by the ability to recognize and read, 
which is 0.2531. The weights of general comprehension, evaluation and appreciation, and 
comprehensive application are relatively low, ranging from 0.1238 to 0.1724. Among the 22 second-
level indicators, those with weights greater than 0.1 are language comprehension and in-depth 
analysis (0.1032) and critical thinking (0.1014), and the weights of the remaining indicators are less 
than 0.1. 

Table 3. Process index weight 

Standard layer weighting Index layer weighting 

A:Ability to read 0.2531 

A1:Vocabulary 0.0834 

A2:Reading speed 0.0751 

A3:Word reading ability 0.0542 

A4:Word meaning comprehension 0.0321 

A5:Use the word to make a sentence 0.0083 

B:General 

understanding 
0.1724 

B1:Language comprehension 0.1032 

B2:Logical reasoning ability 0.0411 

B3:Critical thinking 0.0084 

B4:Abstract thinking ability 0.0197 

C:Deep understanding 0.3113 

C1.Deep analysis and critical thinking 0.1014 

C2.Logical reasoning and summary 0.0828 

C3.Distinguish between facts and opinions 0.0734 

C4.Apply information to solve problems 0.0537 

D:Evaluation ability 0.1238 

D1.Aesthetic experience 0.0542 

D2.Cultural background 0.0333 

D3.Art analysis 0.0216 

D4.Emotional resonance 0.0147 

E:Comprehensive 

application ability 

0.1394 

 

E1.Problem solving 0.0612 

E2.Decision making capacity 0.0542 

E3.Critical thinking 0.0096 

E4.Interdisciplinary ability 0.0077 

E5.Technical ability 0.0067 

3.2. Valuation of process evaluation indicators 

According to the weights of the process evaluation indexes determined above, fuzzy comprehensive 
evaluation is utilized to calculate the score of each evaluation index. In this paper, a total of 200 
questionnaires were distributed to the students of college B, and 200 valid questionnaires were 
obtained, with an effective rate of 100%. And using SPSS software to 200 questionnaires for reliability 
and validity test, the questionnaire reliability is 0.9876, validity is 0.9886 can be used for further 
analysis. The final collation to get the affiliation of each index, the process index affiliation is shown in 
Table 4. 

Table 4. Process index membership 

Standard layer Index layer High Higher General Lower Very low 

A 

A1 0.4009 0.4008 0.1983 0 0 

A2 0.401 0.3993 0.0802 0.0295 0.09 

A3 0.3992 0.4013 0.1995 0 0 

A4 0.4009 0.4008 0.1692 0.0291 0 
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A5 0.4008 0.4012 0.1096 0 0.0884 

B 

B1 0.4009 0.4017 0.1974 0 0 

B2 0.3979 0.4028 0.1691 0.0302 0 

B3 0.4011 0.4013 0.1976 0 0 

B4 0.3983 0.4006 0.2011 0 0 

C 

C1 0.401 0.3986 0.1707 0.0297 0 

C2 0.3972 0.3994 0.2034 0 0 

C3 0.3973 0.4016 0.2011 0 0 

C4 0.4022 0.4028 0.195 0 0 

D 

D1 0.3991 0.4 0.1703 0.0306 0 

D2 0.4005 0.4005 0.199 0 0 

D3 0.4004 0.4042 0.1954 0 0 

D4 0.3991 0.4006 0.2003 0 0 

E 

E1 0.4006 0.3986 0.2008 0 0 

E2 0.4018 0.4007 0.1094 0 0.0881 

E3 0.4004 0.398 0.1715 0.0301 0 

E4 0.4004 0.4002 0.1697 0.0297 0 

E5 0.4001 0.4005 0.1994 0 0 

 
The fuzzy scores of Chinese reading comprehension ability indicators are shown in Table 5. After 

calculation, the fuzzy score of Chinese reading comprehension ability is 87.73, indicating that the 
indicators as a whole have a high impact on Chinese reading comprehension ability. The fuzzy 
composite scores of the five secondary indicators of “reading recognition ability, general 
comprehension ability, deep comprehension ability, evaluation and appreciation ability, and 
comprehensive application ability” are all above 85, which proves that the five indicators are in line 
with the screening rules. 

