
INTRODUCTION TO ALGEBRA 

1

Energy and the Environment: Global Challenge (MAT095)

This course has a problem-solving approach that 
emphasizes the importance of mathematical reasoning 
in addressing real-world problems drawn from diverse 
disciplines. Topics include arithmetic (signed num-
bers, fractions, decimals and percentages), elementary 
algebra	 (solving	 first-degree	 equations	 and	 inequali-
ties,	 rules	of	exponents,	equations	of	 lines)	and	basics	
of geometry (area and perimeter) as well as numeracy 
(estimation, unit analysis). The course is intended for 
students with little or no algebra background.



title following page



3 Project Quantum Leap  SAMPLER

CO2 Emissions by Cars
Sreedevi Ande
Department of Mathematics, Engineering, and Computer Science

Objectives 
Students will use their mathematical skills to gain an 
understanding of the numerical facts about carbon 
dioxide	(CO2) emissions by a variety of models of cars. 
After students read an assigned handout, they will be 
asked to perform basic math computations involving 
ratios, measurements, and plotting graphs. 

Reflection
In the first part of the activity, students will be given 
reading material consisting of actual numerical data 
on carbon dioxide emissions for different models of cars 
and transportation choices by country. This activity 
has a problem-solving approach that emphasizes the 
importance of mathematical reasoning in understand-
ing the impact of various passenger cars on air pollu-
tion.	Students	will	be	asked	to	answer	the	questions	
that involve measurements, plotting graphs, and ratios. 
In the second part, students will be asked to read an 
online article and write a reflection on their understand-
ing.

Presenting real data motivates students and leads to good class discussion. This information will 
help students realize the effects of transportation on the environment and motivate them to play 
an	effective	role	in	minimizing	CO2 emissions, by considering “greener” modes of transporta-
tion such as public transportation, bicycles, share-a-ride, etc. Most importantly, students will see 
how	math	plays	a	vital	role	in	understanding	environmental	issues.	The	COMPASS-type	word	
problems that were created from the reading material will help students to see the connection 
between math and its role in understanding real-life issues. 

Activity Overview
Reading
This activity is recommended for the tenth week of the semester. The first part involves reading 
some	facts	related	to	CO2	emissions	from	transportation,	followed	by	data	on	CO2 emissions by 
car and transportation choices by country. The reading material is compiled from different reli-
able sources. The website links of the sources are provided in the Materials and Resources section. 
In the second part of the activity, students should be directed to the website: http://www.ucsusa.
org/clean_vehicles/vehicles_health/automaker-rankings-2007.html where they download and 
read the two-page article entitled “Automaker Rankings 2007 Brochure.” 

Math Topics 
Measurements, plotting graphs, and 
ratios 

Purpose 
Synthesis

Comments 
Exercises are based on reading the 
handout 

When to Introduce  
Week 10 (after introducing 
measurements and plotting graphs) 

Activity Time Frame 
One hour: a half -hour lesson in class 
and a half -hour discussion of answers
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Assignment
The	first	reading	activity	is	followed	by	a	set	of	eight	comprehension	questions.	The	questions	
require	students	to	read	the	material	thoroughly,	capture	the	numerical	facts	presented	in	the	
reading,	and	be	able	to	use	them	to	answer	the	questions.	The	second	part	of	the	activity	requires	
that	students	answer	questions	which	are	completely	based	on	reading	the	Automaker	Rankings	
2007	article.	The	questions	from	both	activities	will	be	assigned	as	homework	and	will	be	graded.	
All answers will be discussed in class.

Class Discussion and Math Exercise Problems
The	reading	will	develop	the	required	background	that	students	need	to	participate	in	class	
discussions and answer the math exercise problems. The exercises are word problems based on 
the reading, which involve ratios, measurements, and plotting graphs. This activity will also 
help students to understand that transportation is the largest single source of air pollution in the 
United States. 

Reflection
Students are expected to write a reflection on their understanding of carbon dioxide emissions, 
the Automaker Rankings 2007 brochure, and the impact of emissions on the environment. Based 
on their reading, problem-solving and discussion, students will make recommendations for 
improving environmental performance. Their reflection will be evaluated by the instructor.

Materials and Resources
•	 Handout

The following websites provide information on air pollution: 
•	 Bluejay,	M.	(n.d.).	Transportation	almanac:	Stastistics	about	cars,	energy,	pollution,	bikes,	

and more. Bicycle Information Info. Retrieved February 3, 2009, from http://bicycleuniverse.
info/transpo/almanac.html 

•	 Terrapass.	(2009).	Carbon footprint calculator. Retrieved February 3, 2009, from http://www.
terrapass.com/ 

•	 Union	of	Concerned	Scientists.	(2009).	Automaker	rankings	2007.	In	Clean Vehicles. Retrieved 
February 3, 2009, from http://www.ucsusa.org/clean_vehicles/vehicles_health/automaker-
rankings-2007.html 

•	 Union	of	Concerned	Scientists.	(2009).	Cars,	trucks,	&	air	pollution.	In	Clean Vehicles. 
Retrieved February 3, 2009, from http://www.ucsusa.org/clean_vehicles/vehicle_impacts/
cars_pickups_and_suvs/cars-trucks-air-pollution.html



5 Project Quantum Leap  SAMPLER

CO2 Emissions by Cars

Handout: CO2 Emissions by Cars 
Ande | Introduction to Algebra –The Environment (MAT095)

Part I 
Transportation is the largest single source of air pollution in the United States. It pro-
duces over half of the carbon monoxide, over a third of the nitrogen oxides, and almost 
a quarter of the hydrocarbons in our atmosphere. . . . With the number of vehicles on the 
road and the number of vehicle-miles traveled escalating rapidly, we are on the fast lane 
to smoggy skies and dirty air.  
 – Cars,	Trucks,	&	Air	Pollution,	2009

The major pollutants from motor vehicles are particulate matter (PM), hydrocarbons (HC), nitro-
gen	oxides	(NOx),	carbon	monoxide	(CO),	sulfur	dioxide	(SO2), hazardous air pollutants (toxics), 
and greenhouse gases (such as carbon dioxide). 

The	Table	below	shows	the	carbon	dioxide	(CO2) emissions by different 2008 model cars with a 
mileage of 10,000 miles/year

Answer	the	following	questions	based	on	the	information	given	in	Table	1.	

1. Draw a graph showing carbon dioxide emissions per vehicle.

2. Calculate carbon dioxide emitted in lbs/day by Ford Edge AWD.

3. Calculate carbon dioxide emitted in lbs/day by Nissan Altima.

4. Calculate carbon dioxide emitted in kg/year by Toyota Corolla.

5. Calculate carbon dioxide emitted in kg/year by Audi A3.

Table 1 – Carbon dioxide (CO2) emissions by different 2008 model cars 
with a mileage of 10,000 miles/year.

 
Car Make

 
Model

Carbon Dioxide Emission 
(lbs/year)

Acura TL 9,316

Audi A3 7,826

BMW 328CI 8,506

Buick Enclave AWD 10,297

Cadillac CTS 9,316

Ford Edge AWD 10,869

Honda Civic 6,521

Mercedes-Benz C350 9,316

Nissan Altima 8,152

Toyota Corolla 6,521

Source: Terrapass, 2009
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6. What is your understanding of carbon dioxide emissions and the impact of emissions on the 
environment? Do the current levels of carbon dioxide emissions raise a concern about the 
current environment? Make recommendations for minimizing emissions.

Answer	the	following	questions	based	on	the	information	given	in	Table	2.	

1. What is the ratio of public transit use to car use in the U.S.?

2. What is the ratio of walking to bicycle riding in the Netherlands?

3. Which country do you think is generating the most greenhouse gases, and why?

Part II 
Download and read the article “Automaker Rankings 2007 Brochure” from the Union of Con-
cerned Scientists Clean Vehicles website: http://www.ucsusa.org/clean_vehicles/vehicles_health/
automaker-rankings-2007.html. 

Answer	the	following	questions	based	on	the	reading.	

1. Which automakers consistently have better-than-average performance in both the smog and 
global warming categories in every vehicle class?

2. Which automaker has the best model in its class in one or more environmental categories?

3. What should be your preference regarding emissions and fuel economy when you purchase a 
car or truck the next time?

4. Which automaker earned the Greenest Automaker Award in the Union of Concerned Scien-
tists’ comprehensive ranking for the fourth consecutive time?

5. Which automaker manufacturer has the highest fleet average environmental score and 
which one has the lowest score? What do these scores indicate regarding pollution?

6. Which automaker is the top peddler of vehicles rated at 15 mpg or worse in city driving?

7. Why is DaimlerChrysler Public Polluter #1?

Table 2 – Popularity of transportation choices by country

Trips made by … US Canada Netherlands

Car 89% 76% 45%

Public Transit 2% 10% 7%

Walking 6% 10% 18%

Bicycle 1% 2% 28%

Other 3% 2% 2%

Source: Bluejay
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Carbon Emission
Prabha Betne
Department of Mathematics, Engineering, and Computer Science

Objectives 
Students will study graphs about carbon emission in 
different regions of the world and perform calculations. 
Students should understand how the numbers indicated 
in the graphs were obtained. During this process stu-
dents will learn the concept of weighted average. 

Reflection
Increased levels of carbon in the atmosphere are a sig-
nificant factor that greatly contributes to global warm-
ing.	One	might	think	that	less	developed	regions	of	the	
world contribute more pollution and hence also have 
higher levels of carbon emission than more developed 
regions of the world, but many studies have found the 
opposite.

This activity is based on two graphs and a brief text 
from pages 252 and 253 of the book An Inconvenient 
Truth by Al Gore. I showed the graphs in class using a 
multimedia projector (using photocopies of the two 
pages as handouts would be preferable because stu-
dents can take a closer look at the graphs). Then we 
studied the two graphs about carbon emission per 
person for seven different regions of the world. Students were surprised to find that developed 
regions, such as the United States, have higher carbon emissions per person, as well as total 
carbon, compared to less developed regions, such as India and China (even though these two 
countries have much larger populations than the U.S.).

The first graph also shows the world average carbon emission to be approximately one ton per 
person. Here the ‘world’ is considered to be the seven regions together. I listed the values of car-
bon emission per person for the seven regions in a table in the student handout. The values were 
obtained from the graph. Students then calculated the simple average of the carbon emission per 
person for the seven regions and compared their results with the world average. Since the two 
values do not match, we had a very good discussion about the reasons for this mismatch based 
on	the	following	question:	What	factors	should	be	considered	to	obtain	the	world	average	using	
the given values for the seven regions? This discussion led to further discussion about weighted 
average.	Students	quickly	found	out	that	they	needed	to	use	population	of	the	regions	as	weights	
to find the world average carbon emission by using the given data on carbon emission per person 
for the seven regions.

I discussed the formulas for finding simple average and weighted average, as well as the similar-
ity between the two. After this discussion, I asked students why the simple average did not work 
in this situation. (The answer is that in order to find the average carbon emission, we need to 
obtain the total carbon emission first. The simple sum of carbon emission per person does not 

Math Topics 
Reading graphs, weighted average, 
unit conversion, decimals 

Purpose 
Motivation

Comments 
Exercises are based on reading graphs 
and real-life data derived from the 
graphs 

When to Introduce  
Week 6 (or when weighted average is 
introduced) 

Activity Time Frame 
One week; one hour-long lesson 
in class and two hours to finish 
homework 
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obtain the total carbon emission that we need in the numerator. The sum found after multiplying 
the carbon emission per person value by weights [population] obtains the total carbon emission 
for the seven regions).

For their homework, students had to discuss the effects of higher levels of carbon in the atmo-
sphere, and speculate about ways to reduce their contribution. They also had to find out their 
‘carbon footprint,’ using a given web link. In addition, there were some skill practice exercises to 
strengthen their basic math skills. 

The activity was a successful introduction to the concept of weighted average. Real-life examples 
effectively engage students in class discussions and learning. Students were surprised to find out 
that the U.S. has the highest carbon emission per person and also the highest total carbon emis-
sion in the world. We had a lively discussion in the class about why this is the case. Some students 
were inclined to change their own behavior and lifestyle in order to reduce their contribution. 

After this lesson, I assigned a few other application problems related to weighted average to be 
completed in class. Most students were able to solve the problems correctly. To reinforce the learn-
ing,	all	the	questions	in	the	lesson	that	were	discussed	in	class	were	also	assigned	as	homework.	
Although many students performed the calculations properly, they were not able to explain the 
concepts in words. It was surprising that, even though the first six problems were discussed in 
class, some students made mistakes in their calculations and thought that simple average would 
work in this situation. 

Activity Overview
Reading 
Distribute the handout (copies of pages 252 and 253 of the book An Inconvenient Truth, by Al 
Gore). In class, begin by studying the first graph on page 253. (Chapter 24 of the film, An Inconve-
nient Truth, examines	carbon	emission	and	can	be	shown	in	class.)	Students	are	required	to	read	
the graph and write down the data shown in the graph. The first graph shows carbon emission 
per person (in tons) for different regions of the world.

