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IslandWood prepares educators to address 21st century 
challenges by using the environment as a context for teaching 

and learning. Our classrooms are the urban and natural 
ecosystems that make up the fabric of our communities.  

Discover which path is right for you.  
Your masters degree in education awaits.

4450 Blakely Ave NE  I  Bainbridge Island, WA 98110  I  T: 205.855.4300

 SCHOLARSHIPS UP TO $12,000 
AVAILABLE

LEARN MORE BELOW or 
EMAIL gradinfo@islandwood.org TODAY!

Education for Environment and Community
In Partnership with the University of Washington
IslandWood’s residency grads explore best practices in 
teaching and learning, from forest lab to school gardens.

Urban Environmental Education Graduate Program
In Partnership with Antioch University Seattle
IslandWood’s urban grads gain real-world experience working 
in schools, community organizations, and government 
agencies to learn about how and why urban ecosystems work 
the way they do.

Both programs prepare educators to address 21st century 
challenges by using the environment as a context for teaching 
and learning as they work with a diverse population of children 
and young adults. Our classrooms are the urban and natural 
ecosystems that make up the fabric of our communities.

To learn more about the IslandWood story or about applying to 
one of our programs, please visit our website: 

islandwood.org/graduate-programs

To inquire, please email: gradinfo@islandwood.org

Sign up for the monthly E-newsletter from CLEARING. 
Stay in touch with the latest stories, resources, and 

ideas in environmental education!

How can learning be fun 
and interesting? How can 
we rekindle appreciation of 

nature?
by Chris Helander

There are many people who  
say our current model for  
learning is ineffectual. Parents and 

educators are asking how do you reach 
young people who seem apathetic and 
unmotivated to learn. In old cultures 
before schools, books, and grades; people 
learned by being mentored. Using sto-
ries, ceremony, games, and survival skills 
everyone and everything was a teacher. 
In the modern model of education learn-
ing is force fed, sitting in chairs, listening 
to an adult spouting out information to 
be memorized. Modern children learning 
this way are trained to get their knowl-
edge by memorization of someone elseís 
knowledge. They do not learn how to 
develop the questioning mind or follow 
their hearts to learn from their own 
experiences. 

We have all heard about the stud-
ies done on 
the modern 
human brain 
which show 
we only use 
10% of our 
brains. Recent 
studies show 
an alarm-
ing further decrease to between 5% and 
7% thinking power. Could it be due to 
getting our information almost entirely 
through visually focused stimulation? 
These same studies done on people liv-
ing in aboriginal cultures demonstrated 
brain use at 60% and up to 70% in the 
healers and trackers. Could it be due to 
using all their senses to get information 
about their world, which means using 
all of their brain to learn? These people 

have never sat in a classroom, they donít 
read or write yet they use far more of 
their brain than the modern educated 
person. In aboriginal cultures not only 
the parents and extended family of the 
community are the mentors but nature 
itself is understood as a powerful and 
infinitely wise teacher. By observing 
nature we learn from the tress, from 
the animals, and from the birds. In our 
modern culture we learn almost exclu-
sively from books, and lecture, while our 

young people are 
more inclined to 
learn from T.V. 

At Coyote’s 
Path Wilderness 
School one of the 
skills we mentor 
to others is the art 

of survival skills. When I first began 
to teach, I taught as I had been taught 
in school. This was the “show and 
tell” what I knew about survival skills 
method. One of my mentors, Jon Young 
of Wilderness Awareness School, in his 
Art of Mentoring workshop, calls it the 
“drag and brag” style of teaching. After 
I had taken his workshop I asked Jon 
to come to Portland to teach a weekend 
of nature skills at Oxbow Park. I was at 
my teaching station telling my students 

everything I knew about the Cedar Tree. 
Jon walked by, stopped and listened 
for awhile and then asked me “Are 
you asking them lots of questions?” I 
answered yes, but after he smiled and 
walked away I realized I had only asked 
a few questions of my students. I was 
deep in teacher “show and tell” mode. 
Giving answers even before I was asked 
a question.  How much more meaning-
ful would the experience have been if I 
had them find the answers by saying the 
following:

Everyone come over to this tree and 
smell the branches.
Now smell the bark.
Which one smells stronger?
Has anyone ever smelled this tree 
before?
Why do people put it in their closets?
Do you think that works in the woods 
too?
So what could you use this for in the 
woods?
How could you use it in a shelter?
Could you put it on your skin?
Go ahead rub a little bit of it between 
your fingers?

For the questioning mind learning 
never concludes because it is an 
endless journey with an infinite 

number of destinations.

9 a.m. to 5 p.m., Monday through Friday
Noon to 5 p.m., Saturday

4600 SE Columbia Way, Vancouver, WA.
www.cityofvancouver.us/watercenter

360-487-7111

Free
All grade levels
Call for details

TEACHERS: Bring your students for quality education

On the cover: students from Bolton Middle 
School in West Linn, Oregon engaged in 
learning about the ecology of the Pacific 

Northwest on a 4-day field excursion called 
“Biome Bonanza.” Article on page 28. Photo 
provided by author and teacher Lisa Terrall. 
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Curriculum for 
the Bioregion 
Final Report 
Published

In a document 
funded in part 
by the EPA and 
E3 Washington, 
the Curriculum 
for the Bioregion 
program at The Evergreen State College 
has released a final report on the multi-year 
effort to promote sustainability education 
on college campuses in the state of Wash-
ington. 

The report provides a synthesis of recent 
sustainability programs and trends in three 
core areas: curriculum and faculty develop-
ment, planning and administration, and 
campus and community engagement.

The authors, Jean MacGregor, Co-Direc-
tor, and graduate research 
assistant Danae Presler, 
hope the report will spark 
new ideas and inspire other 
campus and community 
partnerships.

EE News and Events
Some of what’s happening in environmental education 

in and around the Pacific Northwest

Students from Hood Canal School in Skokomish keep a close eye on a kelp crab in one of the many 
touch tanks at an Earth Day event at the school, hosted by the Skokomish Tribe. Throughout the day, 

students from preschool to sixth grade listened to tribal elders talk about the importance of keeping the 
environment healthy, learned how salmon spawn, and got to touch a plethora of critters, including sea 

cucumbers, hermit crabs and starfish. From NW Treaty Tribes Magazine. Photo by Tiffany Royal.

