Power Of The Pyramids

Introduction:

To help them make population projections for different countries, demographers
look at the profile of the countries’ residents. What are the ages of the people?
How many are men? How many are women? Taking this information, they con-
struct “population pyramids” like the ones students will create in this activity.
These graphs depict the configuration of a country’s population as impacted by 70
to 80 years of economic, political and natural events. These graphs can also help
predict future population trends.

Materials:

Student Worksheets (one per student)
Graph paper

Colored pencils

Ruler

Calculator (optional)

Procedure:

1.Display the sample world population pyramid on the next page and explain that
this is a kind of graph used by demographers to study the distribution of people
across age categories.

2.Explain to the students that the graph represents the entire world population,
-sorted by age and gender, with the youngest at the bottom and the oldest at the
top. Each age level grouping is called a cohort.

Ask the students:
Why do you think this type of graph is called a population pyramid?

(Because of it’s shape.)

~ What is the largest age cohort?
(0-4 year olds.)

3. Assign each student or group of students one of the six countries and distribute
graph paper and a copy of the Student Worksheet for that country.

4.The figures on the worksheet represent the population (in thousands) of each
age group within each gender for each particular country. In order to construct
the country’s pyramid, students must first calculate the percentage of the popu-
lation of each gender in each age group.

Example: According to the worksheet, the total population of the United States
in 2008 was 304,062,000. The population of males aged 0-4 was 10,748,000 of
the United States.

X\{\ Example Problem: 10,748,000 = .035 or 3.5%
VS 304,062,000
{\0 (igg%tudents should complete these calculations for each cohort {age group).
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5.0n the graph paper, students can construct a population pyramid as in the
example. The line drawn down the middle of the graph separates the male
and female populations. The percentages of the population will be plotted
along the X-axis with females to the right, males to the left of the center
line. The age groups will be running up the Y-axis with the youngest at the
bottom, oldest at the top. (See “World Population Pyramid” sample.)

6. Students graph the percentage data for their assigned country. Using
colored pencils, they can shade in the two sides of their graphs.

7. Students hold up their finished graphs for all to see while going through
the discussion questions in class.

World Population Pyramid

s i TmE o
9876543210123456789
Percentage of Population

Source: http://www.census.gov
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POWER OF THE PYRAMIDS
Sample Pyramids
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Discussion Questions:
1. Where are you represented on the Student Worksheet table and on the graphs?

o~ If you live in the United States and are between 10 and 15 years old you are
represented on line 3 in the U.S. data under either male or female.

o : _  On the graph, you and your cohorts make up the percentage presented

V4 - by the third bar from the bottom, boys on the left, girls on the right.

2. Can you tell from the data if there are more boy babies or girl babies in
each country?

Yes, there are more boy babies. There is a slightly greater probability of giv-
ing birth to male children. For every 100 girls born, there are about
105 boys born.

3.Are there more elderly women or men? Why might that be the case?

There are more elderly women. Throughout the world, life expectancy for
women is higher than for men, due to a number of genetic and social fac-
tors. In general, men are more predisposed to certain health risks than
women. Also, men make up the vast majority of the military, and are more
likely to die during wars. (Note that in several countries the 75+ cohort is
larger than the 70-74 cohort because the 75+ cohort includes individuals
age 75 until death. If that group was broken down into S-year cohorts, we
could expect that each successive cohort would be smaller )

:4. Can you tell from the graphs which country has the most people?

No. The graphs represent 100% of the population of each country broken
down by age groups. Demographers use the percentage data instead of the
raw data so that each graph fits on the same size paper and can be com-
pared to the graphs of other countries.

‘5. Which country has the most people? How can you tell?

From the Total line on the Student Worksheets, you can tell that China has
more people than any other country.

“f the six graphs, which look most like pyramids? What does that indicate
apout their population growth rates? What factors would change the shape of

the pyramids in the future?

The graphs for Nigeria, India and Mexico look most like pyramids. This indi-
cales a high growth rate. Population growth occurs when the segment of the
population currently in ifs childbearing years (ages 15-44; bars 4-10 on the
graphs) has produced a generation larger than itself (bars 1-3). If the birth rate
goes doun, this would change the shape of the graph over time from a pyramid
lo more of a rectangle, indicating a more stable population.

Looking at the pyramids, which countries appear to have the slowest rates
population growth? How can you tell?