A second graph shows carbon emission (in tons) in comparison to the U.S., adjusted by popula-
tion	of	each	region.	This	graph	and	the	text	on	page	252	are	required	for	the	homework	portion	
of the lesson. These materials should be discussed in class after discussing weighted average 
using problems 1–6 in the student handout. 

This reading portion can also be assigned as homework to be followed by a class discussion to 
introduce weighted average. 

Class Discussion and Math Exercise Problems
Students	answer	the	questions	(1–6)	given	in	the	student	handout.	The	question-answer	method	
is useful to understand weighted average. The data on the handout helps students perform the 
calculations needed for computing the weighted average (average carbon emission per person in 
the world).
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Assignment
All the exercises that are discussed in class and the additional exercises listed at the end of the 
handout are assigned as homework. Students can type their responses and upload this work in 
the ePortfolio. 

Exercises 7–9 are designed to help students reflect on their understanding of weighted average 
and the effects of higher levels of carbon in the atmosphere. 

Materials and Resources
•	 Handout	

•	 Paramount	Classics.	(2006).	Calculate	your	impact.	Official An Inconvenient Truth Global Warm-
ing Documentary Movie Site.  Retrieved February 4, 2009, from http://www.climatecrisis.net/
takeaction/carboncalculator/

•	 Gore,	A.	(2006).	An Inconvenient Truth. New York: Rodale Books. 

•	 Guggenheim,	D.	(Director).	(2006).	An Inconvenient Truth. Paramount Home Entertainment. 
Chapter 24 of the movie a discussion about carbon emission and graphs illustrating carbon 
emission per person in different regions of the world (for year 1999). 

•	 Population	by	region	is	obtained	from	the	UN	Department	of	Economic	and	Social	Affairs	
Population Division Homepage World population prospects: The 2006 population revision data-
base. (2007). Retrieved February 4, 2009, from http://esa.un.org/unpp/  
Any other reliable resources can also be used to obtain the population (in 1999) by region. 
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Handout: Weighted Average 
Betne | Introduction to Algebra – Energy and the Environment: Global Challenge 
(MAT095)

Consider the first graph given on the top of page 253 of Al Gore’s book, An Inconvenient Truth. It 
is a bar graph that shows carbon emissions per person (in tons) in seven different regions of the 
world including the U.S. Also note that the world average carbon emission per person (approxi-
mately 1 ton) is shown on the graph using a line. (Here, the world average means the average 
for the seven regions) The following data is obtained from this graph. (Please note that these are 
approximate values.)

1. Which region/country has the highest carbon emission per person and which country has 
the lowest? The highest value of carbon emission per person is how many times the lowest 
value? What are some reasons for higher values of carbon emission?

2. What information (or data) do you need in order to find carbon emissions per person for 
each region? Then explain what calculations you will perform to obtain the carbon emis-
sions per person for a region. (Hint: for example, think about what data you need, and what 
calculations you will perform to obtain the value 0.15 tons carbon per person for Africa.)  

3. Find the simple average of the carbon per person (the numbers given in the second column 
of the above table) by adding them and dividing by 7. Compare this average with the world 
average (approximately 1 ton per person) given in the same graph on page 253 from Al 
Gore’s An Inconvenient Truth. Do the values match? Why? 

4. Should we compute simple average or weighted average to obtain the average carbon emis-
sions per person for these seven regions together? Why?

5. What factor you will consider for weights in order to obtain the weighted average of carbon 
emission per person for the seven regions?

6. The population of the seven regions is given in the table below. Use population as weights 

 
Region

Carbon/person per year in 1999 
(in tons)

Africa 0.15

India 0.20

China 0.45

Japan 2.30

EU 2.30

Russia 2.80

U.S. 5.60
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and find the weighted average of carbon per person. Compare your weighted average with 
the world average (approximately 1 ton per person) given in the graph. 

Homework

1. Explain in a few sentences when one should use simple average and when one should use 
weighted average.

2. Calculate your carbon footprint using the An Inconvenient Truth website: http://www.climate-
crisis.net/takeaction/carboncalculator/. The national average is 7.5 tons per year. Your value 
is how much lower or higher compared to the national average?

3. What effects do higher levels of carbon emission have on the environment? What can you do 
to reduce your contribution of carbon to the earth’s atmosphere? 

Additional exercises
1. Convert the units of carbon emission from tons to pounds (1 ton = 2000 pounds).

2. Round off the population numbers to nearest millions.

3. Read the text given on the top of page 252 of An Inconvenient Truth. Explain how to obtain the 
carbon emission per region (after population size is adjusted in comparison to U.S.) shown in 
the second graph at the bottom of the page 253. Perform the computations to obtain the car-
bon emission per region and compare them with the carbon emission per region indicated 
by the graph. Write down your findings.

 
Region

Population  
(in year 2000)

Carbon/person 
 (in tons)

Africa 820,959,000 0.15

India 1,046,235,000 0.20

China 1,269,962,000 0.45

Japan 127,034,000 2.30

EU 486,642,000 2.30

Russia 143,953,000 2.80

U.S. 284,857,000 5.60

Source: UN Department of Economic and Social Affairs Population Division Homepage. (2007). World Population Prospects: 
The 2006 Population Revision Database. Retrieved February 4, 2009, from http://esa.un.org/unpp/  
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Trends in CO2 and Global Temperature
Prabha Betne
Department of Mathematics, Engineering, and Computer Science

Objectives 
In this activity students will apply their math skills 
to real data in order to understand the relationship 
between global temperature and carbon dioxide con-
centration in the earth’s atmosphere. After reading an 
assigned report, which includes graphs, students will 
be asked to estimate numbers from the graph, draw the 
graph, recognize patterns in the graph, and write an 
equation	to	express	the	patterns.	Through	this	activ-
ity,	students	will	learn	the	concepts	of	linear	equation,	
slope	and	intercept,	and	prediction	using	equations.	

Reflection
The environment was used as a general theme through-
out the course to contextualize math topics. Early in 
the course, students read about global warming and its 
causes. It is interesting to know that, although global 
warming seems like a recent phenomenon, the earth’s 
climate has changed consistently throughout its history. 
Some known causes of climate change include changes 
in the earth’s orbit, volcanic eruptions, changes in 
ocean currents, changes in greenhouse gas concentra-
tions, etc.

The purpose of the reading assignment in this activity is to educate students about past climate 
changes. By studying a graph depicting the recent phenomenon of increasing levels of carbon 
dioxide and global temperature, students will realize the importance of collecting and studying 
data in making predictions and scientific discovery. 

Other	than	the	reading,	most	of	this	activity	was	conducted	in	class.	The	math	problems	are	
designed	to	teach	students	the	concepts	of	linear	equation,	slope,	intercept,	interpretations	of	
slope	and	intercept	in	real	life	situations,	and	relationships	between	two	quantities.	The	exercises	
involved estimating data points (global average temperature and carbon dioxide concentra-
tion) from the graph, drawing a graph using the obtained data, recognizing patterns in the 
graph (which is approximately a straight line), calculating the slope of the line from the given 
data, and comparing the results with the facts provided in the reading. Students were asked to 
formulate	an	equation	for	a	straight	line	using	the	given	data,	and	to	predict	the	CO2 concentra-
tion	for	2010	using	the	equation.	Students	also	explored	the	concept	of	two	related	variables	by	
graphing the global temperatures versus the carbon dioxide concentration amounts over the 
years. As a homework assignment, students were asked to re-do the exercise problems, then write 
about their findings and discuss whether their findings suggest the possibility of climate change. 
Through this exercise, I hoped that students would learn to read critically and be able to interpret 
their findings in real life.

Math Topics 
Graphs, linear equations and slope, 
solving two-step equations 

Purpose 
Motivation

Comments 
Exercises are based on reading and 
real-life data derived from graphs 

When to Introduce  
Week 9 (or when linear equations and 
slope concepts are introduced) 

Activity Time Frame 
Three days: assign reading on the first 
day, discuss for one hour in class on 
the next, collect writing assignment on 
the final day
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When I discussed the activity in class, students were really motivated and engaged by the explor-
atory nature of the activity. They seemed to understand the concepts involved in a straight line 
equation.	They	were	intrigued	by	their	findings	of	slope	values	that	were	very	close	to	the	“rate	
of	increase”	value	that	is	mentioned	in	the	reading	(CO2 increases at a rate of approximately 
1.6ppm	per	year).	Although	the	activity	caught	the	students’	attention,	they	required	hints	and	
clues to solve the problems and interpret the results. 

To follow the syllabus, this activity was assigned and discussed towards the very end of the semes-
ter. As a result, few students seemed to have completed the assigned reading and fewer submit-
ted the homework assigned after the class discussion. Among those who submitted, only a few 
attempted to write about their findings. So, it was difficult to judge the impact of this activity in 
terms of students’ retention of their learning and ability to interpret the results. However, the 
activity	was	very	successful	in	introducing	the	topics	of	graphing,	linear	equations	and	slope.	

To	make	this	activity	more	successful,	I	would	add	homework	questions	based	on	reading	
comprehension to make sure that students complete the assigned reading. Exercises based on 
estimating	data	and	graphing	can	also	be	added	to	the	homework	questions.	With	some	time	
management in class, a brief writing activity could be conducted and the homework assignment 
could be to revise the in-class writing. 

Activity Overview
Reading
Assign the reading material (three pages) as homework at least a day before the in-class discus-
sion. 

The in-class activity is based on two readings that contain about two pages of text and two 
graphs. The reading is about incidences of past climate changes and their relation to the levels 
of	average	global	temperature	and	CO2 concentration. The graphs show the relation between 
global	temperature	and	CO2 levels. (See the attached reading assignment handout.)

Class Discussion and Math Exercise Problems
The	attached	handout	for	in-class	discussion	required	students	to:
•	 Graph	the	CO2 concentration data versus the years (problem # 1). The data can either be 

provided, or students can estimate the data from the graph in Figure 2 and fill in the table first 
before drawing the graph. Students are asked to recognize the pattern (straight line) in the 
graph.	At	this	point,	straight	line	equations	should	be	introduced	and	the	formula	for	slope	
should	be	discussed.	Use	an	example	of	a	straight	line	equation	such	as:	Y = 2 + 3x to create a 
table of x and y values, draw the graph to show that the graph is a straight line, and compute 
slope using two points on the graph to show that it matches the coefficient of x	in	the	equation.

•	 Compute	the	slopes	(problem	#	2)	at	three	different	points	using	a	formula.	The	meaning	
and interpretation of the slope of a straight line was discussed in class. The text in the begin-
ning	of	the	handout	mentions	that	CO2 increases at a rate of approximately 1.6ppm per year. 
Students are asked either to justify or contradict this claim. The three slopes that the students 
find and the average of the three slopes were close to 1.6, which justified the claim.

•	 Write	an	equation	of	a	straight	line	(problem	#	3)	and	make	a	prediction.
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•	 Practice	basic	skills	by	converting	CO2 values to fractions to decimals to percentages (problem 
# 4).

•	 Draw	a	graph	of	temperature	versus	CO2	(problem	#	5)	and	discuss	whether	the	two	quanti-
ties are related. (Students could also discuss positive or negative relation, as in the study of 
correlation.) Ask what pattern is observed in the graph. 

Homework and Reflection
The entire set of exercises was assigned as homework in addition to problems # 6 and #7. The last 
problem	(#7)	was	a	reflection	question.	It	required	students	to	reflect	on	their	understanding	of	
climate	change	and	its	relation	to	temperature	and	CO2 concentration level. 

Materials and Resources
•	 Handout	

•	 Reading	#1:	United	States	Environmental	Protection	Agency.	(2008,	March	24).	Past climate 
change. Retrieved February 4, 2009, from http://www.epa.gov/climatechange/science/pastcc.
html

•	 Reading	#2:	Woods	Hole	Research	Center.	(2008).	Scientific evidence: increasing temperatures & 
greenhouse gases. Retrieved February 4, 2009, from http://www.whrc.org/resources/online_
publications/warming_earth/scientific_evidence.htm

Additional reading materials about past climate change:
•	 Carbon	Dioxide	Information	Analysis	Center.	(1994,	September).	Historical CO2 record from 

the Siple Station ice core. Retrieved February 4, 2009, from http://cdiac.ornl.gov/ftp/trends/
co2/siple2.013

•	 National	Climatic	Data	Center.	(2008,	February	7).	Global surface temperature anomalies. 
Retrieved February 4, 2009, from http://www.ncdc.noaa.gov/oa/ncdc.html

•	 NOAA	Earth	Systems	Research	Laboratory	Global	Monitoring	Division.	(n.d.).	Atmospheric 
carbon dioxide - Mauna Loa. Retrieved February 13, 2009, from http://www.esrl.noaa.gov/
gmd/ccgg/trends/co2_data_mlo.html
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Handout   
Betne  | Introduction to Algebra – Energy and the Environment: Global 
Challenge (MAT095)

Source: Woods Hole Research Center. (2008). Scientific evidence: increasing temperatures & green-
house gases. Retrieved February 4, 2009, from http://www.whrc.org/resources/online_publica-
tions/warming_earth/scientific_evidence.htm

Class Discussion 
Other evidence of the reality of global warming continues to accumulate. Consistent 
with predictions of the IPCC [Intergovernmental Panel on Climate Change] since 1990, 
global average temperatures have indeed been rising while atmospheric CO2 increases 
at a rate of approximately 1.6ppm per year. 
 – Woods Hole, 2008

1.	 Draw	a	graph	of	CO2 concentration versus year. What is the shape of the graph?

2.	 Use	the	above	data	to	estimate	the	rate	of	change	in	CO2 concentration between 1980 and 
1985, between 1990 and 1995, and between 2000 and 2005. Does your result support the 
fact	stated	above	the	table	(i.e.	that	atmospheric	CO2 increases at a rate of approximately 
1.6ppm)?

