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  Abstrak 

Penelitian ini menganalisis jenis dan alasan kesalahan siswa dalam memecahkan 

probabilitas dan masalah analisis statistik dengan metode penelitian kualitatif. Subjek 

penelitian berjumlah 20 siswa SMA di SMA di Guangxi, China. Pengumpulan data 

dilakukan melalui tes diagnostik siswa. Jawaban siswa dianalisis dengan menggunakan 

analisis O'Connel. Hasil penelitian menunjukkan bahwa proporsi masalah salah paham 

adalah 48,18% dengan proporsi terbesar, dan proporsi kesalahan komputasi berikutnya, 

yaitu 36,36%. Proporsi kesalahan prosedural paling sedikit, terhitung 15,45%. Seperti 

yang kita ketahui bersama, banyak sekali penyebab kesalahan di atas, sehingga guru 

dapat mencari solusi untuk mengatasi kesalahan tersebut. 

Kata Kunci: Analisis Kesalahan, Probabilitas, Statistik 

 

Abstract 

This research analyzes the types and reasons of students'  mistakes in solving probability 

and the analysis statistics problems by qualitative research method. The subjects were 20 

senior High school students from a senior high school in Guangxi, China. The data were 

collected through the student diagnostic test. The students' answers were analyzed by 

using O'Connel's  analysis. The results show that the proportion of misunderstood 

problems is 48.18% at the largest proportion, and the proportion of computational errors 

is next, accounting for 36.36%. The proportion of procedural errors is the least, 

accounting for 15.45%. As we all know, there are many reasons for the above mistakes., 

so teachers can find some solutions to overcome these mistakes. 
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INTRODUCTION 

Mathematical problem solving ability refers to students' ability to analyze conditions, 

plan solutions, self-monitoring and evaluation, use various forms of representation to seek 

relationships and laws, and test the results (Nuha, 2014; Rohaeti, Nurjaman, Sari, Bernard, & 

Hidayat, 2019; Tezer & Karasel, 2010; Zulfah, Astuti, Surya, Marta, & Wijaya, 2020). 

Mathematical problem-solving ability plays an indispensable role in the process of 

mathematical exploration, discovery and innovation (Zhang, Zhou, & Wijaya, 2020). In 2017, 
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The Ministry of education of the people's Republic of China issued The Mathematics 

Curriculum Standard for Senior High Schools (Cunhua, Ying, Qunzhuang, & Wijaya, 2019).  

The news curriculum clearly defined mathematics as abstract and logical, the ultimate goal of 

cultivating abstract mathematical literacy (Wijaya, Ying, Chotimah, et al., 2020)，logical 

reasoning literacy (Hidayat, Wahyudin, & Prabawanto, 2018), mathematical modeling 

literacy (Habibi, Yusop, & Razak, 2020), intuitive imagination literacy, mathematical 

operation literacy and data analysis literacy points to the improvement of students' 

mathematical problem-solving ability (Hidayat & Sariningsih, 2018), which pushes the 

students' mathematical problem-solving ability to a new height. 

In short, the ability to solve mathematical problems plays an important role. However, 

Chinese senior three students always make many mistakes in solving mathematical problems, 

especially in solving probability and statistics problems, which also means that students have 

great difficulties in solving probability and statistics problems. Through relevant research, we 

can see that the problems of probability and statistics often need reading materials. These 

materials embed mathematical factors in certain situations and interweave words, charts and 

numbers together. If students without specific mathematical reading ability, it is difficult for 

them to understand the problem's meaning. Besides, many abstract solutions and concepts are 

involved in probability and statistics problems, so it is complicated for students to understand 

these methods and concepts in the learning process and use them to solve problems. 

Probability and statistics problems will involve many complex data, which makes students 

easy to make calculation errors. 

Probability and statistics is a mathematical subject that studies the quantity law of 

random phenomena, includes how to effectively collect, organize and analyze the relevant 

data, and make inferences or predictions on the problems investigated (Aditya, Wijaya, Dewi, 

& Zulfah, 2020; Wiriyaudomsatean & Thinwiangthong, 2019).  With the rapid development 

of big data information age, data has penetrated all aspects of people's lives (Aixia, Ying, & 

Wijaya, 2020). People need to mine valuable information from many data and make correct 

decisions based on the information. Therefore, having basic statistical literacy has become the 

consensus of people in the era of big data (Huang, 2018; Retnawati & Wulandari, 2019). 

