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Abstract 

 

This study aims to explore the direction of high school statistics education in Korea through 

a comparative analysis between the revised 2022 Korea mathematics curriculum and the 

IBDP Mathematics: Application & Interpretation Standard Level (IBDP AI SL) 

Curriculum and textbooks. The study seeks to investigate the Statistics unit of the two 

curricula, compare chapter structures and content elements of textbooks, and explore 

exercises on modeling and utilization of technology tools. The results are as follows: First, 

the IBDP AI SL statistics covered a broader range of topics. Second, exercises in Korean 

high school textbooks typically inquire about one or two questions in each topic, whereas 

the IBDP AI SL textbook's exercises present a real-life scenario on all relevant topics 

through sub-questions. Third, the Korean textbook guides the utilization of technology 

tools only in exercises presented after completing the entire chapter or where the 

calculation is complex. Also, there were only a handful of modeling exercises in the Korean 

textbook in contrast to most of the lessons and exercises were modeling exercises in the 

IBDP AI SL textbook. If these findings can be integrated into teaching practices in Korea, 

it will provide a direction for statistics education in Korean high schools. 

 

Keywords: the revised 2022 Korea mathematics curriculum, IBDP mathematics: 

application & interpretation standard level curriculum, textbook, technology tools, 

modeling 
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I. INTRODUCTION  
 

The revised 2022 Korea mathematics curriculum aims to actively respond to 

changes in the educational environment by aligning with national and social demands, goal 

of nurturing proactive talents equipped with inclusiveness and creativity that future society 

requires (Ministry of Education, 2022). In the overview of the revised 2022 Korea 

mathematics curriculum, it is emphasized that schools should utilize appropriate 

assessment methods considering the nature of subjects and characteristics of learners. 

Specifically, on “substantiating performance assessments and expanding the weight of 

descriptive and essay-type assessments.” (Ministry of Education, 2022) These types of 

assessments highlight the improvement of the quality of learning through prioritizing 

problem-solving and critical thinking processes, as well as the expansion of descriptive and 

essay-type assessments. However, further exploration is required for these types of 

assessments in the Korean curriculum and textbooks.  

With the rapid progress of globalization in recent years, there has been a steady 

proposal on the integration of the International Baccalaureate (IB) into the mathematics 

curriculum of Korea. IB is an international curriculum that is currently implemented in 

many international and public schools worldwide. Although the assessments in IB are 

primarily composed of written and essay-type evaluations, the thorough assessment 

methods have earned global recognition for the liability of evaluations for a long time. For 

effective assessment, each content of the curriculum should be applied to classroom 

teaching where textbooks play a crucial role in reflecting this systematically. Therefore, 

exploring textbooks that reflect on the IB curriculum can be meaningful in presenting the 

direction of mathematics education in South Korea. 

For a future-oriented mathematics curriculum, the field of statistics especially 

requires significant changes from the past curriculum. According to Kim et al. (2020) even 

in the revised 2015 Korea mathematics curriculum, which emphasizes the 'restructure of 

statistics content with a focus on real-life applications’, the actual implementation of real-

life centered statistics education in school settings was not appropriately instructed. In 

particular, the high school mathematics curriculum in South Korea, which gears toward 

university entrance exams, often faces challenges in implementing actual lessons according 

to what is outlined in the curriculum documents. Park et al. (2015) noted that in the revised 

2015 Korea mathematics curriculum, there is an emphasis on the experiential aspect of 

statistical inquiry processes predicting the future through the collection, organization, and 

analysis of real data, along with the utilization of technology tools. However, historically 

in South Korea, students have not had a learning environment where they could utilize 

technology tools, such as graphing calculators or software programs through computers, 

leading to practical challenges in incorporating the use of such tools in classroom settings. 

As the development of technology facilitates the creation of increasingly interactive 

textbook designs, the understanding of how teachers integrate different components 

incorporated into textbooks is crucial (Mesa, 2021). Nevertheless, as of 2023, various local 

education offices have planned and implemented the distribution of one-to-one smart 

learning devices to create an environment where the use of technology tools is feasible, 

alleviating the burden on teachers and students in practical applications. Mathematical 
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modeling creates mathematical models using various mathematical representation methods 

to reflect phenomena related to students' lives. As a teaching and learning strategy, applying 

mathematical models to real-life situations, societal issues, and natural phenomena can 

broaden perspectives on the application of mathematics and foster a deeper understanding 

of practical implications (Ministry of Education, 2022). Therefore, to align with the 

curriculum's purpose for students to experience statistical inquiry processes and utilize 

technology tools in the process of learning statistics, a comparative analysis of the 

textbooks is needed. The result of the analysis may serve as instructional materials that can 

provide insights into how high school statistics classes need to evolve under the revised 

2022 Korea mathematics curriculum. 
This study compares content elements of the high school statistics unit in the 

revised 2022 Korean mathematics curriculum and IB curriculum. In addition to comparing 

and analyzing the curricula, we conducted a comparison and analysis of textbooks on how 

the curriculum is reflected and structured according to the relationships in the teaching and 

learning process. Through this research, we expect to achieve a direction for statistics 

education in Korea that aligns with the principles of the new curriculum, such as the 

aspiration for a transformation in statistics education at the school level. The research 

questions associated with this are as follows: 
1. What are the content elements in the revised 2022 Korea mathematics curriculum 

and the International Baccalaureate Diploma Programme Mathematics: 

Application & Interpretation Standard Level (hereafter IBDP AI SL) curriculum in 

the statistics unit? 
2. How are the chapter structure and description of chapter contents in the Probability 

and Statistics textbook for the Korea mathematics curriculum different from the 

textbook structure in the IBDP curriculum? 
3. What are the differences in the modeling and utilization of technology tools in 

each textbook? 
 

 

II. BACKGROUND  
 

Literature Review 
In recent years, there has been a visible trend towards the adoption of the IB 

curriculum in public education in South Korea. This has sparked a growing interest not 

only in the IB curriculum itself but also in comparative studies between the IB curriculum 

and the Korean curriculum in different subject areas. The field of mathematics education, 

in particular, has witnessed active research comparing the IB curriculum to the Korean 

curriculum. Kim et al. (2020) made a comparative analysis of the IB mathematics 

curriculum with the mathematics curriculum in Korea and the implementation of IB 

mathematics in local schools in Korea. This research compares an extensive number of 

contents from elementary to secondary mathematics of the 2015 Korea mathematics 

curriculum and the IB curriculum. Furthermore, Kim et al. (2020) suggested directions for 

high school mathematics education based on the content and instructional characteristics 

of IBDP mathematics, emphasizing the need for more active student-centered classes and 
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the utilization of technology tools. Yet both of the studies do not provide specific insights 

for specific grade levels or areas in mathematics.  