3.	 Challenge:	Use	the	fact	that	the	atmospheric	CO2 (Y) increases at a rate of approximately 
1.6ppm	to	write	the	equation	of	a	straight	line	using	the	CO2 concentration in 1960 as the 
base value and the number of years since 1960 as X.	Then	use	the	equation	to	predict	the	
CO2 concentration for 2010. 

4.	 Write	the	values	of	CO2 concentration as a fraction, decimal and percentage.

5.	 Draw	a	graph	of	CO2 concentration versus temperature values. What pattern do you 

Average global temperature and CO2 concentrations between 1960 and 2005

Year Global Average Temp 
(ºF)

CO2 concentration in 
parts per million (ppm)

1960 57.2 315

1965 57.1 320

1970 56.9 324

1975 57.0 334

1980 57.3 340

1985 57.2 348

1990 57.7 354

1995 57.7 361

2000 57.7 370

2005 58.0 375
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observe?	What	can	you	conclude	from	this	graph	about	the	relation	between	CO2 concentra-
tion and global temperature?

Homework
Re-do	all	the	above	problems	that	were	discussed	in	class,	then	answer	the	following	two	ques-
tions.

1.	 Explain	why	the	equation	Y = mX + b	is	a	straight	line	equation.	What	are	m and b in this 
equation?	How	do	we	interpret	the	values	of	m and b? Explain using an example. (You may 
use the example that was discussed in class.) 

2.	 Reflection:	From	the	temperature	and	CO2 graph given in Figure 1 in the reading assign-
ment,	compare	past	levels	of	CO2 and average global temperature with current levels and 
explain what you observe. What were some of the effects of the rise and fall of temperature 
and	CO2	amounts?	Do	the	current	levels	of	CO2 and temperature raise any concern about the 
current climate and environment? Explain.

Source
Woods Hole Research Center. (2008). Scientific evidence: increasing temperatures & greenhouse gases. 
Retrieved February 4, 2009, from http://www.whrc.org/resources/online_publications/warm-
ing_earth/scientific_evidence.htm
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Reading #1: Past Climate Change  
Betne | Introduction to Algebra – Energy and the Environment: Global Challenge 
(MAT095)

Source: United States Environmental Protection Agency. (2008, March 24). Climate change. 
Retrieved February 4, 2009, from http://www.epa.gov/climatechange 

Past Climate Change
The Earth’s climate has changed throughout history. From glacial periods (or “ice ages”) when 
ice covered significant portions of the Earth to interglacial periods when ice retreated to the poles 
or melted entirely, the climate has continuously changed.

Causes of Change
Known causes or “drivers” of past climate change include:

•	 Changes in the Earth’s orbit: Changes in the shape of the Earth’s orbit (or eccentricity) as well 
as the Earth’s tilt and precession affect the amount of sunlight received on the Earth’s sur-
face. These orbital processes are thought to be the most significant drivers of ice ages accord-
ing to the theory of Mulitin Milankovitch, a Serbian mathematician (1879–1958). 

•	 Changes in the sun’s intensity: Changes occurring within (or inside) the sun can affect the 
intensity of the sunlight that reaches the Earth’s surface. The intensity of the sunlight can 
cause either warming (from stronger solar intensity) or cooling (from weaker solar intensity). 
According to NASA research, reduced solar activity from the 1400s to the 1700s was likely a 
key factor in the “Little Ice Age,” which resulted in a slight cooling of North America, Europe 
and probably other areas around the globe. 

•	 Volcanic eruptions: Volcanoes can affect the climate because they can emit aerosols and car-
bon dioxide into the atmosphere. 

•	 Aerosol emissions: Volcanic aerosols tend to block sunlight and contribute to short term cool-
ing. Aerosols do not produce long-term change because they leave the atmosphere not long 
after they are emitted. According to the United States Geological Survey (USGS), the eruption 
of the Tambora Volcano in Indonesia in 1815 lowered global temperatures by as much as 5ºF 
and historical accounts in New England describe 1816 as “the year without a summer.” 

•	 Carbon dioxide emissions:	Volcanoes	also	emit	carbon	dioxide	(CO2), a greenhouse gas, which 
has a warming effect. For about two-thirds of the last 400 million years, geologic evidence 
suggests	CO2 levels and temperatures were considerably higher than at present. While 
volcanoes	may	have	raised	prehistoric	CO2 levels and temperatures, according to the USGS 
Volcano	Hazards	Program,	human	activities	now	emit	150	times	as	much	CO2 as volcanoes. 
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 These climate change “drivers” often trigger additional changes or “feedbacks” within the 
climate system that can amplify or dampen the climate’s initial response to them (whether the 
response is warming or cooling). For example:

•	 Changes in greenhouse gas concentrations: The heating or cooling of the Earth’s surface can 
cause changes in greenhouse gas concentrations. For example, when global temperatures 
become warmer, carbon dioxide is released from the oceans. When changes in the Earth’s 
orbit trigger a warm (or interglacial) period, increasing concentrations of carbon dioxide 
may amplify the warming by enhancing the greenhouse effect. When temperatures become 
cooler,	CO2 enters the ocean and contributes to additional cooling. During at least the last 
420,000	years,	CO2 levels have tended to track the glacial cycles (IPCC, 2001). That is, during 
warm	interglacial	periods,	CO2	levels	have	been	high	and	during	cool	glacial	periods,	CO2 
levels have been low (see Figure 1.) 

Figure 1: Fluctuations in temperature (red line) and in the atmospheric concentration of carbon 
dioxide (yellow) over the past 649,000 years. The vertical red bar at the end is the increase in 
atmospheric carbon dioxide levels over the past two centuries and before 2007. 

Source: United States Environmental Protection Agency. (2008, March 24). Climate change. Retrieved February 4, 2009, from http://www.epa.gov/climatechange/science/
pastcc_fig1.html

•	 Changes	in	ocean	currents:	The	heating	or	cooling	of	the	Earth’s	surface	can	cause	changes	
in ocean currents. 
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Reading #2: Recent Scientific Evidence  
Betne  | Introduction to Algebra – Energy and the Environment: Global Challenge 
(MAT095)

Source: Woods Hole Research Center. (2008). Scientific evidence: increasing temperatures & green-
house gases. Retrieved February 4, 2009, from http://www.whrc.org/resources/online_publica-
tions/warming_earth/scientific_evidence.htm

Accumulating Evidence
Other	evidence	of	the	reality	of	global	warming	continues	to	accumulate.	Consistent	with	predic-
tions of the IPCC since 1990, global average temperatures have indeed been rising while atmo-
spheric	CO2 increases at a rate of approximately 1.6ppm per year (see graph below).

Figure 2 
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Household Electricity Consumption (Learning Communities Version) 
Marina Dedlovskaya, Department of Mathematics, Engineering, and Computer Science
Patricia Sokolski, Humanities Department 

Objectives 
This assignment emerges from a paired course between 
Introduction to Algebra and Critical Thinking using the 
SENCER model to engage students in thinking about the 
environment. Thinking about the environment can be 
overwhelming because people sometimes feel that we 
can’t really do anything about it and that it is a much 
bigger problem than us. Therefore, we designed this 
project to bring the issue of the environment back to 
each of us and to encourage students to use math prin-
ciples to think critically about their energy consumption 
and, ideally, change their habits. 

By examining environmental issues, such as global 
warming, recycling, and pollution, students will under-
stand and use math for real-world situations, and 
develop the critical thinking tools to make informed 
decisions regarding the impact of the environment on 
our society as well as in their own personal lives. 

In this project, students will learn: 

MAT095: The basic mathematical skills necessary to 
evaluate the electricity consumption (in dollars and in 
CO2) of home appliances.

HUP102: How to set short-term goals and accomplish 
them. Students will also learn to analyze the “local and 
global” effects of the reduced use of the appliances they choose to study. 

Reflection
Introduction to Algebra (MAT095) is a developmental mathematics course designed for students 
with	little	or	no	algebra	background.	It	emphasizes	the	importance	of	quantitative	reasoning	
in addressing real-world problems and builds mathematical skills necessary to solve them. The 
problem-solving approach used in the course is based on the ideas of Science Education for New 
Civic Engagements and Responsibilities (SENCER). The goal is to motivate the teaching of math i 
n the context of complex and compelling public issues. 

Critical Thinking (HUP102) explores the process of thinking critically and guides students in 
thinking more clearly, insightfully, and effectively. Concrete examples from students’ experience 
and contemporary issues help students develop the abilities to solve problems, analyze issues, 
and make informed decisions in their academic, career, and personal lives. 

This version is the second iteration of the project. The first time we started directly with data 
collection, but this time we added an activity to raise students’ awareness about the problems of 
the environment. Students watch An Inconvenient Truth, calculate their ecological footprints, and 

Math Topics 
Simple average, decimals, operations 
on whole numbers 

Purpose 
Motivation and synthesis 

Comments 
This activity is part of a project done in 
a Math and the Environment Learning 
Community consisting of two courses: 
Introduction to Algebra (MAT095) and 
Critical Thinking (HUP102) 

When to Introduce  
Week 1 for data collection, week 3 or 4 
for data analysis 

Activity Time Frame 
Four weeks: two weeks to collect 
data, one week for discussion and 
one week for writing. It is important 
to leave enough time for all students 
to get seven days of data collection. 
Since collecting data does not require 
specific knowledge, one can start this 
assignment by the end of the first 
week of class. 
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engage in a discussion about our impact on the environment. Students collect data and practice 
doing	calculations	that	are	required	in	the	project.	However,	as	we	noticed	previously,	the	stu-
dents had a difficult time analyzing the data because their calculations were not accurate. 

We	measure	the	success	of	the	project	in	the	quality	of	the	essay.	We	look	for	essays	that	integrate	
math concepts and critical thinking as they relate to the issue of our energy consumption. We 
expect the essays to include references to the data the students have collected through the exer-
cise and analysis of the impact of the exercise on their daily lives. 

The second time around, students had no problem collecting the data, but even with the extra 
practice	in	calculation,	they	still	had	difficulty	with	quantitative	literacy.	Sometimes	they	forgot	
to check the accuracy of their calculations and ended up with interesting interpretations because 
they failed to see the meaning of the numbers. Compared to the first time we did this project, the 
accuracy was much higher. 

Yet, even with inaccurate data, the reflection papers did show an increase in students’ under-
standing of their impact on the planet. Some were shocked at how much time they used certain 
appliances, while others reflected on what they did when they were not using their computers. 
While these examples show students’ ability to think critically about the issue, the ways they used 
mathematical calculations as evidence to support their argument were not elementary. As to 
whether this activity would help change students’ behavior, the overall outcome is somewhat dis-
heartening, for most of our students admitted they were not prepared to make sacrifices to save 
money	or	reduce	CO2 emissions. 

Activity Overview
Week 1
In HUP102 class: Achieving short-term goals.

In HUP102 class (Part I of Handout #2): Introduce the activity and give a list of appliances that 
students can use for collecting data. Start data collection.

In HUP102 class (homework assignment): Calculate ecological footprint using http://www.earth-
day.net/footprint. This exercise shows students how many planets we would need if everybody 
continued	to	consume	at	their	current	rates.	Students	take	the	footprint	quiz	online	and	bring	
their results to class. Since the results are divided into categories (shelter, food, mobility, services) 
students can compare the impact of their lifestyles with each other and reflect on what category 
has the greatest impact.

Week 2
In HUP102 class (Handout #1): Achieving short-term goals: Students reflect on goals they have 
accomplished, such as graduating from high school, then make the completion of this project a 
short-term goal that is part of the long-term goal of passing this paired class. 

In MAT095 class (Handout #2): Lesson on energy consumption: Students practice calculation 
with data for a dishwasher, so they can do the same when they collect their own data. The lesson 
teaches students how to convert watts to kilowatts, then to kilowatts per hour. 
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Week 3
In MAT095 class (homework assignment: Part II of Handout #2): Calculate energy consumption 
with data collected. 