Besides, probability and statistics also have important educational value. Learning probability 

helps cultivate students' critical thinking, enhance students' understanding of mathematics, 

and help students understand the relationship between mathematics and real-life and other 

subjects (Gasser, 2019; Morsanyi, Primi, Chiesi, & Handley, 2009; Tan, 2012). Studying 
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probability is conducive to the cultivation of students' mathematical thinking, the formation of 

students' critical thinking, the understanding of mathematics, the enhancement of students' 

ability to experiment and the cultivation of their interest in mathematics, and the realization of 

the connection between mathematics and real life as well as other disciplines (Bernard & 

Chotimah, 2018; Wijaya, Ying, & Purnama, 2020; Wijaya, Zulfah, et al., 2020).  

The learning of probability and statistics is very important, but students still face many 

learning probability and statistics. By analyzing students' mistakes, we can know what 

difficulties students have. However, at present, there is little research on Chinese students' 

probability and statistical errors, so in order to help Chinese teachers find the source of errors, 

suit the remedy to the case, guide students to identify errors, think about the causes of errors, 

and correct the mistakes that have been made. To achieve the purpose of "preventing errors 

from appearing again" and ultimately improving students' learning quality. This study 

analyzes the students' s in solving probability and statistics problems. 

 

METHOD  

This study uses case study research with qualitative methods. The research subjects 

were 20 senior third-grade students from a high school in the city of Guangxi, China. And the 

phenomenon under study is students' difficulty in solving the probability and statistics 

problem using  O'Connel’s  difficulty analysis procedure. O'Connel divided students' errors 

into four categories, including misunderstandings, conceptual errors, procedural errors, and 

computational error. The error of understanding the text is an error that is caused by 

misunderstanding the problem. A conceptual error is involving a basic concept of probability 

theory. Procedural errors are errors arising from using incorrect formulas or strategies to solve 

problems. Computational error is related to calculation. 

The study steps are as follows: first, 20 students were given four test questions of 

probability and statistical (see Table 1), and each research subject will answer the question 

within the specified time and write a detailed solution process. The researcher then uses the 

qualitative research method to analyze the students' answers by using O'Connell's  analysis 

and then uses the quantitative research method to determine the percentage of different types 

of s. 
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Table 1. Question Items of the Research 

Question1: 

At the beginning of 2020, affected by the NCP, in order to implement the Ministry of 

Education's spirit of "suspension of classes but non-stop of teaching", during the period 

of school extension, an online simulation examination was held in a city, and 100 

students were selected and divided into groups according to their mathematics scores 

(scores between 0 and 140):  0, 20 ，   20,40 ，  40,60 ,  60,80 ,  80,100 , 

 100,120 ,  120,140 . The following frequency histogram is obtained. 

 

Note: probability is estimated by frequency. 

(1)Calculate the value of real number α, and estimate the average value of the 100 

students' mathematics scores (represented by the midpoint of the same interval) 

(2)In order to further better grasp the students' learning situation, three students with 

mathematics scores in the range of  0, 20 ,  20,40  are randomly selected for telephone 

interview analysis. Please calculate the probability that the three students selected do not 

belong to the same group. 

Question2: 

The chessboard is marked with 0,1,2 ……100，players flip unbiased coins to go 

checkers，if the front is thrown, the chess piece will jump forward one stop, if the 

reverse side is thrown, the chess piece will jump forward two stops. Until the 99th or 

100th stop, the game will end. Let the probability of the chessman in the nth station be 

nP . 

(1) When the game begins, toss the uniform coin three times, and then find the 

distribution column and mathematical expectation of the sum of the number of steps 

taken by the chess player. 
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Question3: 

5G network is the abbreviation of the fifth-generation mobile communication network, 

and it is one of the most representative technologies in the new round of scientific and 

technological revolution. Since the beginning of 2020, China's 5G network is spreading 

in a large area. To understand the citizens' satisfaction with the quality of 5G network 

service in a city, an investigation institution conducts an investigation. A questionnaire 

survey was conducted among 200 people who used 5g mobile phones, and the 200 

people were divided into the following six groups according to their satisfaction score 

(Full Score: 100 points):  40,50 ,  50,60 ,  60,70 …,  90,100 , and the statistical 

results. 

