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Abstract. Statistics - Probability stands as one of the three fundamental strands within the 

new Vietnamese Mathematics General Education Curriculum (2018). This development 

significantly expands the scope of teaching and learning opportunities in the realm of 

practical mathematics as the application of Statistics in everyday life is an ever-present reality 

that touches various facets of society, especially in the contemporary data-driven landscape. 

The birth of ChatGPT has conferred numerous benefits upon educators, one of which is 

streamlining the lesson preparation process. Through a structured procedure, real-world 

problem design is guided by a series of techniques aimed at enhancing question quality. The 

research method involves the iterative refinement of questions and their alignment with 

cognitive learning levels, culminating in a mini-test created using ChatGPT. This structured 

approach demonstrates the potential for AI to aid in educational content development, 

particularly in the domain of statistical problem generation. 

Keywords: Statistics, Grade 10, central tendency of ungrouped data, ChatGPT, real-world 

mathematics problems. 

1.   Introduction 

Mathematics, as Boyer and Merzbach (2011) and Schubring (2014) assert, is a practical 

science deeply ingrained in real-life applications [1], [2]. Its relevance extends beyond the 

concepts of arithmetic, algebra, or geometry, spreading through fields like finance, economics, 

medicine, and sociology [3]. To engage students in mathematics, it's important to show how it 

can be useful and relevant in everyday life. 

In alignment with this argument, the Statistics-probability strand in the Mathematics General 

Education Curriculum emphasizes applying statistical rules in practical scenarios [4]. Neumann, 

Hood, and Neumann (2013) advocate for significant shifts in pedagogical methodologies, 

advocating for less theory and more data-centric learning, fostering statistical thinking, and 

integrating contextual applications to enhance statistical inference [5]. 

However, challenges persist, particularly in the classroom setting. Andriani and Fauzan 

(2019) highlight students' struggles with statistical concepts like mean, mode, and median, 

attributing these difficulties to the disconnect between theoretical learning and practical 
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application. The lack of practical connections within mathematical teachings contributes to the 

challenges faced by students [6]. 

Gil and Ben-Zvi (2011) emphasize that it is important not only to understand statistics but 

also to connect it to real-world situations [7]. Hence, connecting theoretical knowledge with 

practical applications becomes imperative for effective learning. 

In order to streamline learning and teaching processes, Das et al. (2021) emphasize the 

potential of Automatic Question Generation (AQG), which is powered by Artificial Intelligence 

(AI) [8]. AQG, when integrated with technologies such as ChatGPT, not only lessens the manual 

workload for educators but also enhances scalability in creating contextually relevant and high-

quality questions [9]. 

Our paper studies the combination of real-world problems and AI-driven question generation 

through ChatGPT 3.5. This paper answered the question: “How can ChatGPT 3.5 be used to 

design real-world statistics problems on the central tendency of ungrouped data that meet the 

requirements of the Grade 10 Vietnamese Mathematics General Education Curriculum (2018), 

and what techniques can be applied to enhance the quality of these problems?” This synthesis 

advocates for a paradigm shift in pedagogy, emphasizing the importance of contextualized, 

practical, and engaging approaches to Statistics instruction. 

2.   Content 

2.1. The requirements in 10th Grade Statistics content knowledge 

The 2018 Vietnamese General Education Curriculum aims to enhance students’ 

competencies and qualities, with a focus on developing practical problem-solving skills [10]. In 

high schools, the requirements of the Statistics - Probability strand include students being able to 

(1) collect, classify, perform, analyze, and process statistical data; (2) use statistical data analysis 

tools through measures of central tendency and measures of dispersion for ungrouped and grouped 

data samples; and (3) use statistical rules in practice [4]. In particular, the requirements for Grade 

10 Statistics content knowledge are shown in Table 1 [4]. 

Table 1. The requirements of Grade 10 Statistics content knowledge 

Content Requirements 

The measures of 

central tendency 

for ungrouped 

data 

- Calculate the measures of central tendency for ungrouped data: mean, 

median, quartiles, and mode. 

- Explain the meaning and role of these measures in realistic sample data. 

- Indicate the conclusions based on the meaning of the measures of central 

tendency for ungrouped data in simple cases. 