In HUP102 class: Check to see if students are following the steps to complete the project. By that 
time, they are supposed to have collected the data and should be ready to discuss its impact. Stu-
dents who are not ready create new plans to catch up. 

Week 4
In HUP102/MAT095 classes (Handout #1 homework assignment): Students write a reflection 
essay on achieving the goal of reducing energy consumption and analysis of the data and the 
impact on student lifestyle. The essay must include an analysis of the data. 

Materials and Resources
•	 Handout	#1:	Our	Energy	Consumption	–	Project	Guideline

•	 Handout	#2:	Data	Collection	and	Analysis

•	 Chaffee,	J.	(2006).	Thinking critically (8th ed.). Boston: Houghton Mifflin. Chapter 1.

•	 Guggenheim,	D.	(Director).	(2006).	An Inconvenient Truth. Paramount Home Entertainment.
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Handout #1: Our Energy Consumption  
Dedlovskaya & Sokolski  | Introduction to Algebra – Energy and the Environment: 
Global Challenge  (MAT095, HUL102)

Project Guidelines
First week: Part I Data Collection
Pick three appliances in your house and record the number of minutes/hours you use them per 
day for seven days. 

Beginning of second week:  Short-term goals
Think about the minimum amount of time you could use each appliance and how reduced usage 
would impact your daily life. Start reducing the amount of time you use the appliances.

Seven more days (end of second week): Reflection 
Reflect on how you reached your goal of reducing the consumption of energy for the chosen 
appliances and note how doing so has impacted your daily life.

Third week:  Part II Data Analysis
Bring in your notes and discuss your experience with other students. Compare how much energy/
money you have saved in this experiment. Would you be willing to use those appliances less on a 
permanent basis? Give specific reasons to support your answer.

Fourth week: Reflection Paper due
Reflect on your experience using both critical thinking skills and math concepts.

How much energy and money have you saved by using these appliances differently? How did 
math help you to understand and complete this project? Explain your answer.

What were your ideas about each individual’s impact on the environment before and after this 
experiment?
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Handout #2: Data Collection and Analysis   
Dedlovskaya & Sokolski | Introduction to Algebra – Energy and the Environment: Global 
Challenge  (MAT095, HUL102)

Part I: Data Collection
1. Choose three appliances in your home that you use regularly.

2. Record how many minutes per day you use each of these appliances in a given week.

3.	 Organize	your	data	in	the	table	below.	Write	the	names	of	your	three	chosen	appliances	on	
the top row of the table.  

4. Can you reduce your use of any of these appliances? If so, record your reduced data in the 
table.

Household Electricity Consumption (Learning Communities Version)

         APPLIANCE 1 APPLIANCE 2 APPLIANCE 3 

 Current use  Reduced use Current use Reduced use Current use Reduced use 
Day  (min./day)  (min./day)  (min./day)  (min./day)  (min./day)  (min./day)



28 LaGuardia Community College/CUNY

Household Electricity Consumption (Learning Communities Version)

Part II: Data Analysis
1. Using the data you collected for each appliance, calculate the following:

a. Current and reduced total use, in minutes, for each appliance over the course of 7 days

b. Daily use, in minutes, of each appliance

2. Convert the daily use for each appliance from minutes per day to hours per day:

3. Determine the power (in kilowatts) of each of your appliances and list it in the table below:

4. Calculate the electricity consumption (in kilowatt-hours) for each appliance using the follow-
ing formula: 
 C = P × U

where C = consumption in kilowatt-hours (kWh); P = power (in kilowatts); and U = use (in 
hours).

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current total use for  
7 days (in minutes)

Reduced total use for  
7 days (in minutes)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current daily 
consumption  
(in kilowatt-hours)

Reduced daily 
consumption  
(in kilowatt-hours)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current daily use  
(in minutes per day)

Reduced daily use  
(in minutes per day)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current daily use  
(in hours per day)

Reduced daily use  
(in hours per day)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Power in kilowats
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5. Calculate the amount of electricity consumed by all three appliances together per day (cur-
rent and reduced): 
Current electricity consumption =  ___________________________________
Reduced electricity consumption =  __________________________________

6. Calculate the difference between the current and reduced daily electricity consumption: 
Difference =  ______________________________________________________

7. How much electricity could be saved in 1 year at the reduced rate? 
Electricity saved =  _________________________________________________

8.	 1	kWh	of	electricity	produces	1.535	lbs	of	CO-1	pt.	Using	your	results	from	part	7,	calculate	
the	reduction	of	CO-1	pt	emissions	in	1	year. 
Reduction	of	CO2 emissions =  ______________________________________

9. Calculate the savings in dollars that would result from the reduced rate, based upon an aver-
age retail cost of electricity per kilowatt-hour in New York State of $0.1619. 
Savings (in dollars) =  ______________________________________________

Household Electricity Consumption (Learning Communities Version)
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Household Electricity Consumption: Focus on Math
Marina Dedlovskaya
Department of Mathematics, Engineering, and Computer Science

Objectives 
One	of	the	major	goals	of	this	activity	is	to	teach	stu-
dents how to use and critically evaluate numerical infor-
mation to understand their electricity consumption and 
its impact on the environment. Through this activity 
students	will	acquire	knowledge	of	collecting,	analyz-
ing,	and	interpreting	quantitative	data.	The	activity	will	
engage students in learning basic math concepts, such 
as averages, operations with decimals, and evaluation 
of algebraic expressions. 

Reflection
One	of	the	main	goals	of	Introduction	to	Algebra	is	to	
develop students’ ability to operate with numbers in 
different formats, such as fractions, decimals, and per-
cents,	and	to	use	simple	formulas	and	equations	to	solve	
problems. We believe that teaching mathematics in the 
context of environmental issues makes the concepts 
easy to understand. This approach also helps students 
to see the relevance of mathematics to the real world, 
and demonstrates the importance of numerical data 
in the decision-making process. Using the environment 
as a common theme for our integrated pair of MAT095 
and HUP102, we decided to bring the discussion of 
energy consumption to the personal level. We wanted our 
students to think about their household electricity consumption and how it affects the environ-
ment	in	terms	of	CO2 emission and global warming. We asked them whether they were willing 
to change their habits to reduce their energy consumption, by weighing how such change would 
affect both their budget and comfort. 

In the “Household Electricity Consumption” project, students reviewed all mathematical nota-
tions involved in the activity twice (once in class, then again at home), which helped them to 
master their skills. In the Critical Thinking class (HUP102), students were asked to collect data 
for one full week on the use of three appliances in their homes. They were also asked to consider 
reducing their use and to collect usage data after their reduction in use. To guide students with 
calculations, in class the instructors provided Handout #1 which contained data on dishwasher 
use by minute. This in-class activity allowed students to review the process and practice their 
skills later at home when they were working on the data they had collected for their own cho-
sen appliances. As I expected, the data collection and data interpretation components went 
smoother than the calculations. Two sets of data were given to students: one for present use, and 
the other for a hypothetical reduced use. I found that some students found it confusing to go back 
and forth between two sets of data. I am currently teaching the same integrated pair again, and 
I think it would be clearer for students if I separated the data sets and asked students to work out 

Math Topics 
Decimals, basic algebra, proportions

Purpose 
Introduction (decimals) and synthesis 
(simple average, basic algebra) 

Comments 
Based on data collection  

When to Introduce  
Week 1 

Activity Time Frame 
Four weeks

Part 1: Analyzing dishwasher energy 
consumption should be done in class 
during the second week.

Part 2: Collecting and analyzing data 
for three home appliances should be 
assigned in the first week and results 
submitted during Week 3. 

Part 3: Reflection paper
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data for the current electricity consumption first, and then to repeat the same process using data 
for reduced electricity consumption. 

Students are not entirely enthusiastic about the idea of learning mathematics through the envi-
ronment. However, I do think that many of them see the point. Some diligent students improved 
their	math	skills,	and	passed	the	COMPASS	and	moved	to	MAT096.	The	reflection	papers	that	
the students submitted in critical thinking class confirmed that there had been an increase in 
students’ awareness of their impact on the environment. Some of them were surprised by the fact 
that they use certain appliances much more than they anticipated. However, in their papers stu-
dents admitted that they were not prepared to change their behavior if doing so would compro-
mise their comfort. Even though I admired their honesty, I think that next time I will emphasize 
their responsibilities as global citizens who all have a stake in the health of the earth. We math 
professors have an important mission: to provide students with the analytical skills to understand 
the environmental challenges we are facing. 

Activity Overview
Class Discussion
Before the Household Electricity Consumption activity is introduced in math class, students watch 
An Inconvenient Truth by Al Gore in their Critical Thinking class and calculate their ecological foot-
prints at: http://www.footprintnetwork.org/gfn_sub.php?content=myfootprint. A class discussion 
based	on	the	questions	below	prepares	students	to	think	about	ways	to	evaluate	our	impact	on	
the environment. The discussion is conducted in the Critical Thinking class. 
•	 What	is	global	warming?

•	 What	causes	it?	

•	 Why	should	we	save	energy?	

•	 What	can	be	done	at	a	personal	level	to	reduce	electricity	consumption?	

MAT095 Class Exercises
Students receive Handout #1, Household Electricity Consumption (Dishwasher), which demon-
strates how to collect and organize data for an appliance using a dishwasher as an example. All 
questions	from	the	handout	should	be	answered	in	class	with	the	help	of	the	instructor.	Stu-
dents will use Handout #2 to evaluate the electricity consumption of three appliances from their 
homes.	It	includes	a	table	to	record	data	and	questions	identical	to	the	questions	they	answered	
in class.

Assignment
Students	are	asked	to	collect	data	and	answer	the	questions	by	repeating	the	process	they	have	
done in class for the dishwasher. They are expected to evaluate the electricity consumption of 
three types of appliances – TVs, computers, and light bulbs – on their own and reflect on their 
work afterward. Students submit all calculations to the Math instructor and the reflection essay 
to the Critical Thinking instructor. 
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Materials and Resources
Handouts are the same as those used in the Learning Communities version of this activity. See 
prior lesson.

•	 Handout	#1:	How	Much	Electricity	Does	that	Dishwasher	Use?	

•	 Handout	#2:	Data	Collection	and	Analysis	

•	 Global	Footprint	Network.	(2008,	December	30).	Footprint basics – overview. Retrieved Feb-
ruary 4, 2009, from http://www.footprintnetwork.org/en/index.php/GFN/page/footprint_
basics_overview/ 
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Handout #1: How Much Electricity Does That 
Dishwasher Use? 
Dedlovskaya  | Introduction to Algebra – Energy and the Environment: Global 
Challenge  (MAT095, HUL102)

In-class practice. Examine the data provided in the table below:

Electricity Consumption (Dishwasher) 

1. Using the data provided for a dishwasher, find the following: 

a. Total use, in minutes, for 7 days 

Current =  _________________  Reduced =  _________________

b. Daily use, in minutes

Current =  _____________________  Reduced =  _________________

2. Convert the daily use in part 1 from minutes per day to hours per day.

Current =  _____________________  Reduced =  _________________

3. Calculate daily electricity consumption (in kilowatt-hours) using the following formula 

 C = P × U

 where C = consumption (in kilowatt-hours); P = power (in kilowatts); and U = use (in hours).  

Note: The power of a typical dishwasher is 1200 kw.

Current =  _____________________  Reduced =  _________________

4. Calculate the difference between the current and reduced daily electricity consumption.

Difference =  ___________________________________________________  

5. How much electricity could be saved in 1 year at the reduced rate?

Electricity saved =  ______________________________________________  

 
Day

Current use  
(minutes per day)

Reduced use  
(minutes per day)

Monday 162 65

Tuesday 45 0

Wednesday 83 30

Thursday 104 35

Friday 45 32

Saturday 0 30

Sunday 147 62
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6.	 1	kWh	of	electricity	produces	1.535	lbs	of	CO2. Using your results from part 7, calculate the 

reduction	of	CO2 emissions in 1 year.

Reduction	of	CO2 emissions =  ___________________________________  

7. Calculate the savings in dollars that would result from the reduced rate, based upon an aver-

age retail cost of electricity per kilowatt-hour in New York State of $0.1619.

Savings (in dollars) =  ___________________________________________  

Answers:
Saving per day =  0.96 kWh (kilowatt hour)  Savings per day =  $0.15
Savings per year =  $54.75    1kWh of electricity produces 1.535 lbs of CO2

Saving 0.96 kWh per day, we reduce the amount of CO2 emissions by 1.4736 lbs, which is about 538 lbs of CO2 emissions in one year.

Household Electricity Consumption: Focus on Math
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Handout #2: Data Collection and Analysis   
Dedlovskaya | Introduction to Algebra – Energy and the Environment: Global Challenge  
(MAT095, HUL102)

Part I: Data Collection
1. Choose three appliances in your home that you use regularly.