Table 5. Chinese reading comprehension index fuzzy score 

Target layer Fuzzy score Index layer Fuzzy score 

Chinese reading comprehension ability 87.73 

Ability to read 87.75 

General understanding 87.28 

Deep understanding 88.68 

Evaluation ability 86.63 

Comprehensive application ability 87.03 

 
According to the above, the fuzzy scores of all the indicators are derived in the same way, and finally 

the fuzzy score situation of the process evaluation indicators of students' Chinese reading 
comprehension ability in University B is shown in Table 6. The results show that the fuzzy scores of 
the process evaluation indicators show that the fuzzy composite scores of the 22 secondary indicators 
result in the range of 80.68-90.38 points, and the affiliation of their process indicators are all at a very 
high level. 

Table 6. Fuzzy score of the process evaluation index 

Target layer Fuzzy score Standard layer Fuzzy score Index layer Fuzzy score 

Chinese reading comprehension ability 88.37 A 87.73 

A1 88.26 

A2 87.45 

A3 85.48 
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A4 83.13 

A5 80.78 

B 87.01 

B1 90.38 

B2 84.25 

B3 80.94 

B4 81.91 

C 88.70 

C1 90.09 

C2 88.34 

C3 87.41 

C4 85.40 

D 86.03 

D1 85.37 

D2 83.16 

D3 82.16 

D4 81.45 

E 86.35 

E1 86.13 

E2 85.45 

E3 80.96 

E4 80.70 

E5 80.68 

3.3. Valuation of outcome evaluation indicators 

1) Indicator weights. In determining the weights of the outcome evaluation indicators, this paper 
mainly refers to the relevant provisions of the Chinese reading comprehension evaluation standards 
for college students issued by the educational institutions in Province B to determine the weights of 
the indicators of Chinese reading comprehension for college students. The weights of the ϐive ϐirst-
level indicators of “reading recognition ability, general comprehension ability, deep comprehension 
ability, evaluation and appreciation ability, and comprehensive application ability” are 20%, 20%, 30%, 
20% and 20% respectively. 

2) Scoring standard. In this paper, the teacher marking scoring ratio of the indicator is set at 60 points, 
and the maximum score is set at 100 points to calculate the final score of the resultant indicator. The 
scores of the resultant evaluation indicators of the students in college B are shown in Table 7. The final 
score of the outcome evaluation index can be calculated by weighted average: 88.67 points. The score 
results are rated at a very high level, which is consistent with the actual situation. It can be seen that 
the evaluation model proposed in this paper is more effective. 
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Table 7. The results of the results of college students' results 

Target layer 
Standard 

layer 

Index 

layer 
Weighting 

Reading 

standard 

Actual score 

ratio(%) 

Final 

score 

Chinese reading 

comprehension ability 

A 

A1 

20% 

≥10% 11.99 82 

A2 ≥1% 1.55 84 

A3 ≤55% 41.87 88 

A4 ≤12% 7.98 81 

A5 ≥15% 18.03 80 

B 

B1 

20% 

≥15% 17.99 87 

B2 ≥10% 12.97 74 

B3 ≤36% 28.02 85 

B4 ≥17% 18.04 83 

C 

C1 

30% 

≥50% 87.95 100 

C2 ≥24% 47.97 88 

C3 ≥40% 67.98 100 

C4 ≥5% 8.01 89 

D 

D1 

15% 

≥15% 23.04 84 

D2 ≤70% 53.02 88 

D3 ≥80% 92.92 100 

D4 ≥75% 87.98 100 

E 

E1 

15% 

≥16% 31.91 82 

E2 ≥5% 8.94 93 

E3 ≤65% 63.03 89 

E4 ≥7% 12.98 87 

E5 ≥20% 23.02 85 

4. Logistic Regression Machine Learning Optimization Strategies for Chinese 
Language Comprehension 

Logistic regression [30] is a generalized linear model that can be used to identify inϐluencing factors 
and categorize samples, which differs from linear regression in that it examines how categorical 
variables are related to the independent variable. Fitting a regression to a categorical variable is 
looking at the probability of that categorical variable occurring: 

