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Investigating Climate Change

Whether we can specifi cally target the cause(s) of climate change, or the best course of action to take to amend it, 
the most basic and lasting thing we can do for our students is to give them the tools they will need to navigate these 
next several decades. We can help them to notice change, to develop ideas and questions based on data, and to par-
ticipate in their communities with confi dence and respect. Today’s students will witness dramatic changes in their 
lifetimes. Many will effect change not only as individuals, but eventually as policy makers, business people, devel-
opers, and stewards of our environment.

How many of us understand direct effects of climate change on our everyday lives? 
In tropical and arctic climates, residents know all too well the changes that come about, as Ken Stenek writes in 

his lead article. His Alaskan students live the issue of climate change on a daily basis. 
There’s rich ground here for teachers to explore the science, technology, and math of climate studies, but also 

great potential for inundating our students with knowledge they can-
not effectively apply. Too much information at the wrong time may prove 
counterproductive, as David Sobel explains in his article investigating help-
ful ways to involve children. 

One effective way is to track observable changes over time such as in 
tulip plants, as students participating in Journey North do in Holly Cerullo’s 
article. Julie Casper writes of the technology that’s available on the Internet 
for tracking weather data in local, then global regions. Paulina Essunger 
describes her challenge to provide a meaningful presentation based on An 
Inconvenient Truth to fi fth graders. Ted James relates the actions of his sev-
enth and eighth graders participating in River Watch, as they take on the 
revitalization of an endangered species in their local river. Pictured here, 
they are learning about their world and changing it at the same time. 
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It is an awesome responsibility to teach 
science at any level in this day and age. 

As the science teacher for grades seven 
through twelve at Shishmaref School, 
that responsibility is humbling.

Shishmaref is located on Sarichef 
Island on the northern coast of the 
Seward Peninsula in Northwest Alaska. 
A village of 650, there are approximately 
185 students (K–12), sixteen certifi ed 
teachers and two administrators. Shish-
maref is one of fi fteen sites within the 
Bering Strait School District (BSSD).

Shishmaref, Alaska, is often referred 
to as the “poster child” of global warm-
ing. The community is directly affected 
by coastal erosion along the Arctic coast, 
which is similarly related to sea ice 
forming later than usual in the year, and 
melting permafrost. Because of these 
conditions, the community has voted to 
relocate to a safer location nearby and 
is awaiting Federal and State funding to 
facilitate that move.

Recently, worldwide media have inun-
dated Shishmaref in an attempt to give 
a face to climate change. Reporters con-
stantly ask our students questions about 
climate change as if they were experts on 
the topic. The students here are not devel-
opmentally different from their counter-
parts in public schools throughout the 
United States except for the obvious geo-
graphical and cultural experiences. This 
has often led me to the big question, what 
do you teach a student and when?

Standards-based curriculum

The Bering Strait School District is one 
of several school districts in the state 
of Alaska that uses a standards-based 
instructional model. The District has 
adopted standards in nine content areas. 
Each content area has incremental levels 

within which are devel-
opmentally appropri-
ate standards for that 
level.

Students are not 
evaluated using a 
traditional A-F grad-
ing scale or Carnegie 
units for graduation. 
Students must show 
profi ciency on 
each standard 
and complete 
an End-of-Level 
Assessment (EOL) 
to move to the next 
level.

Progress reports show what levels 
students are in and what standards have 
been mastered or have been introduced 
for each content area. Because students 
work at different ability levels, multi-age 
or multi-level classrooms are the norm.

Teachers must also be mindful of the 
things that students will be required to 
know for the Alaska state tests (SBAs). 
The Department of Education and Early 
Development have published Grade 
Level Expectations (GLEs) that are min-
imums of what a student should know 
in each grade. Thankfully, our District’s 
standards and the State’s GLEs align 
very well.

Here is the problem that science 
teachers have to overcome no matter 
where we teach:  With many administra-
tors pushing to do better on standardized 
tests to make adequate yearly progress 
for NCLB, how do we fi nd the time to 
teach students about global warming 
when mastery of that topic is not an 
expectation for their state assessments? 
Are we doing students or the school a 
disservice by teaching them things that 
they do not need in order to pass their 
tests or meet graduation requirements? 

Global Climate Change
What to Teach and When?

by Ken Stenek
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Real-world connections

We are not limited to teaching our stu-
dents the minimum for their developmen-
tal level. For example, how do we teach 
conservation of energy? We defi ne energy, 
discuss the different forms of energy, and 
the transformation of energy from one 
form into another, etc. We might get out a 
fl ashlight and ask students what forms of 
energy are present in the system (chemi-
cal, electric, light, and heat). As a result, 
students may have a minimal understand-

ing about how energy is conserved and 
that energy can be transformed and/or 
transmitted.

Take the concept a little bit farther 
and have students heat up two metal 
cans—one painted black and the other left 
shiny silver—with a heat lamp. Students 
learn that the black can heats up faster. 
Then have the students heat a bowl of 
soil and a bowl of water with a heat lamp. 
Students learn that the dark soil absorbs 
more energy than the water. In doing this, 
have the students learned about the con-
servation of energy? Have they learned a 
little about how the conservation of energy 
relates to Earth systems?

How does this relate to climate change? 
Climatologists study the albedo (ratio 
between the amount of total incoming 
light and the amount refl ected) of a variety 
of Earth surfaces. Darker surfaces absorb 
more light and lighter surfaces refl ect 
more light. So a darker surface has a lower 
albedo than a lighter surface. This is seen 
around water where the land will absorb 
more light than the water will. However in 
the Arctic, where there is sea ice, the sea 
ice refl ects more light than the water. As 
the summer extent of sea ice decreases, the 
water can absorb more energy, increasing 
ocean temperatures in the Arctic. Students 
now have a real-world connection between 
the conservation of energy and climate 
change.

Well that’s great for physical science or 
earth science, but I also teach life science. 
I was teaching students about limiting 
factors of populations. As we discussed 
how limiting factors keep species’ 
numbers in equilibrium, and I showed 
examples of graphs, etc., I gave students 
a local example of how predation limits 
arctic hare numbers. Students might have 
a profi cient understanding about popula-
tions and limiting factors. So why not take 
it a step further and discuss how spruce 
bark beetles in southeast and south central 
Alaska are devastating the spruce for-
ests in those regions? Temperatures have 
increased the most in Alaska during the 
winter; therefore winters have become 
shorter. This has allowed spruce bark 
beetles more time to spread through the 

As the warming climate 
thaws the permafrost, 
structures built on once 
solid (frozen) ground are 
collapsing. 

Students observe differences 
while heating a black can 
and a refl ective can.
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summer months. Students have another real-
world connection between populations and 
climate change.

What is developmentally 
appropriate?

As the father of two students in primary 
grades, I understand that many concepts relat-
ing to climate change may not be appropriate 
for them. At the same time I have gone on 
record as saying that, “I don’t believe there’s 
an age that they’re (students) too young to 
study climate change.” (Lempinen, 2006) The 
media has bombarded our youth with mov-
ies, images, and news stories about climate 
change.

We have at our disposal a great resource 
that gives us an idea of what concepts are 
developmentally appropriate in the form of 
the Atlas of Science Literacy, volumes I and 
II, produced from Project 2061 at AAAS (the 
American Association for the Advancement 
of Science). Many teachers may have either 
or both of these very important resources 
and if not they would be a good investment. 
These are large books that cover many sci-
ence education concepts regarding what 
should be introduced at what ages. 

AAAS has produced an abbreviated guide 
just for climate change titled Communicating 
and Learning about Global Climate Change 
that can be downloaded in PDF form from the 
AAAS Web site http://www.aaas.org. This 
guide takes science concept pages from both 
volumes I and II of the Atlas of Science Lit-
eracy relating directly to climate change and 
groups them together for easier use.

Thinking back to the concept of energy 
transformation, the Atlas of Science Literacy 
believes students in primary grades (K–2) 
should understand that “the sun warms the 
land, air, and water.” You can do a demonstra-
tion of this with a heat lamp, by heating some 
soil and water in a bowl, and air in a sealed 
fl ask, and have students observe the tempera-
ture over time. How do they heat differently? 
Does the heating behave differently if you 
add some water to the soil and to the air in the 
fl ask?

In the elementary grades (3–5) students 
should understand that “when liquid water 

disappears, it turns into a gas (vapor) in 
the air and can reappear as a liquid when 
cooled. . . .” If you put some water in a sealed 
fl ask, what happens to the temperature of the 
air if you heat the fl ask with a heat lamp over 
time? What happens to the amount of water 
in the bottom of the fl ask? What happens if 
you put the fl ask in a refrigerator and cool it 
quickly? These are important concepts relat-
ing to climate change and have differences 
of importance depending on where you teach 
regionally because of your local climate.

Water in its gaseous state is not only 
important to life for photosynthesis and 
respiration, but it is also the most important 
greenhouse gas and without it temperatures 
on Earth would not sustain life. The green-
house effect is one of the greatest attributes 
of the Earth’s atmosphere. But as humans 
continue to burn fossil fuels and release more 
greenhouse gases into the atmosphere, tem-
peratures will rise to a point where species, 
including humans, will be forced to adapt to 
new environments or become extinct.

It is doubtful that scientists will agree 
upon the causes of global warming; the Earth 
system is just too complex. I believe that as 
educators we must teach the concepts relating 
to climate change to students so that they may 
be more informed and able to separate truth 
from conjecture. I do not believe that climate 

The Atlas of Science Literacy, Volumes 1 and 2 
($99.95, or $55.95 each), are available from AAAS. Call 
888-737-2061, online at: http://www.project2061.org.

http://www.aaas.org
http://www.project2061.org.
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change is an “adult problem” as much as it is 
a human problem. And although our youth 
have not created the problem they are the 
future and they can effect change presently.

It is not our role as educators to spread 
our political agendas or create panic 
for our students. It’s true that over time 
humans have played a role in climate 
change through our release of greenhouse 
gases and other means. But what can stu-
dents think of to help decrease our role in 
climate change? I believe that our youths’ 
imaginations are only limited by our will-
ingness to deny or support their ideas. And 
to give them a “canvas” to fi nd solutions 

may be one of the greatest gifts we can 
give to students as we teach them the con-
cepts of global warming. �

Resources
Lempinen, Edward W. “In Arctic Alaska, the 

Warming Climate Threatens an Ancient Culture.” 
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Roseman, Jo Ellen. “Communicating and Learning 
about Global Climate Change.” AAAS, 2007. 
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Ken Stenek has taught 
science to seventh through 
twelfth grades at Shishmaref 
School since 1999. Located 
in the Inupiat Eskimo vil-
lage of Shishmaref, Alaska, 
the school has 185 K–12 
students. Ken grew up in 
Western Washington in 
a small rural community 
before moving to Alaska 
to attend the University of 
Alaska Fairbanks.

These traditional drying racks 
are a symbol of a way of life 
that will be lost as the Arctic 
climate warms.

http://www.aaas.org/news/releases/2006/1206alaska4.shtml
http://www.aaas.org/news/press_room/climate_change/mtg_200702/climate_change_guide_2061.pdf
http://www.aaas.org/news/releases/2006/1206alaska4.shtml
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Ah, the mind of the seventh grader! 
No matter how carefully I choose my 

words, no matter how diligently I try to be 
concise in my introduction to a topic, my 
students always seem to oversimplify. One 
of my students had the concept that some-
how, a tulip was going to miraculously 
explain changes in our climate. Well, 
maybe he wasn’t as far off as it would 
appear at fi rst glance.