The research on textbook analysis in comparison of the IB curriculum and Korea 

mathematics curriculum is as follows. Yang et al. (2015) conducted a comparative study 

on textbooks for the area of Algebra of the revised 2009 Korea mathematics curriculum 

and the IBDP HL mathematics curriculum. Lim and Kim (2022) analyzed the content of 

proofs in the mathematics curriculum and textbooks of South Korea, Japan, and the IB 

middle school curriculum and provided insights into how proofs in mathematics education 

should be approached in the revised 2022 Korea mathematics curriculum. Park and Go 

(2022) focused on the functions, analyzing the mathematical modeling aspects of textbooks 

in South Korea and the IBDP. However, research on statistics, which assists in responding 

proactively to the uncertainties of future societies with the use of technology tools, has not 

yet been conducted. 

 

Statistics Unit in the revised 2022 Korea Mathematics Curriculum  

In the Revised 2022 Korea Mathematics Curriculum, students who study 

‘Probability and Statistics’ as their elective course require the ability to be rational consumers 

and producers of information through statistical processes involving data collection, 

organization, analysis, and inference. This fosters competencies in statistical knowledge, 

skills, critical thinking, and attitude (Ministry of Education, 2022). From the high school 

elective course 'Probability and Statistics’, the content structure of the statistics area is as 

shown in Table 1. The statistics unit covers topics such as probability variables, probability 

distributions, binomial distributions, normal distributions, and statistical inference. 

 The points of contention related to statistical content identified in the Revised 2022 

Mathematics Curriculum Development Study (Lee et al., 2022) are as follows. First, there 

is a debate concerning the section on estimation of population proportions. Experts support 

the necessity of including the estimation of population proportions in statistical inference 

to enable students to engage in meaningful statistical inferences through the effective 

handling of actual statistical data. The estimation of population proportions is closely 

connected to the development of critical thinking skills, serving as a fundamental aspect of 

a citizen's democratic literacy and aligning with the spirit of fostering learners' communal 

values and enhancing competencies in the revised 2022 curriculum. However, the abstract 

and complex calculations of confidence intervals and learning various distribution formulas 

can be burdensome for both teachers and students. To alleviate the emphasis on abstract 

calculations in the assessment criteria, a proposal is made to emphasize intuitive 

understanding based on the 'utilization of technology tools' and incorporate them into the 

achievement standards and interpretations. 

 The second issue pertains to the discussion about the utilization of technology tools 

in the achievement standards for the 'Statistical Inference' unit. Statistical literacy for 

accurate predictions in various situations is essential for engaging in modern social life. 

Therefore, the achievement standards and interpretations in the course of ‘Probability and 

Statistics’ emphasize understanding the concepts of probability and utilization of 

technology tools in statistics through experiences such as conducting probability 

experiments, collecting and representing data, and interpreting data in real contexts 
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(Ministry of Education, 2022). There is a consensus that the integration of the use of 

technology tools into the achievement standard for statistical inference is necessary, 

aligning with the active incorporation of digital literacy emphasized in the revised 2022 

Korea curriculum. In particular, it is pointed out that abstract statistical concepts, such as 

sampling variability, can be presented more concretely through the use of technology tools. 

In real life, there are few opportunities to directly observe the variability of estimates due 

to chance by repeatedly taking random samples. However, students can experiment with 

repeated sampling through simulations or applets, allowing them to directly observe 

sampling variability. Therefore, instead of focusing on abstract procedural calculation 

practices, the achievement standards [12ProbStat03-07] in the ‘Statistical Inference’ unit 

of ‘Probability and Statistics’ in the revised 2022 Korea mathematics curriculum explicitly 

describe the use of technology tools to estimate population means and proportions to 

interpret the results.  

Third, there is a discussion going on around the achievement standards in the 

statistics unit regarding the technical aspects of ‘Statistical Problem Solving.’ Statistics 

education experts have proposed standards such as the ‘Statistical Problem-Solving 

Procedure’, ‘Organization and Interpretation of Data’, ‘Estimation of Population 

Proportions’, ‘Comparison of Two Groups’, and ‘Big Data’ as learning contents in statistics 

education (Lee et al., 2022). However, articulating this in the achievement standards for 

the statistics unit was anticipated to lead to excessive learning burdens and increased class 

hours. Therefore, for the statistical area of the revised 2022 Korea mathematics curriculum 

of Probability and Statistics, the content related to statistical problem-solving is intended 

to be described in the interpretation of the achievement standards. 

 
Table 1. The content structure of the statistics domain in the high school elective subject 

"Probability and Statistics" 

Key Ideas 
Estimating the characteristics of the group from a sample is an important 
tool for understanding societal uncertainty and predicting the future. 

Category Statistics 

Knowledge & 
Understanding 

∙ Probability Distribution  
∙ Statistical Inference 

Process & 
Function 

⋅Calculate the mean and standard deviation. 
⋅Explain the concepts, principles, and laws of statistics. 
⋅Solve problems using appropriate strategies. 
⋅Explain the relationships between concepts in statistics. 
⋅Apply statistical concepts to real-life situations. 
⋅Make judgments (estimations) based on the concepts, principles, and laws 
of statistics. 
⋅Investigate the concepts, principles, and laws of statistics. 
⋅Utilize appropriate technology tools. 
⋅Collect, organize, and interpret data. Interpret interpreted results 

Value  
& Attitudes 

⋅Awareness of the utility of statistics through connection to real-life 
situations. 
⋅Recognition of the importance of interpreting uncertainty through 
statistical thinking and inference. 
⋅Adopting an attitude of making rational decisions based on statistical 
evidence. 
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International Baccalaureate Diploma Program Mathematics 

IBDP curriculum is a globally recognized and challenging educational framework. 

This curriculum is an internationally recognized program that focuses on developing 

critical thinking, intercultural understanding, and a holistic approach to education.  

The IBDP mathematics curriculum offers two levels of study: Standard Level (SL) 

and Higher Level (HL). These levels are designed to accommodate various levels of 

mathematical aptitude and cater to students with diverse academic interests. The 

differences between SL and HL in IBDP Mathematics encompass the depth of content, 

examination rigor, internal assessment requirements, time commitment, university 

recognition, career implications, and overall flexibility. At SL, the curriculum provides a 

broad foundation in fundamental mathematical concepts. Students engage in a 

comprehensive exploration of topics that form the core of mathematical understanding. 

Conversely, the HL goes beyond the standard curriculum to provide an in-depth and 

extended study of mathematical concepts. The HL course in IBDP mathematics includes 

advanced topics in calculus, algebra, and abstract mathematical structures, demanding a 

higher level of analytical thinking and mathematical reasoning. The use of technology tools, 

such as calculators and computer software, is encouraged to enhance problem-solving and 

visualization skills in both courses.  
The IBDP also offers two distinctive SL Mathematics courses, namely 

Mathematics: Applications and Interpretation (AI SL) and Mathematics: Analysis and 

Approaches (AA SL). These courses cater to diverse learning styles, aligning with students' 

academic interests and future aspirations. AI SL takes a pragmatic and applied approach, 

focusing on the real-world application of mathematical concepts. The curriculum includes 

topics like statistics, probability, and financial mathematics, providing students with 

practical skills that have immediate relevance in various professions. In contrast, AA SL is 

tailored for students with a penchant for theoretical mathematics. It delves into advanced 

concepts in calculus, algebra, and abstract mathematical structures, providing a rigorous 

foundation for those aspiring to pursue pure mathematics, physics, engineering, or related 

disciplines at the university level. This course places a strong emphasis on abstract 

reasoning and the exploration of complex mathematical ideas, challenging students to think 

critically and theoretically about mathematical concepts. The choice between AI SL and 

AA SL for students is a nuanced decision. Students should consider their interests, career 

aspirations, and the desired balance between applied and theoretical mathematical 

exploration. This study will focus on the IBDP AI SL course.   