2. Record how many minutes per day you use each of these appliances in a given week.

3.	 Organize	your	data	in	the	table	below.	Write	the	names	of	your	three	chosen	appliances	on	
the top row of the table.  

4. Can you reduce your use of any of these appliances? If so, record your reduced data in the 
table.

         APPLIANCE 1 APPLIANCE 2 APPLIANCE 3 

 Current use  Reduced use Current use Reduced use Current use Reduced use 
Day  (min./day)  (min./day)  (min./day)  (min./day)  (min./day)  (min./day)
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Part II: Data Analysis
1. Using the data you collected for each appliance, calculate the following:

a. Current and reduced total use, in minutes, for each appliance over the course of 7 days

b. Daily use, in minutes, of each appliance

2. Convert the daily use for each appliance from minutes per day to hours per day:

3. Determine the power (in kilowatts) of each of your appliances and list it in the table below:

4. Calculate the electricity consumption (in kilowatt-hours) for each appliance using the follow-
ing formula: 
 C = P × U

where C = consumption in kilowatt-hours (kWh); P = power (in kilowatts); and U = use (in 
hours).

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current total use for  
7 days (in minutes)

Reduced total use for  
7 days (in minutes)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current daily 
consumption  
(in kilowatt-hours)

Reduced daily 
consumption  
(in kilowatt-hours)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current daily use  
(in minutes per day)

Reduced daily use  
(in minutes per day)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Current daily use  
(in hours per day)

Reduced daily use  
(in hours per day)

APPLIANCE 1 APPLIANCE 2 APPLIANCE 3

Power in kilowats
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5. Calculate the amount of electricity consumed by all three appliances together per day (cur-
rent and reduced): 
Current electricity consumption =  ___________________________________
Reduced electricity consumption =  __________________________________

6. Calculate the difference between the current and reduced daily electricity consumption: 
Difference =  ______________________________________________________

7. How much electricity could be saved in 1 year at the reduced rate? 
Electricity saved =  _________________________________________________

8.	 1	kWh	of	electricity	produces	1.535	lbs	of	CO-1	pt.	Using	your	results	from	part	7,	calculate	
the	reduction	of	CO-1	pt	emissions	in	1	year. 
Reduction	of	CO2 emissions =  ______________________________________

9. Calculate the savings in dollars that would result from the reduced rate, based upon an aver-
age retail cost of electricity per kilowatt-hour in New York State of $0.1619. 
Savings (in dollars) =  ______________________________________________

Household Electricity Consumption: Focus on Math
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Dust Clouds: Height and Thickness
Yasser Hassebo
Department of Mathematics, Engineering, and Computer Science

Objectives 
The main mathematical objective of this assignment is 
to gain understanding of environmental issues and dust 
clouds’ impact on human daily life through geometric 
analysis and mathematical theories. Also, the assign-
ment aims to encourage students to recognize how 
their mathematical topics in Introduction to Algebra 
(MAT095) are very useful for understanding the world 
around us. This activity is a staged assignment. The 
Motivation stage starts with a PowerPoint presentation 
by the instructor about sources of air pollution trans-
portation	and	scientific	techniques	for	understanding	
past environmental disasters in NYC, including the 
plume-cloud event in 2004. This stage is followed by 
an Introduction stage, which discusses math assign-
ments that ask students to calculate plume-cloud height 
and thickness using the Light Detection and Ranging 
(LIDAR)	technique	and	math	theory	(Pythagorean	
Theorem).	Students	are	also	required	in	the	third	stage	
to use LaGuardia’s ePortfolio to deposit their final work, a means of reinforcing the use of tech-
nology (computers, scanners, the web, Microsoft Word and Excel), which is a secondary goal of 
the assignment. In addition, students review mathematical concepts and operations with radi-
cals	and	square	roots,	rules	of	exponents,	and	the	concepts	of	slope	and	linear	equations.	

Reflection
As I began to plan my pedagogical strategy in the classroom, I believed that the relationship 
between environmental pollution, global warming and the dust cloud above NYC would be an 
engaging topic for our students, and broad enough for me to plan my lesson around. I think 
the preparation stage was very successful. Following the PowerPoint presentation “Why Do We 
Care?” my students participated actively in a discussion that took place in class. Students were 
very interested in discovering, for the first time, the ways in which air pollution transportation, 
forest fires, and dust and plume clouds produce dangerous chemicals in their own neighborhoods 
and impact their lives and health.

The math activity was intended to strengthen students’ understanding of the Pythagorean 
Theorem,	radicals,	linear	equations,	and	slope.	Another	goal	was	to	have	students	understand	
that mathematical calculations can increase their ability to understand concepts. I introduced 
the math activity directly after the PowerPoint presentation and in-class discussion. Students’ 
responses were outstanding. Most of the students submitted the project before the due date. The 
majority used computers (Microsoft Excel, Word, and scanners) to do the math calculations, 
graphs,	and	reflections.	On	one	particularly	memorable	day,	the	entire	class	followed	me	volun-
tarily after a lecture to a computer lab to deposit their final work into the LaGuardia ePortfolio. 

Math Topics 
Pythagorean Theorem, exponents 
and radicals, linear equations 
determination, slope, graphical 
interpretation

Tools 
Multimedia projector, computer and 
Internet connection  

When to Introduce  
This activity should be introduced in 
the beginning of the eighth week of 
the semester 

Activity Time Frame 
One week 



40 LaGuardia Community College/CUNY

Dust Clouds: Height and Thickness

Activity Overview
1. The activity starts with a PowerPoint presentation by the instructor about sources of air pol-

lution	transportation	and	scientific	techniques	for	understanding	environmental	disasters	in	
NYC, including the plume event in 2004 (see Handout #1).

2. In class, students are given a short reading about dust clouds and air pollution transporta-
tion	in	the	environment.	They	read	it	individually	and	practice	asking	questions	about	the	
reading (especially about LIDAR). For example, they ask about remote sensing and what 
will happen if the earth’s temperature increases by 2 degrees, and what the earth’s average 
temperature is (see Reading). 

3. This activity is followed by a math assignment that asks students to calculate the dust cloud 
height	and	thickness	using	the	LIDAR	technique	and	an	effective	math	theory	(the	Pythago-
rean Theorem). We discuss the project in class, and then I allow one week to submit and/or 
deposit their final work into Blackboard (see Handout #2). 

4. The homework assignment is to use the given web citations to research LIDAR for extra 
credit. Then, students must write a reflection and post it to their ePortfolio to earn credit (see 
Handout #2). 

5.	 These	questions	were	designed	to	encourage	students	to	use	math	skills	learned	in	the	class-
room to establish graphs and comparisons, to calculate numbers from graphs, and finally to 
understand the scale of these issues and how they impact the world around them. 

6. The math activity answer sheet is also provided to enhance students’ learning and for self-
assessment purposes (see Handout #2). 

Materials and Resources
•	 Handout	#1:	PowerPoint	presentation	–	Why	Do	We	Care?	

•	 Handout	#2:	Math	Activity

•	 Reading		

•	 Environmental	Network	News	(n.d.)	Dust particles have global impact. Retrieved February 14, 
2009, from http://www.cartage.org.lb/en/themes/Sciences/EarthScience/Geology/Deserts/
Dustparticles/Dustparticles.htm

•	 Kalkstein,	L.	S.,	&	K.	M.	Valimont.	1987.	Climate	effects	on	human	health.	In	Potential effects 
of future climate changes on forests and vegetation, agriculture, water resources, and human health. 
EPA Science and Advisory Committee Monograph no. 25389, 122–52. Washington, D.C.: 
U.S. Environmental Protection Agency. Retrieved February 13, 2009, from http://www.ciesin.
columbia.edu/docs/001-338/001-338.html

•	 National	Center	for	Atmospheric	Research	News	Release.	(2007)	Scientists to track impact of 
Asian dust and pollution on clouds, weather, climate change. Retrieved February 13, 2009, from 
http://www.ucar.edu/news/releases/2007/pacdex.shtml 

•	 NASA.	(n.d.)	Retrieved	February	13,	2009,	from	http://search.nasa.gov/search/search.
jsp?nasaInclude=what+is+lidar
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•	 Planet	Ark:	Your	Daily	Guide	to	Helping	the	Planet.	(2005,	November	2).	Climate change 
linked to rise in malaria, asthma. © Thomson Reuters 2005 All rights reserved. Retrieved 
February 13, 2009, from http://www.planetark.com/dailynewsstory.cfm/newsid/33285/story.
htm

•	 Science	Daily.	(2008,	February	10.)	Dust storms in Sahara Desert trigger huge plankton 
blooms in eastern Atlantic. Retrieved February 14, 2009, from http://www.sciencedaily.com/
releases/2008/02/080206192436.htm

•	 Science	Daily.	(2008,	May	8.)	Farmland dust cloud from Ukraine impacts air quality as 
far as Germany. Retrieved February 14, 2009, from http://www.sciencedaily.com/
releases/2008/05/080506105139.htm

Dust Clouds: Height and Thickness



42 LaGuardia Community College/CUNY

Dust Clouds: Height and Thickness

Handout #1: Why Do We Care?  
Hassebo | Introduction to Algebra – 
Energy and the Environment:  
Global Challenge (MAT095

PowerPoint presentation

1

32

54

76
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Dust Clouds: Height and Thickness
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Dust Clouds: Height and Thickness
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1918
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Dust Clouds: Height and Thickness

Handout #2: Math Activity  
Hassebo | Introduction to Algebra – Energy and the Environment: Global 
Challenge (MAT095

(Pythagorean	Theorem,	exponents,	radicals	and	square	roots,	linear	equations,	graphing	skills)

In preparation for our in-class discussion and your homework, read the attached material.

Light Detection and Ranging (LIDAR) is a remote sensing tool to probe the atmosphere. LIDAR 
can be used to measure a dust cloud’s ceiling (cloud bottom height from the ground level) and 
its thickness. A LIDAR system at LaGuardia Community College transmits a laser beam from the 
ground level vertically to the atmosphere. The laser beam scatters back from the cloud (bottom 
and top) to the receiver (300 ft from the laser). If the lines OB=2000 ft, and OC=3000 ft, calculate 
the following:

In-class discussion and homework 
1. The dust cloud ceiling (AB = ? ft)

2. The dust cloud thickness (BC = ? ft)

3. Write the ordered pairs of the points O, B, and C, assuming A is the origin point (0,0).

4.	 Find	the	linear	equations	of	the	line	OB and the line OC in slope intercept form (given two 
points). Note: the direction of line OB is from B to O.

LID
AR

Cloud

Laser
300 ft.

87
85

LID
AR
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Dust Clouds: Height and Thickness

Extra credit homework
Use	the	Internet	links	cited	below	to	answer	the	following	questions:
•	 What	is	LIDAR?

•	 Graph	the	above	figure	using	any	computer	program	(write	x-axis	and	y-axis	labels,	and	the	
title)

Reflection 
•	 What	is	the	impact	of	dust	on	global	warming?

•	 What	is	the	impact	of	global	warming	on	human	health	in	New	York	City?

References:
•	 Environmental	Network	News	(n.d.)	Dust particles have global impact. Retrieved February 14, 

2009, from http://www.cartage.org.lb/en/themes/Sciences/EarthScience/Geology/Deserts/
Dustparticles/Dustparticles.htm

•	 Kalkstein,	L.	S.,	&	K.	M.	Valimont.	1987.	Climate	effects	on	human	health.	In	Potential effects 
of future climate changes on forests and vegetation, agriculture, water resources, and human health. 
EPA Science and Advisory Committee Monograph no. 25389, 122-52. Washington, D.C.: 
U.S. Environmental Protection Agency. Retrieved February 13, 2009, from http://www.ciesin.
columbia.edu/docs/001-338/001-338.html

•	 NASA.	(n.d.)	Retrieved	February	13,	2009,	from	http://search.nasa.gov/search/search.
jsp?nasaInclude=what+is+lidar

•	 Planet	Ark:	Your	Daily	Guide	to	Helping	the	Planet.	(2005,	November	2).	Climate change 
linked to rise in malaria, asthma. © Thomson Reuters 2005 All rights reserved. Retrieved 
February 13, 2009, from http://www.planetark.com/dailynewsstory.cfm/newsid/33285/story.
htm

•	 Science	Daily.	(2008,	February	10.)	Dust storms in Sahara Desert trigger huge plankton 
blooms in eastern Atlantic. Retrieved February 14, 2009, from http://www.sciencedaily.com/
releases/2008/02/080206192436.htm

•	 Science	Daily.	(2008,	May	8.)	Farmland dust cloud from Ukraine impacts air quality as 
far as Germany. Retrieved February 14, 2009, from http://www.sciencedaily.com/
releases/2008/05/080506105139.htm
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Dust Clouds: Height and Thickness

Math Activity Answer Sheet 

1. The dust cloud ceiling (AB = ? ft)
To calculate the dust cloud ceiling, we use the Pythagorean Theorem:

2. The dust cloud thickness (BC = ? ft)
To calculate the cloud thickness (BC), we need to calculate the height (AC) in the bigger trian-
gle (OAC). Then using the cloud ceiling and the height (AC), we can calculate BC as follows:  
BC = AC – ABBC = AC – AB = 2984.9-1977.4= 1007.5 ft

3. Write the ordered pairs of the points O, B, and C, assuming A is the origin point (0,0).

4.	 Find	the	linear	equations	of	the	line	OB and the line OC in slope-intercept form (given two 
points).

For a right triangle with leg a, leg b, and hypotenuse c

 Then  c2 = a2 + b2

  (hypotenuse)2 = (leg_1)2  +  (leg_2)2   

 or     hypotenuse =    =         (leg_1)2  + (leg_2)2             (a)2 + (b)2 

 Or to calculate Leg_2

     leg_2   =    b    =   =       (hypotenuse)2 – (leg_1)2          (c)2 – (b)2 

Then in our problem, for the small triangle (OAB): a= 300, c= 2000, b=?

 b   =  AB   =   =  =             (c)2 – (a)2          (2,000)2 – (300)2          4,000,000 – 90,000   =      3,910,000    =  1,977.4 ft.

c

a

b

For the bigger triangle (OAC): OA = 300, OC= 3000, AC=?