Even though it is a pretty big leap 
from planting a tulip bulb to observing 
world climate, it is this small bulb that 
captures the students’ interest and holds 
that interest long enough to collect data 
and make factual observations about sea-
sonal changes. From those observations 
of seasons within their own geographic 
areas, students then transition to compar-
ing observations around the world. The 
sometimes diffi cult and controversial 
topic of our changing climate can be an 
overwhelming topic for the middle school 
student. But, by starting with this concrete 
activity of planting tulips, students have 
observable, measurable data to connect 
them to the bigger picture.

Journey North (http://www.learner.
org/jnorth), a free, Web-based science pro-
gram that provides sets of investigations 
that encourage students to explore the con-
cept of seasonal changes, is what I have 
found to be the perfect project to introduce 
the topic of global climate changes. In 
this activity, called “Tulip Gardens: Plants 
and the Seasons” (http://www.learner.
org/jnorth/tm/tulips/AboutFall.html or 
follow the links from the home page), stu-
dents are involved in planting tulip bulbs 
in a garden at their school. Each garden is 
planted according to a specifi c set of cri-
teria. Gardens are planted all around the 
United States and in many areas around 
the world. 

The real, physical activity of plant-
ing and measuring the progress of tulips 
totally engages the minds and emotions 

of the students. 
Since each pair 
of students in my 
classroom is given 
their own tulip bulb 
to observe, measure 
and plant, he or she 
takes ownership of 
what happens to 
that bulb. 

Engagement over time

Once the student takes an interest in his 
or her tulip bulb, a meaningful connec-
tion is made. My students say things like: 
“My bulb is the biggest, so it will come up 
fi rst.” “This is where I planted my bulb. 
Look, it’s emerging!” “My tulip is the 
tallest.” Because of this vested interest 
in what happens to their own tulip, stu-
dents develop a true curiosity about tulip 
gardens in other locations. This oddly 
shaped, smelly, sticky, onion-like bulb is 
the “hook” that catches and keeps their 
interest for the duration of the investiga-
tion. This activity of planting in October, 
hypothesizing and experimenting through 
the winter, and reporting the fi rst emer-

Tulip Garden
by Holly Cerullo

Measuring and 
documenting tulip growth

http://www.learnerorg/jnorth
http://www.learnerorg/jnorth/tm/tulips/AboutFall.html
http://www.learnerorg/jnorth
http://www.learnerorg/jnorth/tm/tulips/AboutFall.html
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gence in the spring, is the longest running 
activity I have successfully accomplished.

As tulips emerge in the spring, the date 
of each garden’s emergence is reported 
to Journey North and the data is dis-
seminated to all the participants. These 
gardens are then plotted on a large map of 
the United States in the classroom. I use 
different-colored pushpins to represent 
a two week span of dates. For example, 
red would mark those places where tulips 
emerged from the fi rst date given through 
the date two weeks afterwards. For the fol-
lowing two weeks, yellow would mark the 
gardens emerging. 

Seasonal change

After several gardens are plotted, students 
begin to see a pattern of seasonal change. 
Although this part of the activity covers 
only those gardens planted in the United 
States, several gardens planted in schools 
around the world and reported on the 
Journey North site can be included. By 
comparing the emergence dates of these 
world-wide gardens to gardens planted at 
the same latitude, or near the same geo-
logical features as gardens in the U.S., stu-
dents observe similarities and differences 
in climates. 

An additional connection to global cli-
mate is Journey North’s, “Global Garden 
Partners” (http://www.learner.org/jnorth/
tm/tulips/GlobalComparisons.html). 
In this activity, students, classrooms, or 
schools can partner with a school in the 
United States or in another country and 
compare weather, climate, geography and 
other variables. This activity can be simple 
or expansive, depending on the teacher’s 
comfort zone and course fl exibility. I have 
always been able to try these “connection” 
activities, offered by Journey North, on a 
simple scale and let my classes determine 
the direction it will take.

What if . . . ?

An activity that started out as simple and 
grew in complexity as I repeated it each 
year is the “What if . . .?” experiment. The 

fi rst couple of years of participating in the 
Tulip Garden Project, I brainstormed ideas 
for experimenting with the tulip bulbs with 
each class and then guided the whole class 
into choosing one experiment. Of course 
the favorite every year was planting the 
bulb upside-down, but my blackboard of 
students’ ideas was always fi lled. 

Even though some ideas here were not 
feasible, even dangerous, I included any 
idea on the board. Those unusable experi-
ments were discussed by the class and 
eliminated from the choices. This is an 
excellent way to discuss the criteria for 
designing a good experiment without giv-
ing the students “rules.” 

In later years, I was comfortable giv-
ing each pair of students an extra bulb 
for experimentation. This expanded into 
planting some outside and creating an 
indoor area of experiments. Many of the 
students shared their bulb with other pairs 
of students in order to have more than 
one “test” subject for their chosen experi-
ment. These experiments helped the stu-
dents understand how the tulip bulb truly 
worked. For example, one group removed 
several of the bulb’s scales (layers) and 
then wrapped it in several layers of news-
paper to determine if the scales were more 
than just insulation. 

The newspaper-wrapped bulb was 
planted outside, according to the rest of 
the planting criteria. In the spring, after 
the “offi cial” tulips had been up for a few 

http://www.learner.org/jnorth/tm/tulips/GlobalComparisons.html
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weeks, the students dug up their bulb and 
discovered that it had begun to grow, but 
did not break the surface.  The discussion 
of why the tulip stopped growing led them 
to realize that the layers of the bulb were 
not just insulation, but a source of nutri-
tion until the sprout can reach the surface 
and make its own food. Once the students 
understand more about the way things 
grow, they have a stronger base for under-
standing changes in growing activities 
around the world, increasing their ability 
to make educated observations of climate 
changes.

Another component of the Tulip Garden 
is keeping track of the data from a single 
garden over a number of years. Having 
participated in this project since 1996, I 
have eleven years of data. The planting, 
emerging, and blooming dates can be 
compared over several years. This opens a 
discussion of similarities and differences 
in weather conditions over time. 

There are several schoolyard gardens 
across the United States and the world that 
have planted tulip bulbs at the same site, 
for many years. The data related to any 
of these gardens is accessible through the 

Each student had their own 
journal for recording science 
events throughout the year.
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Journey North Web site. Analyzing the 
data over several years leads to a discus-
sion of the kind of observable facts that 
will show what is happening to climates 
around the world. 

Recording and refl ecting

All data gathered through these activities 
was recorded in student journals. Each stu-
dent had their own journal for recording 
science events throughout the year. What I 
found worked best was to see that all stu-
dents had the same kind of notebook and 
to keep these in the classroom. The inex-
pensive, composition-type notebook was 
the right size and fi t into the type of box in 
which each class had its own cubbyhole. 
The journals were assessed, once per term, 

for content, organization, and creative 
thinking. I used a point value for each area 
assessed, since my grades were based on 
percentage of points earned compared to 
total point value of work done. The exact 
number of points can be determined by 
how much value is placed on the journal 
compared to other assessments. 

Another great aspect of the student 
journal was the “Challenge Questions” 
provided through each Journey North 
activity. One or more challenge questions 
were posed in each weekly update. I 
would choose some of these for my stu-
dents to answer in their journals. The 
update, following publication of the ques-
tions, would contain either the answer to 
the question or an expert’s opinion on the 
answer. My students were then required to 
assess their own answers, not as right or 

Challenge Questions were 
the best way to encourage 
analytical thinking and 
to assess student progress 

in self evaluation.
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wrong, but how their thinking compares 
to the answer given. I found that most stu-
dents could not resist fi rst saying whether 
their answer was right or wrong, before 
they evaluated how they arrived at that 
answer. 

One challenge question in particular 
helped to make the leap to global climate 
comparison. The students were given the 
longitude and latitude of Haines High 
School in Haines, Alaska and Mikela 
School in Espoo, Finland, and then 
instructed to fi nd them on a world map. 
After comparing physical and geographi-
cal features of both, the students were 
asked, “Which school will see tulips fi rst? 
When do you predict the schools in Haines 
and Espoo will see their tulips emerge? 
Give reasons for your predictions.” chal-
lenge questions were the best way to 

encourage analytical thinking and to 
assess student progress in self evaluation.

The Journey North programs are the 
perfect tool for getting started on global 
climate observation, not only through tulip 
gardens, but through the migration of sev-
eral animal species. Each of these studies 
provides global data, challenge questions, 
and fi rsthand participation in the study of 
seasonal changes. The educator, whether 
in public, private, or home schools, can use 
these tools to enhance student involvement 
in true scientifi c inquiry.  �

Holly Cerullo is a retired seventh-grade science 
teacher. Her school garden was one of the 13 
original Journey North Tulip Gardens and she 
continues to plant an offi cial tulip garden each 
fall. She also keeps up with Journey North Mon-
arch and Robin Migrations and occasionally 
provides a challenge question for students.

Students assess their own 
answers, not as right or 

wrong, but how their thinking 
compares to the answer given. 
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When I fi rst began teaching sixth- to 
eighth-grade students about the reali-

ties of climate change, I was surprised at their 
perceptions of what the term actually meant. 
I generally received two answers: (1) the tem-
perature will just get a few degrees warmer 
and (2) it has something to do with a hole in 
the ozone layer. Wow! Warmer temperature 
is part of it and a hole in the ozone layer is a 
completely different issue.

There is now overwhelming evidence that 
human activities are changing the world’s 
climate, and it’s more than just a warming 
trend. Increasing temperatures will lead to 
changes in many aspects of weather, such 
as wind patterns, the amount and type of 
precipitation, and the types and frequency of 
severe weather events. These changes could 
have unpredictable environmental, social, 
and economic consequences.

Due to the explosion of information tech-
nology today through media such as the 
Internet, Global Positioning Systems (GPS), 
Geographic Information Systems (GIS), and 
remote sensing (satellite image technology), 
scientists are able to map, collect, and study 
data over all parts of the Earth. Information 
acquisition has become global. This cre-
ates a perfect opportunity to study climate 
change in the right perspective—globally.

Relationships: how systems 
are connected

Climate change is a global phenomenon. 
There are cause-and-effect relationships on 
many different scales; everything is related 
in some way. Although each place may have 
unique characteristics, it has something 
to offer to the big picture. This concept is 
important to understand because harmful 
actions (such as polluting the atmosphere) 
can impact large areas, just as efforts to 
reduce pollutants can have far-reaching 
effects. The entire planet is affected because 
we all share the same atmosphere. An 

example of this is when a major volcanic 
eruption occurs, the ash can travel extensive 
distances around the world. Another way to 
illustrate this is to look at a food chain that 
represents the wildlife in your area. If a key 
species within the food chain is removed, it 
will affect the balance—and perhaps sur-
vival—of the entire ecosystem.

Global scale: looking beyond 
your own environment

Because functioning systems are connected, 
the spatial component is important. Com-
plex phenomena can be better understood 
spatially through mapping. For example, 
using resource maps, climate maps, wildlife 
habitat maps, or vegetation distribution maps 
enables students to visually conceptual-
ize geographic occurrences. As climates 
change, they affect the distribution, extent, 
and abundance of resources. Illustrating 
these changes and distributions on maps 
gives students a visual perspective.

Introducing maps when discussing global 
phenomena also gives us an opportunity to 
discuss the practical issues concerning data 
quality, standards, acquisition, data sharing, 
and data types, for example:

Who collected the data? 
How was it collected? 
How was it measured? 
What type of equipment was used? 
What is the accuracy? 
Was it collected in metric units? 

This is a good time to discuss why data 
needs to be collected carefully, accurately, 
consistently, and needs to be well docu-
mented—a term called data integrity. It 
also brings up issues such as the size of the 
geographic area to which you can apply the 
data, as well as how far back in time you can 
infer conditions.