The IBDP AI SL course has the most teaching hours in Probability and Statistics, 

which is 36 hours out of the total 150 hours. Table 2 shows detailed components, concepts, 

and content-specific conceptual understanding of the IBDP AI SL statistics unit.  Within 

the Statistics unit of the course, students engage deeply with a diverse range of fundamental 

concepts and topics, constructing a foundation in statistical reasoning. The course provides 

students with a comprehensive understanding of statistical concepts and their practical 

applications. In this unit, students acquire the skills needed to effectively analyze and 

interpret data. The unit extends to cover correlation and regression analysis, empowering 

students to quantify and interpret relationships between variables. Correlation and 

regression analysis are not just presented as mathematical procedures but as tools for 
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uncovering meaningful relationships in data. Through the exploration of bivariate data, 

students gain valuable skills in visualizing and analyzing complex data sets. Emphasizing 

a deep and content-specific conceptual understanding, the unit delves into key concepts 

such as measures of central tendency and dispersion, fostering both the ability to calculate 

these measures and an understanding of the underlying conceptual rationale. Throughout 

the statistics unit, students are encouraged to develop a rich conceptual framework, 

promoting a holistic and applied understanding of statistical principles as they critically 

analyze and interpret information in various contexts. 

 
Table 2.  IBDP AI SL statistics unit suggested concepts and topics with correlating content-specific 

conceptual understanding 

Syllabus 

Component  
Suggested 

Concepts & Topics 
Content-Specific Conceptual Understanding 

Topic 4 – 

Statistics and 

Probability 

Quantity 
Organizing, representing, analyzing, and interpreting 

data, and utilizing different statistical tools 
facilitate prediction and drawing of conclusions. 

Validity 
Different statistical techniques require justification 

and the identification of their limitations and validity. 

Approximation 
Approximation in data can approach the truth but may 

not always achieve it. 

Modeling 
Modeling and finding structure in seemingly random 

events facilitate prediction. 

Relationships 

Different probability distributions provide a 

representation of the relationship between theory and 

reality, allowing us to make predictions about what 

might happen. 

Patterns 
Correlation and regression are powerful tools for 

identifying patterns and equivalence of systems. 

 

 

Ⅳ. METHODS 
 

This study is a comparative analysis of the revised 2022 Korea mathematics 

curriculum and the IBDP AI SL mathematics curriculum. The aim of the study is to explore 

the similarities and differences between the two curricula, analyze the depth and method of 

explaining concepts, and the presentation of exercises, and derive educational implications 

from these comparisons of the statistics unit. For this study, we selected ‘Document 

Analysis’ as the analytic framework. Document analysis involves skimming (superficial 

examination), reading (thorough examination), and interpretation, through content analysis 

and thematic analysis (Bowen, 2009). We first made a superficial examination of the high 

school mathematics subject ‘Probability and Statistics’ from revised 2022 Korea 

mathematics curriculum and the ‘Statistics’ unit from the IBDP AI SL curriculum. 

‘Probability and Statistics’ is an elective course in high school where students who seek to 

develop skills for statistical reasoning take. The IBDP AI SL course is meticulously crafted 

to offer students a practical and applied approach to mathematics, placing a strong emphasis 
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on real-world contexts and applications. This emphasis on statistics involves covering 

practical and technical mathematical content extensively.  

Document analysis combines an interactive process of content analysis and 

thematic analysis (Bowen, 2009). Content analysis is the process of organizing information 

into categories related to the central questions of the research and thematic analysis is a 

form of pattern recognition within the data, with emerging themes becoming the categories 

for analysis (Bowen, 2009). To thoroughly examine and interpret the statistics unit covered 

in each curriculum, the following procedures were adopted. First, the achievement 

standards for ‘Probability and Statistics’ in the revised 2022 Korea mathematics curriculum 

were organized into a table. Achievement standards represent the abilities that students 

should possess after the lesson, indicating the knowledge and skills they need to acquire 

and providing guidance to teachers in shaping the direction of the lessons (Lee et al., 2014). 

The standards of IBDP AI SL, including ‘Content’ and ‘Guidance, clarification, and 

syllabus link,’ were deemed equivalent to the achievement standards of the revised 2022 

Korea mathematics curriculum as it combines the content elements of the curriculum with 

guidance on the teacher's instructional direction. In subsequent descriptions of the IBDP 

AI SL curriculum, a unified approach that is similar to South Korea's achievement 

standards was adopted; however, the description of the achievement standards related to 

the mathematical content elements presented in the curriculum differed between the two 

curricula. Afterward, we compared the formal structure and contents of the statistics unit 

in the textbooks of each curriculum. Finally, in the teaching and learning methods stated in 

the revised 2022 Korea mathematics curriculum of ‘Probability and Statistics’ emphasis is 

placed on ‘enhancing information processing skills, utilizing teaching aids and technology 

tools to visualize abstract mathematical content, facilitating intuitive understanding of 

mathematical concepts, principles, and logical reasoning’ and ‘Mathematical modeling; 

creating mathematical models using various mathematical representations connected to 

phenomena in students' lives and teaching and learning strategies focus on applying 

mathematical models back to real-life situations, societal contexts, or natural phenomena, 

which aims to broaden students’ perspective on the practical applications of mathematics’ 

(Ministry of Education, 2022) as the aspects of importance in mathematical modeling and 

use of technology tools. A comparative analysis was made based on the extent of 

mathematical modeling and the utilization of technology tools in the revised 2022 Korea 

mathematics and IBDP AI SL curricula and textbooks. 

For the documents, we selected the Korean high school ‘Probability and Statistics’ 

textbook authored by Ko et al. (2019) and IBDP AI SL textbook from Pearson (Garry et 

al., 2019), which both are textbooks that are widely used in the field. One to note is that 

South Korea has recently revised its curriculum in 2022, so textbooks corresponding to the 

new curriculum have not yet been released. However, the only difference in the content 

elements between the revised 2022 Korea mathematics curriculum and the 2015 Korean 

mathematics curriculum is that ‘statistical inference’ contains additional content on the 

estimation of population proportions. Moreover, statistical inference is not included in the 

IBDP AI SL curriculum. Therefore, we determined that selecting textbooks based on the 

2015 Korea mathematics curriculum for analysis would likely yield similar results, 
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considering no significant differences in the outcomes.  