NAAEE 2017 Conference 
Cancelled -  
2018 Conference to be held 
in Spokane WA

Sadly, the devastating hurricanes 
that hit Puerto Rico in September 
forced the North American Asso-
ciation for Environmental Education 
(NAAEE) to  cancel their 2017 confer-
ence that was scheuled to be held in 
San Juan. NAAEE has expressed its 
deep concern and best wishes to all 
those in Puerto Rico and the Caribbean 
islands impacted by the recent storms.

But looking ahead, the 2018 confer-
ence is scheduled to take place in Spo-
kane WA! This will put the spotlight on 
the Pacific Northwest and bring an in-
ternational audience of educators from 
around the world to our doorstep.

Exact dates have not been released, 
but keep your calendar open in Octo-
ber of 2018. This could prove to be a 
pivotal event for environmental educa-
tion here in the Pacific Northwest.
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EEAO Projects 
Moving Forward

The Environmental 
Education Association 
of Oregon has many 
projects in the works, 

including planning for the 2018 Environ-
mental Education Conference (date and lo-
cation still to be determined), a Leadership 
Building Diversity Initiative, implementa-
tion of the Oregon Environmental Literacy 
Plan, Outdoor School for All, E-STEM, and 
implementation of the EE components of 
the Every Student Succeeds Act (ESSA).

CBEEN’s 2017-2018 
Focus is Climate 
Change Education 

We recognize this as 
both a gap and opportu-

nity in the Canadian Columbia Basin. As 
stated in our recent Inventory and Assess-
ment of Community-based Environmental 
Education, “Currently, climate change is 
the biggest environmental threat in the 
Columbia Basin yet only 9% of inventoried 
(environmental) organizations are focusing 
on it”.

Throughout the 2017-2018 year CBEEN 
will place an emphasis to Climate Change 
Education through our resources, work-
shops and events. Please get in touch with 
us if you have any suggestions for resources 
of professional development opportunities 
that we can share with other members of 
CBEEN.

Coastal Learning Symposium: 
Focus on Ecosystems
October 13, 2017

The purpose of this conference in 
Newport OR is to give educators content, 
activities, and resources to engage students 
in learning about the ocean and coast. Reg-
istration includes access to over 20 different 
workshops and field trips, lunch and light 
refreshments, special behind-the-scenes ex-
periences at Oregon Coast Aquarium, and 
more! For more information, contact Sara 
Roberts at sara.shawroberts@aquarium.org 
or call 541-867-3474 x5317.

2018 Residential Outdoor 
Education Conference in the Ozarks

The 36th annual Residential Outdoor 
Education Conference will be held Febru-
ary 16-18, 2018 at Camp Lakewood on the 
grounds of the YMCA of the Ozarks in 
Potosi, Missouri (70 miles from St. Louis).

Conference program and registration 
information can be found at https://www.
roeeconf.org/. 

Friends of Outdoor School leaders Kim 
Silva and Brina Bo-
lenz will be among the 
presenters, which also in-
cludes Dr. Roberta McFar-
land of Camp Waskowitz 
in North Bend, WA.

UVIC Cascadia Sustainability Field 
School

Geography  field  schools  provide 
unique  life-changing learning  opportuni-
ties  for  University of Victoria students.  

In 2016, the Cascadia Sustainability 
Field School traversed the Pacific North-
west region visiting destinations in BC, 
Washington, and Oregon. En route students 
met with community activists, urban plan-
ners, First Nations, academics and others, 
learning about their  efforts  to  promote 
economic, social, and  ecological  sustain-
ability or  resilience in  our region.

Seattle University students and other volunteers clear 
invasive English ivy from Frink Park. Seattle University’ 

Center for Environmental Justice and Sustainability, 
OAR (Outdoor Adventure Recreation) and Earth Corps 

organize this event in May 2017. Photo: Seattle U. 

Grounding Waters

Grounding Waters, a youth mentoring program funded through an EPA Urban Waters grant, connects 
students to nature and encourages them to become advocates for the environment.

Grounding Waters is now mentoring 8th and 9th graders from Alliance High School, Roosevelt High School, 
and George Middle School in Portland. 
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Infusing Sustainability in Teacher 
Education in Washington: The 
Education for Sustainability STEM 
Outcomes Project

Universities and colleges across Wash-
ington State recently received funding 
from the National Science Foundation to 
collaborate on the improvement of Sci-
ence, Technology, Engineering, and Math 
(STEM) teacher-preparation programs and 
to increase the recruitment of diverse STEM 
students into teaching careers. To accom-
plish these goals, a number of “critical-com-
ponent working groups” were developed 
to create, adapt, and pilot materials and 
tools relevant to the preparation of STEM 
teachers. Education for Sustainability (EfS) 
is one of these critical-component groups; 
members of this working group hold a vi-
sion for an interdisciplinary undergraduate 
curriculum that is accessible to all pre-ser-
vice teachers (students preparing for careers 
in K12 teaching) in Washington State.

The development of an EfS curriculum 
and pedagogy will be systems-focused 

and will invoke place-, design-, problem- 
or project-based learning with an explicit 
emphasis on social, economic, and envi-
ronmental justice. The EfS team aims to 
generate transformative learning experi-
ences so that all pre-service teachers have 
the necessary knowledge and skills to teach 
students scientifically rigorous and ecologi-
cally relevant sustainability-practices. EfS 
aims to increase the capacity for teachers to 
meaningfully address real-world challenges 
inside and outside of the classroom. Such 
preparation will culminate in K12 schools 
recognizing the importance of an EfS certi-
fication that integrates across existing state 
endorsable areas.

The Education for Sustainability Work-
ing Group is co-facilitated by Kathryn 
Baldwin, Eastern Washington University 
and Tamara Holmlund, Washington State 
University Vancouver. These leaders have 
built a large and diverse team of educators 
to contribute to this critically important 
task. The Working Group includes faculty 
members in teacher education from Eastern, 
Western, and Central Washington Universi-
ties and all three Washington State Univer-
sity campuses, as well as educators from 
K12 schools and non-profit organizations 
involved in environmental and sustainabil-
ity education.

-from the Strengthening Sustainability on 
Washington Campus: A 2016-2017 Progress 
Report, produced by The Evergreen State Col-
lege Curriculum for the Bioregion, Washington 
Center for Undergraduate Education. Jean 
MacGregor, Co-Director.

Solar 4R Schools Has Changed Its Name to  
Clean Energy, Bright Futures

Recent professional development workshops with teachers in 
Portland and Clark County WA have given classroom teach-

ers a chance to explore renewable energy with a review of 
the science technology and classroom applications of solar 

energy and other renewables for elementary 
classrooms.  In Clark County, teachers ex-
plore circuits, solar cars, and received a kit 

of renewable energy science and engineer-
ing materials to take back and utilize with students.

