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Content analysis of education for sustainable development
in elementary school mathematics textbooks
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Abstract

Education for Sustainable Development is an imperative mean to achieve the sustainable development which is
the key idea that meets the needs of both present and succeeding generations by reconciling environmental
protection, social development and economic growth. This study addressed the following question. First, what is
the overall structure of the ESD contents presented in the textbooks? Second, How are the sub-contents of ESD
distributed in the textbooks? Lastly, How are the ESD contents connected to mathematics in the textbooks?

For this purpose, the contents in the elemtentary mathematics textbooks from 1% to 6" grades were analyzed at
both macro and micro levels through quantitative and qualitative research methods. As results, contents related to
environmental, social, and economic dimensions were presented from the first grade. The contents were involved
the mathematics content domains of Numbers and Operations, Data and Possibilities, and Patterns. However, the
contents were presented intensively in middle and high grades, and environmental topics accounted for a high
proportion. Among the activities related to ESD, many were focused on solving problems mathematically while
some were presented to solve problems as well as to consider sustainability through the activities. Based on the
results, the study aims to provide implications for the direction of mathematics education for sustainable
development in elementary school.
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[Table 1] Analytic framework

Question

In what grade level is the ESD-related content presented?

Foci of Question

Level

Grade level

To which mathematics content domain is the ESD-related content

connected?

Dimension of the
content

Content domain
Distribution of contents of ESD

Overall
structure

Macro

To which dimension is the ESD-related content involved?

What sub-content and topic is involved in the ESD-related content?

Which type of activity is the ESD-related content?

Activity type

Micro

What expectation from students is embedded in the

content?

SD-related

Expectation from students
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[Table 2] Related sub-contents and topics of ESD

Dimension Sub-content Related topic

Water, atmosphere, soil, minerals, plants, animals, natural scenery, natural
Nature resources resource conservation
Energy Energy types, renewable energy, energy saving
Climate change Global warming, greenhouse gases, abnormal climate
s Eco-system equilibrium, endangered species, hbiodiversity, biological
Biodiversity conservation
Environment - . -
. Awareness of environmental issues, efforts to solve environmental
Environmental problems problems, nature of environmental problems
. Urban functions, urban problems, the aging of villages, improvement of
Urban and rural eerernmentsresidential environment, environmental problems, urban-rural gap
Disaster Types of disasters, causes and solutions of disasters
Traffic pollution Traffic pollution, traffic safety, environmentally friendly traffic solutions
Human rights Human respect, human rights respect
. Understanding nonviolence, nonviolence activities, dialogue and compromise,
Peace and security safety education
Cultural diversity Respect cultural diversity
Social ethics Correct social ethics, readjustment of legal systems
Society Human health Exercise, health, disease prevention and treatment, obesity, drugs, AIDS,
food safety and security
Gender equality Gender discrimination issues
Media literacy Information communication ethics, media literacy
Globalization and international . _— Co . .
responsibility Understanding globalization, problems of globalization, international solution
Population Population growth, population distribution by region
. . Eco-friendly  production,  resource-circulating ~ waste = management,
Sustainable food production sustainable agriculture, eco—friendly agricultural products
Sustainable consumption Green consumption
Economy  Sustainability of companies — Corporate ethics, corporate responsibilities and duties

Understanding market economy, economic activities of market, sustainable

Market economy sales

Narrowing the gap between

the rich and the poor Eradication of poverty, combating poverty
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[Fig. 11 An example of contents related to ESD in the mathematics textoooks (MOE, 2020f, p.30)
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[Table 3] An example of analysis of the ESD-related contents

Level  Analysis focus Analysis results
Grade level 3 Grade
Content domain ~ Numbers and Operations
Macro  Dimension Environment
sub—content/ Climate change/
Related topic Global warming
Acitivity type T(.) apply mathematics
principles
Micro Contexts for problem

Expectation

solving and considerin,
from students e €

sustainability
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[Table 4] Organization of ESD-related contents

Grade Dimension D i .
content domain
1 Evironment | Numbers and
2 e Operations
3 Geometry
N Society
4 Measurement
5 Pattern
" Economy Data and
6 possibilities
F 0 7AHeR s 3 AEE A&l
# §L AnE Aok [Table 5l 2ok A%7bs
ek g8 43 LLL X 74 Bel AT 1
5 3

WA A ALTHRA U £ 181
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[Table 5] Distribution of ESD-related contents in different
dimensions by grade

Dimensgrade 1 2 3 4 5 6 |Toal
Environment 1 0 6 2 5 21
Society 0o 0 2 0 3 10
Economy 0 0 3 0 0 9
Total 1 0 11 18 2 8 40

