CURRICULUM EMBEDDED PERFORMANCE TASK STS—TENTH GRADE HIGH SCHOOL SCIENCE (CAPT)
	PARAMETER
	GRADE 10
STRAND V:  GENETICS, EVOLUTION & BIODIVERSITY

	EMBEDDED TASK TITLE
	HUMAN POPULATION DYNAMICS

	YOUR TASK
	Your task is to design a presentation using a PowerPoint slide show to 

compare the population dynamics in an underdeveloped country and a developed country.

	DISCUSSION #1
	Compare and contrast the shapes of the 

population age structure pyramids for a undeveloped and an developed country.

	DISCUSSION #2
	Compare the changes in the populations of both countries from 2008 to those projected for 2028.

	DISCUSSION #3
	Describe three factors that affect changes in the human population of one of the countries.

	PARAMETER
	STRAND V:  GENETICS, EVOLUTION & BIODIVERSITY

	EMBEDDED TASK TITLE
	HUMAN POPULATION DYNAMICS

	DISCUSSION #4
	Explain how one technological advance 

might affect change in the human population from 2008 to 2028 in one of the countries. 

	DISCUSSION #5
	Is the advancement of technology a positive

or negative influence on population dynamics? What is your evidence?


DISCUSSIONS:
1. Compare and contrast the shapes of the population age structure pyramids for a undeveloped (e.g., Nigeria) and an developed (e.g., the United States) country.
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Basically, there are two types of countries in the world today in terms of their population structure:  [1] countries that are expanding rapidly (undeveloped countries) and [2] countries expanding slowly (developed countries).
Demographers (people who study human populations; including their size, growth, density, and distribution, and statistics regarding birth, marriage, disease, and death) construct population age structure pyramids by plotting the percentages or numbers of males and females in the total population in each of three age categories:  [1] pre-reproductive ages (0-14), [2] reproductive ages (15-44), and [3] post-reproductive ages (45 and up). 

The 2 pyramids above represent generalized age structure diagrams for countries with rapid (undeveloped), and slow (developed) population growth rates.

Any country with many people younger than the age of 15 (i.e., the wide base of the Expanding Rapidly age structure pyramid above) has a powerful built-in momentum to increase its population size unless death rates rise sharply. The number of births will rise even if women have only one or two children, because a large number of girls will soon be moving into their reproductive years.

What is perhaps the world's most important population statistic? Thirty percent (30%) of the people on the planet now (2008) are under the age of 15. These 2.0 billion young people are poised to move into their prime reproductive years. 

The youthful age structure of most developing countries contributes to an unemployment crisis. In parts of Asia, Africa, and Latin America with rapid population growth and youthful age structures 20-50% of the 15-24 age cohort (group) is unemployed. This provides a tinderbox for social unrest and recruits for terrorist activities (Miller 14th Edition).

2. Compare the changes in the populations of both countries from 2008 to those projected for 2028.
What is perhaps the world's most important population statistic? Thirty percent (30%) of the people on the planet now (2008) are under the age of 15. These 2.0 billion young people are poised to move into their prime reproductive years. 

The youthful age structure of most developing countries contributes to an unemployment crisis. In parts of Asia, Africa, and Latin America with rapid population growth and youthful age structures 20-50% of the 15-24 age cohort (group) is unemployed. This provides a tinderbox for social unrest and recruits for terrorist activities (Miller 14th Edition).

Given that the United States falls into the category of a country with a slowly expanding population, it is somewhat unique given the size of its baby boom population (1946-1964).

US AGE STRUCTURE PYRAMIDS
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Notice the large BULGE in the age structure diagram for the United States in 2000. This is the baby boomer generation and as this population ages and climbs up the pyramid, there will be a much greater demand for medical and other geriatric services. Notice that they are gone in 2050 and hence we see a country with a stable population structure. Moreover, it is easy to see that in 1900 the United Sates was a country with a rapidly expanding population.

The aging of the U.S. population is expected to present great fiscal and economic challenges in the decades ahead. The first wave of the baby boom generation, the 78 million Americans born between 1946 and 1964 and alive as of 2005, will turn age 62 and become eligible for Social Security benefits beginning in 2008. 

The retirement of the relatively large baby boom generation, combined with other demographic trends, is expected to strain the nation’s retirement and health systems. In the 21st century, older Americans are expected to comprise a larger share of the population, live longer, and spend more years in retirement than previous generations. The share of the U.S. population age 65 and older is projected to increase from 12.4 percent in 2000 to 19.6 percent in 2030 and continue to grow through 2050. 

At the same time, life expectancy is increasing. By 2020, men and women reaching age 65 are expected to live another 17 or 20 years, respectively. Finally, falling fertility rates are contributing to the increasing share of the elderly population. In the 1960s, the fertility rate was an average of three children per woman. Since the 1970s, the fertility rate has hovered around two children per woman, meaning relatively fewer future workers are being born to replace retirees. 

The combination of these trends is expected to significantly increase the elderly dependency ratio—the number of people age 65 and over in relation to the number of people age 15 to 64. In 1950, there was 1 person age 65 or over for every 8 people age 15 to 64. By 2000, the elderly dependency ratio had risen to 1 person age 65 for every 5 people of traditional working age, and by 2050 this ratio is projected to rise further to about 1 elderly to every 3 working age people. 