AC  =                            (OC)2 – (OA)2   =      (3,000)2 – (300)2    =      9,000,000 – 90,000   =      8,910,000    =  2,984.9 ft.

Assuming A is the origin point (0, 0) 

Point O = (-300, 0)

Point B = (0, 1977.4)

Point C = (0, 2984.9)

To find linear equations of the line OB in the slope-intercept form Y = mX + B , we have to calculate the 
slope m, and the y-intercept b:

1. Calculating the slope using the two points: point  O = (x1,y1) = (-300,0) and point B = (x2,y2) = (0,1,977.4)

  Then slope 

2. Find the linear equation using:  Y – y1 = m(X – x1) fi Y – 0 = 6.6(X – (–300))

     Y = 6.6x – 1980

  y2 - y1 1,977.4  –  0 1,977.4
m =    =    =    = 6.6  x2 - x1 0 – (– 300) 300
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Dust Clouds: Height and Thickness

Reading  
Hassebo | Introduction to Algebra – Energy and the Environment: Global 
Challenge (MAT095)

The Impact of Dust Clouds on Health and the Environment
(Pythagorean	Theorem,	exponents,	radicals	and	square	roots,	linear	equations,	graphing	skills)

Dust Clouds and Hurricanes
“By partly absorbing and partly reflecting sunlight, the dust particles heat the air but cool the 
ocean surface. They also encourage cloud formation, which reinforces the reflection of light back 
into space. Such effects can be far-reaching: hurricanes in the Caribbean begin their life off north 
west Africa, with atmospheric dust being one of many factors influencing their early develop-
ment” (Source: Dust storms in Sahara Desert). A single dust storm that occurs in both the right 
place and at the right time can worsen and even create a hurricane. 

Clouds and Well-being
Meteorologists believe that cloud cover reduces solar radiation, which may also have effects 
on our feeling of well-being. When the brightness level of sunrays is increased by constriction 
changes in the eye pupil, the autonomic nervous system is affected. “According to Persinger 
(1980), increased brightness raises the rate of physical activity and leads to a general feeling of 
well-being. Wolfe (1981) notes that the sun’s rays cause chemical changes in neurotransmitters, 
or hormone synthesis in the brain. These actions perhaps stimulate production of the hormone 
epinephrine, and epinephrine stimulates the mind and body. Conversely, very low light intensi-
ties	are	often	associated	with	states	of	relaxation,	tiredness,	and	sleepiness”	(Source:	Kalkstein	&	
Valimont).

LIDAR Measures Dust Clouds: Example
“The rapid movement of the air and the presence of a temperature inversion acts like a lid and 
ensures that a dust cloud cannot escape upwards or sideways. Weather balloons and a LIDAR 
remote sensing system in Leipzig produced data that showed how dust clouds can be trapped. 
The dust cloud was swept to Germany as if through a pipe at speeds of up to 70 kilometers per 
hour, and was even detected in Britain. At the end of the day, a combination of dry, vulnerable 
soil, strong gusts of wind, and fast transport within a dry, stable boundary layer contributed to 
this freak dust event in Central Europe” (Source: Farmland dust cloud from Ukraine).
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Asthma and Air Pollution
Md. Zahidur Rahman
Department of Mathematics, Engineering, and Computer Science

Objectives 
The objective of this project is to make fundamental 
mathematics calculations – operations on natural 
numbers, fractions, decimals, percentages, exponents – 
using the information in the attached resources in order 
to understand the connection between incidents of 
asthma and air pollution in New York State.

Reflection
This project on asthma and air pollution demonstrates 
the value of numerical analysis in discussions of real-
world problems. It reviews and reinforces some basic 
topics	in	arithmetic.	It	also	requires	specific	topical	
reading. In my class, students first had a chance to 
carefully read the materials and had an opportunity to 
ask	questions	in	the	class	about	what	was	not	clear	to	
them. This approach facilitated excellent interaction in 
class, which contributed to students’ growing awareness 
about environmental issues.

My personal communication with some students gave me the impression that they enjoyed the 
class. They liked learning about how automotive emissions play a role in triggering asthma 
attacks, increasing the rate of impaired lung function and other health issues. Students also said 
that they would like to see more such issues incorporated in mathematics teaching. For this rea-
son, many of these students expressed a strong interest in registering for MAT096 PQL sections. 

Activity Overview
Week 1: 
•	 Discussion	of	asthma	and	its	relation	to	air	pollution	from	the	reading	(30	minutes	class	

time). 

•	 Consideration	of	quantitative	requirements	and	support/review	of	fractions,	decimals,	and	
percentages (one class period). 

Week 2:
•	 Students	work	out	solutions	to	posed	mathematical	problems	in	class	with	instructor	partici-

pation (45 minutes class time). 

•	 Discussion	of	required	reflection	(15	minutes	at	the	end).	

Math Topics 
Fractions, percentages, decimals, 
conversion from one form to another, 
rounding

Purpose 
Review, synthesis 

Comments
Exercises are based on asthma/air 
pollution data

When to Introduce  
Week 7 

Activity Time Frame 
Two weeks 
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Asthma and Air Pollution

Materials and Resources
•	 Handout

•	 Reading	#1:	Environmental	Defense	Fund.	(2008,	October	30).	Asthma, traffic and air pollu-
tion. Retrieved February 4, 2009, from http://www.edf.org/page.cfm?tagID=38

•	 Reading	#2:	Environmental	Defense	Fund.	(2008,	October	30).	Rising disease and traffic in New 
York City. Retrieved February 4, 2009, from http://www.edf.org/page.cfm?tagID=1241

•	 Optional	links	for	further	exploration:
 California Environmental Protection Agency. (2006, March 13). Asthma and air pollution. 

Retrieved February 4, 2009, from http://www.arb.ca.gov/research/asthma/asthma.htm

 New York City Department of Health and Mental Hygiene Childhood Asthma Initiative. 
(2003, May). Asthma facts. Retrieved February 4, 2009, from http://www.nyc.gov/html/doh/
downloads/pdf/asthma/facts.pdf
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Asthma and Air Pollution

Handout: Asthma and Air Pollution   
Rahman | Introduction to Algebra – Energy and the Environment: Global 
Challenge (MAT095)

Read the attached materials, and then respond to Parts 1–3.

Part 1 
1. What is asthma and who is affected by it?

2. What are the most important causes of asthma?

3. If 8 million people live in New York City, find the ratio of:
a. Number of children in NYC diagnosed with asthma to total population of NYC.
b. Number of adults in NYC diagnosed with asthma to the total population of NYC.
c. Total number of people in NYC diagnosed with asthma to the total population of NYC.

4. Suppose that the doubling time for asthma is 15 years and that this will remain constant 
in the foreseeable future. Assuming that 22 million people are currently (in 2008) suffering 
from asthma, how many people will suffer from asthma in 2038? In 2068?

5. Suppose that 750,000 children under the age of four had asthma in 1980. According to the 
article, how many children under four had asthma in 1996?

6. According to the article, the economic burden of asthma was estimated to be 14 billion 
dollars in 2002. If a similar estimate put the cost of asthma at 18 billion in 2006, find the 
percentage increase in the cost of the disease.

7. According to the article, the number of vehicles entering the New York City Central Business 
District (CBD) increases by 7% a year and in 25 years will have reached one million vehicles. 
7% annual growth means that each year the number of vehicles increases over the num-
ber	in	the	previous	year	by	a	multiplicative	factor	of	1.07.	Now	answer	this	question:	if	the	
number of vehicles entering the CBD is going to be one million twenty five years from now, 
approximately how many vehicles enter the CBD today? 
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Part 2 
The following activity consists of a graph and a pie chart for Asthma Emergency Department 
(ED), depicting visits by month and age group respectively for New York State in 2005. 

This	graph	was	taken	from	the	New	York	State	Asthma	Surveillance	Summary	report	for	October	
2007. There were 140,539 ED visits due to asthma (that did not result in a hospitalization) for 
NYS residents in 2005. 

1. ED visits in the worst two months constitute approximately what percentage of the total 
number of ED visits?

2. In the worst month for ED visits, find the average daily number of ED visits.

3. ED visits in the best two months are approximately what percentage of the total number of 
ED visits?

4. In the best two months for ED visits, calculate the average daily number of ER visits.

 

This	pie	chart	was	taken	from	the	New	York	State	Asthma	Surveillance	Summary	report,	October	
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Figure 1. Asthma Emergency Department (ED) Visits by Month, 
New York State, 2005
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2007, page 66. The chart shows Asthma Emergency Department Visits by age group for New York 
State in 2005. There were 140,539 ED visits due to asthma for NYS residents in 2005. In 2005, 
50,411 ED visits were for children aged 0–14 years and 5,313 ED visits were for the 65 and older 
age group. Among New Yorkers, the asthma ED visit rate decreased in older age groups.

Answer	the	following	questions	based	on	the	pie	chart	(Figure	2):
1. Find the fraction of total ED visits for each age group.

2. Find the percentage of total ED visits for each age group.

3.	 Change	percentage	calculated	for	each	group	in	question	#2	to	decimals.

4.	 Round	the	decimals	found	in	question	#3	to	the	nearest	thousandth.	

Part 3
Reflection:	Write	a	one-page	reflection	on	how	the	quantitative	calculations	that	you	made	on	
asthma data enhanced your understanding of the seriousness of this epidemic for all urban 
dwellers.

Optional	Links	for	further	exploration:
•	 California	Environmental	Protection	Agency.	(2006,	March	13).	Asthma and air pollution. 

Retrieved February 4, 2009, from http://www.arb.ca.gov/research/asthma/asthma.htm

•	 New	York	City	Department	of	Health	and	Mental	Hygiene	Childhood	Asthma	Initiative.	
(2003, May). Asthma facts. Retrieved February 4, 2009, from http://www.nyc.gov/html/doh/
downloads/pdf/asthma/facts.pdf

•	 Environmental	Defense	Fund.	(2008,	October	30).	Asthma, traffic and air pollution. Retrieved 
February 4, 2009, from http://www.edf.org/page.cfm?tagID=38

•	 Environmental	Defense	Fund.	(2008,	October	30).	Rising disease and traffic in New York City. 
Retrieved February 4, 2009, from http://www.edf.org/page.cfm?tagID=1241

•	 New	York	State	Department	of	Health.	(2007,	October).	New York State asthma surveillance 
summary report. Retrieved February 13, 2009, from www.health.state.ny.us/statistics/ny_
asthma/pdf/2007_asthma_surveillance_summary_report.pdf
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Asthma is the nation’s fastest-growing chronic disease, 
afflicting more than 22 million Americans. Asthma rates 
among children under age four more than doubled over 
the last twenty years. Particularly hard-hit are communi-
ties of color. A recent study revealed that one-quarter of 
children in New York City’s Harlem have asthma.

Diesel emissions have been associated with asthma 
and its symptoms. In traffic-choked New York City, 
asthma statistics are staggering. New York City’s children 
were twice as likely to be hospitalized for asthma as the 
average American child. (More on rising rates of disease 
and traffic in New York and elsewhere). 

For asthma, genetics loads the gun, but environment 
pulls the trigger. Once a person develops asthma, factors 
like dirty air can trigger an attack. Cutting traffic conges-
tion and air pollution is one way to lessen the impact of 
asthma and other respiratory diseases. (For answers to 
common questions about traffic and health, read a Q&A 
with Dr. John Balbus, our chief health scientist.)

What is asthma, and who Gets It?
* Asthma is a serious chronic lung disease that inflames 

and constricts the airways, causing attacks of wheez-
ing and gasping in those afflicted.

* Children (because of their body size and developing 
lungs) and the elderly are the most vulnerable to pol-
lutants that trigger asthma attacks.

* Most people who develop asthma likely have a genetic 
predisposition to get the disease and experience criti-
cal environmental exposures during their first years of 
life.

What is the connection between asthma and dirty 
air?
* Smog and soot worsen asthma and trigger attacks. 

