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Abstract: The present paper selects the junior high school mathematics textbooks of Zhejiang 

Education Edition in China and Kite Edition in Vietnam as the research objects, and employs the 

comprehensive exercise difficulty model to conduct a comparative analysis of the comprehensive 

difficulty of exercises in the "triangle" section of the textbooks from both countries.The research 

results show that there is no significant difference in the overall exercise difficulty between the two 

versions of the textbooks, and both exhibit a distribution characteristic of relatively high exploration 

and reasoning factors, followed by computation factors and knowledge content factors, with the 

background factor being the lowest.However, in terms of the computation factor, the Zhejiang 

Education Edition places more emphasis on "symbolic computation", while the Kite Edition tends to 

favor "numerical computation" in comparison.These research findings can provide certain references  

for the two countries in the compilation and use of examples and exercises in mathematics textbooks. 
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Study 

 

1 Introduction 

Exercises are an important part of mathematics textbooks. The number, type and difficulty of 

exercises not only reflect the value orientation of textbook writers, but also have an important impact 

on mathematics teaching[9]. Graphics and geometry are important areas of mathematics learning in 

junior high school. The content of triangle is particularly important for cultivating students’ logical 

reasoning ability, abstract thinking ability and spatial concept ability[10]. The Mathematics Curriculum 

Standards for Compulsory Education(2022 Edition) (Hereinafter referred to as the "New Curriculum 

Standards") [1]has reclassified the content of "Graphics and Geometry" ,with special emphasis on the 

understanding and application of triangle-related content. Given the fundamental role of triangles in 

plane geometry, this paper selects exercises on "triangles" as the research topic. Furthermore, both 

China and Vietnam are Asian countries with some similarities in their education systems[11]. Therefore, 
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a comparative study of the exercise difficulty in junior high school mathematics textbooks between 

China and Vietnam holds significant importance. 

Many scholars at home and abroad have utilized various difficulty models to analyze the 

comparative study of exercise difficulty[12, 13]. Nohara[2] first proposed the concept of comprehensive 

difficulty and analyzed it across four dimensions: extended problems, real-life contexts, calculations, 

and multi-step reasoning. In 2002, Bao Jiansheng[3] introduced the concept of comprehensive 

difficulty in mathematics curricula and established a four-factor comprehensive difficulty model for a 

comparative study of expected junior high school mathematics curricula between China and the 

United Kingdom. In 2014, Wang Jianpan et al[4] further refined Bao's comprehensive difficulty model 

by considering five difficulty factors: "Background" "Mathematical Cognition" "Computation" 

"Reasoning" and "Knowledge Integration" each of which was subdivided into 3-4 specific levels. In 

2019, Qin Lin[5] built upon Bao's difficulty model by adding "Exercise Type" and "Degree of 

Association with Examples" to construct a six-factor exercise difficulty model. In 2023, Zhang Li et 

al[6], in response to adjustments in the New Curriculum Standards, developed a comprehensive 

difficulty model that comprehensively summarizes the process of mathematical activities. This model 

uses five factors: "Exploration" "Background" "Computation" "Reasoning" and "Knowledge Content" 

to quantitatively assess the level of mathematical exercises across various difficulty factors. The 

quantitative values for each difficulty factor are then presented in the form of a pentagonal model to 

visually represent the comprehensive difficulty level and characteristics of mathematical exercises[14, 

15]. 

This paper selects the eighth-grade first semester, ninth-grade first and second semesters 

textbooks from the Zhejiang Education Edition (Hereinafter referred to as "the Zhejiang Edition") and 

textbooks from grades 7-2, 8-2, and 9-1 of the Vietnamese CánhDiều (Kite Edition) (Hereinafter 

referred to as "the Kite Edition") as the research subjects. Drawing on Zhang Li's optimized model of 

comprehensive exercise difficulty[6], this paper conducts a comparative study of exercises on 

"triangles" in mathematics textbooks from China and Vietnam, aiming to provide some references for 

the compilation and use of "triangle" exercises in junior high school mathematics textbooks in China. 

