Promoting Civic Engagement via Exploration of Evidence: Co-funded by the
Erasmus+ Programme

Pro Challenges for Statistics Education s Elrsipeen Uik

Civic
Stat

ProCivicStat © - Teacher’s Manual, 5.303
Ageing Society -using population pyramids to investigate
Péter Kovacs

kovacs.peter@eco.u-szeged.hu
University of Szeged, Hungary

What? Teaching Material for learning about Ageing society and the
use of population pyramids

Why? Learning statistics with real data. Ageing society has an impact
on our life, future. This module helps to discover this problem.

Statistics topics data interpretation, metadata, visualizations, population pyr-
amids, forecasting

Level Basic

Prerequisites bar chart, ratios, distribution

Digital tools Interactive population pyramid visualization at different

webpages, databases of Statistical Agencies

Resources needed The module’s introductory part doesn’t require resources.
The ageing society tasks require PCs or notebooks with ac-
cess to the internet. This material contains different links to
population pyramids thus it is possible to tailor this module
to different environment. For instance, if you download the
visualizations/ images or datasets in advance you will manage
classes without Internet or computers.

Lesson time 3-4 hours if you have access to the internet
2-3 hours if you use paper-based resources

Further remark Suitable for group work or homework assignment

What is Civic Statistics?

To be fully engaged, citizens need to be aware of and understand statistics regarding past
trends, present situations, and possible future changes in diverse areas of importance to society
such as demographics, employment, wages, migration, health, crime, poverty, access to ser-
vices, energy, education, environment, human rights, and other domains. Statistics and data
about these and related topics are collectively called here civic statistics. Information about
civic statistics is provided by official statistics agencies and other public and private/non-profit
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statistics providers, and some of it is mediated to the public via print and visual media. Under-
standing of civic statistics is required for participation in democratic societies, but involves data
that often are open, large-scale, official, multivariate in nature, and/or presented dynamically.
Such statistics are usually not at the core of regular statistics instruction. These materials fill an
important gap, not addressed in general education at school or university level.

ProCivicStat is a cooperative project of six partners in five countries, funded through the Eras-
mus+ program of the European Union. ProCivicStat developed new methods for statistics in-
struction for high schools and universities that will contribute to young people’s ability to un-
derstand quantitative evidence about key social phenomena that permeate civic life. ProCiv-
icStat offers a platform for continuing cooperation, exchange of ideas, exploration and dissem-
ination of theoretical concepts and concrete teaching materials for promoting civic engagement
via exploration of evidence and understanding of statistics about society.

Visit the ProCivicStat website: http://www.procivicstat.org

Introduction

This document is intended not only for statistics teachers and instructors but also for both
secondary school and university teachers who teach social issues in classes. The material con-
tains a summary of ageing society (causes: fertility rate, mortality rate, life expectancy, migra-
tion), the indicators of ageing society (median age, average age, age distribution, old age de-
pendency ratio, ageing index, growth rate of population), and some commentary on how a
population pyramid can be interpreted and created with online tools.

Appended to this document a student worksheet of this module is available. This document
contains the module description for teachers with notes and the solutions of the student’s
worksheet. After reading this plan, you will have a deeper understanding on:

v" The importance of ageing society;

v" The measurement possibilities of ageing society that can be covered when using this
lesson plan;

v’ Visualizations that can be used;

1. Why does an ageing society matter?

Ageing society, which is a multivariate phenomenon, is a social challenge which also has social
and economic causes and impacts for instance on taxes, pension system, government spend-
ing, dependency ratio.

2. What topics will your students engage with if the teacher uses this lesson plan?
— Visualizing age distribution with population pyramids
— Relative rates and absolute numbers
— Formalize critical questions, measurement possibilities
— Statistical description and indicators of ageing society
— Reflecting on context and communicating results
— Importance of metadata
— Issues of projections
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3. Student’s statistical/ mathematical pre-requisites and helpful context knowledge
— Basic knowledge of descriptive statistics bar chart, ratios, distribution
— Basic knowledge of visualization

4. What programs should be used for visualisation and analysis?
In this topic online visualization tools and databases are used:

— https://www.ksh.hu/interactive_agepyramids
— http://www.worldlifeexpectancy.com/world-population-pyramid
— https://populationpyramid.net
— https://www.census.gov
— Eurostat data and metadata
5. Advantages and disadvantages  for using  different online  tools:

Advantages:

— Free, browser-based, web applications

— User-friendly

— Easy to understanding and easy to use for students with no background in statistical
analysis.

— From databases the available indicators are downloadable.