There is some evidence that ozone (a main ingredient 
in smog) and diesel exhaust particles may even cause 
asthma in some cases.

* Other triggers for asthma attacks include nitrogen 
oxides, formaldehyde and environmental tobacco 
smoke, and biological agents such as respiratory 
infections and allergens. Other toxic air contaminants 
like pesticides are suspected of contributing to asthma 
attacks but have not been conclusively proven to do so.

* Nearly two-thirds of those suffering from asthma live 
in an area where at least one federal air-quality stan-
dard is not being met.

How bad Is the asthma epidemic?
* Asthma is the nation’s fastest-growing chronic disease 

and afflicts more than 22 million Americans.
* Asthma rates among children under age four have 

skyrocketed 160% between 1980 and 1996.
* The number of Americans with asthma has more than 

doubled in the past 15 years.

What are the costs of asthma?
* Every year, asthma is responsible for 9 million visits 

to health care professionals. In 2000, more than 1.8 
million emergency room visits (including 728,000 
visits for children under 17) and more than 460,000 
hospitalizations were attributed to asthma attacks.

* More than 4,000 people lose their lives each year from 
this disease (with African-American children five 
times more likely to die than Caucasians).

* The economic burden of asthma has been estimated at 
$14 billion in 2002.

* Asthma is one of the leading causes of school absen-
teeism, accounting for over 14 million missed school 
days annually.

* Families with an asthma-afflicted member suffer a 
severe emotional toll, through lost sleep, disrupted 
routines and restricted activities. Many families may 
also suffer undue financial burden with high medical 
bills.

How the 1996 Olympics helped reduce asthma 
attacks in Atlanta
A strong case for the importance of ozone in trigger-
ing summertime asthma attacks comes from a study of 
Atlanta during the 1996 Summer Olympics. To reduce 
traffic congestion downtown during the 17 days the 
games were being held, the city enhanced public transit, 
closed downtown to private cars and encouraged busi-
nesses to promote telecommuting and alternative work 
hours. The study found that daily peak ozone levels 
dropped 28% and hospitalizations for asthma fell by 
almost 20% during that time. 

Reading #1: Asthma, Traffic and Air Pollution  
Rahman | Introduction to Algebra – Energy and the Environment: Global 
Challenge (MAT095)

Source:	Environmental	Defense	Fund.	(2008,	October	30).	Asthma, traffic and air pollution. 
Retrieved February 4, 2009, from http://www.edf.org/page.cfm?tagID=38

Asthma and Air Pollution
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The Atlanta case demonstrates a link between air 
quality and the prevalence of asthma attacks, and offers 
evidence that reducing air pollution is a powerful means 
of combating this medical scourge.

What Environmental Defense is doing
Our team of health and air pollution experts is leading 
the fight to clean up unhealthy pollution from tailpipes 
and smokestacks. Nationally, our team is working to get 
tight national emission standards for all diesel engines, 
including ships, locomotives and small engines like those 
on lawn mowers.

We work to ensure that Clean Air standards are 
implemented and enforced, from our national parks to 
congested cities. We push for cleaner transportation 
choices and better stewardship of highway projects.

Asthma and Air Pollution
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Traffic-congested New York City has staggering rates of 
asthma and higher cancer risk

As a first step toward understanding the potential 
threat in New York City, Environmental Defense Fund 
mapped a simple 500-foot risk zone around the city’s 
most congested streets (see “Who’s at Risk in New 
York?”). The second step was to look at the city’s disease 
rates and risks, which underscore the impact of traffic-
related pollutants.

The lifetime cancer risk due to diesel exhaust in both 
Bronx County and Queens County is over 900 times the 
acceptable EPA standard, while New York County’s risk is 
over 3000 times that limit. Vehicle emissions contribute 
over 80 percent of the total cancer risk from hazardous 
air pollutants in New York City.

Staggering rates of asthma
Diesel emissions have been associated with asthma 

and its symptoms. New York’s asthma statistics are stag-
gering: An astounding 300,000 children and 700,000 
adults living in New York City have been diagnosed with 
asthma. In 2000, New York City’s children were twice 
as likely to be hospitalized for asthma as the average 
American child.

Since people with asthma are much more sensitive 
to air pollutants than people with healthy lungs, this 
means there are roughly a million New Yorkers who need 
special protection from noxious air.

Rising traffic levels in New York
Minimizing these health problems requires a two-

pronged solution: managing traffic growth rates and 
cleaning up dirty vehicles. On the plus side, New Yorkers 
have relatively low rates of car ownership and benefit 
from an extensive public transportation system.

But because Manhattan is the only county in the 
country with more jobs than residents, many of those 
workers drive from or through the other boroughs, exac-
erbating existing traffic snarls throughout the city.

Since the 1920s, vehicle travel into Manhattan south 
of 60th Street (the Central Business District or CBD) has 
increased by an average of seven percent annually. If that 
trend continued for the next 25 years, it would mean 
one million vehicles per day entering the CBD. Given the 
already high level of congestion, that volume of traffic 
would be untenable.

Even under scenarios that include traffic 
management improvements:
* In the Bronx, vehicle miles traveled are expected to 

increase by almost ten percent, to ten million miles 
per day.

* In Queens, the average speed will drop to 13.8 miles 
per hour.

Currently, drivers in the New York region spend 
more than the equivalent of a full work week each year 
stuck in traffic. These increases in traffic and congestion 
require multifaceted actions to provide a healthy and 
livable New York for the 21st century. 

Asthma and Air Pollution

Reading #2: Rising Disease and Traffic in  
New York City  
Rahman | Introduction to Algebra – Energy and the Environment: Global 
Challenge (MAT095)

Source:	Environmental	Defense	Fund.	(2008,	October	30).	Rising disease and traffic in New York City. 
Retrieved February 4, 2009, from http://www.edf.org/page.cfm?tagID=1241
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The Diaper Debate
Shenglan Yuan
Department of Mathematics, Engineering, and Computer Science

Objectives 
This assignment asks students to read two articles with 
contrasting views about whether using disposable 
diapers or cloth diapers is better for the environment. 
Students will apply their mathematical skills to ana-
lyze the numerical information presented in these two 
articles. By using the “diaper debate” as a way to learn 
math, students will see how the mathematical concepts 
they are learning relate to the world. Students will also 
be engaged with issues that are familiar from their 
own experience. By examining the math found in the 
articles, students will learn about percentages, ratios, 
and measurements. Some of the problems the students 
will	solve	in	class	will	be	COMPASS-type	problems.	They	will	also	learn	how	to	write	a	paragraph	
that expresses their opinion based on math.

Reflection
In the past half-century, parents in the U.S. have shifted from using cloth diapers to using dis-
posable ones. The impact of this choice on the environment has been immense, and often over-
looked. By reading about this issue and learning how to make certain calculations, I hoped that 
students would become aware of the surprising size of the problem and, at the same time, learn 
about percentages, ratios, measurements, and decimals. Diaper-related topics are also inherently 
humorous, which I thought would help to keep the students interested. 

Students	often	find	the	techniques	they	learn	in	class	overly	abstract	and,	thus	they	think	of	
math	as	something	that	simply	needs	to	be	memorized.	Subsequently,	they	often	find	it	difficult	
to know when and how to apply mathematical methods to real-life choices. By setting up this 
assignment through a real issue that affects every household with children, I hoped that this bar-
rier would be diminished, and that students would find themselves more motivated to learn. 

I was pleased to find that, indeed, the students were excited to explore the issue. Many of them 
were surprised to learn that using cloth diapers could also be detrimental to the environment. I 
was thus able to direct their interest towards examining how this could be the case. In doing so 
we explored percentages, ratios, and other concepts. The readings helped the students under-
stand that the problems presented to them were significant and needed to be wrestled with. 

Many of the students in my class were themselves parents and were interested in trying to figure 
out which kind of diaper was actually better to use. And though a final answer remains elusive, 
trying	to	answer	the	question	through	mathematical	topics	was	a	great	experience	for	them.	

Activity Overview
During the first class of the implementing week, I assigned the readings as homework. The read-
ings describe recent research that suggests that cloth diapers may be just as bad for the environ-
ment as disposable diapers. It had previously been thought that disposable diapers had a much 
worse environmental impact because of the huge amount of waste they create each year. The new 

Math Topics 
Percentages, ratios, proportions

Purpose 
Motivation  

When to Introduce  
Week 7 

Activity Time Frame 
Two weeks 
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research	suggests	that	the	extra	water	it	takes	to	wash	cloth	diapers	is	approximately	equivalent	
– in terms of environmental impact – to the landfill problems disposables create. The articles men-
tion criticism of the new research and many viewpoints from both sides of the debate.

Agenda for the second class:
1. I gave the students a list of facts about disposable diapers vs. cloth diapers (Handout #2). 

These facts were based on the articles. 

2. I then led a short discussion about the topic to explore what they had learned and heighten 
their interest. 

3. Next, I explained some of the math concepts that could be found in the articles: percentages, 
proportions, and ratios. 

4. I demonstrated how to derive some of the percentages found in the fact sheet. 

5. I assigned similar problems for homework, using numbers found on the fact sheets. 

Here is a sample of some of the questions discussed:
•	 In	Seattle,	disposable	diapers	have	increased	from	2.5	percent	of	all	residential	waste	in	

landfills in 1988 to 3.3 percent in 1994, according to the Residential Waste Stream Composi-
tion Study by the Cascadia Consulting Group. By what percentage did it increase? 

•	 On	average,	parents	spend	around	$1500	for	disposable	diapers	for	a	single	child.	In	con-
trast, parents who use cloth diapers spend around $430.80. What is the ratio of the cost of 
cloth diapers to the cost of disposables? 

•	 According	to	one	study,	78%	of	babies	in	disposable	diapers	get	diaper-rash,	compared	to	
only 7% of cloth-diapered babies. Among 10,000 babies, assume 95% wear disposable and 
5% wear cloth diapers. Estimate how many babies might have diaper-rash. 

In	a	subsequent	class	we	reviewed	the	material	and	I	asked	students	to	write	a	short	reflection	
about the activity.

Materials and Resources
•	 Handout

•	 Reading	#1:	Onion,	A.	(2005,	May	26).	The	diaper	debate:	Are disposables as green as cloth? 
ABCNews.com. Retrieved February 4, 2009, from http://abcnews.go.com/Technology/
Story?id=789465&page=1	

•	 Reading	#2:	Caldwell,	Ginny	Caldwell.	(n.d.)	Cloth	vs.	disposable	diapers.	Ecomall: A place 
to help save the earth. Retrieved February 4, 2009, from http://www.ecomall.com/greenshop-
ping/diaper2z.htm 

•	 The	Peace	and	Environment	Resource	Centre.	(n.d.)	The ecological debate: cloth vs. disposable. 
Retrieved February 4, 2009, from http://www.perc.ca/waste-line/articles/diaper.html
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Handout: The Diaper Debate   
Yuan | Introduction to Algebra – Energy and the Environment: Global Challenge 
(MAT095)

As	you	will	learn	from	reading	the	articles	by	Amanda	Onion	(http://abcnews.go.com/Technol-
ogy/Story?id=789465&page=1	)	and	Ginny	Caldwell	(http://www.ecomall.com/greenshopping/
diaper2z.htm):
•	 “Although	there	are	no	recent	estimates	on	the	number	of	U.S.	parents	who	choose	dispos-

able or cloth diapers, studies from the 1990s found that about 95 percent of American par-
ents	choose	disposable	diapers	over	reusable	ones”	(Onion,	2005).

•	 The	Union	of	Concerned	Scientists	has	estimated	that	about	18	billion	diapers	are	thrown	
into	landfills	every	year	(see	Onion).

•	 A	1998	study	by	the	Environmental	Protection	Agency	found	that	diapers	made	up	3.4	mil-
lion	tons	of	waste,	or	2.1	percent	of	U.S.	garbage	in	landfills	that	year	(see	Onion).

•	 In	terms	of	environmental	impact,	two	and	a	half	years	of	diaper	waste	from	one	child	is	
roughly	comparable	to	driving	a	car	between	1,300	and	2,200	miles	(see	Onion).

•	 In	1990,	18	billion	disposable	diapers	were	thrown	into	United	States	landfills.	It	takes	3.4	
billion gallons of oil and over 250,000 trees a year to manufacture that many diapers (see 
Caldwell).

•	 According	to	the	Journal	of	Pediatrics,	54%	of	one-month-old	babies	using	disposable	diapers	
had rashes, 16% had severe rashes (see Caldwell).

•	 A	survey	of	Procter	&	Gamble’s	own	studies	show	that	the	incidence	of	diaper	rash	increases	
from 7.1 percent to 61 percent with the increased use of throwaway diapers (see Caldwell).

Please read both the assigned articles and review the points summarized above. Then answer the 
following	questions:	

Question 1: How many diapers can a single tree produce? 