 

 

Ⅴ. RESULT 
 

Comparing Content Elements in the Curriculum 

Table 3 presents the achievement standards for the statistics unit of 'Probability and 

Statistics' in the revised 2022 Korea mathematics curriculum. Table 4, identified as ‘content 

guidance’ for the statistics unit of IBDP AI SL, is compared with the achievement standards 

of the revised 2022 Korea mathematics curriculum. The results are as follows. The statistics 

unit in IBDP AI SL covers content elements related to population, sample, and sampling 

in [SL 4.1]. In the revised 2022 Korea mathematics curriculum, this corresponds to the 

content elements covered in [12ProbStat03-05]. However, [SL 4.1] also includes learning 

of data sources' reliability, convenience, and bias in sampling, sampling techniques and 

their impact, and interpreting anomalies, which are not covered in the revised 2022 Korea 

mathematics curriculum. Subsequently, [SL 4.2] ~ [SL 4.4] in IBDP AI SL covers content 

elements such as measures of central tendency, relative frequencies, calculation of mean 

and standard deviation, dispersion, box plots, and scatter plots. These topics are already 

covered in the middle school mathematics curriculum in Korea. In addition, IBDP AI SL 

introduces additional content not covered in Korea, such as cumulative frequencies, 

quartiles, range, modal class, quartiles for discrete data, Pearson's product-moment 

correlation coefficient, and regression equations. The achievement standards 

[12ProbStat03-01] ~ [12ProbStat03-04] in the Korean curriculum align with the content 

elements in [SL 4.7] ~ [SL 4.9] in IBDP AI SL, particularly in the part dealing with 

probability variables and distributions, expectations of discrete random variables, and the 

meanings and properties of the binomial distribution and normal distribution. However, the 

IBDP AI SL includes content on inverse normal calculations, which is not covered in the 

revised 2022 Korea mathematics curriculum. 

 
Table 3. Achievement standards of statistics unit for the revised 2022 Korean mathematics  

[12ProbStat03-01] Can explain the meaning of a random variable and probability distribution. 
[12ProbStat03-02] Can calculate the expected value (mean) and standard deviation of a discrete 
random variable. 
[12ProbStat03-03] Understands the meaning and properties of the binomial distribution and can 
calculate its mean and standard deviation. 
[12ProbStat03-04] Understands the meaning and properties of the normal distribution and can 
explain its relationship with the binomial distribution. 
[12ProbStat03-05] Knows the meanings of population and sample and can explain methods of 
sample extraction. 
[12ProbStat03-06] Understands and can explain the relationship between sample mean and 
population mean, as well as sample proportion and population proportion. 
[12ProbStat03-07] Can estimate population mean and population proportion using technology 
tools and interpret the results. 
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Table 4. Standard level mathematics applications and interpretation for the IB diploma statistics 

content guidance  

[SL 4.1]  
1. Concepts of population, sample, random sample, discrete and continuous data. 

2. Reliability of data sources and bias in sampling 

3. Interpretation of outliers 

4. Sampling techniques and their effectiveness 

[SL 4.2]  
1. Presentation of data (discrete and continuous): frequency distributions (tables). 

2. Histograms. Cumulative frequency; cumulative frequency graphs; use to find median, 

quartiles, percentiles, range, and interquartile range (IQR). 

3. Production and understanding of box and whisker diagrams. 

[SL 4.3]  
1. Measures of central tendency (mean, median, and mode). Estimation of mean from 

grouped data. 

2. Modal class 

3. Measures of dispersion (interquartile range, standard deviation, and variance). 

4. Effect of constant changes on the original data. 

5. Quartiles of discrete data. 

[SL 4.4]  
1. Linear correlation of bivariate data. Pearson’s product-moment correlation coefficient, 

r. 

2. Scatter diagrams; lines of best fit, by eye, passing through the mean point. 

3. Equation of the regression line of y on x. Use of the equation of the regression line for 

prediction purposes. Interpret the meaning of the parameters, a and b, in a linear 

regression y = ax + b. 

[SL 4.7] 
1. Concept of discrete random variables and their probability distributions. Expected 

value (mean), E(X) for discrete data. Applications. 

[SL 4.8]  
1. Binomial distribution. Mean and variance of the binomial distribution. 

[SL 4.9]  
1. The normal distribution and curve. Properties of the normal distribution. Diagrammatic 

representation. 

2. Normal probability calculations. 

3. Inverse normal calculations 

[SL 4.10]  
1. Spearman’s rank correlation coefficient, rs 

2. Awareness of the appropriateness and limitations of Pearson’s product moment 

correlation coefficient and Spearman’s rank correlation coefficient, and the effect of 

outliers on each. 

[SL 4.11]  
1. Formulation of null and alternative hypotheses, H0 and H1. Significance levels.  p -

values. 

2. Expected and observed frequencies. The χ2 test for independence: contingency tables, 

degrees of freedom, critical value. The χ2 goodness of fit test. 
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In the later part of the statistics unit in the revised 2022 Korea mathematics 

curriculum, the achievement standards [12ProbStat03-06] ~ [12ProbStat03-07] cover 

content elements related to sample mean and population mean, sample proportion and 

population proportion, and estimation and interpretation of population mean and 

proportion. However, IBDP AI SL does not cover these topics, as they are addressed in 

IBDP AI HL course. Notably, there is a significant difference in content when it comes to 

statistical and bivariate analyses, where IBDP AI SL covers elements such as Spearman’s 

rank correlation coefficient, formulation of null and alternative hypotheses, p-values, and 

the χ2 test for independence in [SL 4.10] ~ [SL 4.11]. The content covered in the statistics 

unit of IBDP AI SL is more extensive than that of the revised 2022 Korea mathematics 

curriculum, encompassing various sampling techniques and their impacts, convenience in 

sampling, reliability of data sources, interpretation of outliers, inverse normal calculations, 

Pearson's correlation coefficient, Spearman's rank correlation coefficient, and advanced 

topics such as testing. These topics are not addressed in the revised 2022 Korea 

mathematics curriculum. 

 

Comparison of the Chapter Structures and Contents in the Statistics Unit 
The comparison of the chapter structures between the Korean high school textbook 

(Ko et al., 2019) and the IBDP AI SL textbook (Garry et al., 2019) yields the following 

results. First, the order of the chapters in the two textbooks shows a major difference. The 

Korean textbook (Ko et al., 2019) covers probability distributions, binomial distributions, 

and normal distributions. The chapter on statistical inference progresses with topics on 

populations, samples, and the estimation of population means. In contrast, IBDP AI SL 

(Garry et al., 2019) starts with data and variables, including populations and samples, 

providing an overall explanation of statistics. It then covers probability distributions, 

binomial distributions, and normal distributions and thereafter, addresses statistical testing 

and bivariate analysis, which are topics not covered in the Korean high school textbook 