Programs were co-sponsored by Portland General 
Electric and Clark PUD. As mentioned at the top, Solar 
4R Schools has changed its name to Clean Energy, 

Bright Futures.

EE News and Events

Tesla STEM High School Reduces 
Carbon Footprint

The student Leadership Team of 
Tesla STEM High School in Redmond, 
Washington has launched “Schools 
Under 2C,” a group dedicated to raising 
youth awareness about the environment. 
Consisting of over 100 students, Schools 
Under 2C have led their school to reduce 
their carbon footprint by over a ton and a 
half each month. 

Washington Science Teachers 
Conference in Pasco

The 2017 WSTA annual onference 
will be held at Chiawan High School in 
Pasco on October 20, 2017. Conference 
strands include Equity in the NGSS; STEM 
Certification for All Teachers; Progressing 
through the Standards; NGSS in the 
Elementary Grades, Integrating Energy, 
Engineering and Science; and History and 
Future —Engineering in Washington.
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Diack Foundation Supports 
Science at Northwest Academy

Over the past two years, generous 
funding from the Diack Ecology Educa-
tion Program has greatly enhanced the 
quality of high school science education 
at Northwest Academy. Receiving an 
educator grant (2014-2015), as well as 
a student grant (2015-2016) catalyzed 
opportunities for student-directed 
experiential learning, fostered scientific 
thinking skills, and encouraged students 
to develop connections with the scientific 
community. With the purchase of Vernier 
sensors, digital probes, and LabQuest2 
devices, students have been immersed 
in laboratory investigations that foster 
collaboration, quantitative analysis, 
and mathematical literacy. Students are 
now able to collect data in real-time, 
investigating scientific theory in the lab. 
From these experiences, students have 
developed a more nuanced understand-
ing of key environmental science topics, 
including nutrient cycling, stream health, 
and the use of organisms as biological 
indicators of water quality. The equip-
ment purchased from Diack funding has 
created a lasting legacy for science educa-
tion at the school.

During the 2015-2016 school year, 
funding from Diack enabled teachers 
to create a Science Research Program 
for high school students at Northwest 
Academy. This year long independent 
study course allows motivated students 
to pursue research in the sciences. This 
year’s projects included studying the 

Eelgrass Restoration in 
Puget Sound

Lara Aston, left, and Sue Southard of Pacific 
Northwest National Laboratory work with staff 

from the Suquamish Tribe, and National Oceanic 
and Atmospheric Administration (NOAA) to bundle 
eelgrass for an eelgrass restoration project at the 

old Milwaukee Dock site off Bainbridge Island. 
They tie five eelgrass rhizomes together with a 

twist-tie before transplanting in a sub-tidal area.

Eelgrass is recognized as one of the most valuable 
ecosystem components in Puget Sound. This 

project will contribute to the Puget Sound 
Partnership’s goal of increasing the amount of 
eelgrass habitat by 20 percent over the current 

baseline by 2020. From NW Treaty Tribes 
Magazine. Photo by Tiffany Royal. 

health of a 
Willamette 
River 
tributary, 
and 
investigating 
the efficacy 
of diatoms as 
a biological 
indicator 
of water 
quality. In 
the field, 
students 
learned how 
to record 
qualitative 

and quantitative data, test stream 
water, and assess field sites and habitat 
characteristics for suitable data collection. 
Funding from Diack helped students 
develop a working laboratory at the 
school: we purchased a centrifuge, vortex 
mixer, Falcon tubes, Motic camera, 
weigh boats, E.coli bacterial test kit, rain 
gauge, field bag, waders, and an ipad 
for data collection. It was rewarding 
to watch students’ ideas develop into 
testable research questions and to 
observe the shift in their thinking. They 
created research posters, papers, and 
presentations. In the process, students 
demonstrated academic autonomy, 
developed strong verbal skills, and 
learned how to write a scientific paper.

Through a partnership with The 
Wetlands Conservancy, students adopted 
a data collection methodology to develop 
a “scorecard” system to rate the health of 
each stream using biological and chemi-
cal metrics. Students developed confi-
dence in their work as they shared their 
findings with the larger community at 
the Oregon Youth Environmental Science 
Summit, and at regional and state science 
fairs. In 2015-2016, Jared Kerman, who 
received the Diack grant, and his lab part-
ner, Sarah Hatcher, won the Oregon state 
nomination for the Stockholm Junior 
Water Prize. 

Teachers at the school acknowledge 
the support of Diack for fostering creative 
thinking and encouraging students to 
assume the role of researchers.

-from Diack website - 
www.diackecology.org

  Environmental Education in the Pacific Northwest

Applications for Oregon 
Outdoor School Funding Due 
November 14, 2017

This is an exciting time for Oregon and 
for Oregon’s 5th and 6th grae students 
as OSU Extension works in collaboration 
with schools, partners, and communities 
to launch the statewide Outdoor School 
program.

Applications for 2017-2018 Outdoor 
School funding have been distributed and 
are available to all districts and ESs that 
have completed master 
agreements with OSU.

Applications are 
due November 14, 
2017. 

For more informa-
tion, visit the website at www.extension.
oregonstate.edu/outdoor-school.
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Environmental Education in the Pacific Northwest

By Sarah Rubenstein

In Port Townsend, Washington, learning 
through a sense of place is at the heart 
of our school district. Our small rural 
district, in a waterfront community, 

is three years into a five-year initiative 
that will transform it into a place-based, 
maritime-themed district—connecting all 
subjects and grade levels to the experiences 
of the local maritime community.

The focus of the pre-K through 12th-
grade initiative is student engagement 
through rigorous place-based projects. 
Students’ connection to our community as 
a context for learning gives them a strong 
foundation from which to launch.

This initiative came about through a 
visionary partnership with the Northwest 
Maritime Center (NWMC). The Port 
Townsend School Board adopted the vision, 
and the NWMC committed to raise $750,000 
to support this initiative for 5 years. 

Key Implementation Strategies

Through this initiative we have focused 
on teacher professional learning, building 
community partnerships and teacher-led 
curriculum development. We launched our 
initiative with paid summer sessions, during 
which teachers learned about place-based 
learning and developed their first projects.

In these sessions, we invited key 
community partners to join teachers. 

Maritime and  
Place-based Learning in 
a Rural District

Each year teachers build new projects, 
improve the projects they created in previ-
ous years, and throw projects “overboard” 
that no longer seem to be a good fit. This 
flexibility and willingness to experiment, 
reflect and refine has been key to getting 
more teachers comfortable with project-
based learning.