The measures of 

dispersion for 

ungrouped data 

- Calculate the measures of dispersion for ungrouped data: range of 

variation, range of interquartile, variance, and standard deviation. 

- Explain the meaning and role of these measures in realistic sample data. 

- Indicate the conclusions based on the meaning of the measures of 

dispersion for ungrouped data in simple cases. 

- Recognize the relationship between Statistics and other disciplines in the 

Grade 10 curriculum and real life. 



Designing real-world statistics problems on central tendency of ungrouped data using ChatGPT 3.5 

85 

 

In this paper, the content of measures of central tendency for ungrouped data is our focus. 

The requirements of this content involve using Bloom's Taxonomy at various levels of learning. 

To be more specific, the first requirement asks students to apply their knowledge of statistical 

formulas and procedures to calculate the measures of central tendency for ungrouped data, placing 

it at the "Apply" level of Bloom's Taxonomy. At the "Understand" level, students need to 

comprehend why these measures are used, what information they provide about the data, and how 

they are applied in real-world scenarios, which are stated in the second requirement. Finally, 

drawing conclusions and making inferences based on the analysis of measures of central tendency 

aligns with the "Analyze" level of Bloom's Taxonomy.  

These requirements collectively provide a well-rounded approach to learning measures of 

central tendency for ungrouped data, from calculations to understanding the meaning and 

implications of these measures in real-world contexts. 

2.2. Real-world statistics problems 

2.2.1. Real-world mathematics problems 

A recurring challenge in mathematics education is the lack of perceived relevance among 

students, triggering the common query, "why do we have to learn this?" [11]. This disconnection 

between mathematics and real-life applications underscores the need to establish meaningful 

connections between the two. Word problems serve as a typical bridge to bring theory-heavy 

subjects like mathematics closer to real-life contexts [12]. 

Policy documents across various countries emphasize the importance of integrating real-

world applications into mathematics education, which implies a need for curricula to focus on 

practical, real-life scenarios to enhance the relevance of mathematics for students [13]. 

Realistic Mathematics Education (RME) emphasizes the concordance between tasks with 

real-life contexts and students' abilities to engage with and model these situations [1]. RME 

acknowledges that the context of a problem should be relatable and experiential for students, 

whether derived from real-life experiences, fairy tales, or the formal world of mathematics [1]. 

2.2.2. Real-world statistics problems  

According to Moore and Cobb (1997), a different kind of thinking is required for Statistics, 

as numbers in data possess a context, not just mere numbers [2]. By understanding the context, 

students can make connections to the real world and reach conclusions that are both relevant and 

meaningful. 

Real-world Statistics problems can serve as an approach to assess students' statistical 

knowledge. Unlike assessments that focus solely on theoretical knowledge, these problems 

require students to apply their statistical skills to real-life situations. Moreover, real-world 

contexts might help engage students and foster a sense of curiosity, motivating them to delve 

deeper into statistical concepts. 

Crafting problems that align with both curriculum objectives and real-world relevance 

requires time and effort. ChatGPT can assist educators in generating diverse and challenging real-

world Statistics problems. It leverages vast datasets to simulate real scenarios, providing 

educators with a wide array of problem types that enhance the student’s learning experiences. 
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2.3. Designing real-world statistics problems using ChatGPT 3.5 

2.3.1. A proposed procedure 

A structured approach can guide the process of developing real-world statistics problems 

using ChatGPT. This enables a more focused and organized creation process, ensuring that the 

generated problems meet the desired criteria in terms of relevance, complexity, and suitability for 

educational purposes [14]. 

* Step 1. Create an academic environment 

To initiate the process, it is essential to create an academic environment for ChatGPT (Figure 1). 

This entails assigning ChatGPT a specific role within the context of the Statistics problem. 

This helps streamline the communication process with ChatGPT and allows the AI model to better 

comprehend the user's expectations, guiding its actions or responses towards fulfilling the 

designated role effectively. 

 

Figure 1. Creating an academic environment 

 

* Step 2. Make a request 

Once the academic environment is established, the next step is to make a well-defined request 

to ChatGPT (see Figure 2). The more detailed and specific the request, the better the generated 

Statistics problems are likely to be.  
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Figure 2. Making a request 

By providing ChatGPT with precise guidelines and instructions, the problems it generates 

can align closely with the educational objectives (what requirements to be followed) and desired 

level of complexity (what types of questions to be used, how long it takes to complete the 

question, in what form the questions are presented, etc.). When creating real-world problems, a 

helpful method is to use textual stimuli. Passage stimuli serve as a valuable tool for 

contextualizing statistical problems within a descriptive framework.  