 

 

(1) According to the histogram, the satisfaction score z (unit: score) of 5G mobile phone 

users in A city follows the normal distribution 2( , )N   , which   is approximate to the 

average number of samples x ,and  approximate to the standard deviation of the 

sample standard deviation of samples is s = 14.31. If there are only 20000 5G mobile 

phone users in A city. Please estimated the satisfaction score of these 5G mobile phone 

users is in the range of  56.19 99.12，  (represented by the median value of the interval) 

（2）(a) To participate in the survey of 5G mobile phone users, the survey organization 

held a lucky draw, with each person having a maximum of 10 rounds of lucky draw. 

Each round of lottery activities was independent of each other, and the winning rate was 

1 / 2. In each round of lottery, if you win the prize, the prize is 100 yuan, and continued 

to participate in the next round of lottery; if not, the lottery ended, and now Xiao Wang 

participated in the lottery activity, asking the probability that Xiao Wang to win 900 

yuan of telephone charges. (the result is accurate to 0.01). 

(b) Find the expected value of the total telephone charge X obtained by Xiao Wang (the 

result is accurate to 0.01)  

Question4: 

To give full play to the unique educational value of sports in the era of core literacy, 
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more and more middle schools have incorporated some sports items into students' 

compulsory courses. A middle school plans to offer swimming courses in the first grade 

of senior high school. To understand the students the school conduct an investigation, 

the study found that the proportion of boys and girls interested in swimming is 3:2, and 

15 boys are not interested in swimming, accounting for 1 / 3 of the number of boys. 

question:(1) Complete the 2 × 2 contingency and answer if you are 99% sure that 

"gender is related to interest in swimming." 

(2) From the students interested in swimming, select 5 students based on the stratified 

sampling method of boys and girls, and then select 3 people from them. Recording the 

number of girls extracted as X and calculating probability distribution and X's 

mathematical expected value. 

2
2 ( )

( )( )( )( )




   

n ad bc
K

a b c d a c b d
   n a b c d  

2

0( )P K k  0.150 0.100 0.050 0.025 0.010 

0k  2.072 2.706 3.841 5.024 6.635 

 

 

RESULTS 

 According to O'Connell's error analysis procedure (Arum, Kusmayadi, & Pramudya, 

2018; Legesse, Luneta, & Ejigu, 2020), the amount and percentage of three types of errors 

were counted (see Table 2). Based on the Table 2 ,the information is obtained that Twenty 

students made a total of 110 mistakes in answering four probability and statistics questions. 

Among them, there were 53 misunderstanding of problem, accounting for 48.18%, and 

procedural errors were 17, accounting for 15.45%, and computational errors were 40, 

accounting for 36.36%. This shows that students have great difficulties in understanding and 

calculating problems when solving probability and statistics problems. Next, the types of 

errors students encounter in solving probability and statistics problems are explained in Table 

2. 

Table 2. Percentage of Types of Student Difficulties in 4 Question Items 

Type of 

Difficulty 

Problem

1 

Problem

2 

Problem

3 

Problem

4 

Number of 

Difficulties 

Percentage 

(%) 

Misunderstandin

g of Problem 

1 9 40 3 53 48.18% 

Procedural errors 1 0 8 8 17 15.45% 
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Type of 

Difficulty 

Problem

1 

Problem

2 

Problem

3 

Problem

4 

Number of 

Difficulties 

Percentage 

(%) 

Computationaler

ror s  

15 2 8 15 40 36.36% 

Total 17 11 56 26 110 100.00% 

 

Misunderstanding of Problem  

 Misunderstanding of problem refers to students cannot understand the information 

given by the questions or present the information given by the questions, or students do not 

know what the questions are asking for, which eventually leads to the students' inability to 

answer questions or give an irrelevant answer (Salido & Dasari, 2019). An example of 

students’ s in solving a probability and statistics problem related to this category of difficulty 

is shown in  Figure 1. 