At this point, I have my students begin 
thinking outside of their own environments. 

Finding Global Solutions 
for a Global Problem

by Julie Casper
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We do this in a brainstorming session in the 
classroom. First, I introduce some global 
concepts of climate change. Then, students 
apply this knowledge to practical manage-
ment, modeling, and planning, as if they were 
the ones making the critical decisions about 
these very issues in the near future (which 
some of them no doubt will be). Examples of 
broad topics we discuss may include: 

Natural resource issues: Today, one-third of 
the world’s population (about 2 billion people) 
already suffer from a shortage of water, and 
this number is expected to increase dra-
matically as the global population increases. 
Climate change could add to the stress on 
fresh water supplies. Drought-prone areas 
could receive even less precipitation; glaciers 
and mountain snowcaps that feed rivers and 
streams in many parts of the world are already 
retreating. In Africa, for example, more than 
80% of the ice fi eld that existed on Mount 
Kilimanjaro has melted since 1912.

Economic and security issues: In regions 
where growing food is already diffi cult, 
reduced water resources could make it even 
harder to feed people. This could lead to the 
migration of millions of “climate-change 
refugees” to other countries.

Economic and ecosystem issues: Sea 
levels will begin rising and fl ooding all the 
coastal areas. Adapting would cost millions 
of dollars to modify coastal structures and 
millions of people and wildlife species would 
be impacted.

Health issues: Scientists project heat 
waves will kill thousands of people. Tropical 
insects that spread diseases such as malaria 
and dengue fever could expand their habitat 
range as it becomes warmer. Increased air 
pollution may lead to more deaths. Changes 
in wind and weather patterns will change 
the amount of plant pollen and mold spores, 
negatively impacting people with allergies.

Ecosystem issues: As sea levels rise, 
increased erosion and fl ooding will occur, as 
well as heavy destruction from storm surges.

Safety issues: Climate change may 
increase the severity of weather events, such 
as hurricanes, tornadoes, thunderstorms, ice 
storms, fl oods, and droughts. They may occur 
more often and be more intense. As areas 
become drier, there will also be more wild-
fi res threatening the landscape and homes.

With that to think about, and looking 

beyond their own environment, I pose ques-
tions for students to consider, such as:

How will a drought in California citrus 
groves affect consumers in New York? 
(availability and price of fruit)

How will a hurricane in Texas affect people 
in Montana? (gasoline supply and price)

How would Utah’s tourist economy be affected 
by a mild winter? (Skiers would choose to 
go elsewhere on winter vacations)

When the students start brainstorming 
these cause-and-effect scenarios, they begin 
to see how systems are interrelated and why 
the “whole picture” approach works better 
for a topic like climate change. I had one stu-
dent say that if southern California’s climate 
changed and they had too much rainfall and 
fl ooding, it would ruin going to the beach and 
Disneyland, which is something her family 
did each year. The class agreed that excess 
rainfall and fl ooding would hurt southern 
California’s tourist industry. This concept 
then links to the real world and how manage-
ment issues are decided.

Management issues

There are many management issues involved 
with climate change, depending on the nature 
of the situation and what needs to be man-
aged. In natural regions, places often fall into 
specifi c physiographic categories that require 
management plans, tailored to their indi-
vidual needs. 

Because there are several distinct phys-
iographic regions in the United States, I’ve 

Figure 1

Students . . . see 
how systems are 
interrelated and 
why the “whole 

picture” approach 
works better for a 
topic like climate 

change.
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found that one of the best ways to convey the 
multiple aspects of climate change is to fi rst 
introduce the students to the type of region 
they live in, then examine other regions in 
the country. This way, students get a good 
feel for the similarities and differences 
between areas and what that means in terms 
of responding and adapting to future change. 
An excellent Internet resource for this is: 
http://yosemite.epa.gov/oar/globalwarming.
nsf/content/natural.html (Figure 1).

By clicking on a region, you can bring 
up specifi c climate change information rel-
evant to that geographic area.

Abstract and application 
thinking skills

Modeling, predicting, and planning are criti-
cal concepts that students acquire. To gain 
these, they must understand and use abstract 
and application thinking skills. Because my 
students were in the Intermountain West 
(Utah), we focused on the Mountain Region 
portion of the natural regions. I asked stu-
dents to focus on two important aspects 
within the region: water resources and 
wildlife habitat. We developed the follow-
ing table in regard to some of the signifi cant 
issues related to water resources:

When putting this table together, the 
students looked at basic situations as well 
as the associated consequences and areas 
where planning would need to be involved 
to cope with the impact. They created the 
beginnings of a basic working plan you’d 
fi nd in a real management endeavor.

Utah is home to quite a few national parks, 
state parks, national forests, wilderness areas, 
and wild and scenic rivers. Because of this, it 
provides habitat to a wide variety of wildlife. 
Currently, the state and federal governments 
protect much of this habitat. As the climate 
changes, however, scientists tell us that eco-
systems will shift both northward and higher 
in elevation. Unfortunately, as this happens, 
the areas that offer protection today may not 
offer protection in the future. When looking 
at this issue in terms of application-related 
objectives, the students were able to come up 
with strategies such as:

Begin acquiring new areas where migration 
may occur;

Setting up buffer zones of “migration corri-
dors” to accommodate existing wildlife.

Interactive and 
relational thinking skills

Finally, to put it all together, I asked the 
students to make some proposals based on 

Pintail duck photo by Peter LaTourette

CClimate CChange, WWildlife, aand WWildlandsClimate CChange, WWildlife, aand WWildlands
FFlash CCard

Boulder Glacier 
Glacier National Park

Western Mountains
and Plains
Both photos were taken from
the same vantage point and
the same time of year.

The top photo was taken in
1932 and the bottom photo
was taken in 1988.

Photo credit: U.S. Geological Survey,
Glacier Field Station.

Modeling
(What is the situation?)

Less water available

Flooding

Vegetation stress

Predicting
(What is its effect?)

Lower river runoff;
Lake levels drop; 
Less drinking water avail-

able;
Impact to cities, recreation, 

farming, and ranching.

Land erosion; 
Residential damage; 
Drinking water pollution.

Lower productivity on farms;
Yards and landscape 

ruined; 
Golf courses and parks 

impacted;
Loss of ecosystems.

Planning
(What action is needed?)

Control water allocation;
Sell water rights;
Ration water;
Use conservation methods for 

farming and ranching;
Control, reduce recreation.

Control landslides and 
mudslides; 

Build retaining walls; 
Plant vegetation to stabilize 

ground; 
Build control structures and 

diversions.

Farming conservation 
practices;

Use xeriscaping (low water 
demand landscaping);

Allocate/ration the water;
Monitor fi re hazards for wildfi re.

Figure 2

http://yosemite.epa.gov/oar/globalwarming.nsf/content/natural.html
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what they’d learned about the practical 
consequences of climate change and key 
decisions they would make if they were 
the managers. After a brainstorming ses-
sion this is what they came up with. They 
would: 

Make laws enforcing more effi cient use of 
water;

Educate people on how much climate 
change will affect everyone’s lives 
worldwide;

Have educational programs in high 
schools and colleges;

Create positions in the government that 
deal specifi cally with climate change 
and stopping it;

Have the government give tax credits to 
those that take action to do their part 
(such as participate in the ENERGY 
STAR® program).

Next, I showed my students three images 
and asked them now how these would affect 
them, even though they related to other 
areas of the country (Figures 2, 3, 4). It was 
rewarding for me to observe the interactive 
dialogue that students started over melt-
ing glaciers, rising sea levels, and shifts in 
vegetation. One of my students had vis-
ited Glacier National Park in Montana 
the previous summer and reported to the 
class that she’d learned from the Park 
Interpreter that all the glaciers there were 

disappearing and would be melted in just a 
few decades if the climate kept warming. 
Her question was, what would the Park 
Service do with a Glacier Park that had no 
glaciers in it anymore? Another student 
asked to see a current map of Florida so 
he could compare the sea level rise map 
to it. We compared the maps so the class 
could get an idea of which towns and cit-
ies would disappear if the water level rose, 
and that put it in a more realistic perspec-
tive for them to see that we were actually 
talking about real places with real people, 
not just a place on a map.

At that point we discussed action plans 
that individuals, families, communities, 
states, countries, and even the world, could 
do to slow global warming and climate 
change—further proof that we are all con-
nected. �

Pintail duck photo by Peter LaTourette
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South Florida’s Vulnerability to
Sea Level Rise

Everglades and
South Florida

Some of the areas that
could be flooded at high
tide if global warming
causes sea level to rise
2 feet by 2100.

Areas that might be
inundated over a period
of several centuries.

The indicated areas account
not only for the effects of
global warming, but also for
other effects such as tidal
variations and land subsidence.

Pintail duck photo by Peter LaTourette
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Potential Shift in Suitable Habitat
for Sugar Maple

Great Lakes and 
Upper Midwest

Current suitable habitat
for sugar maple.

Projected suitable habitat
that would remain by
2100.The projected
change is an average
based on analysis of five
computer model scenarios.

No data are available.

Not current habitat.

Source: Northeastern Research
Station; USDA Forest Service;
Delaware, Ohio. 

www.fs.fed.us/ne/
delaware/atlas/
index.html

Web sites
http://yosemite.epa.gov/oar/globalwarming.nsf/

content/natural.html. The Web site with the 
“natural region” information also has selectable 
information on a statewide basis highlighting 
each individual state’s aspect of climate change, 
solutions, action plans, legislative initiatives, and 
state greenhouse gas inventories.

http://epa.gov/climatechange/wycd/school.html. 
http://epa.gov/climatechange/wycd/ORWKit.html. 

Julie Casper is a freelance 
writer in Utah. She has a 
Ph.D. in remote sensing 
and has worked for the U.S. 
Bureau of Land Management 
for 30 years in remote sensing 
and with geographic informa-
tion systems. For the past 17 
years, she has given geography-
related presentations to ele-
mentary and middle-school-
aged children. She is the 
author of an educational book 
series on natural resources 
published by Chelsea House 
and is currently working on a 
series on global warming for 
Facts on File, Inc.

Figure 3 Figure 4

http://yosemite.epa.gov/oar/globalwarming.nsf/content/natural.html
http://epa.gov/climatechange/wycd/school.html
http://epa.gov/climatechange/wycd/ORWKit.html
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Ever since Al Gore’s An Inconve-
nient Truth brought global climate 

change fi rmly into the public conscious-
ness and public schools, the cards, letters 
and e-mails keep on coming. “Is it really 
appropriate for third graders to watch this 
movie?” worried parents and teachers ask 
me. Their deep concern: Is it useful, or 
counterproductively upsetting, for children 
to be educated about the world going to 
hell in a handbasket?

People ask me because about ten years 
ago I wrote a little book called, Beyond 
Ecophobia, advocating for honoring devel-
opmental appropriateness in environmen-
tal education. At that point, I railed against 
premature rainforest education for young 
children. I was concerned about the curric-
ulum message that the rainforest is being 
destroyed and it’s your responsibility, fi rst 
graders, to save it! This would have been 
like asking us children growing up in the 
early 1950’s to fi nd a cure for polio. 

In a “My Turn” essay of an August, 2004 
Newsweek, Brookfi eld (Illinois) Zoo edu-

cator and parent Katie Johnson Slivovsky 
framed the dilemma well in pointing out the 
problem with some eco-ardent children’s 
literature—in this case a book about extinct 
animals for pre-schoolers. Here’s her portrait 
of reading this book as a bedtime story.