2.3.2. Additional tasks done during the process 

In the process of designing real-world Statistics problems with ChatGPT, several additional 

tasks are essential to enhance the quality and diversity of the questions generated. 
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* Task 1. Create multiple questions with different levels 

One crucial task is to create multiple questions with varying levels of complexity (Figure 3). 

This can accommodate a wide variety of students, from those seeking basic comprehension to 

those aiming for more advanced problem-solving skills. This diversity ensures that the generated 

problems can be adapted to different educational contexts. 

 
Figure 3. A prompt for creating multiple questions with different levels 

Almost all the questions generated meet all the conditions. For example, the sixth question 

is a relatively comprehensive one (see Figure 4).  

- First, it involves interpreting profit margin data, employing measures of central tendency, 

and drawing conclusions about business profitability, aligning with the understanding of measures 

of central tendency and what conclusions they can indicate. 

- Secondly, the question demands the creation of a strategy, that involves higher-order 

thinking, innovation, and the synthesis of financial analysis skills to generate new solutions 

tailored to the Vietnamese business landscape, which is suitable for the level of "Create" in 

Bloom's Taxonomy. 

- Thirdly, the question prompts the creation of a comprehensive strategy, allowing for diverse 

and innovative approaches to assessing and improving profitability, encouraging a full answer 

rather than seeking a single correct answer. 

- Fourthly, although not explicitly outlined in the question, contextualizing the strategies 

within the Vietnamese business environment could involve considering factors like local market 

conditions or economic policies to ensure the relevance and applicability of the devised strategies 

to the Vietnamese context. 

- Finally, the question includes data shown in the table. 

 
Figure 4. The 6th proposed question of the different-level questions generation process 
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However, during this process, there are common mistakes that can be encountered. One such 

mistake is using a single stimulus for several questions, resulting in a lack of the necessary 

diversity. Another issue is the potential shortage or redundancy of questions. Furthermore, there 

may be instances where the system produces more or fewer than three questions with data 

presented in a table. This inconsistency can disrupt the intended structure of the problem set. In 

some cases, ChatGPT might generate questions that are unrelated to Statistics, which can be 

confusing and counterproductive for educational purposes.  

To address these challenges, a viable solution is to provide feedback to ChatGPT and refine 

the generated questions until the desired result is achieved. Additionally, reducing the complexity 

of the initial requirements can lead to more accurate and relevant question generation. 

* Task 2. Extract and improve questions  

Another valuable task is the extraction and improvement of questions. ChatGPT can 

remember previous questions (see Figure 5) to continue the conversation in a more fluid manner. 

 
Figure 5. The 2nd proposed question of the different-level questions generation process 

To illustrate, ChatGPT can help identify and refine existing questions generated in the 

previous process, making them more suitable for teaching and assessment (see Figure 6).  

 

 

Figure 6. The edition of the 2nd proposed question 
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The original passage provides a general overview of traffic congestion without specific 

details. In contrast, the edited passage offers a clearer and more precise depiction by specifying 

the types of data gathered, such as average congestion indices and traffic flow rates. This 

specificity can help in understanding the statistical aspects of traffic congestion, such as how 

congestion indices are calculated, the relationship between flow rates and congestion, and the 

impact of accidents on traffic patterns. 

* Task 3. Conversion between question types 

ChatGPT can assist in transforming questions from one format to another, broadening the 

scope of learning and assessment. This can challenge students to apply their knowledge in 

different ways. By taking advantage of the continuous conversation with ChatGPT, a specific 

question generated before (see Figure 7) is now changed to different types (see Figure 8 and 

Figure 9). 

 
Figure 7. The 4th proposed question of the different-level questions generation process 

 
Figure 8. A prompt for conversion between question types 
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Figure 9. Several different types are presented 

 

The transformation of the original question into different types exhibits different approaches 

to evaluating understanding, encompassing both factual knowledge (closed question, multi-select 

question, drag-and-drop question, etc.) and higher-order thinking skills (project-based question, 

etc.). Furthermore, different question types cater to diverse learning styles and preferences among 

students, thereby ensuring engagement across a broader spectrum of learners. Exposure to 

different question types during learning also prepares students for varied assessment formats they 

might encounter in exams or real-life scenarios. 