Disadvantages:

— Statistics and data analysis capabilities are limited

— Still under development

— Thereis an option for importing data in the offline version

— From visualizations the interpreted data are not downloadable

— Several times age brackets are fixed

— The different web applications use different assumptions in projection methods

— The different web applications use different description of the age distribution: a part
of them uses frequencies another part of them uses relative frequencies. It could lead
to comparability limitations.

6. Where to start?

Proceed to the following pages to learn more about lesson plan.

7. More information about the context

— http://www.un.org/en/development/desa/population/publications/pdf/age-
ing/WPA2015_Report.pdf

— http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Peo-
ple in the EU - statistics on an ageing society

— http://www.who.int/topics/ageing/en

— https://www.populationeducation.org/content/what-are-different-types-population-
pyramids
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Videos

Population pyramids: Powerful predictors of the future — Kim Preshoff
http://ed.ted.com/lessons/population-pyramids-powerful-predictors-of-the-future-
kim-preshoff
OVERPOPULATED - BBC Documentary https://www.youtube.com/watch?v=-
UbmG8gtBPM

https://www.ksh.hu/interactive_agepyramids
http://www.worldlifeexpectancy.com/world-population-pyramid
https://populationpyramid.net

https://www.census.gov
https://www.gapminder.org/population/tool
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Introductory tasks’ solutions— Explore population pyramids

1. What is the age structure of a population?

2. What are the typically used age brackets?

3. How do the official statistics define the year of age?
a. Forinstance, in 2016 the 0-year-old population was 91 746 in Hungary. Who are they?

b. Who are the members of 0-4 year age group?

4. How can we visualize the age structure of a population?

5. What s a population pyramid?
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Be careful when you use a population pyramid! The next few questions will help you understand
some important features of population pyramids.
6. This example contains 3 pyramids which represent the Hungarian age structure in 2015. In the
case of the different representations
a. What can we find on the vertical axis? What is the effect of the different aggregation
level?

b. What can we find on the left and right sides?

c. What can we find on the horizontal axis?

d. What does a bar represent?

e. What does the shape of the pyramid show? What are the typical shapes? What are

the meanings of an expanding pyramid, a contracting pyramid and a stationary pyra-

mid?

7. Can we see or calculate the population size in the different cases?

8. Do the different data displays contain the same data?
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Population of Hungary by sex and age, 2015

Population number of Hungary by sex and age, 1 January
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Source: https://www.populationpyramid.net/hungary/2015/

9. The next 3 pyramids represent Mongolia in different years. Which of the following statements
are true and which are false?
A) In 1950, 6.1% of the males were in the 0-4 age group; -
B) In 1950, 6.1% of the population were men in the 0-4 age group; -
C) In 1950, 12.2% of the population were in the 0-4 age group; -
D) In 2015, the number of people in the 0-4 age group was higher than in 1950; _

E) In 2050, the number of people in the 0-4 age group was higher than in 2015; _

F) Ineach year, half of the population is male; -
G) In 2050, the growth rate of the population is less than in 1950 and 2015. _

(What about your answers if we know that the population was 780.000 in 1950, 2.9 million in

2015 and the the estimated population in 2050 is about 4 million in Mongolia?)
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Population of Mongolia by sex and age
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Comments on Ageing society tasks

1. Group discussion: What is an ageing society? What could be the causes and conse-

guences? Try to identify a number of potential components in each.

2. How can statistics visualize it? With the help of https://populationpyramid.net or

http://www.worldlifeexpectancy.com/world-population-pyramid or

https://www.gapminder.org/population/tool/ or https://www.census.gov/data-

tools/demo/idb/informationGateway.php (Select report: Population Pyramid Graph)

or https://www.ksh.hu/interactive agepyramids select your country and analyse the

population pyramid!

a. What does the visualization suggest to you?
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b. Compare your country with other countries!

3. What do you think about future trends, forecasts?

a. What are the differences and the common points of these estimations?

b. Can we say which the best one is?

4. How could you measure/examine an ageing society?

5. Find your data and try to visualize it with Excel/SPSS/etc.

6. Consider the official statistical indicators. How do official statistics measure/examine

ageing societies?

12
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7. With the help of http://ec.europa.eu/eurostat/data/database or https://www.cen-

sus.gov/population/international/data (population by broad age group) or your national sta-

tistical office’s data (for instance in Hungary: https://www.ksh.hu/interactive agepyramids)

compare the past, the present and the future with Old age dependency ratio, ageing index and

growth rate of population! How can you interpret your results?