“‘L’ is for Las Vegas Frog . . . People 
built the city of Las Vegas and paved 
over all the freshwater springs where 
this frog used to live. Sadly, we say 
good-bye to the Las Vegas frog.” The 
very last sentence of the book is, “Let’s 
hope humans never become extinct.”

“Night-night, Jimmy.”

Hurricanes, oceans, and 
icecaps, oh my!

The same thing is happening right now with 
global warming education. The ice caps are 
melting, mosquito populations are expanding 
and spreading serious diseases, hurricanes 
are getting windier, and we need children to 

Climate Change 
Meets Ecophobia

by David Sobel

This image from the 
National Snow and Ice 

Data Center shows a 
dramatic decrease in 

the arctic sea ice extent 
between September of 

2005 and September, 2007. 
For more information: 
http://www.nsidc.org.

http://www.nsidc.org.
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understand that it’s their responsibility to fi x 
these problems. But no pressure!

Numerous media projects are in the 
works to address the current problem of 
global climate change and the solution, 
education for sustainability. There’s a 
puppet-based television show aimed at 
four- to six-year-olds, another PBS ani-
mated program aimed at eight- to ten-
year-olds, and child-sensitive versions of 
An Inconvenient Truth. I’ve recently been 
asked to be on three different advisory 
boards and to write the foreword for a new 
book on the science of global warming by 
noted children’s book author and illustra-
tor, Lynne Cherry. Yikes! What do I say?

On the one hand I believe that global 
climate change is caused by human behav-
ior and we’ve got to do something about it 
fast. On the other hand, I’m concerned that 
prematurely recruiting children to solve 
this overwhelming problem will just make 
them feel helpless and hopeless, instead of 
motivating them to walk to school instead 
of riding in their parents’ cars. 

I’m reminded of the Godzilla meets 
Rodan movies of my childhood. Godzilla 
is Global Climate Change and Rodan is 
Developmentally Sensitive Environmental 
Education. They’re battling in the Tokyo 
of my mind and my convictions are getting 
trampled. So here’s my attempt to conduct a 
bit of confl ict resolution between the two.

The horns of the dilemma
Parents and educators are of two very 
different minds when faced with this 
dilemma. After being trained as a global 
climate change educator by Al Gore and 
National Wildlife Federation educators, 
Lisa Shimizu, a programmer at the Seattle 
rock station KEXP, decided to create a 
child-friendly version of the slide show, 
An Inconvenient Truth. She simplifi ed the 
content, mollifi ed some of the tragedy, 
kept a reasonable amount of graphs and 
charts and targeted it for use with eight- to 
ten-year-olds. After showing it to a large 
family audience with lots of elementary-
aged children, an interesting Web dialogue 
ensued that framed the divergent points of 
view on the issue. 

One parent, refl ecting some of my con-
cerns, said:

One concern to at least be aware of is 
that if we hit kids (before 6th grade) too 
hard with environmental problems, they 
learn the facts, understand the issues 
are important, but don’t become more 
environmentally active. Instead they 
may be overwhelmed. Younger kids 
may best be served by following the 
lead of Rachel Carson, and building a 
sense of wonder and love for the earth.

Responding to the above comment, 
another parent scoffed:

My son attended this show. He loved it 
and got a lot out of it. To those of you 
who worry about age-appropriateness, 
and unintended consequences, I say, 
“Oh come ON!” Obviously the critics 
haven’t seen the show. . . . In America 
we’ve grounded out kids with material-
ism, egoism, violence, killing, conve-
nience at any cost . . . and you’re worried 
about Ecophobia?

Never mind that we are past the point 
of pussyfooting around. Our generation 
hasn’t shown itself to have the gumption 
to fi x our mess, so it falls upon our kids 
to actually do something. If we don’t 
send children the message now while 
they’re young, they’ll grow up to be the 
greedy, consuming jerks we are.

It’s easy to see the virtue in both of 
these perspectives. Clearly both parents 
are after the same thing: fi guring out the 
right way to educate children who will 
rise to the challenge of living ecologically 
responsible lives. Assuming that many of 
us agree on this point, let’s look at what we 
know about creating learning settings that 
effectively cultivate ecological behavior.  

Knowledge, attitudes, and 
behavior

Ten years ago I met with a prominent envi-
ronmental funder in Boston to advocate 
for environmental and place-based educa-
tion and how they help increase students’ 
academic achievement. Impatiently, he 
responded,

The ice caps are 
melting, mosquito 

populations are 
expanding and 

spreading serious 
diseases, hurricanes 
are getting windier, 

and we need children 
to understand that it’s 
their responsibility to 

fi x these problems. 
But no pressure!
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“Well, test scores are all fi ne and good,” 
he acknowledged, “ but what I really want 
to know is if these programs help kids 
become better stewards of the land and 
water. Does place-based education actually 
change their environmental behavior?” 

Good question. And the answer to that 
has been changing over the past couple of 
decades. The conventional assumption in 
environmental education starting in the 
1960’s and 70’s was that knowledge led 
to attitudes which led to behavior. In aca-
demic terms, Hungerford and Volk sum-
marize, “If we make human beings more 
knowledgeable, they will, in turn, become 
more aware of the environment and its 
problems and, thus, be more motivated 
to act toward the environment in more 
responsible ways.” 

Let’s look at how this might work. We 
teach kids that burning gasoline in cars 
produces carbon dioxide and that carbon 
dioxide causes global warming. As a 
result, they develop the attitude that limit-
ing one’s consumption of fossil fuels is a 
good and virtuous thing to do. Then, when 
it’s time for them to buy a car (here’s the 
behavior), they’ll opt for the Prius over the 
similarly-priced, fl ashier, but fuel-
guzzling, Firebird.

Sounds good, but as Hungerford and 
Volk indicate, “Research into environ-

mental behavior, unfor-
tunately, does not bear 
out the validity of these 
linear models for chang-
ing behavior.” Or more 
simply, it ain’t neces-
sarily so. Just because 
children know that burn-
ing fuel creates carbon 
dioxide and that this is 
bad for the planet, they 
don’t necessarily develop 
ecologically responsible 
buying patterns as adults. 
Increased knowledge and 
change in attitudes doesn’t 
necessarily translate into 
different behavoir. 

One of the problems 
with this model is its 

assumption that knowledge precedes 
behavior. Schools have construed this to 
mean that it’s the school’s responsibility 
to provide the knowledge and maybe the 
attitudes now—the behavior will take care 
of itself in the future. So we assume that 
all this good learning will lead to good 
behavior later. This, in turn, means we are 
less likely to use schools to practice, in 
little ways, the behaviors we want children 
to develop in bigger ways later on.

It also turns out that the pathway to 
responsible environmental behavior is a bit 
more complicated than: knowledge leads 
to attitudes leads to behavior. It’s more 
like: a sense of agency and control leads to 
the knowledge of issues and action strate-
gies, which lead to an intention to act, 
which under the right precipitating condi-
tions, leads to environmental behavior. 

One of the fi rst things you help children 
to learn is that their behavior makes a dif-
ference. Your feeding the kitty keeps the 
kitty healthy. Turning off the lights when 
you leave the room saves us money. This 
sense of personal responsibility leads to 
wanting to understand why turning off the 
lights saves money and why turning off 
the lights reduces carbon dioxide produc-
tion. The sense of agency leads to a desire 
for knowledge and a desire to know other 
skills for reducing carbon dioxide produc-
tion. This leads to the intention to make 
other changes, if and when the choices 
present themselves, which leads to respon-
sible environmental behavior. 

At the risk of gross over-simplifi cation, 
what this suggests is that small behaviors 
lead to knowledge and attitudes, which 
lead to medium-sized behaviors, which 
lead eventually to bigger behaviors. But 
keep in mind that behaviors are only pos-
sible when choices present themselves.   
If the nearest Prius dealer is 100 miles 
away, you’re probably going to buy the 
Firebird. If you really believe in recycling, 
but there’s no convenient paper recycling 
system in your classroom, you’re probably 
going to throw the paper away.

This is all a long-winded way of saying 
that we’ve been spending way too much 
time focusing on conveying environmen-

We’ve been spending 
way too much time 

focusing on conveying 
environmental 
knowledge and 

way too little time 
on developing 

environmental 
behaviors.

We can help children to 
understand their actions 
make a difference. Turning 
off the lights when we leave 
a room saves money.
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tal knowledge and way too little time on 
developing environmental behaviors. In 
addition, in most schools, we’ve got a 
situation of, “Do as we say, not as we do.” 
We disseminate knowledge about how 
environmental systems work but we don’t 
design schools to be models of sustain-
able systems and, as we know, actions 
speak louder than words.

Catastrophe and ecophobia

Then there’s also the issue of ecopho-
bia—my contention that the overwhelm-
ingness of environmental problems can 
breed a sense of ennui and helplessness. 
A fascinating study by the Swiss National 
Science Foundation (Finger, 1993) 
looked at the relationship between dif-
ferent kinds of environmental knowledge 
and environmental behavior in Swiss 
adults. The study compared adults whose 
knowledge about the environment was 
based mostly on media presentations of 
ecological catastrophes vs. adults whose 
knowledge about the environment came 
from extensive nature experiences and 
activism, mostly at the local level. 

Finger found that, “Environmental 
behavior is less the result of learning 
and knowledge and more the result of 
particular environmental experiences,”  
and that, “. . . some environmental learn-
ing does not necessarily translate into 
more responsible behavior towards the 
environment and can even be counter-
productive.”

In other words, too much knowledge 
about environmental tragedies actually 
discourages environmental behavior. 
Knowledge decreases behavior! If global 
warming is a done deal, why should I 
bother to do anything about it? If this is 
true for adults, who have well-developed 
capacities to shield themselves from 
information overload, think how this 
must be affecting children.

The author concludes his study with 
recommendations for environmental edu-
cation programs:

First, “Nature experiences seem to be a 
necessary condition for any type of envi-
ronmentally responsible behavior. . . . In 
particular, nature experiences should be 
provided for the youngest generation.”

Second, “Experiences of environmental 
activism emerge as another crucial condi-
tion for any environmental behavior. . . . 
It is necessary that social and collective 
action be an integral part of any continu-
ing education activity.”

Third, “Fear and anxiety of environmen-
tal problems has the potential to turn 
environmental education into a counter-
productive activity.” Therefore, education 
about the problems should be substan-
tially counterbalanced by opportunities 
to address the problem constructively.

Fourth, “When low fear is involved, 
environmental knowledge and informa-
tion do make a difference in terms of 
environmental behavior.”

Resonating with Finger’s fi rst sug-
gestion above is a 2005 Cornell study 
by Wells and Leckies that looked at the 
relationship between childhood experi-
ence and adult environmental behavior. 
They found that, “Childhood participa-

Without that deep 
abiding sense of 
comfort in and 

love for the natural 
world, no amount 
of chastising about 

turning off the lights 
or biking to school is 

going to make a bit of 
difference.

Research suggests a strong 
link behind childhood 
nature experience and adult 
environmental behavior.
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tion in “wild” nature, such as hiking or 
playing in the woods, camping, and hunt-
ing or fi shing, is positively associated 
with environmental behaviors in adult-
hood.” Rather than taking eight-year-olds 
to the Global Warming slide show, it 
might be more useful, in the long run, to 
take them fi shing or blueberry picking.

What does this all mean for what we 
do on Monday regarding global climate 
change education with children? Let’s 
bring together these guidelines with the 
previous discussion about the relationship 
between knowledge, a sense of agency, 
and environmental behavior.   