* Task 4. Similar questions generation 

Generating similar questions is another beneficial task. ChatGPT can create variations of a 

question while retaining the core concept (see Figure 10). These similar questions can be valuable 

for reinforcing understanding and providing additional practice to students (see Figure 11).  
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Figure 10. Original question 

 

 
 

Figure 11. Similar question generated 
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While the questions use different datasets (fish lengths and gym equipment weights), they 

employ a comparable structure. In each case, there's an outlier or incorrectly recorded value that 

impacts the statistical measures. They aim to assess the test-taker's understanding of how outliers 

or inaccuracies impact measures of central tendency. 

2.3.3. Sample test 

This section details the process undertaken, including three main steps, to create a 

customized quiz paper tailored to the educational context of Vietnamese students. 

* Step 1: Make a request  

- Identifying Learning Objectives: The first step involves a comprehensive analysis of the 

learning objectives and course content related to Statistics.  

- Establishing Cognitive Levels (see Figure 12): To ensure a diverse range of questions, four 

levels of cognitive learning are defined: easy (memorizing concepts), medium (calculating 

summary statistics), hard (explaining real-life implications), and challenging (concluding). These 

levels aim to gauge students' knowledge and application skills progressively. 

 

 
Figure 12. Establishing Cognitive Levels 

 

- Question Type: Multiple-choice questions are selected as they provide a structured format 

while allowing for diversity in content and difficulty. 

- Integration of Vietnamese Context: Recognizing the importance of cultural relevance, the 

quiz incorporates a passage stimulus for questions from Level 2 to Level 4, directly related to the 

Vietnamese educational and social context. Data tables are included in questions 5 and 8. 
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* Step 2: Iterative Refinement and Evaluation 

The quiz paper undergoes iterative refinement, involving continuous evaluation and 

feedback. The initial version is scrutinized against certain criteria, including clarity, relevance, 

challenge level, and effective use of reference material. The iterative refinement ensures the final 

quiz paper is of the highest standard. 

* Step 3: Ask for Latex code 

The final step is to format the quiz using LaTeX, which helps ensure that the quiz looks neat 

and professional (see Figure 13). It ensures the quiz fits on two pages as per the user's request. 

Each question, answer choice, and table were meticulously formatted to enhance readability. 

 

Figure 13. Ask for the Latex code 

 

The whole test is shown in Figure 14. Creating mini-tests with ChatGPT reinforces the 

effectiveness of the proposed procedure while also saving educators time in the test development process. 
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Figure 14. The whole mini-test 
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3.   Conclusions 

This paper studies the requirements of Grade 10 Statistics knowledge, particularly focusing 

on measures of central tendency for ungrouped data and aligning these requirements with Bloom's 

Taxonomy levels range from Understanding to Applying and Analyzing. 

This study emphasizes the importance of evaluating students' grasp of statistical knowledge 

within practical contexts. The paper introduces a structured two-step procedure utilizing ChatGPT 

3.5 to design real-world Statistics problems, complemented by four additional tasks aimed at 

enhancing question quality. Moreover, a comprehensive three-step approach is proposed to create 

a cohesive mini-test. Some limitations of ChatGPT in generating questions include a lack of 

diversity in contexts, the potential for a shortage or redundancy of questions, and the generation 

of questions that may not relate to statistics. 

Looking ahead, further analysis opportunities emerge, including extending the process of 

question generation across diverse branches, implementing and assessing these questions in real 

educational settings, and conducting a comparative analysis between ChatGPT 3.5 and its 

successor, ChatGPT 4. These analyses aim to enrich our understanding of AI's evolving role in 

educational assessments. Additionally, the study paves the way for critical inquiries, such as how 

mathematics educators can provide feedback to AI systems like ChatGPT for improved question 

generation quality. It also provokes consideration of the potential long-term impact of integrating 

AI-generated questions on sustained improvements in student learning outcomes. 

Acknowledgment: Le Thuy Dieu was funded by the Master, PhD Scholarship Programme of 
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