[Table 6] Unit titles embedded ESD-related contents in the
textbooks

Mathematics
contert d Unit title (GradePeriod-Unit)
+ Addition and Subtraction(3) (1-2-6)
» Multiplication (3-2-1)
Number * Numbers Equal or Greater Than
anuén ers Ten-Thousands (4-1-1)
Operations * Multiplication and Division (4-1-3)
*» Range of Numbers and Estimation (5-2-1)
* Multiplication of Decimal Nurmbers (5-2-4)
* Division of Decimal Numbers (6-2-2)
Geometry -
Measurement -
» Ratio and Rate (6-1-4)
Pattern * Proportional Expressions and
Proportional Distribution (6-2-4)
Data and * The Arrangement of Data (3-2-6)
Possibilities Angled Line Graph (4-2-5)

« Multiple types of Graphs (6-1-5)
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[Table 8] Contexts of ESD-related contents in the textbooks by dimension and grade

Dimension ~ Grade

Detailed context presented in the textbook

Environment

3 Tree planting, turning off the faucet when brushing teeth, collecting wasted milk carbon
* and recyclable bottles, micro dust and tree planting, reducing carbon footprint

Daily water consumption, domestic water saving, paper usage and wood consumption, micro

dust days by year, change of annual peak temperature, greenhouse gas emission

5 Micro dust concentrations, increase in earthquake occurrence

6 Reusing bottles, ultrafine dust concentrations and ingredients, using a teeth cup and saving

water, electric car, eco-friendly products

Society

Healthy life, the amount of sugar in a drink

Decrease in the number of population and students in a village, culture diversity by country

Investigating rules for safety school life, fair distribution

Economy

Thrift market

Eating school meals and saving money, donation

=P Wi O W

International sponsorship for children, donation
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[Fig. 2] An example context of ‘Nature resources’ in
the Environment dimension (MOE, 2020f, p.16)
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[Fig. 3] An example context for ‘Peace and security’ in the
Society dimension (MOE, 2020k, p.111)
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[Fig. 4] An example context for ‘Narrowing the gap between
the rich and the poor in the Economy dimension (MOE,
2020f, p.25)
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[Table 9] Frequencies of the ESD-related contents in terms
of mathematical features and expectations from students

Activity t ..
P cuvity type Introductory Application Total

fromI chuknts activity activity
Sub-material 1 0 1
Contexts for problem 9 1 2
solving
Contexts for problem

solving and considering 0 7 7
sustainability

Total 22 18 40
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[Fig. 51 An
problem-solving  in
(MOE, 2020k, p.84)

example of

an  activity
introducing  mathematical
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expect for students both to solve problems and to consider ESD

Grade-Period

—Unit Activity topics Contents of activities Relation to ESD
Title
3-1-1 Exploratory 1. Learn how to live for a healthy life  Create exercise plans for a healthy
Addition and Mathematics : 2 Calculate how much calories we eat life considering date, time, calorie
Subtraction What Should Wi as snacks consumption, and types of exercise
at Should We 3 Create an exercise schedule
Do To Live a
Healthy Life?

3-2-6 Exploratory 1. Investigate how much sugar is in Recognize the amount of sugar in
Arrangement Mathematics : each drink drinks. Pledge to live a healthy life
of Data Which Drink Should 2. Represent the data in pictogram by putting in the effort to drink

1Ch Dnnk should: 3 Share what you felt through the beverages with less sugar
We Choose? activity
4-1-3 Exploratory 1. Stack textbooks and measure their ~ Understand that many trees are
Multiplication Mathematics : height needed to make paper. Share one’s

and Division

How Much Paper
Are We Using?

2. Calculate how many trees we need

to make a textbook

. Share what you felt through the

feelings by making advertisements or
cartoons

activity
4-2-5 Exploratory 1. Find out the number of elementary ~ Choose topics of interest related to
Angled Line Mathematics : school students and the number of  our area(e.g., population, precipitation,
Graph , . population in the area where Su-il environment, etc.). Endeavor to make
Let's Look into lives our area sustainable by representing
Our Area 2. Investigate the area we live in the investigated data graphically
3. Share what you felt through the
activity
4-2 Seeing the World 1. Review the data that presented Recognize the trends in greenhouse
in Mathematics greenhouse gas emissions in Korea  gas emissions and the dangers of
2. Create posters to signal the dangers global warming. Make a commitment
of global warming and talk about to reduce greenhouse gas emissions
ways to reduce greenhouse gases
6-1-4 Challenging 1. Check the reuse status of bottles After obtaining the ratio of the
Ratio and Rate  \athematics : 2. Calculate the increase in empty amount of empty bottles to the

Let’s Read the
Environment in

bottle deposits and pose a problem

amount of bottles shipped from the
store and the household bottles.
Commit to reusing bottles to protect

Mathematics the environment
6-2-4 Challenging 1. Find out how the distribution of Consider fair distribution and connect
Proportional Mathematics : profits from the two regions earned it with sustainable society
expression and Let's Split It U through a local festival depends on
proportional et's p_lt t Up the distribution methods and think
distribution Fairly about the fair distribution

. Pose a new problem that meets the

conditions
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[Fig. 6] An example of an activity intended for solving problems and considering sustainability (MOE, 2020h, pp.136-137)
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