Schools for climate 
protection

In light of the rapidly accelerating evi-
dence of climate change, and the small 
window of opportunity in the next thirty 
years during which we might stabilize 
climate, the temptation is to jump to 
direct instruction. Global warming is 
breathing down our necks so let’s edu-
cate the kids to do something about it! 
This is what motivated Lisa Shimizu to 
make her modifi ed version of An Incon-
venient Truth. And while this might be a 
virtuous endeavor, it’s not the big answer. 
Instead, we have to take a deep breath 
and start to do the hard work of shap-
ing classroom and school cultures that 
will grow stewardship behavior during 
the thirteen or so years of elementary 
through high school education. To do this 
we should honor the recommendations of 
the Swiss National Science Foundation 
above.

The fi rst thing we need to do is cre-
ate comprehensive place-based educa-
tion programs that connect children and 
curriculum to the nearby natural world. 
Keep in mind that much of the avail-
able research suggests a very strong link 
behind childhood nature experience and 
adult environmental behavior. Without 
that deep abiding sense of comfort in and 
love for the natural world, no amount of 
chastising about turning off the lights or 

In order to 
cultivate long-term 

environmental 
behavior, it’s 

important to provide 
ongoing training 
in environmental 

activism.

biking to school is going to make a bit of 
difference.

Next, we have to design schools as 
communities of care. Schools are used 
to this mindset in regard to caring for 
people. The good work of the Northeast 
Foundation for Children, which trains 
teachers in the Responsive Classroom, is 
one example of shaping a positive class-
room culture. The change here is that 
the ethic of care has to be extended to 
caring for the natural environment and 
eventually the global ecosystem. Just as 
teachers develop a set of classroom jobs 
where all children participate in the daily 
jobs that keep the classroom function-
ing, I recommend that schools develop 
incremental, progressive responsibilities 
for children at each grade level. These 
responsibilities would involve every 
teacher, student, and staff member in 
shaping a school environment that mod-
els environmental sustainability.

For example, some city and education 
leaders in Keene, New Hampshire have 
started to explore the idea of “greening” 
the local school district. Cities for Cli-
mate Protection is a nationwide initiative, 
in line with the international Kyoto Pro-
tocols, to reduce greenhouse gas emis-
sions. Over the past fi ve years, Keene 
has emerged as an acknowledged leader 
among small New England cities. The 
conversion of much of the city’s fl eet to 
bio-diesel, excellent recycling programs, 
the use of recaptured methane to generate 
power for the solid waste facility, and a 
willingness to redesign some of the road 
infrastructure to facilitate the reduction 
of car emissions—are all illustrative of 
conscious local attempts to green the city.

The idea is to extend Keene’s Cities for 
Climate Protection initiative with a par-
allel Schools for Climate Protection ini-
tiative. The goal would be to evolve the 
curriculum, staff development, and facili-
ties management aspects of the schools 
so as to cultivate an ethic of stewardship 
in Keene students, reduce the greenhouse 
gas emissions of school operations, and 
provide models of low impact lifestyles 
to the broader Keene community.
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The Ladder of Responsibility

One core precept of this approach would 
be to create a developmentally appropri-
ate, school-wide model, a Ladder of Envi-
ronmental Responsibility, which honors 
the learning dispositions and capabilities 
of students and teachers at the elementary, 
middle and high school levels. 

This Ladder would provide a set of 
incrementally more challenging tasks for 
children throughout their school career. In 
traditional agrarian cultures, this Ladder 
of Responsibility is often seen in chil-
dren’s progressive responsibility for chick-
ens in early childhood, goats in middle 
childhood, and a horse or cow in early 
adolescence. The knowledge required, 
the care-taking skills and the size of the 
animal increase with the competence of 
the child. 

Similarly, one small independent 
school in St. Louis has a continuum of 
outdoor education challenges. In fi rst 
grade, children do a simple overnight on 
the schoolyard; in fi fth grade they relive 
Tom and Becky’s night in a Missouri 
cave; by eighth grade they do a weeklong 
urban service week in a southern city. 
What we’re looking for is a set of steward-
ship responsibilities for each grade level 
in the school.

How would this work in a K–6 public 
school? The teachers and staff would 
divide the environmental care of the 
school into seven increasingly sophisti-
cated rungs of environmental responsibil-
ity. Each grade level would be assigned 
to one of the rungs of the ladder. The 
tasks would involve some kind of daily or 
weekly attention. The Ladder would be 
devised in conjunction with the state-
mandated curriculum. 

Certainly, the science curriculum is 
one consideration, but all aspects of the 
language arts, math, and social studies 
curricula would be considered as well. 
For instance, garden maintenance respon-
sibilities would be allocated to the grade 
level in which the Growing Plants science 
unit is taught. The sixth-grade language 
arts curriculum focus on persuasive letter 
writing would be connected to the letters 

home to parents about not idling their 
cars when parked in front of the school. A 
sample Ladder appears on page 20.

Going back to that Swiss National 
Science Foundation study, the second rec-
ommendation was that, “Experiences of 
environmental activism emerge as another 
crucial condition for any environmental 
behavior. It is necessary that social and 
collective action be an integral part of any 
continuing education activity.” My trans-
lation of this recommendation is that, in 
order to cultivate long-term environmental 
behavior, it’s important to provide on-
going training in environmental activism. 
The best way to do that is by embedding 
children in a culture that gradually ups the 
ante of responsibility as children mature. 

Children are expected to identify 
problems, devise solutions, advocate for 
change, meet barriers, accept defeat, cel-
ebrate successes, keep trying. By working 
on small, manageable, cognitively acces-
sible environmental problems at the micro 
level, we’d be developing the sense of 
agency, the locus of control that Hunger-
ford and Volk identify as one of the crux 
elements in shaping persistent stewardship 
behavior. It’s this kind of cultural model-
ing that will provide the durable commit-
ment to dealing with the more expansive, 
heavy problems of global warming at 
the community, regional and national 
levels as children become adolescents and 
adults.

Just a pipe dream? I don’t think so. 
Pieces of this kind of approach have taken 
root in schools across the country. Schools 
are rethinking school lunch, creating 
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LADDER OF ENVIRONMENTAL RESPONSIBILITY

A Model for Elementary Schools

K:  Seasonal School Beautifi cation: Teachers and students responsible for 
weekly displays of fl owers, rock gardens, winter twigs, and the natural 
displays that fi t with seasonal celebrations of the solstices and equinoxes.

1st:  Flower Garden Maintenance: Teachers and students weed the gardens, 
put them to bed for the winter, start seedlings in the late winter, run the 
plant sale in early spring, bring the garden to life, install new plantings.

2nd:  Schoolyard Vegetable Gardens: Teachers and students install raised 
beds, test and amend the soil, harvest vegetables, arrange for the harvest 
festival, put the garden to bed, put up the pickles, order the seeds 
in the spring, plant the garden, organize the volunteers for summer 
maintenance.

3rd:  Maintaining the Schoolyard: Teachers and students keep the nature 
area or schoolyard clean, devise graffi ti and vandalism prevention 
programs, help to teach schoolyard games, work with school 
maintenance staff, create homes for wildlife, keep the bird feeders full, 
keep the running record of birds that visit the feeders.

4th:  Running the Recycling Program: Teachers and students design and 
run the paper-recycling program. They collect the paper and bring it to 
the collection site, and they monitor classroom and school use in hopes 
of decreasing paper usage. Systems for other materials such as glass, 
aluminum cans, and inkjet printer cartridges are developed as the system 
matures.

5th:  Tending the Composting Program: Teachers and students work with 
school lunch staff to fi rst design a pre-consumer composting program 
and eventually a post-consumer program. Fifth graders educate new 
students about what’s compostable and what isn’t. They also staff the 
post-lunch separation process. When the system matures, post-snack 
systems are developed as well.

6th: Climate Change Team: Teachers and students are responsible for 
minimizing the carbon dioxide output of the school. They accomplish 
this with yearly projects to monitor and reduce electricity, heating fuels, 
and water consumption in the school. Students suggest changes in 
student/teacher/staff behavior to reduce consumption. Students and 
teachers work with building maintenance staff to use the healthiest 
cleaning products with the least emissions.

The best way is by 
embedding children 

in a culture that 
gradually ups the 

ante of responsibility 
as children mature.
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biodiesel for school vehicles, initiating 
anti-idling campaigns, creating schoolyard 
wildlife habitats. The Ladder of Respon-
sibility is an idea just waiting to happen. 
Be the fi rst school in your community to 
create one and then let us know how it’s 
working. �

David T. Sobel is the Director of Teacher 
Certifi cation Programs in the Education 
Department and Director of the Center for 
Place-based Education at Antioch University 
New England in Keene, Hew Hampshire. One 
of the founders of The Harrisville Children’s 
Center, he is a member of the editorial board 
of the journal, Encounter: Education for 
Meaning and Social Justice, and has served 
as a correspondent for Orion magazine. He is 
author of Children’s Special Places, Beyond 
Ecophobia: Reclaiming the Heart in Nature 
Education, Mapmaking with Children: Sense 
of Place Education for the Elementary Years, 
and Place-based Education: Connecting Class-
rooms and Communities. David is currently 
co-director of Project CO-SEED (Community-
based School Environmental Education). 
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In my “day job” as director of an ecol-
ogy center, I often have to wrestle with 
how to engage students in big issues 
such as climate change. After much 
consideration and discussion with col-
leagues, I remain ambivalent. On the 
one hand, of course we want students 
to understand how the Earth works, 
and how humans have an impact on 
the environment. On the other hand, an 
issue such as climate change can leave 
kids feeling hopeless and disempowered. 
More pragmatically, the evidence for cli-
mate change is likely to be hard to grasp, 
at least for a pre-teen child. For a stu-
dent who at best has an unsophisticated 
understanding of ecosystem dynamics, 
they are likely to think along the lines of 
“What difference does a degree or two 
make? Anyway, what can I do about it?”

Despite these misgivings about teach-
ing climate change to younger students, 
I do think there is important work 
teachers can do to lay the foundation for 
more complex work to be undertaken 
as students mature. Specifi cally, helping 
students as they mature to develop a more 
sophisticated and nuanced understanding 
of variability and change can equip them 
to better interpret the evidence support-
ing global warming claims. Since this 
same understanding of variability and 
change is very age-appropriate and use-
ful for younger students, it has benefi ts 
both now and in the future. In essence, 
what I’m proposing here is a dual-use 
pedagogy: useful for students now and 
for building future capacity. 

As a starting point, we need to help 
students to understand what’s typical in 
our local area, and use that as a point 
of comparison. The “normal” average 
temperature in St. Louis for yesterday’s 
date was 74 degrees.1 In fact, the average 
temperature for yesterday was 83 (based 
on a high of 94 and a low of 72 degrees). 

Thus, we were 9 degrees above normal. 
Last year was a degree below normal; 
the year before that two above normal. 
Back in 1997, we were 13 degrees below 
normal. 

Given this variation, how can students 
make sense of it? Organizing data into 
a table provides a good start. Using any 
spreadsheet program, you can enter the 
daily data and the longer-term “nor-
mal” data for the date, and then use a 
third column to calculate the difference. 
As you can see in the accompanying 
table, there is no clear pattern in the 
data showing a trend over time. Note 
the swing from 1997 being 13 degrees 
below normal to 1998 being 9 degrees 
above normal. Overall, the past 16 years 
of data shows that September 4th in 
St. Louis has been, on average, 1.125 
degrees above normal.2

Questions from the data

This of course, raises a new set of ques-
tions: Is sampling one date through time 
enough to draw conclusions? Would the 
data for September 3 or 5 show different 
results? Should we look at longer time 
frames, such as a monthly or annual 
average? Generally, variation over a 
longer term isn’t as pronounced as the 
daily variation, since some values will 
inevitably be higher than normal and 
others lower than normal. Asking your 
students to make predictions and justify 
them will be a great opportunity for you 
to assess their level of understanding on 
these topics.