(Ko et al., 2019). 
The Korean high school textbook authored by Ko et al. (2019) exhibits a 

pedagogical approach to evoke interest and curiosity among learners. In the introduction 

of each chapter, practical scenarios associated with the core content are provided to 

facilitate critical thinking and elevate engagement. Content elements are systematically 

developed to enable students to independently derive mathematical concepts, principles, 

and laws. Next, the presented contents are summarized in a chart. The exercises showcase 

representative problems related to the learning content along with exemplary solutions, 

while the exercises provide problems that encourage a correct understanding of the content 

elements. Additionally, various mathematical tasks, such as explaining concepts, 

identifying errors, and problem-solving, are provided to allow students to confidently 

engage in mathematics learning. At the end of each subsection, the structure of the 

questions is designed to enable students to independently summarize the learning content 

by providing three levels of problems to facilitate tiered learning. Throughout the book, 

mathematics competency plus and the utilization of technology tools pages are strategically 

placed to reinforce the learning content. Thus, the Korean high school textbook (Ko et al., 
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2019) is focused on sparking students' interest in mathematics, and it places significant 

emphasis on utilizing various materials and activities to effectively convey learning in 

alignment with the objectives outlined in the curriculum. 
The IBDP AI SL textbook (Garry et al., 2019) begins each major section by 

explaining the objectives of the unit and its connection to the previous sections. In each 

subsection, real-life scenarios are used to derive mathematical concepts, principles, and 

laws. The mathematical concepts are then organized and described followed by exercises 

and solutions based on the content elements presented. In contrast to the Korean high 

school textbook (Ko et al., 2019), the IBDP AI SL textbook (Garry et al., 2019) introduces 

exercises based on real-life scenarios after the completion of each topic, rather than 

providing a section evaluation of the end of the subsection. 
Furthermore, in the Korean high school textbook (Ko et al., 2019), exercises 

typically focus on one or two questions for each topic. In contrast, the IBDP AI SL textbook 

presents multiple sub-questions for each topic, which requires students to utilize all 

previous concepts learned to solve the problems. Modeling exercises are often included, 

which may ask for explanations and justification of the students' responses. After the 

completion of each chapter, the comprehensive chapter exercises include various real-life 

context problems, assisting in enhancing problem-solving skills. In the Korean high school 

textbook (Ko et al., 2019), various activities and pictures are presented to help students 

understand the value of mathematics and foster a positive attitude toward mathematics. In 

contrast, the IBDP AI SL textbook (Garry et al., 2019) places more emphasis on 

introducing mathematical knowledge and presenting various exercises related to it, with 

minimal use of visual illustrations such as pictures, drawings, and reading materials.  

The chapters within the statistics unit in the Korean high school textbook (Ko et 

al., 2019) and IBDP AI SL textbook (Garry et al., 2019) are listed in Table 5. Only the 

common content elements between the two curricula are compared for the chapter-by-

chapter content comparison. In Table 5, common content elements of the two textbooks 

have been listed along with the learning objectives. The common content elements are 

probability variables and distributions, mean and standard deviation of discrete probability 

variables, binomial distribution, normal distribution, and population and sample. 
 

Probability Distribution and Random Variables, Mean and Standard Deviation of 

Discrete Random Variables 

The content covered in probability distributions, discrete random variables, 

continuous random variables, and the mean and standard deviation of discrete random 

variables is similar in both textbooks. However, in the Korean high school textbook (Ko et 

al, 2019), the content regarding the mean and standard deviation of aX+b is presented and 

organized in the textbook's main lessons, whereas in IBDP AI SL textbook (Garry et al., 

2019) students are guided to generalize by solving exercises on E(X) and V(X) first and 

continue to find E(Y) and V(Y) when Y=0.5X-4 in the sub-question, which can be seen in 

Figure 1. This reflects a difference in approach, encouraging students to be able to 

generalize the formula themselves. 
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Figure 1. IBDP AI SL (Garry et al., 2019) probability distribution sample exercise 

 

Binomial Distribution 

The contents related to binomial distribution were similar in both textbooks, but 

the Korean high school textbook (Ko et al., 2019) additionally covered the Law of Large 

Numbers. Although the Law of Large Numbers is not explicitly mentioned in the 

curriculum achievement standards, it is emphasized in the textbook for the practical 

application of statistics in real-life scenarios. The Law of Large Numbers is a mathematical 

theorem that states as the number of trials increases, mathematical probability can 

substitute statistical probability. 

 

Normal Distribution 

In the section on normal distribution, differences were observed. In the IBDP AI 

SL textbook (Garry et al., 2019), an important property of the normal distribution, the 

‘Empirical Rule' is discussed, which is not covered in the Korean high school textbook (Ko 

et al., 2019). The Korean high school textbook (Ko et al., 2019) places significant emphasis 

on ‘the standard normal distribution and the standardization of normal distribution,’ which 

is crucial for problem-solving, whereas the IBDP AI SL textbook (Garry et al., 2019) only 

explains z-values concerning GDC results.  Additionally, the Korean high school textbook 

(Ko et al., 2019) provides a standard normal distribution table in the appendix, enabling 

problem-solving without the use of technology tools. The significant difference between 

the two textbooks is evident in the fact that only the standard normal distribution table is 

briefly provided in exercises, without the need for utilizing technology tools. 
In the IBDP AI SL textbook (Garry et al., 2019), the lessons and exercises address 

the concept and calculation of ‘The inverse normal distribution’ using graphing calculators. 

However, in the Korean high school textbook (Ko et al., 2019), the concept of the inverse 

normal distribution in situations where the mean and standard deviation are unknown is not 

covered. Also, in the IBDP AI SL textbook (Garry et al., 2019), the relationship between 

the binomial distribution and the normal distribution is not addressed. However, in the 

Korean high school textbook (Ko et al., 2019), there is a discussion on the relationship in 

the main lesson. This concept is connected to the Law of Large Numbers presented in the 

earlier section on the binomial distribution, highlighting the significance placed in the 

Korean high school textbook (Ko et al., 2019) on how mathematical probability can 

substitute statistical probability. 
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Population and Sample 

In the Korean high school textbook (Ko et al., 2019), the concepts of population 

and sample, as well as sampling methods, are introduced in the final section. In contrast, 

the IBDP AI SL textbook (Garry et al., 2019) covers statistical concepts in the first unit of 

section 7, addressing population, sampling, and sampling techniques. In the Korean high 

school textbook (Ko et al., 2019), definitions and explanations are provided for population, 

complete investigation, sample, and sample survey, along with concepts such as random 

sampling, replacement sampling, and non-replacement sampling. The associated exercises 

are presented in a relatively straightforward manner. On the other hand, the IBDP AI SL 

textbook (Garry et al., 2019) defines individuals, variables, populations, samples, 

parameters, and statistics. It provides a more detailed explanation of the sampling process, 

which can be seen in Figure 2, and introduces various types of sampling falling under 

random and non-random categories. The IBDP AI SL textbook (Garry et al., 2019) aims to 

enhance the understanding of variables in real-life situations, identify appropriate sampling 

methods, and guide the interpretation of statistics in various real-life scenarios. 

The two textbooks exhibited differences in the topics of population, sample, and 

sampling methods. According to Figure 3, the Korean high school textbook (Ko et al., 

2019) prompted students to calculate the number of possible outcomes based on the 

learning content, depending on the sampling method. In contrast, the IBDP AI SL textbook 

(Garry et al., 2019) presented problems that require making decisions about which 

sampling plan is more appropriate in given situations, encouraging students to contemplate 

the practical use of statistics in real-life scenarios. 