 1 1 2 2
ˆ ... m mP X X X         (14) 

However, the relationship between (0 1)P p   and X  does not fulϐill the prerequisite of linear 
relationship required for linear regression analysis, to solve this problem, logit transformation is 
introduced by taking logarithmic value of the ratio of occurrence to non-occurrence of a certain 
probability which is also known as odds i.e. ( ) ( / (1 ))In odds In P P  , which is linearly related to the 
independent variable and takes a value between   and  . Based on this, a logistic regression 
model with ( )logit P  as the dependent variable was developed as follows: 

 1 1 2 2log ( ) m mit P X X X        (15) 

The inverse of the above equation is obtained: 

 1 1 2 2

1 1 2 2

exp( )

1 exp( )
m m

m m

X X X
P

X X X

   
   
  


     (16) 
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where ( 1... )i i m    represents the amount of change in the natural logarithmic value of the ratio 

caused by each unit change in iX . 

According to the number and orderliness of the dependent variable, it is categorized into: 
dichotomous, unordered multicategorical, and ordered multicategorical Logistic regression. This 
paper explores the factors affecting students' Chinese reading comprehension ability in the process of 
language education, and its dependent variable is whether students like to do Chinese reading 
comprehension (0: represents dislike, 1: represents like), which belongs to the dichotomous category, 
so the analysis of the factors affecting Chinese reading ability in this paper adopts the dichotomous 
logistic regression model, and the conditions of its use need to be satisϐied: logit(P) and the 
independent variables are linearly related, and the variables are independent of each other. The 
conditions to be met are: logit(P) and the independent variables are linear, and the variables are 
independent of each other. 

In this paper, logistic regression analysis is performed using SPSS software, which has been widely 
used for its simplicity and easy interpretation of data. The results can be obtained by importing the 
training set data into SPSS, while the validity test of the logistic regression model and the evaluation 
of the model's goodness-of-ϐit are embedded in this software. There are two issues that need to be 
veriϐied when performing logistic regression analysis: one is whether the constructed model is 
meaningful, and the other is the goodness of ϐit of the model. Among them, the signiϐicance of the 
veriϐied model can be judged by the size of the P value of the model in the "Omnibus test of model 
coefϐicients", as long as the P value is less than 0.05, the model can be proved to be meaningful, and 
the effect of the veriϐication model ϐitting can be judged by the size of the P value in the "Hosmer and 
Lemeshow test", P>0.05, the effect of model construction is better, and vice versa, the effect of model 
construction is not good. 

5. Empirical analysis of factors affecting students' Chinese reading 
comprehension skills 

5.1. Data sources and descriptions 

The main object of research in this section is the Chinese reading comprehension of students in 
language education in colleges and universities. The data for empirical analysis mainly comes from the 
questionnaire survey done in 2022-2023. The questionnaire survey was based on 500 students from 
five colleges and universities in Province B. A total of 493 valid questionnaires were collected. Among 
the 493 questionnaires, 93 people under 12 years old accounted for 18.86%, 108 people between 12-
15 years old accounted for 21.91%, 187 people between 15-18 years old accounted for 37.93%, and 
105 people over 18 years old accounted for 21.30%. There were 254 males (51.52%) and 239 females 
(48.48%). There are 98 people with elementary school education or below, accounting for 19.88%, 
106 people with middle school education, accounting for 21.50%, 185 people with high school 
education, accounting for 37.53%, and 104 people with bachelor's degree or above, accounting for 
21.10%. 