If your students track temperature 
data for a month, they can see this for 
themselves. Many local newspapers, as 
well as a number of Web sites focus-
ing on providing weather data, include 
the high, low, and normal readings for 
your local area. Students can record the 
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previous day’s high and low temperatures 
and calculate the average temperature for 
the day. This can be compared with the nor-
mal temperatures for the date to generate an 
interesting data set.

For the month shown in the line graph, you 
can see that individual dates varied quite a bit 
from normal, but the month as a whole turned 
out to be pretty typical with an average tem-
perature that is only 0.03 degrees above nor-
mal. In essence, the warm spell in the middle 
of the month balanced the colder-than-normal 
couple of days to start the month. Likewise, 
by looking at the table used to generate their 
graph your students could fi nd dates in your 
study that balance each other out. This would 
give even younger children a very concrete 
way of thinking about measures of central 
tendency like mean and median.

Understanding variations

Throughout this process, your students will 
develop some essential understandings about 
data, including the fact that there is inevita-
bly variation within a data set and that this 
variation can be described and managed. 
Students can also begin to develop their 
understanding of how time frames matter: 
When we look at a single day (or a single 
instance of anything) we are more likely to 
see variation than if we look at a longer time 
period. Turning that concept around, stu-
dents can begin to develop an understanding 
that when a change is sustained over a longer 
period, we can have more confi dence that 
there is something signifi cant going on. 

This is the crux of the climate change 
argument: Over decades or even centuries, 
there has been a measurable change in the 
climatic conditions on Earth. When your 
students are ready to grasp this, they will 
have a more sophisticated perspective than 
the many people who write off every warm 
day as global warming or use a cool day as 
evidence that there is no such thing.

More immediately, this enhanced under-
standing of weather and climate data can 
be useful in a wide range of environmental 
investigations. When my students saw their 

Journey North tulip bulbs emerge much earlier 
one year than they had in the previous year, 
they were able to attribute that to the unusually 
warm spring they had documented. Similarly, 
understanding these trends helps interpret 
migration timing, trees “leafi ng out,” and a 
host of other phenomena. Branching out into 
other disciplines, one possible investigation is 
to have your students analyze census data to 
describe their community, and perhaps how it 
has changed over time. 

There is great learning potential here, all 
starting with a better understanding of vari-
ability and change. 

1. Average temperature is usually defi ned as the average of the daily high and low—a simple but quirky defi nition that lends itself to some very interesting 
mathematical investigations. For example, would you get different results if you took the average of 24 hourly readings instead of just the high and the low?
2. Historical temperature data for your community can be obtained through a “premium” subscription to http://www.accuweather.com. A 30-day free 
trial is available to see if the data meets your needs.

http://www.accuweather.com
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As you look for literature to support your 
studies of climate, remember that there are 
also thousands of great titles dealing with 
organisms or phenomena on their own—
such as stories involving migration, noticing 
changes, indicator species, etc. Don’t limit 
your search to specifi cally “global climate” 
titles. Here are a mixture of both kinds of 
books, including both fi ction and non-fi ction 
for children. 

Just a Dream, by 
Chris Van Allsburg 
(Scholastic, 1990), 
is now somewhat of 
a classic in assisting 
children to imagine 
their world and see 
how small, individual 
actions can lead to 
change on a greater 
level. Two very differ-
ent children are neigh-
bors. Walter can’t 
see the point in tak-
ing time to separate 
trash, or why Rose 

would choose a tree for her birthday present 
(instead of a game or high-tech gizmo that 
he’d like). At night, Walter’s bed takes him 
to the future, where the consequences of his 
actions are made clear with enormous exag-
geration. Mountainous landfi lls, smog-fi lled 
air, and a hotel atop Mt. Everest help him 
decide to make changes in his own life. A bit 
heavy on the cautionary side but still very 
enjoyable for fi ve- to nine-year olds. This is 
a great book to use to initiate a discussion 
about our own habits of living.

Tore and the Town on Thin Ice, by Car-
ole Douglis (United Nations Environment 
Program, 2006), is available in print form 
or as a PDF which can be downloaded from 
the United Nations Publications page, at 
https://unp.un.org. A young boy in the Arc-
tic is discouraged as he falls through the ice 

during a race. He is visited in his dreams 
by Sedna, Mother of the Sea, who coun-
sels him to use his frustration and anger to 
motivate his actions. She sends him guides 
in the form of animals who tell how they 
are affected by the changing climate. Tore 
asks, “What can I do? I’m just a kid!” Sedna 
leads him to fi gure out ways in which he can 
help. Following the story are facts about the 
warming planet and simple, practical things 
that children can do to help. This book pro-
vides good information for children ages six 
through twelve.

Tree of Life: The World of the African 
Baobab, by Barbara Bash (Sierra Club 
Books, 1989), details the characteristics 
and role of the baobab tree. A multitude of 
animals feed off or depend upon the baobab 
for their own survival. This is another good 
book in examining the necessity for trees. A 
class reading this book might be inspired to 
create one like it for local trees such as the 
sugar maple, willow, palm, or spruce. The 
very specifi c role fi lled by the baobab in its 
ecosystem is outlined. Watercolor illustra-
tions accompany this picture book resource 
for eight- through twelve-year-olds. 

https://unp.un.org
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The People Who Hugged the Trees, 
adapted by Deborah Lee Rose (Roberts 
Rinehart Publishers,1990), is based on the 
legend of Rajasthani villagers who, nearly 
three centuries ago, protected trees from 
a Maharajah’s quest for materials to build 
a new fortress. One girl recruits villagers 
to stop the soldiers sent to clear the forest. 
A pivotal moment occurs in the confl ict 
between soldiers and villagers: a violent 
sandstorm erupts. When the Maharajah 
sees how his village has been saved by 
the stand of trees bordering the desert, he 
orders the soldiers to stand down. This book 
could accompany your class’s tree-planting 
activities and helps to explain the benefi ts of 
trees.

A Polar Bear Journey, by Debbie S. 
Miller (Little, Brown and Company 1997), 
is a beautiful non-fi ction picture book which 
follows a polar bear mother and two cubs 
through the fi rst year of the cubs’ lives. One 
of the remarkable things about this book is 
how it shows more than just a cuddly-
looking bear. Scenes both relaxing and ter-
rifying are portrayed as the bears’ activities 
are described: sleeping, playing, hunting, 
learning to swim. Hazards such as break-
ing ice, pollution, and industrialization are 
briefl y covered. Illustrations by Jon Van 
Zyle contribute to the stirring beauty of this 
excellent resource for six- to ten-year-olds. 
Miller and Van Zyle have created another 
book, A Caribou Journey.

Great Ice Bear, by Dorothy Hinshaw 
Patent (Morrow Junior Books, 1999), is a 
great non-fi ction book for older elementary 
students. The author searched for an animal 
to investigate and to write about the special 
relationship between humans and animals. 
She chose the polar bear and this text 
describes the life cycle, habitat, survival, 
and challenges of this great beast. Much 
attention is paid to northern native cultures, 
and ways in which they and polar bears have 
integrated over time. Exquisite paintings by 
Anne Wertheim accompany the text.

Loony Little, by Dianna Hutts Aston 
(Candlewicke Press, 2007), is an example 
of a children’s book that tries very hard 
to address a topical concern through the 
mechanism of children’s literature, but 
falls short of the mark. The illustrations by 
Kelly Murphy are lush and depict the arc-
tic landscape with rich fl owing colors. The 
text follows the predictability of the story 
of Chicken Little. The language and images 
seem to be directed to a young audience, but 
the message seems pretty inappropriate for 
this age (these animals will all die unless 
you do something). Even though it’s tempt-
ing to offer this book to children because its 
subject is current and it is visually attractive, 
there are better options available to augment 
your study.
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Atmosphere: Sea of Air, by Roy A. Gal-
lant, is a great resource. This is a very easy-to-
understand text written for older elementary 
students. In reviewing material before presenting 
to students, many teachers will also appreciate 
the simplicity with which basic concepts are 
explained, such as why the sky appears blue, 
what is an element (e.g., gold, neon), and why 
certain phenomena occur in different layers 
of our atmosphere. Some history of scientifi c 

thought is included. A 
chapter called, “Our 
Unclean Air” describes 
the greenhouse effect, 
pollutants, and possible 
future actions. “We 
have tremendous power. 
Whether we will use it 
to make the air cleaner 
remains to be seen.” 

Atmosphere: Sea of 
Air. Benchmark Books, 
2003. 80 pages. $32.79. 
Check with local librar-
ies and bookstores.

Scholastic Atlas of Weather, by Donna 
Vekteris and Marie-Claude Ouellet, is a good 
introduction for older students to many aspects 
of weather and climates. Basic defi nitions of 
clouds, atmosphere, temperature, and how to 
measure these and other conditions, start the 
book. Descriptions of weather events such 
as tornadoes, snow, thunder and lightning, 
and forest fi res make up the chapter entitled, 
“When Weather Runs Wild.” Other infl uences 
on weather are discussed, and how meteorolo-
gists make predictions is included. Several fun 
activities follow the text, along with a glossary, 
list of resources, and other weather facts. 

Scholastic Atlas of Weather. Scholastic, 
2004. 80 pages. $17.95. 800-724-6527. https://
www.shop.scholastic.com.

Science Issues Today: Global Warming, 
by Rebecca L. Johnson, is one of National 
Geographic’s Reading Expeditions. This small 
paperback booklet concisely describes with 

age-appropriate clarity the greenhouse effect, 
greenhouse gases, potential causes for warm-
ing, and possible actions. Important points are 
illustrated with crisp photographs and simple 
captions. Bulleted lists summarize ideas pre-
sented in the text. This is a great resource for 
eight-to-thirteen-year-olds. The last section of 
the book focuses on how to write persuasive let-
ters (to the local paper, to representatives), and 
shows two students going through the process. 
Web sites and a glossary are also included. 

Science Issues Today: Global Warming. 
National Geographic Society, 2002. 32 pages. 
Books sold in 6-pack for $44.95. 800-368-2728. 
http://ngschoolpub.org.

Global Warming, by Alvin and Virginia 
Silverstein and Laura Silverstein Nunn, is 
an informational text appropriate for mid- to 
older-elementary students. With chapters that 
examine questions such as, “Is Global Warm-
ing for Real?” and, “Can Global Warming Be 
Stopped?” this book describes some of the 
controversy surrounding this and other science 
topics, and includes more than one perspective. 
This book would be useful to students who are 
researching the topic. 

Global Warming. Twenty-First Century 
Books, 2001. 64 pages. $19.95. 800-328-4929. 
http://www.lernerbooks.com.

Resource Reviews

https://www.shop.scholastic.com
http://ngschoolpub.org
http://www.lernerbooks.com
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The Greenhouse Effect and  Global 
Warming: You Can Make a Difference 
are two Australian-made videos for middle 
school students. The Greenhouse Effect 
explains greenhouse gases and their effects. 

It includes extra 
materials on ice core 
testing and formulas. 
Global Warming 
explores possible 
factors and actions, 
on both international 
and individual levels. 
Both are very clear 
and well organized 
and offer many dis-
cussion points for 
students.

The Greenhouse 
Effect and  Global 
Warming: You Can 

Make a Difference. VEA, 2007, 2006. Each 
about 25 minutes. $89.95 each. 866-727-0840. 
http://www.veavideo.com.