 

 
Figure 2. Sampling process in IBDP AI SL textbook (Garry et al., 2019) 

 

 

 
Figure 3.  Problems presented in the population and sample of the Korea high school textbook (Ko 

et al., 2019) and practice exercises provided in the IBDP AI SL (Garry et al., 2019) section 7.1 on 

data and variables 
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In the Korean high school textbook (Ko et al., 2019), definitions of population 

mean, population variance, population standard deviation, sample mean, sample variance, 

and sample standard deviation are provided. The properties of the mean, variance, and 

standard deviation of the sample mean are derived by the definition of each topic. However, 

in the IBAI SL textbook (Garry et al., 2019), there is no coverage of the mean, variance, 

and standard deviation of the sample mean. The Korean high school textbook (Ko et al., 

2019) represents the sample mean as x̄, while the IB AI SL textbook (Garry et al., 2019) 

and GDC use the notation x̄ to denote the arithmetic mean or average of a set of n 

measurements, showing a difference in symbol notation. Additionally, the symbol for the 

population mean is represented as ‘m’ in the Korean high school textbook (Ko et al., 2019), 

whereas in the IBAI SL textbook (Garry et al., 2019), it is represented as ‘μ’. The IBDP AI 

SL textbook (Garry et al., 2019) also covers content elements such as median, mode, range, 

quartiles, box plot, and outlier, which are not covered in the revised 2022 Korean 

mathematics curriculum for high school ‘Probability and Statistics’ but are addressed in 

the middle school curriculum. 

 

Comparison of the Utilization of Technology Tools and Modeling Exercises 
Comparison through Curriculum Guide 

The use of technology tools plays a pivotal role in enhancing the learning experience and 

preparing students for real-world applications of mathematical concepts in Statistics. Table 

6 compares the utilization of technology tools in the two curricula. In the IBDP AI AL 

course, technology tools are seamlessly integrated to facilitate a deeper understanding of 

mathematical principles and their practical implications. Students are encouraged to utilize 

graphing calculators, mathematical software, and other technology tools to perform 

complex calculations, visualize mathematical relationships, and analyze data efficiently. 

This is also well stated in the revised 2022 Korean Mathematics Curriculum. The teaching 

and learning direction of the ‘Probability and Statistics’ course asks to select suitable 

technology tools to enhance effective teaching and learning, fostering the development of 

students' digital skills. 
The Statistics unit of IBDP AI SL course, in particular, benefits significantly from 

the integration of technology tools. Students can employ statistical software to process and 

analyze large data sets, allowing for a more comprehensive exploration of statistical 

concepts. The use of graphing calculators helps visualize data distributions, probability 

graphs, and regression analyses, providing a dynamic and interactive learning experience. 

Additionally, technology tools enable students to conduct simulations and experiments, 

allowing them to observe and understand the practical implications of statistical concepts 

in various scenarios. It is also stated in the assessment that technology tools are required 

for students to solve problems during the exams.  
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Table 6.  Comparison of the utilization of technology tools and modeling in the revised 2022 

Korea mathematics curriculum and IBDP AI SL 

 Korea IBDP AI SL 

Teaching & 

Learning 

Direction 

1. ‘Probability and Statistics’ content requires the 

selection of appropriate teaching aids or 

technology tools to facilitate efficient teaching 

and learning, promoting the cultivation of 

students' digital literacy. 

1. Statistics is concerned with 

the collection, analysis, and 

interpretation of quantitative 

data.  

2. Statistical representations 

and measures allow us to 

represent data in many 

different forms to aid 

interpretation. 

Teaching & 

Learning 

Method 

1. Fostering an attitude of exploring and 

collecting data in real-life and mathematical 

problem situations, processing it mathematically, 

and making informed decisions. 

2. Utilizing teaching aids or technology tools to 

visualize abstract mathematical content, aiding in 

the intuitive understanding of mathematical 

concepts, principles, and laws, as well as 

fostering logical reasoning. 

3. Encourage students to actively explore using 

teaching aids or technology tools. 

 4. In instructional situations where the goal is not 

to foster computational skills, technology tools 

are provided for complex calculations. 

 5. Mathematical modeling is an instructional 

approach that involves creating mathematical 

models using various mathematical 

representations, connecting phenomena related to 

students' lives allowing for the application of 

mathematical models to real-life, societal, and 

natural phenomena, fostering a broad perspective 

on the practical applications of mathematics in 

students' lives. 

1. The use of technology such 

as simulations, spreadsheets, 

statistics software, and 

statistics apps can greatly 

enhance this topic. 

2. It is expected that most of 

the calculations required will 

be carried out using 

technology, but explanations 

of calculations by hand may 

enhance understanding. 

3. The emphasis is on 

choosing the most appropriate 

technique and understanding 

and interpreting the results 

obtained in context.  

Assessment 

Method 

1. When assessing the achievement standards, the 

effective use of teaching aids or technology tools 

can be utilized to conduct evaluations to 

determine the attainment of learning objectives. 

 2. When utilizing teaching aids or technology 

tools for assessment, the evaluation focuses on 

the exploration process of mathematical content 

rather than the functionality and operation of the 

teaching aids or technology tools. 

1. In examinations students 

should be familiar with how 

to use the statistics 

functionality of allowed 

technology. 

 

“Statistics is concerned with the collection, analysis, and interpretation of quantitative 

data. Statistical representations and measures allow us to represent data in many different 

forms to aid interpretation.” (IBO, p. 50) 
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In the revised 2022 Korea Mathematics curriculum, students are directed to 

investigate and collect data in various real-world and mathematical situations. This process 

entails mathematically analyzing the gathered data and subsequently making informed 

decisions. The incorporation of teaching aids or technology tools is pivotal in this 

educational process, serving as instruments to visually depict complex mathematical 

concepts. These tools contribute to a natural comprehension of mathematical principles and 

laws, nurturing logical reasoning abilities. Actively encouraging students to interact with 

these aids promotes a hands-on exploration of mathematical concepts. In situations where 

the primary objective isn't centered on refining computational skills, technology tools are 

introduced to facilitate intricate calculations. The adoption of mathematical modeling as an 

instructional approach involves students creating models using diverse mathematical 

representations. This method establishes connections between phenomena relevant to 

students' lives, facilitating the practical application of these models to real-life, societal, 

and natural occurrences, which instills a comprehensive understanding of the practical 

applications of mathematics. 
In both curriculums the use of technology tools in Statistics facilitates the 

exploration of mathematical models, helping students simulate and analyze real-world 

situations. Spreadsheet software, mathematical apps, and interactive online platforms offer 

avenues for collaborative learning and problem-solving. The application of technology 

aligns with the course's emphasis on practical, real-world applications, preparing students 

for the demands of an increasingly data-driven and technologically advanced society. 

 

Comparison through Textbooks 

Technology Tools.  