Consequently, relatively fewer workers will be supporting those receiving Social Security and Medicare benefits, which play an important role in helping older Americans meet their retirement needs. What will happen if the younger workers balk at the financial burden placed on them by the droves of retiring baby boomers?

3. Describe three factors that affect changes in the human population of one of the countries.
Undeveloped Countries:

· Infectious disease epidemics (AIDS/HIV, cholera, influenza, etc.) decrease 
             the population (Botswana)
· Drought, desertification, and deforestation decrease the population (Chad)
· Paternalism (i.e., large families are a sign of prestige and self-esteem) increase 
             the population (Niger)
Developed Countries:
· Access to effective contraception decreases the population
· Increased female literacy decreases the population
· Urbanization (i.e., less children needed to farm the land) decreases the 
            population
4. Explain how one technological advance might affect change in the human population from 2008 to 2028 in one of the countries.
Undeveloped Country (Sudan): 

The GLOBAL SUN OVEN®  

· The demands of massive population growth, and inefficient conversion of wood 
to charcoal, have outstripped the third world's forests ability to regenerate. The ecological effect of wood fuel is burdensome and has a far-reaching negative global impact. These global trends will lead to environmental destabilization leading to deforestation and global warming. Science strongly supports the fact that deforestation for agricultural and fuel use is changing weather patterns, causing soil erosion, and depleting plant and animal life. Solar ovens (cookers) offer a powerful solution to the effects of deforestation, and can have an enormous positive impact on the everyday life of millions of people in underdeveloped countries by improving their nutrition, health, quality of life, and increase the life span of impoverished people.
Developed Country (South Africa):

· Scarce water resources combined with droughts make food production highly 
variable in this developed country.
· Desalination plants have stabilized the production of food and prevented the 
            population from decreasing via emigration

5. Is the advancement of technology a positive or negative influence on population dynamics? What is your evidence?
Technology is a double-edged sword (i.e., it has both positive and negative aspects). In terms of the human population things like vaccines, heating oil and furnaces, chainsaws for felling timber, trucks and planes for moving goods, pharmaceuticals like antibiotics, combines (grain harvesters), synthetic fertilizers, electricity and a vast array of machines has enabled mankind to exponentially increase its population.
This in turn has led to unprecedented environmental degradation. For example Computers are an example of the trade‑offs of high‑speed technology and the environment. Computers share information around the world that is crucial to environmental protection. They help many companies design manufacturing processes that reduce water and conserve resources. 

But Silicon Valley, where many computers are designed and built, has the highest concentration of hazardous‑waste sites in the United States. Solvents commonly used in chip making, such as ethylene glycol ethers, are suspected of causing reproductive health problems and cancer. Trichloroethylene (TCE) and 1,1,1(trichloroethane, which are used to make and clean electronic components, are both linked to serious health problems. 

Worldwide, computers were already consuming about 240 billion kilowatt‑hours of electricity which leads to air pollution, which causes asthma, emphysema, lung cancer, and many times premature death.

Cars offer many trade‑offs as well. People find them so desirable and valuable that they are a central part of most Americans' daily lives. Meanwhile, the area of the United States paved over by roads and parking lost is 73, 623 square miles (15 Connecticut's) which is a huge loss for nature.

The issues surrounding consumption are enormously broad. Even the most austere human society necessarily consumes food, water, energy, land, and minerals, and each act of consumption has environmental consequences. As a result, the importance of maintaining levels of consumption within an environment's carrying capacity or natural limits to growth has long been recognized. 
Many books and studies document an inevitable confrontation between ever‑expanding material demands and increasingly depleted finite resources, between growing pollution and the weakening ability of ecosystems to assimilate waste. At a basic level the messages challenged popular ideals of growth calling, for example, for simpler, local‑based economies), population control, and reduced consumption..

Practically everyone is now agreed that current human impacts on the biosphere, caused principally by economic activity, are not sustainable. They cannot go on. Moreover, the timescale in which this unsustainability is expected to be manifested, with increasing disruption and unpleasantness, is decreasing. The 1990 State of the World from the Worldwatch Institute gives only 40 years, not just to turn around some of the key indicators of unsustainability, but actually to achieve a sustainable society. Given the magnitude of the task, that means reversing some of the current trends of destruction by the end of this decade.


Tropical deforestation rates increased by up to 90 percent over the 1990s; six of the ten warmest years on record have occurred since 1990, with records being set in 1998 and 2005. Five hundred to 1,000 new chemicals are released into the environment every year, and the U.S. National Research Council estimates that no information on toxic effects is available for 79 percent of the more than 48,500 chemicals listed by the Environmental Protection Agency. 


Twenty‑four billion tons of topsoil are annually washed into the sea. Acid rain is seriously affecting 27,000 square miles of forest in fifteen European countries. World food production per head has fallen 7 percent from 1984 to 1989. The bad 1988 U.S. grain harvest severely depleted grain stocks. And irrigated land is coming under enormous pressure in the Third World from salinization. Water scarcity is increasing in North and East Africa, China, India, the Middle East, and parts of the United States
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