Now, in the third year of this initiative, 
our teachers are becoming experts in the 
foundations of place-based learning and 
use many collaboration tools. We adapted 
project planning tools from the Buck 
Institute that allow teams of teachers to 
collaborate using Google Docs. Teachers 
show each other new uses for technology 
to support place-based projects. These 
range from recording student thinking 
and reflection in the Seesaw app to using 
Google Classrooms to manage stages of 
projects.

Maritime and Place-Based Learning in 
Action

In first and second grade, our students 
meet social studies standards by studying 
our town and community. They visit a 
100-year-old schooner, Adventuress, to study 
it as a model of a town. Students examine 
how a ship has many of the important 
components of a town, from a waste 
management system to a government.

In fourth grade, students work 
with a biologist at a local tribe to learn 

about fisheries and riparian habitat 
restoration, which are foundational 

to the culture and economic life 
of area tribes in the Salish Sea. 

In 8th grade, our students 
complete the “Salish Sea 

to Olympics Challenge” 
program, where they test 
water quality across the 
Salish Sea, advocate 
for clean water, and 
gain skills to help 
them transition to 
high school. The 
teachers connect 
with diverse 
community 
partners so 
that students 
have multiple 
experiences 
throughout 
the year to 
learn alongside 

Through this collaborative time, teachers 
became more knowledgeable about 
community resources, and community 
partners became engaged in our place-
based projects. It is akin to matchmaking: 
When teachers are building a history 
project, we take them on a field trip to 
the Jefferson County Historical Society 
archives, where they take a tour and meet 
the archivists. Through this initiative, we 
have developed more than 70 community 
partners including: Port Townsend Marine 
Science Center, North Olympic Salmon 
Coalition, Sound Experience and the city’s 
Mountain View Pool.

Teachers have led curriculum 
development. They have permission and 
encouragement to experiment, along 
with the time to collaborate and develop 
projects. In addition to summer professional 
development, teachers participate 
in monthly sessions to deepen their 
understanding of place-based learning and 
to collaborate on projects. Every teacher 
has one “teaching-
release” day, when 
that teacher 
collaboratively 
plans with fellow 
teachers and 
community 
partners.

(cont. page 53)
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By Tiffany Royal
From NW Treaty Tribes Magazine
March 2017

Ben Beckwith, a blond-haired and 
bespectacled sixth-grader, may only 

be 12 years old, but his enthusiasm for 
harvesting salmon matched the size of the 
burly Suquamish Tribe fishermen he worked 
alongside on the Stephie J.

“Get ready, here’s another one coming!” 
Beckwith yelled, tossing a large adult chum 
salmon across the deck to his Chief Kitsap 
Academy classmates on board. One of them 
scooped up the fih and tossed it in a large 
blue tote.

The kids, participating in the school’s 
Ocean to Table program, were experienc-
ing what it takes to be a tribal fisherman 
in Puget Sound. That includes donning 
oversized yellow rain slickers and orange 
gloves to handle the slippery fish on this 
rainy October morning.

With the help of tribal fishermen, tribal 
council members, teachers and peers, the 
middle-school and high-school students 
received a week of messy, hands-on oppor-
tunities to learn how salmon get from ocean 
to table.

“We’re making them do the work and 
they’re really engaged,” said Lucy Dafoe, the 
school’s principal. “They’re fishing, gutting, 
filleting and really learning. I love listening 
to the laughter and interactions, too.”

Students Follow Salmon from Ocean to Table

The harvested fish were taken to 
Suquamish Seafoods where the students 
learned how to fillet a salmon either by using 
the seafood company’s auto-fillet machine or 
the traditional way, by hand. The fish were 
then cut into 4-inch-wide strips and placed 
in a dry brine overnight.

The next day the kids rinsed the fish and 
hung them, six at a time, on 18-inch-long 
cedar sticks. The fish dripped dry for a few 
hours before being placed in the smoke-
house.

After the fish smoked for four days, the 
students visited the tribe’s Kiana Lodge 
kitchen, where general manager Jay Mills 
taught the kids how to can the smoked 
salmon. The cans were distributed to elder 
during Thanksgiving week the rest vacuum 
sealed for gifting later.

Mills and the teachers made certain 
the kids did each step correctly to prevent 
contamination.

“After all this hard work, you don’t want 
to screw it up at this point,” Mills said.

While some of the students had never 
canned fish before, others were well-versed 
from canning with their families for years.

“For me, it’s learning about culture,” 
said Keilah Andrews, who has family from 
Nooksack. “I have some native relatives so 
this will allow me to connect with them on 
another level.” 
“I”ve done this numerous times with 
family,” said Talon Capoeman-Williams., 

Quinault. “It’s fun because I know how to do 
this, so I can show them and explain it in a 
way they would understand.” 
The school is working to ensure the activities 
are not a one-time event, Dafoe said. 

“We do a clam bake monthly and had 
the kids experience a sweat lodge,” she said. 
“But we want to make sure we repeat these 
activities so they learn from them and their 
skills remain sustainable.”

Left: Chief Kitsap Academy student Ben Beckwith helps harvest a chum salmon with the help of Suquamish tribal fishermen. Agove: Classmate 
Keilah Andrews tosses a salmon into a tote aboard the Stephie J. 

Students learned to harvest, fillet, brine, smoke and 
can salmon over the course of a week.
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Of Place and Education 
 

Everyone 
Ought to Have 
a Ditch  
by David Sobel

From the time I was six, this weedy watercourse had been 
my sanctuary, playground and sulking walk. It was also my 
imaginary wilderness, escape hatch, and birthplace as a natural-
ist. Later, the canal served as lover’s lane, research site and holy 
ground of solace. Over the years, I studied its natural history, 
explored much of its length, watched its habitats shrink as the 
suburbs grew up around it, and tried to help save some of its best 
bits…Even when living in national parks, in exotic lands, in 
truly rural country side, I’ve hankered to get back to the old ditch 
whenever I could …

Even if they don’t know “my ditch,” most people I speak with 
seem to have a ditch somewhere—or a creek, meadow, wood lot 
or marsh—that they hold in similar regard.  These are places of 
initiation, where the borders between ourselves and other creatures 
break down, where the earth gets under our nails and a sense 
of place gets under our skin…. It is through close and intimate 
contact with a particular patch of ground that we learn to respond 
to the earth, to see that it really matters…   Everyone has a ditch, 
or ought to.  For only the ditches—and the fields, the woods, the 
ravines—can teach us to care enough for the land.”  (Pyle, 1993)

One problem, of course, is that every child doesn’t have a ditch, 
or even if they do, they’re not allowed access to it. As more than half 
of the world’s children live in urban settings, the availability of ditch-
es, or just urban parklands, is shrinking.  Even in rural and suburban 
settings where patches of woods and ponds are available, parents’ 
concerns about pollution and abduction make these places unavail-
able. And so the task of providing access to semi-wild places with the 
tutelage of caring adults often falls to environmental educators. But 
as environmental educators seek to professionalize their endeavors 
and work more closely with schools, they become assimilated into 
the world of standards, curriculum frameworks and high stakes tests. 
Learning about the environment becomes ingesting a sequence of 
facts and concepts that create environmental knowledge.  The under-
lying assumption is that knowledge leads to the creation of attitudes 
that eventually lead to thoughtful environmental behaviors.   