2 research design  

2.1 Research content 
Comparing textbooks from two countries, we found that the "Example" in the Kite Edition serve 

the same purpose as the "Try It Out" and "In-class Exercises" in the Zhejiang Edition in introducing 

chapter knowledge points and consolidating new learning. Similarly, the "Exercises" in the Kite 

Edition and the "Homework" in the Zhejiang Edition are designed to consolidate knowledge points 
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and evaluate learning outcomes. Given the consistency in the functions of exercises between the two 

editions, this paper selects the number of exercises from the three sections of the Zhejiang Edition, 

namely "Try It Out" "In-class Exercises" and "Homework" for comparison and analysis with the 

number of exercises from the two sections of the Kite Edition, namely "Example" and "Exercises" 

The statistical results are shown in Table 1. 

Table 1 The number of exercises on the "triangle" between China and Vietnam 

Textbook 

Version 
Grade Chapter Content Number of Exercises 

The Zhejiang 

Edition 

Eighth Grade 

(First Semester) 

Introduction to Triangles 

Special Triangles 

104 
198 

359 

94 

Ninth Grade 

(First Semester) 
Similar Triangles 95 95 

Ninth Grade 

(Second Semester)  
Solving Right Triangles 66 66 

The Kite Edition 

Seventh Grade 

(Second Semester) 
Tam giác (Triangle) 107 107 

226 

Eighth Grade 

(Second Semester) 

Tam giácđóngdạng. Hìnhđóngdạng 

(Similar Triangles, Similar Shapes) 
76 76 

Ninth Grade 

(First Semester) 

Hệthứclượngtrong tam giácvuông 

(Quantitative Relationships in Right 

Triangles) 

43 43 

2.2 Research method 
Drawing on Zhang Li's[6] optimization model of comprehensive exercise difficulty, we assess the 

difficulty of exercises from five dimensions, denoted by  1, 2,3, 4,5id i  , which represent the 

weighted averages of the five difficulty factors: "Exploration" "Background" "Computation" 

"Reasoning" and "Knowledge Content." The calculation formula is as follows. 

 1, 2,3, 4,5; 1,2,3,
ij ij

j
i

i

n d
d i j

n
  


 , 

which ijd represents the weight of the jth level of the ith difficulty factor, with weights assigned 

values of 1, 2, 3, 4 according to the level of difficulty, ijn represents the number of exercises in the 

textbook that belong to the jth level of the ith difficulty factor,  and in represents the total number of 
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exercises under that difficulty factor. 

Let the five difficulty factors be denoted as  1, 2,3,4,5iA i  , and the hierarchical levels of 

the ith difficulty factor be denoted as  1, 2,3,4,5; 1, 2,3ijA i j   . Table 2 provides definitions 

and examples for the categorization of each difficulty factor's levels. 

Table 2 Definitions of Exercise Difficulty Factors and Levels 

Hierarchical 

Levels ijA  
Description of Definition Example 

Memorize 

11A  

It refers to the memorization 

and recall of basic 

knowledge such as 

mathematical concepts, 

formulas, theorems, and 

rules. 

 

Comprehension

12A  

It refers to a deep 

understanding and grasp of 

learned mathematical 

theories, formulas, methods, 

and other knowledge, 

enabling one to clarify their 

connotations and the logical 

relationships among them. 

 

 

Exploration 

13A  

It refers to innovative 

thinking and expansion on 

learned mathematical 

knowledge, exploring the 

essence and patterns of 

mathematical problems, and 

achieving creative 

application of mathematical 

knowledge. 
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No Background 

21A  

Without any practical 

background 
 

 

Personal Life

22A  

A background that is closely 

related to students' personal 

life experiences. 

 

 

 

Public 

Knowledge 

23A  

It refers to a background that 

students have little exposure 

to and involves widely 

recognized common social 

knowledge. 
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Scientific 

Background 

24A  

Using a scientific scenario as 

the background, which 

involves certain scientific 

knowledge. 

 

 

 

No 

Computation

31A  

Can be answered directly 

and without involving any 

calculation process. 

 

 

Numerical 

Computations

32A  

It does not involve any 

arithmetic computations 

containing alphabetic 

symbols. 