Question 2:	On	average,	children	in	the	U.S.	wear	diapers	until	they	are	30	months	old.	If	this	
average is reduced to 20 months, how many fewer diapers will a single child save? Assume that a 
child wears an average of 8 diapers a day. 

Question 3: Assume that among the 2 million children in the U.S., the average diaper-wearing 
time will be reduced from 30 months to 20 months. How many trees will this reduction save? 

Question 4: “In Seattle, disposable diapers increased from 2.5 percent of all residential waste in 
landfills in 1988 to 3.3 percent in 1994, according to the Residential Waste Stream Composition 
Study by the Cascadia Consulting Group.” By what percentage did it increase?

Question 5: Based on a variety of sources (see References) , we assume that parents spend around 
$1500 for disposable diapers for a single child. In contrast, parents who use cloth diapers spend 
around $330. What is the ratio of the cost of cloth diapers to the cost of disposables? 
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Question 6: According to one study, 78% of babies in disposable diapers get diaper rash, com-
pared to only 7% of cloth-diapered babies. Among 10,000 babies, assume 95% wear disposable 
and 5% wear cloth diapers. Estimate how many babies might have diaper rash.

Question 7: To obtain the percentage of U.S. waste made up of disposable diapers, begin with 
the assumption that the average American generates 1,000 pounds of waste each year. This is 
equivalent	to	112	million	tons	of	waste	from	households	and	commercial	sources.	Assuming	that	
the average used diaper weighs about half a pound when thrown away and approximately 18 
billion diapers are thrown away each year, what percentage of the total U.S. household waste is 
composed of single-use diapers? 

Question 8: Ask one of your family members, or one of your friends who has young children, how 
many diapers he or she uses. Compare with the national average.

Reflection
The debate over which type of diaper is “greener,” or better for the environment, continues. Write 
a paragraph about what you have learned regarding this topic. Should we use disposable diapers 
or cloth diapers? What did you learn from your reading? How has the reading changed your view 
about the issue? What facts surprised you the most? 

Guidelines for writing your paragraph:
•	 First	state	what	your	opinion	was	before	you	read	the	articles.

•	 Then	state	your	opinion	after	you	read	the	articles.

•	 Explain	the	reason	why	your	opinion	changed	or	remained	the	same.	

Deposit your writing in your ePortfolio.  
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Reading #1: Are Disposables as Green as Cloth?   
Yuan | Introduction to Algebra – Energy and the Environment: Global Challenge 
(MAT095)

Source:	Onion,	A.	(2005,	May	26).	The diaper debate: Are disposables as green as cloth? Retrieved Feb-
ruary	4,	2009,	from	http://abcnews.go.com/Technology/Story?id=789465&page=1	

New British Study Adds to Conflicting Conclusions on the 
Greenest Way to Diaper Your Baby’s Bottom

Shoppers may face the “paper or plastic” dilemma in 
checkout lines, but for most parents, choosing between 
diapering their babies in disposables or cloth diapers 
has become less of a dilemma and more of a foregone 
conclusion. 

“Disposable diapers are so widely used the phrase 
has practically become redundant,” said Mark Stief, 
owner of the Baby Diaper Service in Seattle. 

A new study released in England by a quasi-gov-
ernment environmental organization may dampen the 
debate even further. After a three-year, 200,000-pound 
(about $360,000) study, the London-based Environmen-
tal Agency concluded that disposable diapers have the 
same environmental impact as reusable diapers when the 
effect of laundering cloth diapers is taken into account. 

“Although there is no substantial difference between 
the environmental impacts of the three systems studied, 
it does show where each system can be improved,” said 
Tricia Henton, director of environmental protection at 
the Environment Agency. 

Reusable diaper advocates in this country, however, 
claim the study is seriously flawed and stands to only 
confuse parents about the consequences of how they 
diaper their children. 

“If you’re trying to reduce your environmental 
impact, you can do that significantly by using cloth 
diapers,” said Lori Taylor, a Buffalo, N.Y., mother and co-
founder of the non-profit Real Diaper Association. “It’s 
all in the way you wash them, how many you have and 
the kind of reusable diaper you use.” 

From Babies’ Bottoms to Landfills
Although there are no recent estimates on the number 
of U.S. parents who choose disposable or cloth diapers, 
studies from the 1990s found that about 95 percent of 
American parents choose disposable diapers over reus-
able ones. Some, including Stief, believe the number of 
disposable diaper-using parents has increased even more 

as the demand for diaper services across the country has 
declined, along with the corresponding number of avail-
able diaper services. 

All those dirty diapers amount to a growing mound 
of waste. The Union of Concerned Scientists has esti-
mated about 18 billion diapers are thrown into landfills 
every year. And a 1998 study by the Environmental Pro-
tection Agency found that diapers made up 3.4 million 
tons of waste, or 2.1 percent of U.S. garbage in landfills 
that year. 

Even “green” disposable diaper brands, such as 
Seventh Generation and Nature Boy and Girl, which con-
tain more biodegradable materials, can sit for years in 
landfills. Research by Bill Rathje, a trash expert and pro-
fessor emeritus at the University of Arizona, has shown 
that even a head of lettuce, let alone a plastic diaper, can 
persist for decades in a landfill where there is often a lack 
of exposure to air and sun that would otherwise break 
materials down. 

As the British study points out, however, no dirty 
diaper (or “nappy,” as they’re known in the U.K.) is 
impact-free. The water and energy required to wash 
and dry cloth diapers also take their toll, particularly as 
energy resources become strained. 

“The most significant environmental impacts for all 
three nappy systems were on resource depletion, acidi-
fication and global warming,” the authors concluded. 
“For one child, over two-and-a-half years, these impacts 
are roughly comparable with driving a car between 1,300 
and 2,200 miles.” 

Representatives at Proctor & Gamble, the largest 
manufacturer of disposable diapers, including Pampers, 
which was first introduced in 1961, were pleased with the 
British report’s findings. 

The results, said P&G spokeswoman Lisa Hulse 
Jester, “confirm that what we first learned over a decade 
ago – that neither disposable nor cloth diapers are better 
or worse for the environment.” 
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Flawed Findings?
As Jester points out, the British report’s findings parallel 
those from a study released in this country more than 
a decade ago. That research conducted by Arthur D. 
Little, Inc. and commissioned by P&G concluded that 
laundering a cloth diaper over the course of its lifetime 
consumes up to six times the water used to manufacture 
a single-use diaper. That water consumption, the authors 
said, is comparable in impact to the waste produced by 
disposables. 

But critics say both the current study and the one 
commissioned by the diaper company in 1990 were 
flawed in ways that favor disposables. 

The Women’s Environmental Network, a London-
based environmental group, points out that the current 
British report surveyed 2,000 parents who use dispos-
ables, but included only 117 parents who use cloth 
diapers in their research. 

Furthermore, the study focused on terry-cloth 
diapers, which take more water to wash and more energy 
to dry. Finally, WEN says that the study also assumes 
parents are not using energy-efficient washer/dryers 
and that they’re washing clothes at a high temperature 
setting. 

“If parents use 24 nappies and follow manufacturers’ 
instructions to wash at 60 degrees C [140 degrees Fahr-
enheit] using an A-rated washing machine, they will have 
approximately 24 percent less impact on global warming 
than the report says,” said WEN’s Ann Link. 

Using a diaper service means consuming even less 
water and energy. Stief says that his company washes 
three days worth of a customer’s diapers with the amount 
of water used in a single toilet flush. His Seattle company 
is also looking into purchasing vehicles that run on 
eco-friendly fuels to lessen the impact of picking up and 
dropping off the diapers. 

But for most Americans, there is no local diaper 
service available. In fact, some argue the 1990 Little study 
encouraged more parents to use disposables and contrib-
uted to a dramatic decline in the use of diaper services 
throughout the 1990s. Today, the National Association 
of Diaper Services estimates there is at least one diaper 
service in 42 of the 50 states. 

Is One Better for Health, Potty Training?
Whatever the best choice may be when it comes to 
minimizing the environmental impact of diapers, Taylor 
argues there may also health factors to consider. A 2000 
German study concluded that boys who wear disposable 
diapers maintain a higher scrotal temperature than boys 
wearing cloth diapers, which may pose fertility issues 
later in life. 

Another study published in 1999 by Anderson Labo-
ratories found that lab mice exposed to various brands of 
disposable diapers experienced asthma-like symptoms, 
as well as eye, nose and throat irritation. Exposure to 
cloth diapers did not cause the symptoms. 

Finally, toilet training experts, including Narmin 
Parpia, a Houston-based mother who offers toilet train-
ing advice online, have suggested that disposable diapers 
may postpone how soon a child learns to abandon the 
diaper for the toilet. 

“Children don’t feel the wetness in these disposable 
diapers, so they don’t realize what’s happening when 
they go,” Parpia said. “When cloth is used, they feel wet 
and uncomfortable, which may help them learn sooner.” 

But when faced with such an onslaught of conflicting 
advice and study results it can be difficult to know what 
to believe. Even choosing between the myriad of diaper 
styles now available can be daunting. In recent years, a 
number of mostly small, largely online-based companies 
have started selling a variety reusable diaper brands. 
Among the available models parents can now choose 
from are traditional, flat diapers, pre-folded diapers, fit-
ted diapers, diapers with snap covers, Velcro covers and 
no covers – even diapers with patterns and colors. 

For those who may be confused about the best route 
– and diaper – to choose, one parent, K. Moore of South-
hampton, England, offered her advice in a recent letter to 
the London Times. 

“The difficulties of raising a baby are enough with-
out the added pressure of being told you are environmen-
tally unfriendly,” she wrote. “We just have to pick and 
choose when and where to do our bit.”
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Dyes found in some disposables are known to dam-
age the central nervous system, kidneys, and liver. The 
Food & Drug Administration (FDA) received reports 
that fragrances caused headaches, dizziness, and rashes. 
Problems reported to the Consumer Protection Agency 
include chemical burns, noxious chemical and insecticide 
odors, reports of babies pulling disposables apart and 
putting pieces of plastic into their noses and mouth, 
choking on tab papers and linings, plastic melting onto 
the skin, and ink staining the skin. Plastic tabs can also 
tear skin, and disposables may contain wood splinters. 

In 1987, the Sunday Democrat and Chronicle 
published news about the new Pampers Ultra. The new 
gel they used caused severe skin irritations, oozing blood 
from perineum and scrotal tissues, fever, vomiting, 
and staph infections in babies. Employees in Pampers 
factories suffered from tiredness, female organ problems, 
slow-healing wounds and weight loss. According to the 
Journal of Pediatrics, 54% of one-month old babies using 
disposable diapers had rashes, 16% had severe rashes. A 
survey of Procter & Gamble’s own studies show that the 
incidence of diaper rash increases from 7.1 percent to 
61 percent with the increased use of throwaway dia-
pers, great for manufacturers of diaper rash medicines. 
Widespread diaper rash is a fairly new phenomenon that 
surfaced along with disposable diapers. Reasons for more 
rashes include allergies to chemicals, lack of air, higher 
temperatures because plastic retains body heat, and 
babies are probably changed less often because they feel 
dry when wet. 

Disposables and Public Health & Landfill 
Concerns 
About 5 million tons of untreated body excrement, 
which may carry over 100 intestinal viruses, is brought to 
landfills via disposables. This may contribute to ground-
water contamination and attract insects that carry and 
transmit diseases. In 1990, 18 billion disposables were 
thrown into United States landfills. Is it wise to use 3.4 
billion gallons of oil and over 250,000 trees a year to 
manufacture disposables that end up in our already 

overburdened landfills? These disposables are not readily 
biodegradable. The paper must be exposed to air and sun 
to decompose. Thirty percent of a disposable diaper is 
plastic and is not compostable. Even if the rest of the dia-
per could be composted, these plants could only handle 
400 of the 10,000 tons of diapers tossed in landfills EACH 
DAY, assuming they didn’t have to process any other 
compostable garbage. Biodegradable diapers have corn-
starch added to the plastic to break it into tiny pieces. 
The pieces still end up in landfills. 

Inaccurate and Misleading Information from 
Disposables Manufacturers 
It’s the late 1980’s, people are becoming concerned about 
the environment. Disposables are on the decline. The 
disposables manufacturers fight back. Articles and adver-
tisements say disposables are OK. Many mothers, glad 
to hear that and relieved of guilt, switch to disposables. 
Disposables manufacturers say energy usage is the same 
for cloth or disposables, but the fact is that throwaways 
use five times more energy than reusables. 

Cloth Diapers Are Easy, Simple, Inexpensive 
Diapers do not need to be presoaked, I don’t even rinse 
mine. Just dump solids in toilet, if it does not fall out then 
put in hamper, the washing machine will do the rest. No 
pins are necessary. Two loads of laundry a week. 

You have a lot of options available through several 
mail order companies. There are diaper and cover combi-
nations or All-in-one diapers which are as easy as dispos-
ables. The representatives at these companies can assist 
in your choice. The total cost runs from $200–$300 to get 
started but will take you through the first year or so. 
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