According to Figure 1 from the answers of student 18, it can be seen that although 

student 18 knows what the question is and the ratio of boys and girls given by the question, 

student 18 does not understand the idea of the question information "extract 3 more students 

from the question, and record the number of girls extracted is X". Therefore, when solving the 

question, student 18 lists the possible events involving four or five people, which is more than 

3 people and does not meet the requirements of the question. From the answer of student 13, 

we can see that student 13 tried his best to answer a question (1), but failed to answer question 

(2), which means that student 13 is seriously answering the question, but can't answer it 

because he does not understand the information of the question. From the above analysis, we 

can see that students have difficulty understanding the known information of probability and 

statistics problems. 

S13: 
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S18: 

 

 

Student answer: Have known 

interested male: interested female = 

3:2; 

In stratified sampling, 3 boys and 2 

girls were selected; 

So  2,3,4,5X  

 
0

3

3

5

1
2

10
  

C
P X

C

 
1

3

3

5

3
3

10
  

C
P X

C
 

 
2

3

3

5

3
4

10
  

C
P X

C
 

 
3

3

3

5

1
4

10
  

C
P X

C
 

 

X 2 3 4 5 

p 1

10
 

3

10
 

3

10
 

1

10
 

 
1 3 3 1

2 3 4+ 5=2.8
10 10 10 10

      E X  

Figure 1. Example of the misunderstanding of problem  

 

Procedural Errors 

Procedural errors refer to students can’t use correct formulas or strategies to solve 

problems, although they already know what information is given and what questions to ask. 

An example of students’ s in solving a probability and statistics problem related to this 

category of difficulty is shown in Figure 2.  

Based on Figure 2 we can see that student 3 already knows that Xiao Wang can draw 

10 times if he win 900 yuan. However, when student 3 calculating the probability of Xiao 

Wang winning 900 yuan, he only multiplies the probability of winning the first nine times and 

does not multiply the probability of losing the tenth prize. Student 3 does not use the correct 

strategy to solve the problem. We also can see that students 7 and 14 do not understand the 
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preconditions for binomial distribution, so they did not answer correctly. All these errors 

indicate that students have great difficulties in solving probability and statistics problems with 

correct strategies. 

 

S3: 

 

Student answer: According to the 

information of the problem, we can know 

that: A total of 10 times were drawn, and 

Xiao Wang won 900 yuan, so Xiao Wang 

hit the prize 9 times. 

So 

9
1 1

2 512

 
  
 

P  

S7: 

 

 

Student answer: 

 

 
9

9

10

1 1 5
9

2 2 512

   
      

   
P X C  

S14: 

 

Student answer: 

A total of 10 times were drawn, and  it 

is binomial distribution 
1

~ 10 ,10
2

 
 
 

X  

Figure 2. Example of procedural’s 

 

Computational  

 Calculation  refers to the phenomenon that students have been able to choose the 

correct formula to solve the problem, but there are operational errors or can not remember the 

formula clearly. The following examples are explained in detail. 
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It can be seen from Figure 3 that student 8 and student 20 have been able to list the 

correct formula for calculating the mean value according to the information given in the title. 

However, neither student 8 nor student 20 can work out the correct answer. Student 8 may be 

afraid to continue to calculate when he saw a string of numbers, while student 20 may be due 

to careless calculation in the process of calculation. The above examples show that students 

have difficulty in solving probability and statistics problems. 

 

S8: 

 

Student answer: 

 0.001 0.003 0.009 0.006 0.01 0.013 20 1        

0.004  

10 0.02 30 0.08 50 0.1 70 0.018       x  

90 0.26 110 0.24 130 0.12        

 

 

S20: 

Student answer : 

1
[1 (0.001 20 0.005 20 0.009 20

20
        

0.013 20 0.012 20 0.006 20)] 0.004        

20 (10 0.001 30 0.004 50 0.005 70 0.004        x

 

90 0.013 110 0.012 130 0.006)       

0.01 0.12 0.25 0.63 0.117 1.32 0.78 70.54         

Figure 3. Example of computational  
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DISCUSSION 