 

 

Simple Symbol 

Computation

33A  

Involves algebraic 

computations with 1 to 2 

steps containing alphabetic 

symbols. 
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Complex 

Symbol 

Computation

34A  

It refers to algebraic 

computations with more than 

2 steps involving alphabetic 

symbols, or the flexible 

application of formulas. 

 

 

No Reasoning

41A  

Pure numerical or symbolic 

computations that do not 

require logical reasoning to 

draw conclusions. 

 

 

 

Simple 

Reasoning 42A  

Mathematical problems 

involving 1 to 2 steps of 

reasoning. 
 

 

Complex 

Reasoning 43A  

Mathematical problems 

involving more than 2 steps 

of reasoning. 
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A Knowledge 

Point 51A  

Involves only one 

knowledge point. 
 

 

Two Knowledge 

Points 52A  

Involves two knowledge 

points. 

 

 

Two Knowledge 

Points And 

Above 53A  

Involves more than two 

knowledge points. 

 

 

3 Research process and analysis 

3.1 Research process 
According to the definition inTable 2, we selected 359 and 226 triangle exercises from the 

Chinese and Vietnamese textbooks, and calculated the number of exercises at each level of the 

difficulty factor, the proportion, the score, and the weighted average. The results are shown in Table 3. 

Table 3 Comparison of Difficulty Factors in Textbook Exercises Between China and Vietnam 

Level Zhejiang Edition Kite Edition 
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Hierarch

y with 

Different 

Difficulty 

Factors

ijA  

The 

number of 

exercises 

ni j/questio

ns 

Proportion

/% 

dij/scor

e 

weight

ed 

averag

e di 

The 

number of 

exercises 

nij/questio

ns 

Proportion/

% 

dij/sco

re 

weight

ed 

average 

di 

11A  25 6.96 1 

2.05 

21 9.29 1 

2.00 12A  290 80.78 2 185 81.86 2 

13A  44 12.26 3 20 8.85 3 

21A  295 82.17 1 

1.26 

182 80.53 1 

1.26 
22A  41 11.42 2 34 15.04 2 

23A  18 5.01 3 6 2.65 3 

24A  5 1.39 4 4 1.77 4 

31A  146 40.67 1 

1.93 

91 40.27 1 

1.81 
32A  110 30.64 2 94 41.59 2 

33A  84 23.40 3 35 15.49 3 

34A  19 5.29 4 6 2.65 4 

41A  50 13.93 1 

2.00 

22 9.73 1 

2.09 42A  259 72.14 2 161 71.24 2 

43A  50 13.93 3 43 19.03 3 

51A  255 71.03 1 

1.36 

138 61.06 1 

1.47 52A  80 22.28 2 69 30.53 2 

53A  24 6.69 3 19 8.41 3 
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From Table 3, it can be seen that the exercise difficulty of the two editions of the textbook 

performs well in explore and reasoning factors, and the Zhejiang Edition scores slightly higher in 

explore and computation, while the Kite Edition scores slightly higher in reasoning and knowledge 

content factors, but the overall difference is not significant. 

3.2 Analysis of various difficulty factors 

In order to further explore the differences between different difficulty factors, next we will draw 

the line chart and the radar chart of weighted average of each level under each difficulty factor, and at 

the same timeanalyze the characteristics of the two textbooks in terms of exercise difficulty. 

(1) Explore Factors 

Explore factors mainly reflects the cognitive requirements of exploration and innovation, which 

can be divided into three levels: memorization, comprehension and exploration.According to statistics, 

in the triangle content of Zhejiang Edition and Kite Edition, the proportion of exercises that belong to 

the “memorization” level is 6.96 % and 9.29 %respectively ; the proportion of exercises that belong to 

the “comprehension” level is 80.78 % and 81.86 % respectively ; the proportion of exercises 

belonging to the level of “exploration” is 12.26 % and 8.85 % respectively, as shown in Figure 1. 