GDC Notes. The Statistics unit benefits significantly from the judicious use of 

technology tools. Both the IBDP AI SL course and the revised 2022 Korean Mathematics 

curriculum emphasize on how the integration of technology enhances the learning 

experience and allows students to explore mathematical concepts in a dynamic and applied 

manner. Students can efficiently calculate measures of central tendency and dispersion, 

such as mean, median, standard deviation, and interquartile range while graphing 

calculators enable them to visualize the impact of data variations on statistical measures 

dynamically.  
From lessons and sample exercises from the textbook for IBDP AI SL course, 

graphing calculators and statistical software are employed to delve into the realm of 

descriptive statistics. As seen in Figure 4, from lessons, ‘GDC notes’ are given to students 

for their understanding and use of technology tools step by step whereas in the Korean high 

school textbook (Ko et al., 2019), students are asked to engage in this process by hand. 

Furthermore, for the Korean high school textbook, there are no exercises on using graphing 

calculators or software for calculations or conceptual understanding of topics in this unit. 

Most of the understanding of concepts is done through abstract proof and complex 

calculations without the use of technology tools.  
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Figure 4. ‘GDC notes’ and use of technology tools in IBDP AI SL textbook (Garry et al., 2019) 

 

Lesson. The integration of technology in the IBDP AI SL course enriches the 

educational experience by providing students with tools to explore, analyze, and apply 

mathematical concepts in real-world contexts. This approach aligns with the course's 

overarching goal of preparing students for the challenges of an increasingly complex and 

technology-driven world. This interactive exploration fosters a deeper conceptual 

understanding of statistical concepts. The use of technology tools enables students to 

enhance their understanding in diverse ways, such as understanding abstract concepts and 

equations and applying them to real-life scenario exercises. Whereas the revised 2022 

Korea Mathematics offers a diverse range of use in technology tools in the curriculum 

throughout the course but is not seen in textbook lessons or sample exercises except for 

only a handful of exercises provided at the end of the entire chapter. As seen the Figure 5, 

the exercises that enable the use of technology tools are specifically labeled as ‘Exercise 

using Technology tools’ and ask for students to use a specific software program to analyze 

and visualize the abstract equation instead of applying technology tools to modeling or real-

life related problems. Unlike the use of diverse technology tools such as graphing 

calculators and different statistical software shown in IBDP AI SL course where 

mathematical modeling and use of technology tools are integrated into every lesson and 

exercise provided, the revised 2022 Korea Mathematics does not use diverse technology 

tools nor provide diverse types of sample exercises for students to engage in the use of the 

technology tools.  

 

  
Figure 5. Utilization of graphing calculators in exercises in Korea high school textbook (Ko et al., 

2019) 
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Exercises. Within the IBDP AI SL textbook (Garry et al., 2019), the use of 

graphing calculators is commonly accepted, and even in exercises where explicit guidance 

on calculator usage is not provided, students frequently utilize calculators. This approach 

emphasizes strengthening computational skills through the use of technology tools and 

promoting learning in practical problem-solving scenarios. Yet, in the Korean high school 

textbook (Ko et al, 2019), exercises where calculator usage is recommended are often 

explicitly indicated. Especially in situations requiring complex calculations or specific 

types of exercises, the use of technology tools may be suggested. Such recommendations 

aim to cultivate a certain level of computational proficiency in students and enhance their 

mathematical reasoning skills. Therefore, within the IBDP AI SL textbook (Garry et al., 

2019), calculator usage is considered routine, and students often use calculators even in the 

absence of explicit guidance in exercises. In contrast, the Korean high school textbook (Ko 

et al, 2019), particularly in cases involving intricate calculations, may recommend 

calculator usage, as evidenced by explicit indications in certain instances using the 

calculation sign on the left of the exercises, which can be seen in Figure 5. 
Modeling. The Statistics unit within both IBDP AI SL course and the revised 2022 

Korea Mathematics place a significant emphasis on the essential skill of mathematical 

modeling. This involves the creation of mathematical representations that effectively 

articulate real-world situations, enabling students to bridge abstract mathematical concepts 

with practical applications and thereby fostering a profound comprehension of statistical 

principles. According to the curriculum guide, students are directed to actively explore 

diverse scenarios, employing statistical techniques to model and analyze real-life data 

throughout the unit. They are encouraged to utilize a variety of mathematical 

representations, including graphs, equations, and statistical models, to describe and 

interpret data meaningfully.  

Mathematical modeling serves as a dynamic and integral component, bridging 

theoretical statistical concepts with their practical applications, empowering students to 

recognize the adaptability of statistics in addressing real-life challenges, and cultivating the 

skills essential for thoughtful and informed decision-making in various contexts. The 

crucial difference between the two textbooks is the technology tools that are used to 

visualize and calculate data from the given or collected sample, which can be seen from 

the examples in Figure 6. IBDP AI SL textbook (Garry et al., 2019) integrates practical 

applications where students create mathematical models to address specific problems, such 

as predicting trends, making informed decisions based on data analysis, or grappling with 

the uncertainty inherent in statistical predictions. Most exercises in IBDP AI SL textbook 

(Garry et al., 2019) had some modeling aspects with the option of the use of technology 

tools such as graphing calculators or statistical software are also given to students as an 

option for calculation. In the Korean high school textbook (Ko et al, 2019), students are 

asked to do complex calculations such as standardizing variables following normal 

distribution by hand. In addition, only a handful of exercises were given to students 

throughout the entire chapter of the textbook (Ko et al, 2019). The exercise example above 

in Figure 6 incorporates real-life scenarios, but the mathematical concepts that are 
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integrated are not any different from the abstract and complex calculations students are 

asked to do in the main lessons and exercises.  
 

 
Figure 6. Modeling exercises in Korea high school textbook (Ko et al., 2019) and IBDP AI SL 

textbook (Garry et al, 2019) 

 

 

Ⅵ. DISCUSSION AND CONCLUSION 

 

This study aimed to explore the direction of high school statistics education in 

Korea through a comparative analysis conducted between the revised 2022 Korean 

mathematics curriculum and the IBDP AI SL Curriculum and textbooks. The results are as 

follows. 
First, when comparing the revised 2022 Korea mathematics curriculum with the 

IBDP AI SL curriculum, it was observed that IBDP AI SL curriculum covered a broader 

range of topics. The curriculum not only includes contents learned in elementary and 

middle school in Korea This study aimed to explore the direction of high school statistics 

education in Korea through a comparative analysis conducted between the revised 2022 

Korean mathematics curriculum and the IBDP AI SL Curriculum and textbooks. The 

results are as follows. 
First, when comparing the revised 2022 Korea mathematics curriculum with the 

IBDP AI SL curriculum, it was observed that IBDP AI SL curriculum covered a broader 

range of topics. The curriculum not only includes contents learned in elementary and 

middle school in Korea but also advanced topics that are not covered in the revised 2022 

Korea mathematics curriculum, such as various sampling techniques and their effects, 

biases in sampling, reliability of data sources, interpretation of outliers, inverse normal 
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calculations, Pearson's correlation coefficient, Spearman's rank correlation coefficient, and 

hypothesis testing. The revised 2022 Korean mathematics curriculum covers a substantial 

amount of content, particularly in statistical inference, addressing the estimation of 

population mean and proportion, while the IBDP AI SL curriculum focuses on hypothesis 

testing. This discrepancy suggests that each curriculum places different emphases on the 

topic of statistical inference. The revised 2022 Korea mathematics curriculum covers less 

content, along with the fact that students need to perform complex calculations through 

almost no use of technology tools during class time by hand. This implies that, unlike the 

IBDP AI SL curriculum, the Korean curriculum requires students to engage in manual 

calculations when solving exercises, which reduces the learning experience such as 

interpreting and applying statistical data to real-life situations and making decisions based 

on them directly. 
Second, the Korean high school textbook (Ko et al, 2019) incorporates diverse 

learning materials to foster a positive attitude toward mathematics in students. They also 

present various activities aimed at enhancing students' communication skills, creativity, 

and other cognitive abilities. However, in actual school settings, due to the prevalent focus 

on entrance exam-oriented education, not all materials in textbooks are effectively utilized. 