Teaching About Climate Change: Cool 
Schools Tackle Global Warming, edited by 
Tim Grant and Gail Littlejohn, is a collection 
of some of the best articles on the topic from 
Green Teacher magazine (which is also an 
excellent resource). Twenty-fi ve articles on 
foundational concepts, energy and transporta-
tion alternatives, home and community, and 
the school building are included with a list of 

organizations and 
resources and a 
curriculum index. 
All age levels 
are addressed in 
teacher-written 
articles based on 
classroom expe-
riences. Many 
examples of direct 
action are presented 
in this excellent 
resource.

Teaching About 
Climate Change: 

Cool Schools Tackle Global Warming. New 
Society Publishers, 2001. 74 pages. $12.95. 
888-804-1486. http://www.greenteacher.com.

http://www.amnh.org: The American 
Museum of Natural History’s site has infor-
mation on their “Seminars in Science” pro-
gram. Teachers can take their courses online 
(graduate credit available) for $445. Topics 
include Earth: Inside and Out, which looks 
at how the earth evolved and the causes of 
climate and climate change. 

The Discovery of Global Warming, by 
Spencer R. Weart, offers a historical overview 
of the science and politics of climate research. 
If you have the time, this might offer some 
valuable perspective on the whole subject. 
This will not necessarily make it easier for 
you to walk into class Monday morning 
and teach a lesson, but it will increase your 
knowledge and therefore your confi dence 
in talking about the issue with students, 
administrators, and parents. Seventh- and 
eighth-grade students could read excerpts and 
discuss or debate the points raised there. This 
is a highly readable text.

The Discovery of Global Warming. Har-
vard University Press, 2003. 229 pages. $15.50. 
800-405-1619. http://www.hup.harvard.edu. 

http://www.loe.org: Living on Earth 
with Steve Curwood is broadcast on 
National Public Radio. Its Web site has tran-
scripts, podcasts, and additional materials on 
topics such as the coal industry, how com-
munities around the world are affected by 
changing climate, and Wangai Maathai, the 
Nobel Prize winner for her Green Belt tree-
planting movement in Kenya.

http://www.windos.ucar.edu/citizen_
science/budburst: Project Budburst is a 
phenological network fi eld campaign, study-
ing when plants and fl owers bloom. Using 
data submitted by students, scientists learn 
about the prevailing climatic characteristics 
of a region over time.

http://www.citizens4change.org: under 
the Global Education page, you can fi nd a 
collection of links grouped by appropriate-
ness for kids, volunteers, and teachers. 

http://www.davidsuzuki.org/kids: 
Nature Challenge for Kids is David Suzuki’s 
site emphasizing individual ecological 
actions. Lots of links to resources.

http://www.veavideo.com
http://www.greenteacher.com
http://www.amnh.org:
http://www.hup.harvard.edu
http://www.loe.org:
http://www.windos.ucar.edu/citizen_science/budburst
http://www.citizens4change.org:
http://www.davidsuzuki.org/kids:
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Striving for Simplicity
Teaching Science with The Climate Project

by Paulina Essunger

We asked Paulina Essunger to write this 
story about her experience as a volunteer 
with The Climate Project because she 
brings her own multi-faceted perspective as 
a science editor to this topic. As the parent 
of a fi rst-grader, she has personal reasons 
to think deeply about long-term changes in 
our environment and how those may affect 
the lives of our students. —Editor

My fi rst teaching experience—sub-
stitute teaching in a second-grade 

classroom—left a lot to be desired. I had 
no relevant skills whatsoever, really. Half-
way through the day, the kids, sweetly, 
asked if we might sing some songs. 
“Sure,” I said, pleased for them to take 
this initiative. They chose the song, and I 
innocently smiled and tried to hum along: 
“. . .  thank you for today; we’ll see you 
tomorrow!” and with that they all made a 
mad dash for the door. 

This was, as it turned out, their end-
of-the-day-song; it created its own kind 
of snowball effect. Once they reached a 

certain point in the song, nothing really 
could have stopped them from stamped-
ing toward the door for an extra recess for 
them and a good lesson for me. At least 
they didn’t leave the school and go home.

Now, some years later, as a volunteer 
with The Climate Project, I have been 
presenting modifi ed versions of the slide 
show featured in the fi lm documentary, 
An Inconvenient Truth, to local audiences, 
including college and high school students 
and several eighth-grade classes. Last 
winter I accepted an invitation to speak 
to what I understood was a class of eighth 
graders. Too late, I learned it was fi fth 
grade. I didn’t really think An Inconve-
nient Truth was appropriate for fi fth grad-
ers. These students would be my youngest 
yet. I had a fl ashback to the kids storming 
out of the classroom. I felt as inadequately 
prepared for this gig as I had been for fi ll-
ing in, in that second-grade classroom.

The Climate Project

The Project is made up of more than 1,000 
volunteers whose training includes brief-
ings on the scientifi c background behind 
the fi lm. The Project provides an energiz-
ing network, and our discussions have 
repeatedly focused on the question of 
discussing climate change with, and teach-
ing it to, “younger” children—and which 
slides or topics are appropriate for which 
age groups. Many volunteers are K–8 
teachers themselves; their experience helps 
shape these discussions. 

The fi lm ends with suggestions for 
what we can all do to help mitigate cli-
mate change—the suggestions roll by to 
the tune of Melissa Etheridge’s, “I Need 
to Wake Up.” But many Climate Project 
audiences want a much greater focus on 
direct actions: What they can do, what 
they should do. Consequently, in tailoring 
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our presentations, many of us spend a lot 
of time on solutions. Interestingly, public 
opinion research suggests that understand-
ing that we have real opportunities to 
solve the problem of human-made climate 
change improves the odds of our under-
standing the problem itself.

Because the problem requires a major 
transformation of our energy system, it 
will require political solutions and new 
policy measures. This means people in 
general will have to take more responsibil-
ity for their contributions to democracy, 
becoming the informed public on which 
democracy is based. 

In the classroom

While I think fi fth graders have a respon-
sibility to do their part toward supporting 
this feature of democracy, I do not think 
it’s by their seeing the connection between 
policy solutions and their own actions. Nor 
is it by calculating their carbon footprints, 
although that can be a fun and, if done 
with care, edifying classroom activity. 
Happily, I instead think most fi fth-graders’ 
job is to try science on for size.

Many fi fth graders will use their 
still-vivid imaginations as we talk about 
drilling and extracting mile-long verti-
cal cylinders of ice, “ice cores,” that spell 
out the earth’s climate history, in detail, 
up to one million years back in time. If 
it’s winter, and snow is available, let them 
think about the ice cores as we scoop up 
the snow, pressing it together harder and 
harder. No matter how tightly they com-
press the snow crystals, tiny pockets of air 
are trapped between the crystals inside the 
snowball, too.

As snow falls, the fl akes land to make a 
fl uffy softness. The soft feeling is largely 
the result of the air trapped between the 
fl akes. As more snow falls on top, the bot-
tom snow gets packed tighter; it gets less 
soft, but some air remains in there, and 
when the snow fi nally turns to ice—a pro-
cess we can approximate by pressing the 
snow with our hands and shaping snow 
balls—some air is still trapped inside, 
sealed off in little bubbles. 

Drilling down into this ice, for example 

on the Antarctic ice sheet, the air bubbles 
provide an extended history of Earth’s 
atmosphere. One eighth-grade student suc-
cinctly captured the enormity of the fact 
that these frozen bubbles provide us with 
access to air along a timeline of almost a 
million years: “Ewww! Talk about stale 
air!” Following the girl’s comment, dis-
cussion in that class focused on: “What is 
“stale” air, anyway? What is air, again? 
Would the air in the old ice be stale? 
Why?” 

These seemed to be valuable questions 
to explore with the fi fth graders, too. If 
you could melt some very old ice, “What 
would it taste like? Why? What in that 
ice could possibly tell us anything about 
how hot or cold or wet or dry it was back 
when the water evaporated, then made the 
clouds, that brought the snow, that fell and 
formed the ice?”

A good slide show presentation—for 
any age group—amounts to telling a well-
illustrated, dramatic story. No matter the 
age of my audience, when explaining how 
glacial ice keeps its own record of time 
through a layering phenomenon, I narrate 
and act out the following:

Imagine you are in Antarctica. You dig 
two big pits next to each other—so that 
there is a thin wall between them. Now, 
jump down into one of them, cover the 
top of it with a tarp and face the shared 
wall. Sunlight will come through the wall, 
and you will see layers of light and dark 
snow. The light snow is letting more light 

“Tuck” the stuffed owl, an 
elementary school mascot, 
traveled with climate 
scientists to Antarctica. 
Here, Tuck is hanging out 
in a snow pit scientists use 
to study the annual layering 
of snow (the darker bands 
are made up of the more 
compacted winter snow; the 
lighter bands are made up of 
the coarser summer snow).
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through because it is coarser. That’s the 
less tightly-packed summer snow. The 
darker layer is fi ner-grained winter snow.

In telling this, I go through the motions 
of digging the pits, jumping in, squint-
ing at the brighter layers, and more. As I 
“jump in,” I switch slides from one show-
ing scientists on the glacier to one showing 
the view from inside the covered pit. For a 
great example, see: http://earthobservatory.
nasa.gov/Newsroom/NewImages/images.
php3?img_id=17131.

The Climate Project has grown out 
of the explanatory power of images such 
as these, which are readily available to 
schools through search engines that pro-
vide image search tools. It may be that 
we could all do more with images. I’m 
not suggesting classes be turned into yet 
more “screen time,” but teachers may want 
to further explore this medium. Options 

Paulina Essunger 
lives with her fam-
ily in Vermont. She 
telecommutes as a 
science editor spe-
cializing in climate 
change. When she is 
not volunteering with 
The Climate Project 
she enjoys helping 
out at her son’s ele-
mentary school.

NO SNOW?

I know teachers who have great luck with ice chips (as 
stand-ins for snow) for students to mess around with, for 
them to squeeze and realize there’s air trapped in there. 
So I decided to include the ice chips again, even though 
the main lesson I had learned from ice chips so far was that 
they melt very fast indoors. (I think you might need access 
to a lot of crushed ice, and have the students all working 
together on a table with a big pile of ice.)

include using images as backdrop illustra-
tions to a lesson or discussion, with the aid 
of a laptop, screen, projector, and prefer-
ably, a remote control to enable a more 
natural discussion and story-telling atmo-
sphere.

Back to the snow pits

“The seasonal layering effect is retained 
even as the snow is compressed to 
ice—the different qualities of snow yield 
different qualities of ice; you can count 
the layers of snow or ice, much like rings 
on a tree, and determine, for instance, 
how many years apart two given lay-
ers are. What happens to a layer of ice 
as even more ice accumulates on top of 
it, and more and more ice? Does it keep 
getting pressed together? Does the layer 
get thinner? How much can it get pressed 
together? Then what happens?”

For my fi fth-grade group, the goal was 
to generate and explore questions like 
these. This required a conceptual shift: 
“Ask not what to take out of the slide show 
for the fi fth graders but what to leave in.” 
I chose to focus on the message about cli-
mate and our atmosphere that can be deci-
phered from the ice cores. In retrospect, 
this decision seems obvious. Not neces-
sarily the ice part, but choosing one of the 
most basic science components and having 
as much fun with it as I knew how.

For simplicity

In refl ecting on working with students this 
age I’m tempted to simplify even more, 
choosing either air bubbles (and their 
record of CO2) or the ice (and its record 
of temperature and precipitation). But, of 
course, they go together and have a joint 
story. 