 
Figure 1 Comparison of Chinese and Vietnamese Exercises on Explore Factors 

From Figure 1, it can be seen thatthe proportion of the two textbooks in the three levels of 

explore factors is relatively similar, and they both focus on the level of “comprehension”, while there 

are fewer exercises on the level of “memorization” and “exploration”.Although comprehension is a 

key part of the student learning process, it is also necessary to notethe increasing importance of 

creative thinking and practical skills in teaching and learning mathematics today. 

(2) Background Factors 

Background factors mainly reflect the degree of application of mathematical knowledge in 

different situations, which can be divided into four levels: no background, personal life, public 



 

 
 

11

knowledge and scientific background.According to statistics, in the triangle content of Zhejiang 

Edition and Kite Edition, the proportion of exercises belonging to “no background” is 82.17% and 

80.53% respectively. The exercises related to “personal life” accounted for 11.42% and 15.04% 

respectively. The exercises related to “public knowledge” accounted for 5.01% and 2.65% 

respectively. The proportion of exercises belonging to “sciencebackground” is 1.39% and 1.77% 

respectively, as shown in Figure 2. 

 
Figure 2 Comparison of Chinese and Vietnamese Exercises on Background Factors 

From Figure 2, it can be seen that the proportion of the four levels of distribution of background 

factors in both editions of the textbook is relatively similar, and both of them show a gradual 

decreasing trend from low level to high level.In the textbooks of the two countries, more than 80% of 

the exercises are without background, and fewer involve personal life, public knowledge and 

scientific background.The Zhejiang Edition is slightly higher than the Kite Edition in the proportion 

of no background and publicknowledge exercises, while it is slightly lower in personal life and 

scientific background, but it is generally conservative. 

(3) Computational Factors 

Computation is a bridge between theoretical knowledge and practical application, and is one of 

the essential basic skills in mathematics learning. The computational factors of the exercises can be 

divided into four levels: no computation, numerical computations, simple symbol computation and 

complex symbol computation.According to statistics, in the triangle content of Zhejiang Edition and 

Kite Edition, the proportion of exercises that “no computation” is 40.67% and 40.27% respectively. 

The number of exercises belonging to “numerical computations” accounted for 30.67% and 41.59% 

respectively. The number of exercises belonging to “simple symbol computation” is 23.40% and 

15.49% respectively. The proportion of exercises belonging to “complex symbol computation”is 5.29% 

and 2.65% respectively, as shown in Figure 3. 
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Figure 3 Comparison of Chinese and Vietnamese Exercises on Computational Factors 

From Figure 3, It can be seen thatthe distribution of arithmetic factors in the exercises of triangle 

in the two editions of the textbook has its own characteristics. In the “no computation”, the two 

editions of exercises account for nearly 40 %, showing the importance of direct understanding of 

theoretical knowledge.Zhejiang Edition is more evenly distributed in “numerical computation” and 

“simple symbol computation”, while Kite Edition focuses on “numerical computation”.Zhejiang 

Edition is more organized at these two levels. Both of them account for a low proportion of “complex 

symbol computation”, indicating that the cultivation of advanced computing skills is insufficient. 

(4) Reasoning Factors 

Reasoning is an important way to promote students' understanding, exercise their thinking and 

solve practical problems, and the reasoning factors of the exercises can be categorized into three 

levels: no reasoning, simple reasoning and complex reasoning. Statistically, in the content of triangle 

in the Zhejiang Edition and the Kite Edition textbooks, the proportion of exercises “no reasoning” is 

13.93% and 9.73% respectively; the proportion of exercises belonging to “simple reasoning” is 72.14% 

and 71.24% respectively; The proportion of exercises belonging to “complex reasoning” is 13.93% 

and 19.03%, respectively, as shown in Figure 4. 
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Figure 4 Comparison of Chinese and Vietnamese Exercises on Reasoning Factors 

From Figure 4, it can be seen that there is little difference in the distribution of reasoning factors 

between the two editions of the textbook. The two editions of the textbook focus on the training of 

basic reasoning ability in the setting of reasoning factors in the content of triangle, while the 

requirement of complex reasoning is relatively low. 