For instance, California’s curriculum guidelines for Understand-
ing the Local Environment starts out with the healthy notion that, 
“Direct experience in the environment also helps foster the awareness and 
appreciation that motivate learners to further questioning, better under-
standing and appropriate concern and action.” This is followed by content 
guidelines for different grade levels.  Here’s an example of a set of 
related guidelines through the curriculum.   

Grades K-4: Identify basic types of habitats (e.g.. forests, wet-
lands, or lakes).   Create a short list of plants and animals found in 
each. 

Grades 5-8: Classify local ecosystems (e.g.. oak-hickory forest 
or sedge meadow).  Create food webs to show, or describe their 
function in terms of, the interaction of specific plant and animal 
species.  

Grades 9-12: Identify several plants and animals common to local 
ecosystems. Describe concepts such as succession, competition, 
predator/prey relationships and parasitism. 

This is a developmentally appropriate sequence of knowledge 
objectives, but there’s an inherent problem. Because these curriculum 
guidelines are connected to state assessments, the focus often col-
lapses into making sure the students can recite the information.  They 

 

I spend a lot of time these days talking with teachers, foundation 
directors, environmental educators, and evaluators about how to 
most effectively shape environmental stewardship behavior. The 
$64,000 question is—what’s the most effective way to educate 

children who will grow up to behave in environmentally responsible 
ways? Or, more elaborately, what kinds of learning, or what kinds of 
experience will most likely shape young adults who want to protect 
the environment, participate on conservation commissions, think 
about the implications of their consumer decisions and minimize the 
environmental footprint of their personal lives and the organizations 
where they work? There’s a surprising dirth of information about 
exactly how this process works.   

A number of researchers have studied environmentalists to try 
to determine if there were any similarities in their childhood experi-
ences that contributed to their having strong ecological values and 
pursuing an environmental career. When Louise Chawla of Kentucky 
State University reviewed these studies (Chawla 1992), she found a 
striking pattern. Most environmentalists attributed their commitment 
to a combination of two sources, “many hours spent outdoors in a keenly 
remembered wild or semi-wild place in childhood or adolescence, and an 
adult who taught respect for nature.”   Lots of time rambling in neigh-
borhood woods and fields and a parent or teacher who cared about 
nature were frequently cited as causal forces in the development of 
their own environmental ethics. In his autobiography about growing 
up in Denver, lepidopterist Robert Michael Pyle describes the urban 
semi-wild place the inspired him.

“My own point of intimate contact with the land was a ditch. 
Growing up on the wrong side of Denver to reach the mountains 
easily and often, I resorted to the tattered edges of the Great Plains, 
on the back side of town. There I encountered a century-old ir-
rigation channel known as the High Line Canal. Without a doubt, 
most of the elements of my life flowed from that canal.   

“One transcendent experience in 
nature is worth 1000 nature facts.”
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follow the old Dragnet maxim:  “Just the facts, m’am.” As a result, 
providing the direct experience falls to the wayside. The opportunity 
to explore the ditch gets replaced by memorizing lists.  

Go back to Pyle’s description above to see where the problem 
lies.   From exploring the ditch, he became interested in natural 
history and then became an advocate for preservation. Sounds like 
knowledge to attitudes to behavior. My contention, however, is that 
the crux element in his description is, “These are places of initiation, 
where the borders between ourselves and other creatures break down, where 
the earth gets under our nails and a sense of place gets under our skin.” 
What gets lost, when we focus on facts, are the initiation experiences, 
the moments of transcendence when the borders between the natural 
world and ourselves break down. It’s like Dylan Thomas describing 
“I was aware of myself in the exact middle of a living story, and my body 
was my adventure and my name.” It’s these experiences that provide 
the essential glue, the deep motivational attitude and commitment, 
the sense of place. These in turn fuel the pursuit of knowledge that 
leads to conservation behavior. John Burroughs puts it simply when 
he says, “Knowledge without love will not stick. But if love comes first, 
knowledge is sure to follow.”

Which leads me to my controversial hypothesis. “One transcen-
dent experience in nature is worth 1000 nature facts.” Stated in a 
slightly more positive form, it may be that one transcendent experi-
ence in the landscape has the potential for leading to 1000 nature 
facts. Maybe even to infinity and beyond. So the question becomes: 
How do we design family outings, school curriculum, and environ-
mental learning opportunities with an eye towards optimizing the 
possibility of creating transcendent experiences?  Of course, first we 
have to get a sense of what these transcendent experiences are and 
if they really make a difference before we can decide that they’re 
important to pursue. 

Nature Mysticism 
Writing at the beginning of the 19th century, William Word-

sworth was the one of first poets to identify the significance of 
children’s nature experiences. In his Intimations of Immortality from 
Recollections of Early Childhood, Woodsworth recalls his boyhood wan-
derings saying,  

There was a time when meadow, grove and stream, 
The earth, and every common sight, 
To me did seem 
Appareled in celestial light, 
The glory and the freshness of a dream.

Wordsworth contended that children perceived nature different-
ly from adults and that this mode of perception was a gift rather than 
a delusion. Their experiences were transcendent in that the individual 
often felt connected to or merged with the natural world in some 
highly compelling fashion.

Following Wordsworth’s lead, anthropologist Edith Cobb re-
viewed the autobiographies of 300 European geniuses and found that 
many of them described similar kinds of experiences in childhood.   