France has the slowest population growth. The graph is closer to a rectangle
than a pyramid, showing more uniform population size across the age
groups. France has a birth rate and death rate that are roughly equal, which
demographers call “zero population growth’,
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8. What are the biggest age groups in the United States?

People aged 45-54 make up the biggest portion of the United States. The
people who were born between 1946 and 1964 are called “baby boomers,”
and were born shortly after World War IT, when many husbands and wives

were reunited. The country experienced greater economic prosperity than it

did during the years of the Great Depression and the war so couples felt
confident of their ability to support families, and the birth rate soared as a
result.

9. In which country do children make up the higgest percentage of the
population?

You can see on the graph that the bottom of the Nigerian, Mexican and
Indian pyramids go out the farthest, representing the largest percentage.
The percentages that you calculated show that Nigerian babies (males and
females combined) make up 15.9% (8.1 + 7.8) of the population and the
older children also make up a large percentage.

10. Some cultures have traditionally favored boy children over girl children (as

can be seen as in the pyramids for India and China). Why might it be
advantageous to have boys rather than girls in these countries? What are

some consequences that may arise if a generation has a gender imbalance?

Parents may favor boys over girls in order to carry on an ancestral line, fo
avoid the high costs of a daughter’s dowry, or due to the traditional belief
that boys are more valuable. In developing countries, boys are expected to

take care of their parents in old age, while girls will marry and live with the

husband’s family. As a generation matures, a shortage of girls leads to a

shortage of women to marry. This condition can cause instability and result

in kidnappings and violence towards women, massive migration of men
seeking mates, the sale of women for marriage, efc.

11. If you had a business and wanted to capitalize on your information about
the population age distribution for the United States, what would you sell?

Answers might include any products for people of the baby boomer genera-
tion or their children.

12. If you had a business in Nigeria and wanted to capitalize on your
information about the Nigerian population, what would you sell?

Answers might include any products for children
and infants.

13. How would you expect the Mexican pyramid to e TR o
look if you graphed it 40 years from now?

The graph shows that the Mexican population
was growing rapidly until about 30 years ago,
when the rate of growth slowed. If this trend
continues unchanged, the Mexican “pyrami
will gradually become more rectangular.

»
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Power of the Pyramids -Student Worksheet #1

Name:
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Power of the Pyramids - Answers to Student Worksheet #1
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Power of the Pyramids -Student Worksheet #2

Name:
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Power of the Pyramids - Answers fo Student Worksheet #2

Name:
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Follow-Up Activity

To give your students more practice analyzing age-sex distribution graphs, share with them the three examples
below and lead a discussion using the following questions. : '

1. What are the dominant religions of Brazil and Iran? What effect would you expect these religions to have on
those countries’ birthrates? Looking at the graphs, what appear to be the current birthrate trends?

The population of Brazil is largely Catholic, while Iran’s majority practices Islam. Historically, religious
teachings in those countries would have discouraged modern family planning and encouraged large family
size. Interestingly enough, the birth rates have been dropping in both countries in recent years, duein
large part to more reproductive options available fo women and men.

2. Almost forty percent of Botswana’s population ages 15-49 is infected with HIV/AIDS. How would a reduced
number of people in these cohorts affect a community?

Any community relies heavily on it’s people ages 15-49 for it’s workforce in important industries like
education, healthcare and agriculture. If this workforce is missing, not only do these industries suffer, but

50 do the people that rely on these industries. A lack of growth in industry can also stunt economic and
political growth for a community as a whole. A high mortality in parents also produces a high number of
orphans and without adequate parental care, governments or charities may have to see o the needs of the
community’s youth. In many cases this is impossible due to other stresses on funding. It is important to note
on the Botswana graph that the youngest age cohort is smaller than the three above it. This could be due to
a reduction in the number of people having children or high infant mortality rates due fo infected mothers
passing HIVIAIDS to children during pregnancy.

3. Brazil's pyramid looks different than the other pyramids. What is the difference and how can you
explain it?

Brazil went through a period of rapid population growth, with high birth and death rates, evidenced by the
definitive pyramid shape of the upper part of the graph. The growth is slowing, as seen in the lower three
cohorts, which are slightly smaller and indicate a shift towards a stabilizing population in the future.
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Name: Date:

Power of the Pyramids Graph Paper

Country:
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