(5) Knowledge Content Factors 

The content of knowledge points refers to the degree of comprehensive knowledge points in a 

single topic, which is divided into three levels according to the number of one knowledge point, two 

knowledge points and two knowledge points and above. Statistically, in the “triangle” content of the 

Zhejiang Edition and the Kite Edition textbooks, the exercises involving only one knowledge point 

accounted for 71.03% and 61.06% respectively; the exercises containing “two knowledge points” 

accounted for 22.28% and 30.53% respectively; and the exercises containing “two knowledge points 

and above” accounted for 6.69% and 8.41% respectively, as shown in Figure 5. 

 
Figure 5 Comparison of Chinese and Vietnamese Exercises on Knowledge Content Factors 

From Figure 4, it can be seen that the two editions of the textbook “Triangle” content in the 
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distribution of knowledge content of the exercises have their own characteristics. Both editions of the 

textbook emphasize the basics, the proportion of exercises decreases with the increase of knowledge 

points, and the proportion of exercises containing two or more knowledge points is low, reflecting 

their efforts in improving the difficulty and integrating the knowledge points. However, the 

percentage of exercises containing two or more knowledge points is slightly lower in the Zhejiang 

edition than in the Kite Edition, indicating that the Kite edition pays more attention to the 

comprehensive application of knowledge. 

3.3 Analysis of comprehensive difficulty 

According to the data in Table 3, the radar chart of the combined difficulty of the exercises of 

“Triangle” in the textbooks of the Zhejiang Edition and the Kite Edition is shown in Figure 6. 

 
Figure 6 Comparison of Comprehensive Difficulty of Textbook Exercises 

As can be seen from Figure 6, the two editions of the textbook are basically the same in terms of 

background factors, indicating that there is not much difference in the actual contextualization of the 

topics. The Zhejiang Edition is slightly higher in the explore factors and computational factors, 

focusing on cultivating students' ability of abstraction, reasoning, intuitive imagination, etc., which 

coincides with the cultivation objectives of the “four bases” (basic knowledge, basic skills, basic ideas 

and basic activity experience) and core literacy emphasized in the new curriculum[7]; the Kite Edition 

is slightly stronger in reasoning factors and knowledge content factors, which reflecting its efforts in 

developing students' logical reasoning ability. 

4 Conclusion and Revelation 

4.1 Conclusion 



 

 
 

15

To sum up, the following conclusions can be obtained. 

In terms of overall difficulty, the difference in the difficulty of exercises between the Zhejiang 

Edition and the Kite Edition of the textbook is not significant. In terms of the five difficulty factors, 

both editions of the junior high school mathematics textbooks have relatively high levels of inquiry 

and reasoning factors, followed by arithmetic and knowledge content factors, and finally background 

factors. 

In terms of the specific levels of each difficulty factor, the two editions of the textbook have a 

high degree of consistency, with the lowest levels dominating the two factors of inquiry background 

and knowledge content, and the levels of “understanding” and “simple reasoning” dominating the 

inquiry and reasoning factors, respectively, and the level of “understanding” and “simple reasoning” 

dominating the arithmetic factor of the Zhejiang edition. In the arithmetic factor, the Zhejiang Edition 

favors “symbolic arithmetic”, while the Kite Edition favors “numerical arithmetic”. 

4.2 Revelation 

The findings of this study can provide valuable references for us in the compilation and use of 

examples and exercises in mathematics textbooks. 

Core literacy is the keyword of curriculum reform[8], and the new curriculum standard 

emphasizes the cultivation of core literacy, which requires us to focus not only on logical reasoning 

and arithmetic skills, but also to strengthen the ability of practical application and problem solving in 

teaching. Therefore, the design of exercises in textbooks should integrate the core literacy and the 

innovation of educational concepts, equalize the distribution of the difficulty of exercises, and pay 

attention to the connection between the contextual design and the knowledge points, in order to 

promote the comprehensive development of students' core literacy in mathematics. At the same time, 

Chinese textbooks can learn from the advantages of Vietnamese textbooks in reasoning factors, 

optimize the exercise system, enhance students' comprehensive application ability and ability to solve 

practical problems, and better adapt to the needs of mathematics education in the new era. 
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