“My position is based upon the fact that the study of the child in 
nature, culture and society reveals that there is a special period, the little 
understood, pre pubertal, halcyon, middle age of childhood, approximately 
from five or six to eleven or twelve, between the strivings of animal infancy 
and the storms of adolescence—when the natural world is experienced in 
some highly evocative way, producing in the child a sense of some profound 

continuity with natural processes….”
It is principally to this middle-age range in their early life that these 

writers say they return in memory in order to renew the power and impulse 
to create at its very source, a source which they describe as the experience of 
emerging not only into the light of consciousness but into a living sense of a 
dynamic relationship with the outer world. In these memories the child ap-
pears to experience a sense of discontinuity, an awareness of his own unique 
separateness and identity, and also a continuity, a renewal of relationship 
with nature as process.    

Cobb’s description, (a renewal of relationship with nature as process) 
is surprisingly ecological in character, especially when you recognize 
that she was writing in the mid 1950’s, well before any ecological 
theory had developed.   
 
It turns out, however, that these experiences are not limited to genius-
es. Two similar, but unconnected studies, document the widespread 
occurrence of spiritual experiences in nature during childhood. The 
Original Vision: A Study of the Religious Experience of Childhood by Ed-
ward Robinson was conducted by the Religious Experience Research 
Unit at Oxford University in England in 1977. Visions of Innocence:  
Spiritual and Inspirational Experiences of Childhood is a study completed 
by Edward Hoffman in 1992, a practicing psychologist and university 
professor who solicited descriptions of childhood experiences from 
adults in the United States and around the world. Hoffman does not 
reference Robinson’s study, so they appear to be quite independent, 
though their findings are absolutely resonant.

Robinson’s British study was based on adult responses to a pub-
lished query in newspapers asking people if they had ever “felt that 
their lives had in any way been affected by some power beyond themselves.” 
Of 4000 responses, about 15% described childhood experiences and a 
significant proportion of these occurred in nature. Robinson ana-
lyzes these is a chapter entitled Nature Mysticism. Hoffman’s study 
similarly requested respondents, “Can you recall any experiences from 
your childhood—before the age of fourteen—that could be called mystical or 
intensely spiritual?” Again, though no mention was made of nature, a 
significant proportion of the experiences described are nature-based.   

Both authors describe that these are accounts written by adults of 
childhood experiences. Many of the writers suggest that though the 
childhood experience was monumental in significance, they had no 
way of describing the experience in childhood. They were swept up 
in a wave of awe, but had no way to tell their parents what they had 
felt.  Robinson and Hoffman both acknowledge the possibility of the 
experience being reshaped by years of memory, but the similarity of 
the descriptions suggests an integrity to the original experience. Let’s 
dip into some of the experiences.

“Through the spring, summer and autumn days from about 
the age of seven, I would sit alone in my little house in the tree 
tops observing nature around me and the sky overhead at night. 
I was too young to be able to think and reason in the true sense, 
but with the open receptive mind of a young, healthy boy I slowly 
became aware of vague, mysterious laws in everything around 
me. I must have become attuned to nature. I felt these laws of life 
and movement so deeply they seemed to saturate my whole mind 
and body, yet they always remained just beyond my grasp and 
understanding. “     (68 year old male)

(continued on page 47)
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Burning Wisdom:  
The Canoe as a Vessel for Learning

CLEARING
Resources for community-based environmental literacy education
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(continued)

The Context
Palouse Prairie Charter School (PPCS) is a public, K-8 school 

located in the community of Moscow, Idaho. Moscow has 
approximately 25,000 residents and is the home of the University 
of Idaho. Within Moscow there are multiple K-8 schools including 
two public charter schools. PPCS being one, has approximately 
120 students in grades K-8. PPCS espouses the Expeditionary 
Learning (EL) model, which will 
be discussed below. PPCS students 
experience two learning expeditions 
each year in grades K-5 and three per 
year in grades 6-8. Some examples of 
expedition topics are: historic buildings 
in the community, how plants grow 
and their many uses, regional water 
conservation, geology of the region, 
human rights with immigration, the 
Israeli-Palestinian conflict, the sixth 
mass extinction, and the giant Palouse 
earthworm, to name just a few.

The EL approach has its roots in 
Outward Bound and began in 1992 
(Cousins, 2000). EL can be traced back to Kurt Hahn and some 
of his progressive boarding school curriculum that led to the 
forming of Outward Bound as early as 1933. The EL model is 
based on ten design principles that guide the development and 
implementation of learning expeditions. The ten principles 
emphasize self-knowledge, caring and collaborating with others, 
active engagement in the natural world, and active learning based 
on the whole person (Expeditionary Learning, 2011). Teachers 
within EL schools work to develop learning expeditions that 

integrate educational standards across disciplines and leverage 
resources within the local and regional communities to enhance 
the student experience by showing that there is a rhyme and 
reason to the educational activities that students are engaged in. 

The 4th grade class at PPCS embarked on the Confluence of 
Cultures learning expedition in the spring of 2017. In the state 
of Idaho, 4th grade social studies standards focus on westward 
exploration and expansion and Idaho tribes. In an effort to bring 
the historical content alive, a serendipitous connection was made 
within the local community of Moscow between the 4th grade 
teacher and graduate students who had extensive experience 
in boat building and river navigation. The idea of building a 
canoe with the 4th grade students at PPCS quickly took on a 
life of its own. A David Thompson-style cedar plank canoe was 
deemed appropriate for this learning expedition as it integrates 
the cultural influences of European and Indigenous peoples 
throughout the history of Western North America. In 1811, David 
Thompson, an English-born explorer and geographer, led the first 
expedition to navigate the Columbia River from its headwaters 
to the Pacific Ocean. Thompson also created a series of maps that 
provided the most complete record of western North America 
into the nineteenth century. Through his explorations, Thompson 
interacted closely with many Native American peoples and built 
seven cedar plank canoes that incorporated both European and 
Indigenous techniques. The David Thompson-style canoe was not 
only appropriate for this project given the historical geographies 
in which the canoe was built and used, but also a feasible option 
for available financial resources and the time required by the 
canoe-building guides to complete the project.  

The community of Moscow, Idaho is located on historic Nez 

by Renée Hill, Adam Wicks-Arshack, and Brant G. Miller

Canoes and other forms of human powered watercraft have been utilized by human beings all 
around the world since time immemorial. For this reason, the study of canoes can serve as 
a gateway to analyze, compare and learn from the world’s cultures and the unique histories 

therein. However, our education systems struggle to connect with students’ lived experiences in 
ways that honor their home culture and engage in ways that are greater than the sum of their parts. 
Decontextualized educational experiences have shown to be problematic within the formal education 
system. Moreover, in our current climate of high stakes testing and curriculum reforms that fail to 
account for the diversity within contexts of education, students are left listless towards schooling that 
ineffectively attaches to anything meaningful in their lives. Each community and regional context 
affords seemingly endless opportunities for connecting curriculum to on the ground issues that are 
meaningful and relevant to students’ lives. In this article, we are going to tell the story of how a David 
Thompson-style canoe served as the curricular centerpiece for a 4th grade learning expedition that 
explored the confluence of cultures throughout Idaho’s history.