Students were exposed to Chinese reading comprehension, and the majority of them had really deep 
exposure to Chinese reading comprehension and maintained their exposure for a long time. Fewer of 
them have less than 3 years of experience in using Chinese reading comprehension. The survey data 
shows that the number of people who have been exposed for 3 years or less is 186 (17.44%), the 
number of people who have used Chinese reading comprehension for 3-6 years is 123 (24.95%), the 
number of people who have been online for 6-9 years is 254 (51.52%), and the number of people who 
have been online for more than 9 years is 30 (6.09%). 
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5.2. Selection of variables 

To assign values to the dependent variables, this paper categorizes the dependent variables into five 
types, namely, “strong, relatively strong, average, low, and very low Chinese reading ability”, with 
values of 5, 4, 3, 2, and 1. Through investigation, this paper selected age, gender, educational 
background, years of exposure to Chinese reading, and 22 related variables including the five abilities 
mentioned above. The related variables are described in Table 8. The results show that a total of 26 
relevant factors affecting Chinese reading ability in the process of Chinese education are selected and 
quantified. 

Table 8. Instructions for relevant variables 

Variable Variable content Ability division Variable value 

Y Chinese reading comprehension ability 
Chinese reading 

ability level is 
divided 

High=5 
Higher=4 
General=3 
Lower=2 

Very low=1 
X1 Age 

Basic 
characteristic 

>18=4, 15—18=3, 12—15=2, <12=1 
X2 Gender Female=0, male=1 

X3 Educational background 
Primary school = 1, middle school = 2, 

high school = 3, undergraduate and 
above = 4 

X4 Read the length of Chinese reading ≤3=1, 3—6=2, 6—9=3, ≥9=4 
X5 A1: Vocabulary 

Ability to read 

High=5,  
Higher=4,  
General=3,  
Lower=2,  

Very low=1 

X6 A2: Reading speed 
X7 A3: Word reading ability 
X8 A4: Word meaning comprehension 
X9 A5: Use the word to make a sentence 

X10 B1: Language comprehension 

General 
understanding 

X11 B2: Logical reasoning ability 
X12 B3: Critical thinking 
X13 B4: Abstract thinking ability 
X14 C1. Deep analysis and critical thinking 

Deep 
understanding 

X15 C2. Logical reasoning and summary 
X16 C3. Distinguish between facts and opinions 
X17 C4. Apply information to solve problems 
X18 D1. Aesthetic experience 

Evaluation ability 
X19 D2. Cultural background 
X20 D3. Art analysis 
X21 D4. Emotional resonance 
X22 E1. Problem solving 

Comprehensive 
application 

ability 

X23 E2. Decision making capacity 
X24 E3. Critical thinking 
X25 E4. Interdisciplinary ability 
X26 E5. Technical ability 

5.3. Analysis of empirical results 

The results of the logistic regression modeling of the factors affecting Chinese reading comprehension 
are shown in Table 9. The results show that gender, students' education, age, time of exposure to 
Chinese reading, and so indicators of the five proficiency factors have a significant effect on the Chinese 
reading comprehension of “machine learning” students. Among them, the five factors of "vocabulary, 
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reading speed, word recognition ability, word meaning comprehension and flexible use of words to 
form sentences" in general ability had significant differences on Chinese reading ability, and their Wald 
coefficients were 17.626, 14.462, 14.364, 14.302 and 14.428, respectively, and the corresponding 
significance was less than 0.05. The Wald coefficient of the four indicators of "language comprehension 
ability, logical reasoning ability, critical thinking ability and abstract thinking ability" on Chinese 
reading ability was 14.282-16.162, and the corresponding P value was < 0.05, which was significantly 
different. The Wald coefficients corresponding to the four evaluations of appreciation, namely "in-
depth analysis and critical thinking, logical reasoning and summarization, distinguishing facts and 
opinions, and applying information to solve problems", were relatively low, which were 13.946, 14.655, 
14.300, and 14.328, respectively, but their effects on Chinese reading ability in language education 
were significantly different (P<0.05). Four indicators of evaluation and appreciation ability and five 
indicators of comprehensive application ability are significantly and positively correlated with Chinese 
reading ability, and the Wald coefficients of the nine indicators range from 14.257 to 17.586, with the 
maximum value of significance only 0.0063 < 0.05. Obviously, these two indicators have a greater 
influence on Chinese reading ability in Chinese language education. In summary, in the actual teaching 
process, not only the mastery of words, but also the understanding and application of the content of 
the words should be paid more attention to, so as to help the students in the process of Chinese reading 
comprehension to more easily and quickly grasp the central idea of the article, and then help them to 
answer the questions quickly. At the same time, we should strengthen the critical thinking and in-
depth analysis of students' knowledge of Chinese reading comprehension to improve students' quality 
and help them improve their Chinese reading comprehension ability more quickly. 
 