Based on the above research results, this part will discuss the reasons why students 

make the above three kinds of mistakes in solving probability and statistics problems, and 

give suggestions to reduce the mistakes. Among the three types of errors, misunderstanding of 

problem accounts for the largest proportion, which means students do not understand the 

questions or questions (Ngirishi & Bansilal, 2019). There are several reasons as follows. The 

first reason is that probability and statistics problems will involve some abstract concepts, 

which are difficult for students to understand. The second reason is that probability and 

statistics problems often need reading materials. These materials embed mathematical factors 

in certain situations and intertwine words, charts and numbers. Suppose students don't have 

certain mathematics reading ability and life experience. In that case, it will be difficult to 

identify the useful information in the questions and understand the questions' overall meaning, 

which will eventually lead to students not understanding the questions. Another reason is that 

the question's logic is very difficult to understand, leading to students not understanding the 

question.  

To minimize the students' misunderstanding errors, teachers should teach students the 

skills to read questions， in other words, teacher should lead the students to read the 

information of the problem, find the useful information in the problem, and express the 

relationship of the useful information in the way of drawing or other ways. At the same time, 

let the students try to explain abstract sentences in the problem. Besides, to improve students' 

ability to read mathematical problems, teachers can cultivate students' habit of reading 

mathematics textbooks and extracurricular reading. 

Among the three types of errors, computational errors accounts for second place. 

There are several reasons are as follows: the first reason is that students don't have the habit of 

reexamination. The second reason is the students' anxious psychology. When the probability 

and statistics topics involve some complicated numbers, the students are often too anxious 

and unstable to make calculation errors. The third reason is that students do not master the 

operation program. In other words, probability and statistics problems involve some abstract 

operation formulas. Although students know to use this formula to calculate, they do not 

know the specific operation program. In order to reduce the students' mistakes, we can take 

the following actions. Teachers can ask the students to write down the detailed calculation 

steps, and remind the students to check whether each calculation step is correct after finishing 

the homework . 
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In these three types of problems, the proportion of procedural errors is the smallest. 

The reason for procedural errors is that probability theory and statistics involve a lot of 

abstract knowledge. In the process of learning, students do not understand these knowledge, 

and easy to confuse this knowledge,  so students do not know how to apply the knowledge or 

methods to the new problem situation. Research results also confirm this reason Setiawan, 

Hapizah, & Hiltrimartin (2018). Based on the above reasons, in daily teaching, teachers 

should connect new knowledge with students' real life and old knowledge, which help 

students understand abstract new knowledge, and use mind map to help students sort out 

easily confused knowledge. 

 

CONCLUSION  

Based on the above research, the following conclusions are drawn. Through the 

analysis of the specific  types of students' solving probability and statistics problems, we can 

find that 20 students have made 110 mistakes in total. Among the three types of errors, 

misunderstanding of problem  account for the largest proportion, which is due to three 

reasons: firstly, it is difficult for students to understand the abstract concepts involved in 

probability and statistics problems; secondly, due to students' weak mathematical reading 

ability or less life experience, it is difficult for students to extract useful information from 

complex problem or understand the overall meaning of the problem; thirdly, the problem is 

too logical for students to clarify the meaning of the problem. The proportion of 

computational error at the second place. The reasons are: firstly, students do not have the 

habit of review; secondly, students' anxious psychology leads to calculation errors; thirdly, 

students do not master the operation program. The proportion of procedural error type is the 

smallest ，and the reason for this type of error is that probability and statistics problems 

involve a lot of abstract knowledge, and students do not understand these knowledge in the 

learning process, so it is easy to confuse this knowledge. Based on the above research, to 

reduce students' difficulties or errors in solving probability and statistics problems, teachers 

can do the following things: 1） teaching the students the skills to read questions and 

cultivating the students' habit of mathematics textbooks and extracurricular reading. 2）

asking the students to write down the detailed calculation steps and remind them to check 

whether each calculation step is correct after finishing the homework. 3）in daily teaching, 

teachers should connect new knowledge with students' real life and old knowledge, which 
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help students understand abstract new knowledge, and use mind map to help students sort out 

easily confused knowledge. 
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