✩
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Perce tribal lands and is situated between two reservations, the 
Coeur d’Alene and the Nez Perce. Additionally, Moscow is within 
close proximity to the Clearwater and Snake rivers, two major 
waterways that have historical significance for navigation, fishing, 
and inhabitation. Moscow is located in the 
Inland Northwest, and the many rivers of the 
region connect people, culture and historical 
events as they flow together and make their 
way to the Pacific Ocean. People and cultures 
coming together to influence each other, just 
as our rivers do, has played a significant 
role in the history of Idaho and the Inland 
Northwest region.  Furthermore, there is 
a revival of canoe culture in Idaho and the 
Inland Northwest, resulting in canoes from 
different cultures coming together. It is with 
this in mind that the Confluence of Cultures 
learning expedition sought to build on local 
resources to create meaningful learning for 
the 4th grade students. 

The Curriculum
The building of the David Thompson style 

cedar plank canoe served as the thread that 
wove the entire learning expedition together. 
Rigorous history, social studies, and literacy 
work in the classroom was balanced with hands-on woodworking 
throughout the semester. Individually, each student hand-carved 
their own paddle and collaboratively as a team/crew, the students 
built a 21 foot cedar canoe. Here we explain the main elements 

of the classroom 
curriculum, as well 
as corresponding 
canoe specific 
activities. The 
curriculum for the 
learning expedition 
spread across the 
spring semester 
and included a 
short kick-off unit 
followed by three 
discrete month-long 
case studies.

Kick-off unit. 
In the kick-off 

unit, 4th grade 
students began 
learning about the 
historic and current 
mixing of cultures 
in Idaho, and 

beyond, and how this process has shaped who we are. Students 
started this journey by reading about interactions between 
Columbus and the Arawak people and critically analyzing who 
really “discovered” America. Then student groups were assigned 
one of five federally recognized tribes in Idaho and created 
posters to present general information about their tribe, including 
the types of canoes they made and used, as well as maps 
highlighting both historical territories and current reservation 

boundaries. 
During the kick-off unit, along with being introduced to 

historical canoe styles, students were presented with a variety 
of activities to learn about woodworking. For example, students 
learned about the various tools that would be used to build the 
canoe and paddles. Safe use of tools and proper technique were 
emphasized up front. Students were also able to practice using the 
tools with expert supervision to ensure proper technique.

Case study #1.
 In the first case study, students studied the history of west-

ward exploration and expansion in the United States, and began 
to understand both positive and negative impacts of the conflu-
ence of cultures in our history. Students learned about the canoe 
supported expeditions of Lewis & Clark Corps of Discovery, 
David Thompson, and subsequent westward expansion (i.e. colo-
nization), with particular focus on the impacts on Indigenous peo-
ples. They read and examined stories about the Nez Perce War, 
the Navajo Long Walk, and the Cherokee Trail of Tears. 

During the first case study, students began carving their 
individual paddles and also helped with canoe building tasks 
where applicable. For the former, students outlined the shape of 
the paddle based on body length measurements to ensure that 
their paddles would fit them perfectly. Once the shape was set, an 
adult used a jigsaw to cut the cedar board. From there, students 
began using hand planes and other woodworking tools to refine 
the shape of the paddle. This task would carry through both case 
study #1 and #2. 

Burning Wisdom
(continued)
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Case study #2.
 In the second case study, students discovered the power of 

storytelling to understand culture. They explored the meaning 
of “culture” by defining their own personal values, making 
an artistic poster to express how our design principles help us 
shape our school culture at PPCS, and learning about Indigenous 
cultures directly from experts, including Shoshone-Bannock, 
Oglala Lakota, San Carlos Apache, and Nez Perce tribal members. 
Next, students studied the structure and elements of written 
and told stories. They analyzed picture books to identify the 
structure of a story and elements of culture, learned the elements 
of oral storytelling from an expert storyteller, evaluated videos of 
Indigenous storytellers using these elements, then practiced using 
these elements to tell the class a myth from an Idaho tribe. 

As students shaped and sanded paddles, there were numerous 
opportunities to work on building the canoe. For example, 
students measured the keel board and secured it to the gunwales 
using a clamp that supports bending to create the shape of the 
canoe. Students also laid out the ribs and measured with their 
hands where the ribs needed to be bent. Then they labeled the 
ribs to denote where the ribs would go on the canoe. Once the 
ribs were bent, the students helped by pouring hot water on the 
ribs as they were being positioned and secured which provided 
the full shape of the 
canoe. Once ribs were in 
place, students sawed 
the ribs extending 
beyond the gunwales 
flush and also sanded 
sharp edges throughout 
the process. Students 
participated in ways that 
were within their abilities 
throughout the project. 
This was oftentimes a 
sliding scale with some 
students taking more 
initiative than others, or 
showing more aptitude 
for woodworking. Every 
student was vested in the 
canoe building process.

Case study #3. 
For the third case study, each student interviewed family 

members about their family values and culture, and wrote stories 
with their “family motto” as the theme. Students used a high-
quality criteria checklist together with peer and teacher feedback 
for multiple drafts and revisions. Then they practiced telling their 
stories using the elements of storytelling they had previously 
studied, and prepared to tell their stories around the campfire 
at their Celebration of Learning. Throughout the expedition, 
students identified words of wisdom that they would want to 
strive to live by and recorded them in their handmade journals. 
By integrating what they learned throughout the three case 
studies, each student wrote a nugget of wisdom that expressed 
a genuine and valuable lesson that they learned from experts 
(people and texts) about the confluence of cultures. 

With the canoe almost to completion, students began 
preparing for the water. Students created potential names for 
their canoe and voted to name the canoe Burning Wisdom. 
Then students, their family members, and community members 
engaged in the canoe-building process participated in a naming 
ceremony where Burning Wisdom was officially given her name 
and wished well on all future river journeys. Next, student’s 
artistically wood burned their unique nugget of wisdom into 
the gunwale and thwarts of the canoe so that their message of 
understanding and hope about the confluence of cultures can 
be read by all who paddle in Burning Wisdom. Students then 
oiled the canoe and paddles and learned about water safety 
in preparation for the Celebration of Learning and the maiden 
voyage of Burning Wisdom. At the final Celebration of Learning, 
students paddled their hand-crafted canoe on the Snake River, 
together with members of their own families and traditional 
canoe families who brought their own dugout canoes from 
throughout the region. 