Next time the weather is right, I can’t 
think of a better way to end a class on 
the secrets of ice cores than by making a 
mad dash for the door—having that extra 
recess—and catching a moment in time, in 
the history of our atmosphere—if only for 
a moment—in a simple snowball.  �

http://earthobservatorynasa.gov/Newsroom/NewImages/images.php3?img_id=17131
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If we are to teach adolescents about the 
threats of our changing climate we should 

also empower them to feel that they can make 
a difference. Middle school science teachers 
face ethical dilemmas when it comes to teach-
ing about global warming. To not share the lat-
est scientifi c fi ndings on climate change would 
seem a gross error of omission, comparable to 
16th century teachers not mentioning that the 
world is round.

As often happens with scientifi c discoveries, 
current knowledge can leap ahead of the typical 
understanding of the community, especially if 
people are not actively trying to educate them-
selves on a topic. Teachers of climate change 
will likely fi nd themselves paddling upstream 
as public knowledge lags behind the most cur-
rent scientifi c consensus. Adding to that burden 
are textbooks such as mine that state specifi -
cally, “Not everyone agrees about the causes of 
global warming. Some scientists think that the 
0.5 Celsius degree rise in global temperatures 
over the past 120 years may be part of natural 
variations in climate rather than a result of 
increases in carbon dioxide.” This particular 
printed textbook statement is now out of date, 
but in the hands of a parent can be a potent tool 
to push against this teaching. 

Even more importantly, constructing deep 
understandings of the mechanisms and rami-
fi cations of climate change may leave students 
depressed and turned off to science if they are 
not also provided with opportunities to take 
some action. At Eagle Valley Middle School, 
students are provided an opportunity to take 
action through a class called River Watch.

John Muir wrote over a hundred years ago, 
“When you look at anything in the Universe 
you fi nd that it is hitched to everything else.” As 
a middle school science teacher in Colorado, I 
am charged with teaching to the following aca-
demic standard, “I will understand the structure 
and function of living things, the processes of 
life and how living things interact with each 
other and their environment.” Teaching students 
about the ecological consequences of climate 
change can provide numerous opportunities to 

address the various aspects of this global stan-
dard. To some, the teaching of climate change 
may seem a burden, one more concept or unit 
to fi t into an already overwhelmed curriculum. 
However, I have found that it can be readily 
incorporated into existing curriculum.

Climate studies
Seventh graders at my school begin the year 
studying weather and climate. They learn the 
difference between weather and climate and 
gain the background knowledge that will help 
them understand climates around the world. 
Later in the year when introduced to concepts 
in biology and ecology they gain an apprecia-

The Ethics and Effi cacy of 
Teaching Climate Change

by Ted James
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tion for Earth’s various biomes 
and how a biome is largely 
defi ned by the temperatures 
and precipitation patterns that 
characterize its climate. They 
learn how the plants in a biome 
are uniquely adapted to the 
climate in that region and how 
the other organisms depend 
on the plants to pass energy 
up the food chain. If the tem-
perature and precipitation pat-
terns change, the plants have to 
adapt or they will die off. 

If they die, everything up the 
food web is affected and must 
also adapt, or die. As plant com-
munities die off, new ones that 

can survive the new climate may move in if 
the soils haven’t been eroded away from the 
lack of vegetation. The new plant communi-
ties become the foundation for the new biome. 
This is a simplistic view but one that a seventh 
grader can understand and remember. 

For many students, truly grasping this 
concept and then looking at the recent 
data, and conclusions issued by the Inter-
governmental Panel on Climate Change in 
their 2007 report, can lead to disillusion-
ment because of the dire predictions the 
evidence offers. It is important to energize 
and empower these teenagers with Service 
Learning opportunities so they can feel that 
they make a difference and there is indeed 
hope for their future. 

Service learning and River 
Watch

My favorite part of being a teacher at Eagle 
Valley Middle School is getting to lead the 
River Watch program.  I am energized by 
the students’ enthusiasm. I am typically con-
fronted by eager students asking, “Mr. James, 

Mr. James! Do we get to go to the river 
today?” On the other hand, I must say that 
after a lesson involving a video or reading 
an article about climate change I can sense 
the energy being zapped from my students. 
The mood of the classroom is palpably dif-
ferent. Students often leave with a depressed 
demeanor. As a teacher, I fi nd this diffi cult 
to take. Without the service learning to bal-
ance this negative energy, I can understand 
why many educators may choose to steer 
clear of even teaching about climate change. 
Depressed teenagers are no fun to be around. 

This past school year EVMS students 
made a very unique contribution to our 
watershed by raising endangered razorback 
suckerfi sh in our classroom aquarium. It 
was a special program with the U.S. Fish 
and Wildlife Service and the Colorado Divi-
sion of Wildlife that was offered to fi ve 
select schools in Colorado. This successful 
program provided a myriad of real-world 
learning experiences, including lessons on 
how human infl uences can be detrimental to 
animal habitats. 

A decade or so earlier, the razorback 
population (an endemic species in the Colo-
rado River) had been reduced to less than 
a dozen fi sh in its natural habitat between 
Rifl e, Colorado and Lake Powell in Utah. 
Historically these fi sh, which can grow to 
four feet in length, had large populations and 
were referenced in the oral histories of both 
Native Americans and pioneers in the Colo-
rado River Watershed. Scientists were able 
to convince the U.S. Senate to appropriate 
a million dollars to the recovery program. 
They showed the politicians how razorbacks 
are indicators of water quality in this river 
which supports a huge human population in 
the Western United States. It had been deter-
mined that the razorback population had 
declined because of human activities such 
as dams and impoundments along the river, 
as well as low fl ows brought on by extended 
droughts linked to climate changes. 

In September of 2006, EVMS seventh 
graders were provided with six baby razor-
backs who were descendants of this original 
population to raise. While learning the prin-
ciples of ecology, students fed their razor-
backs daily and maintained a healthy habitat 
for these cute little critters. They applied 
their skills gained from River Watch class. 

“My biggest concern about 
climate change is having all 
the glaciers melting, causing 
the sea level to rise which 
will eventually put coastal 
areas under water.” 
  —MEGAN, 8TH GRADER.

“My biggest concern about 
climate change is how the 
animals will survive, and 
if the West will get even 
hotter. Will we still be 
able to live here? I am also 
worried about the health of 
our rivers.”  
  —ZOE, 8TH GRADER

The endangered 
razorback
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They did the same experiments to test the 
aquarium as they used to monitor the chemis-
try of their four local stream sites. At the end 
of the school year they measured and tagged 
their fi sh and released them into the Colorado 
River. What a celebration it was!

Eagle Valley Middle School has had a River 
Watch program for eleven years. They are one 
of nearly a hundred schools in the Colorado 
Watershed Network that are monitoring the 
ability of their local streams to tolerate pollu-
tion. Students are often taken aback when they 
learn that in the United States it is legal to pol-
lute rivers. There are regulations that set mini-
mum standards for water quality based on each 
stream’s unique chemistry and tolerance levels. 
Students in the network have collected much 
of the data used by the State’s Water Com-
missioners to set the standards. The Colorado 
Watershed Network has provided more data on 
water quality than all of the rest of the western 
State’s efforts combined. 

This year the EVMS River Watch pro-
gram is expanding, offering students an 
opportunity to continue their study of riv-
ers in eighth grade. The eighth-grade River 
Watch class focuses on the effects of climate 
change on rivers. Not only do the eighth 

graders continue monitoring 
their stream sites, they also 
serve as teaching assistants to 
bring the new seventh-grade 
River Watchers up to speed. 

Students test their riv-
ers for hardness, alkalinity, 
pH, dissolved oxygen, and 
temperature levels as well as 
sending samples to the CWN 
lab in Fort Collins to moni-
tor for heavy metals and nutrient pollution. 
Additional service learning opportunities 
are provided each spring, when as seventh 
graders, these same students participate in 
an aquatic research program led by the local 
Gore Range Natural Science School. There 
they hone college-level biology research 
skills by sampling and analyzing the macro-
invertebrate populations which are indica-
tors of water quality in their streams. EVMS 
students have been collecting this data for a 
decade now and it is available to scientists 
with the Colorado Division of Wildlife and 
the U.S. Bureau of Land Management. 

Realizing that the overall amount of fresh 
water available on the planet is likely to 
decrease due to our changing climate and 
burgeoning human population can be discour-
aging, but at least these students are actively 
involved in a network that seeks to protect and 
enhance their water resources. Obviously time 
will tell how dramatic and pervasive these 
changes will be. While learning about science, 
these students are watching rivers and devel-
oping some ethics of their own.

Resources
DVDS
Strange Days on Planet Earth: The One Degree 

Factor. Directed by Mark Shelley. National Geo-
graphic, 2005.

Global Warming: The Signs and the Science. PBS 
Home Video, 2005.

“Global Warning.” 60 Minutes TV News Program. 
Scott Pelley, Correspondent. CBS Broadcasting, 
aired February 19, 2006.

TEXTBOOK
Prentice Hall Science Explorer Series: Weather and 

Climate. New Jersey: Prentice Hall, 2002.

WEB SITE
Teachers’ Guide to High Quality Educational Mate-

rials on Climate Change and Global Warming, 
Susan Joy Hassol, http://www.hdgc.epp.cmu.edu/
teachersguide/teachersguide.htm, 2002. 

“I like River Watch 
because I get to learn out-
doors.  I can think better 
when I am outdoors”. 
  —JOSH, 8TH GRADER

“River Watch is impor-
tant because it gives us 
a chance to monitor the 
river. If we watch it over 
a period of time we can 
see a pattern. If some-
one pollutes the river, we 
can see a change, plus we 
have data to prove that it 
was not polluted before.”  
  —ZOE, 8TH GRADER

Ted James is in his 
twelfth year of teach-
ing science to seventh 
graders at Eagle Val-
ley Middle School in 
Eagle, Colorado. He 
is on the Board of 
Directors of both the 
Colorado Watershed 
Network and the Gore 
Range Natural Science 
School. 

Coding a pit tag

http://www.hdgc.epp.cmu.edu/teachersguide/teachersguide.htm
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What’s a Kid to Do?
It seems sometimes like changes in the climate are huge and distant phenomena impacted more by big 

business and industry than by individuals. But there are indeed some simple things that students have been 
doing throughout the nation to impact the level of CO2 in our atmosphere. Here are just a few:

1) Getting to school: Fourth graders at the Friends Meeting School in Ijamsville, Maryland, checked 
motorists’ tire pressure to ensure the most fuel efficient travel possible. Walking, biking, and taking the bus to 
school (rather than driving a car) all save on carbon emissions. http://www.walkingschoolbus.org. 

2) Reading, writing, and paper consumption: Change the Margins! (http://www.changethemargins.
com.) By resetting the default margins on word processors, students have used less paper over time, which 
means fewer trees cut, and less manufacturing of paper. Using scrap paper, collecting paper to recycle, and 
using both sides of a sheet of paper also reduce consumption.

3) Time to eat: Students are reusing containers, choosing products sold in less packaging, and growing 
their own food in school gardens. Glenview Elementary students in Oakland, California, have even made 

solar ovens to cook snacks and lunches. 

4) On the playground: Elementary 
students in Brewerytown, Pennsylvania, par-
ticipated in a tree-planting program. Tree-
planting is a great activity that enhances the 
ecosystem, provides shade, and consumes 
some of that infamous carbon dioxide we’re 
trying to get rid of. This can also be a great 
way to involve the community with the school.

5) At the end of the day: Schools are 
turning off appliances, lights and computers 
(even at the power source, as some equip-
ment draws electricity when switched off, but 
plugged in). Fourth-grade students in Jasper 
Elementary school in Alberta, Canada, have 
done home energy audits to better understand 
ways to reduce energy needs.
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Students at Columbia School for Girls in Columbus, Ohio, 
deliver their tree donation to the community park.

http://www.walkingschoolbus.org
http://www.changethemargins.com