References
http://www.un.org/en/sections/issues-depth/ageing/

http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Category:Population glossary
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Ageing society is a societal challenge not only in Europe but also in Asia with social and eco-
nomic impacts as well. The main goal of this module is to discover the possibilities of exploring
aging societies from a statistical perspective, to clarify the importance of checking the data
and the elements of the same visualization method, focusing on the possible differences
among the different tools and databases. What are the causes and the consequences? How
can we measure and visualize ageing society and the age structure of a society?

Introductory tasks — Explore population pyramids

1. What is the age structure of a population?
2. What are the typically used age brackets?
3. How do the official statistics define the year of age?
a. For instance, in 2016 the 0-year-old population was 91 746 in Hungary. Who
are they?
b. Who are the members of 0-4 years age group?
4. How can we visualize the age structure of a population?
5. What s a population pyramid?
Be careful when you use a pyramid! The next few questions will help you understand some
important features of population pyramids:
6. This example contains 3 pyramids which represent the Hungarian age structure in
2015. In the case of the different representations
a. What can we find on the vertical axis? What is the effect of the different aggre-
gation level?
What can we find on the left and right sides?
What can we find on the horizontal axis?
What does a bar represent?
What does the shape of the pyramid show? What are the typical shapes? What
are the meanings of an expanding pyramid, a contracting pyramid and a sta-
tionary pyramid?
7. Can we see or calculate the population size in the different cases?
8. Do the different data displays contain the same data?

© oo o



. .. . . - . Co-funded by the
Promoting Civic Engagement via Exploration of Evidence: Braaitinn Pl e

Challenges for Statistics Education of the European Union

Population number of Hungary by sex and age, 1 January
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Population of Hungary by sex and age, 2015
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9. The next 3 pyramids represent Mongolia in different years. Which of the following
statements are true and which are false?
A) In 1950, 6.1% of the males were in the 0-4 age group;
B) In 1950, 6.1% of the population were men in the 0-4 age group;
C) In 1950, 12.2% of the population were in the 0-4 age group;
D) In 2015, the number of people in the 0-4 age group was higher than in 1950;
E) In 2050, the number of people in the 0-4 age group was higher than in 2015;
F) In each year, half of the population is male;
G) In 2050, the growth rate of the population is less than in 1950 and 2015.

(What about your answers if we know that the population was 780,000 in 1950, 2.9
million in 2015 and the the estimated population in 2050 is about 4 million in
Mongolia?)
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Population of Mongolia by sex and age
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Ageing society tasks
1. Group discussion: What is an ageing society? What could be the causes and conse-

guences? Try to identify a number of potential components in each.

2. How can statistics visualize it? With the help of https://populationpyramid.net or

http://www.worldlifeexpectancy.com/world-population-pyramid or

https://www.census.gov/data-tools/demo/idb/informationGateway.php (Select re-

port: Population Pyramid Graph) or https://www.ksh.hu/interactive agepyramids se-

lect your country and analyse the population pyramid!
a. What does the visualization suggest to you?
b. Compare your country with other countries!
3. What do you think about future trends, forecasts?
a. What are the differences and the common points of these estimations?
b. Can we say which the best forecast is?
How could you measure/examine an ageing society?
Find our data and try to visualize it with Excel/SPSS/etc!

Consider the official statistical indicators.

N o v s

How do official statistics measure/examine ageing societies? What are the meanings
of

a. Old age dependency ratio;

b. Ageingindex;

c. Growth rate of population;

d. Medium age;

e. Fertility rate;

f. Mortality rate;

g. Life expectancy;

h. Migration.

8. With the help of http://ec.europa.eu/eurostat/data/database or https://www.cen-

sus.gov/population/international/data (population by broad age group) or your na-

tional statistical office’s data (for instance in Hungary: https://www.ksh.hu/interac-

tive _agepyramids) compare the past, the present and the future with Old age depend-

ency ratio, ageing index and growth rate of population! How can you interpret your

results?
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Resources, Literature
e https://www.ksh.hu/interactive agepyramids

e http://www.worldlifeexpectancy.com/world-population-pyramid

e https://populationpyramid.net

e https://www.census.gov

e http://www.un.org/en/development/desa/population/publications/pdf/age-
ing/WPA2015 Report.pdf

e http://ec.europa.eu/eurostat/statistics-explained/index.php/Peo-
ple in the EU %E2%80%93 statistics on _an ageing society

e http://www.who.int/topics/ageing/en/

e https://www.populationeducation.org/content/what-are-different-types-population-
pyramids

Videos
e Population pyramids: Powerful predictors of the future — Kim Preshoff

http://ed.ted.com/lessons/population-pyramids-powerful-predictors-of-the-future-
kim-preshoff

OVERPOPULATE
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