This limitation prevents students from fully experiencing the intended learning outcomes 

as outlined in the textbooks. In contrast, the IBDP AI SL textbook is structured with a focus 

on adhering to learning objectives, comprising main lessons, exercises, and sub-section 

exercises. However, exercises in Korean high school textbooks typically inquire about one 

or two questions in each topic, whereas the IBDP AI SL textbook's exercises present a real-

life scenario on all relevant topics through sub-questions. This approach encourages 

students to recall previously learned content and organize them systematically. 

Occasionally, exercises also involve decision-making, prompting students to contemplate 

the practical use of statistics in real-life scenarios. This provides meaningful insights into 

the expanded emphasis on descriptive and essay-type assessments in the revised 2022 

Korean mathematics curriculum. Furthermore, the sub-questions of exercises in the IBDP 

AI SL textbook are not overly challenging, allowing students to approach problem-solving 

with increased confidence and repeated practice. It is expected that Korean statistics 

education may reflect on the repetition of sub-questions covering fundamental concepts 

that will allow assistance in students gaining the minimum proficiency levels that are 

required to achieve. Additionally, the Korean textbook emphasizes the practicality of 

statistics by highlighting topics in statistical probability, such as the law of large numbers 

and the relationship between the binomial distribution and normal distribution. The 

textbook also emphasizes the importance of standardizing normal distributions for 

calculating standard normal distributions. However, in the IBDP AI SL textbook, despite 

sharing similar learning objectives with the revised 2022 Korea mathematics curriculum, 

these topics are not covered. The IBDP AI SL textbook addresses the calculation of the 

inverse normal distribution in situations where the mean and standard deviation are not 

given, a topic that is not covered in the Korean high school textbook. This discrepancy 

appears to be influenced by the extent of utilizing technology tools in textbooks. In Korean 

high school textbooks, the focus seems to be on presenting the topic where students can 
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experience the utility of statistics in real-life situations without explicit emphasis on the use 

of technology tools unless specified. 
Third, the most significant difference in the comparative analysis of textbooks lies 

in the utilization of technology tools and mathematical modeling. In the IBDP AI SL 

textbook, approaches on how students can utilize technology tools in problem-solving are 

outlined when 'GDC notes' are provided. However, unlike the emphasis on the use of 

technology tools in the revised 2022 Korea mathematics curriculum, the textbook guides 

the utilization of technology tools only in exercises presented at the end of the chapter or 

where the calculation is complex, often accompanied by a calculator symbol indicating the 

recommended use of a calculator. For the practical use of technology tools to be realized 

in actual school settings, guidance on the use of technology tools should be explicitly 

included in the textbook. Furthermore, IBDP AI SL specifies ‘Technology required’ in its 

assessment methods. However, in Korea, the use of technology tools is not permitted in the 

College Scholastic Ability Test (CSAT), creating a reluctance to incorporate technology 

tools in classroom instruction and internal assessments. Nevertheless, considering that the 

revised 2022 Korea mathematics curriculum, especially in the statistics unit, emphasizes 

moving beyond procedural calculations toward conceptual understanding and practical 

application in real-life scenarios, it would be beneficial if specific guidance is provided in 

more detailed and diverse ways to use technology tools for understanding concepts. 

Particularly, with the widespread distribution of one-to-one smart learning devices in Korea, 

providing specific guidelines for the use of technology tools in the high school statistics 

unit could significantly support meaningful teaching and learning in statistics. Also, 

mathematical modeling in statistics not only enhances quantitative skills but also cultivates 

critical thinking as they evaluate the significance of statistical models across various 

contexts. Both the curriculum of IBDP AI SL and the revised 2022 Korea Mathematics 

Curriculum incorporated and emphasized the importance of mathematical modeling, but in 

textbooks were presented in extreme differences. IBDP AI SL textbook challenges students 

to apply statistical concepts and methods to solve real-life related exercises, ultimately 

fostering a holistic and applied understanding of statistical modeling. However, Korean 

high school textbooks provide students with only a handful of real-life context modeling 

exercises while asking for complex calculations by hand and abstract proof of statistical 

concepts.  
This study differs from previous research presented in the literature review, which 

concentrated on studies suggesting the direction of high school mathematics education 

through a comparative analysis of the revised 2015 Korea mathematics curriculum and the 

IB curriculum and comparing Korean and IB textbooks in areas of Algebra, Proofs, and 

Functions through mathematical modeling. The revised 2022 Korean mathematics 

curriculum is competency-based, but the revised 2015 Korean mathematics curriculum is 

competency-oriented. The difference between the two curricula in terms of goal, purpose, 

and descriptions of learning contents may be found. Thus, this study has limitations as it 

compares textbooks based on the 2015 revised Korea curriculum since the textbooks 

reflecting the revised 2022 Korea mathematics curriculum were still in development at the 

time of the research. Additionally, the analysis did not cover all textbooks that were 
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published based on the Korean and IBDP AI SL curricula. However, through a comparative 

analysis of the revised 2022 Korea mathematics curriculum and the international IBDP AI 

SL curriculum and textbooks, this paper aims to propose a direction for statistics education 

in the revised 2022 Korea mathematics curriculum. 
The expansion of descriptive and essay-type exercises can enhance students' 

mathematical competencies and the provision of specific guidelines to use technology tools 

can ensure the achievement of students’ conceptual understanding and minimum 

proficiency levels. To enhance the direction of statistics education in South Korea, it is 

crucial to conduct research that compares and analyzes textbooks aligned with the revised 

2022 Korea Mathematics curriculum. Additionally, beyond the insights gained from 

examining IB curriculum textbooks, a more definitive path for Korean statistics education 

can be established by undertaking comparative analysis of educational curricula and 

textbooks from other countries. Presently, although South Korea promotes the utilization 

of technology tools into the curriculum and classrooms, effective implementation in school 

environments remains limited. Investigating the comparative advantages of enhancing the 

use of technology tools versus the necessity of manual computations, as evident in the 

Korean context, can offer valuable insights into the appropriate integration of technology 

tools in Korean statistics education. The research poses a direction for the potential to refine 

the Korean statistics education curriculum by addressing uncertainties surrounding the 

utilization of technology tools. 
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