Table 9. Logistic regression model of Chinese reading ability factors 

Correlation variable B SD Wald coefficient Freedom Significance 

X1 0.9777 1.1507 17.586 1 0.0000 

X2 0.7959 0.1502 14.306 1 0.0057 

X3 0.8805 0.0408 15.827 1 0.0043 

X4 0.9934 2.1526 17.871 1 0.0000 

X5 0.9794 1.1483 17.626 1 0.0000 

X6 0.8022 0.0882 14.462 1 0.0048 

X7 0.7983 3.1498 14.364 1 0.0052 

X8 0.7952 0.1528 14.302 1 0.0057 

X9 0.8021 0.1471 14.428 1 0.0053 

X10 0.8183 1.0197 14.695 1 0.0042 

X11 0.8972 0.1499 16.162 1 0.0025 

X12 0.8144 0.1498 14.645 1 0.0053 

X13 0.7931 1.1026 14.282 1 0.0057 

X14 0.7756 0.1482 13.946 1 0.0086 

X15 0.8155 0.0098 14.655 1 0.0054 

X16 0.793 2.1483 14.300 1 0.0056 

X17 0.7975 0.1483 14.328 1 0.0055 

X18 0.7916 0.1294 14.257 1 0.0060 

X19 0.819 0.0103 14.741 1 0.0052 

X20 0.8103 0.0197 14.590 1 0.0058 

X21 0.8094 2.1492 14.566 1 0.0058 

X22 0.7954 0.1519 14.310 1 0.0057 

X23 0.8978 1.2506 16.151 1 0.0015 
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X24 0.7013 0.0798 17.586 1 0.0000 

X25 0.7941 1.1515 14.306 1 0.0057 

X26 0.6179 0.1982 15.827 1 0.0063 

6. Conclusion 

In this paper, a comprehensive evaluation index system of Chinese reading comprehension ability was 
constructed, after which AHP-CRITIC analysis was used to assign weights to the indexes in the system, 
and then the fuzzy synthesis method was used to quantify Chinese reading ability. Finally, the 
correlation between the indicators of the evaluation system and Chinese reading comprehension 
ability was analyzed using a binary logistic regression model for optimization. The main conclusions 
are as follows: 

1) This paper constructs an evaluation model of Chinese reading comprehension system in colleges 
and universities based on AHP-CRITIC-fuzzy synthesis method, calculates the subjective weights of 5 
first-level indexes and 22 second-level indexes through the AHP method, and determines the objective 
weights of the indexes through the CRITIC method, and ultimately arrives at the weights of the indexes, 
and then applies the fuzzy synthesis evaluation method for comprehensive evaluation. 

2) The final score of the evaluation of Chinese reading comprehension ability of college students is 
87.73, and the fuzzy composite scores of the five secondary indicators, namely, “reading recognition 
ability, general comprehension ability, deeper comprehension ability, evaluation and appreciation 
ability, and comprehensive application ability”, range from 86.63 to 88.68. This proves that all five 
indicators affect Chinese reading comprehension. And the results of the fuzzy composite scores of the 
22 secondary indicators are all above 80 points, and the affiliation degree of their process indicators 
is extremely high. In addition, the final score of each index of the evaluation system constructed in this 
paper is 88.67, which shows that students' Chinese reading comprehension is better. 

3) The empirical results show that the Wald's coefficients of 26 indicators, such as gender, students' 
education, and the five competence factors, range from 13.946 to 17.871, and their significance is less 
than 0.05, which indicates that there is a significant correlation between the indicators of the 
evaluation system proposed in this paper and the reading comprehension ability in Chinese in 
language education, and that vocabulary and critical thinking can be optimized to further improve the 
reading comprehension ability in Chinese in language education. It can be optimized in terms of 
vocabulary and critical thinking to further improve Chinese reading comprehension ability. 
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