The Work of Canoe Building
Canoes as a vessel of education allows students to draw 

connections between their local waterways and the cultures 
traditionally travelling and utilizing those waterways. Because 

all canoes are different 
and are designed in 
tandem with the region’s 
environment, the act of 
building a canoe with 
students and community 
members can provide an 
authentic gateway into 
deep learning. Grounded 
in place-based educational 
theory, using the canoe as 
a vessel for education is 
readily adaptable to any 
region’s waterways and 
traditional watercrafts. 
Below we discuss three 
key elements that should 
be considered when 
creating a canoe building 
educational experience 

with youth. 
Collaborate with a local master canoe builder. If you are 

not familiar with canoe building it is critical to connect and 
collaborate with a master canoe builder who is familiar with the 
geographically relevant canoe style. It is important to connect 
with those who are interested in teaching their craft and working 
with youth, and who are willing to adjust their canoe building 
routines with the teachers desired scheduling. Ideally, the canoe 
builder would be in charge of sourcing all materials and tools; 
however, the teacher may be required to purchase supplemental 
tool/materials as needed. If you do not know a local canoe 
builders, here are several methods to aid in the finding of a canoe 
builder:

• Google search - A simple internet search using keywords 
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such as “traditional canoes of the Pacific Northwest” or search for 
a “traditional canoe builder” in your town.

• Native American Tribes - Traditional canoes are built by 
tribal members across the Northwest and these canoe builders 
are knowledge keepers for both their people and the regions in 
which they live.  

• Wooden Canoe Heritage Association (WCHA) - The WCHA 
serves as a gathering place for canoe builders across the country. 
With online forums and social media, a local canoe builder is just 
a click away: www.WCHA.org. 

Decide on the canoe building location. Where the canoe 
building takes place matters. An ideal space would be outdoors 
in a location on the school premises. However, some canoes are 
suitable for indoors, provided that the canoe builder approves of 
the location. Additionally, for some traditional canoes a fire is a 
vital canoe building tool for bending wood or soaking (in warm 
water) raw materials. If a fire is not possible, propane burners 
can be used to supplement a heat source. If outdoors, a covered, 
dry area will ensure the students’ comfort while they build their 
canoe. And finally, it is critical that the space be open and large 
enough to accommodate parents and community members who 
come to observe or help build the canoe. An ideal space would 
be big enough for many people to gather, and have the option of 
serving food, having a fire, and creating a community bond.

Connect canoe building to curriculum. The degree that 
the canoe building project is integrated into the curriculum is 
left to the teacher’s discretion. However, from our experience 
we believe that careful integration can make this project very 
powerful while meeting state requirements for multiple subjects 
and skills. Additionally, the teacher must communicate with the 
canoe builder to ensure compatibility with classes and building 
schedules. We recommend that the students visit the canoe site at 
least three times a week. This ensures the student’s engagement 
with each step of the process and provides enough hands-on 
education for the students to learn actual wood working skills. So 
as to not completely burden the students and teacher, the canoe 
builder will typically continue working on the canoe throughout 

the days when no students are scheduled to visit. 

One of the most rewarding aspects of using the canoe as an 
educational vessel is discovering and uncovering the myriad 
of ways to integrate canoe building with the curriculum and 
educational standards that must be met. While this requires 
some degree of creativity, simple lesson plans can be created to 
explore principles of mathematics, for example, using scale model 
canoes using ratios, speed, displacement and hydrodynamics or 
even determining the mass of a dugout canoe (compared to the 
log before it was carved). Additionally, environmental science 
standards can be met through the exploration of the species 
of trees and plants required to build a canoe, which opens up 
opportunity to explore forest ecology, invasive species, and other 
relevant topics. And as illustrated by the Confluence of Cultures 
curriculum model described above, canoe building provides a 
unique and culturally relevant opportunity to explore history and 
different cultures’ uses of canoes on their local waterways.  

When possible, we advise that the canoe builder facilitate 
and provide a paddle carving module to the canoe building 
project. While some steps in canoe building are quite technical 
and tedious, we have demonstrated students from the 4th grade 
and up are capable with carving their own canoe paddle in three 
to four weeks. The opportunity for students to carve their own 
paddles allows for an individual sense of accomplishment while 
the canoe is a collaborative group project.   

Organize a trip to paddle the canoe. Finally, canoes are built 
to be paddled. It is critical to plan a culminating maiden voyage 
where the youth launch and paddle the canoe that they built. 
This should take place at a local waterway that the students 
learned about during the course of the year. The paddle event 
can occur in the course of an afternoon, or more ideally, with a 
full day or overnight experience. For the paddling component, 
we recommend that you can coordinate with a local watersports 
organization or outdoor recreation program who can provide life 
jackets and expertise in water safety protocols. These culminating 
voyages are a ceremony to honor the canoe but also the students 
and community members  who participated in the project. 

Secure funding. Projects like this require funds. Often 
times in-kind resources can get a project down the path quite a 

ways. Depending on the level of resources 
needed that cannot be procured through local 
volunteers, plan to budget between $2,000 and 
$10,000 to adequately cover costs. We have 
found local education funds are of reasonable 
magnitude to support an effort such as this. 
For example, we recently were awarded 
approximately $10,000 for the upcoming 
academic year to build another David 
Thompson-style canoe with PPCS 4th graders 
and collaborate with a regional tribal school 
building a traditional dugout canoe.

Lessons Learned
Throughout the building of the canoe as a 

narrative thread of the Confluence of Cultures 

Burning Wisdom
(continued)
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learning expedition, many 
lessons were learned that 
may prove helpful for readers 
interested in doing a similar 
project within their context. 
We will share lessons learned 
from the perspective of the 
teacher and lead author, Ms. 
Hill. 

Standards-based education 
can be hands-on, meaningful 
and authentic! If it can be, then 
it should be. If research and 
practice show that it works 
to achieve educational goals, 
then when it is possible in 
the context, then that should 
be the goal. In this particular 
learning expedition, I was able 
to hit all of the required social 
studies and English Language 
Arts (reading, writing, speaking, and listening) standards in 
the classroom, AND we had time to build a canoe. So my main 
message is that it can be done. Teachers and administrators, I 
encourage you to be brave. I truly believe that you can make it 
work with the right types of support and resources in place.

Spending the time on these types of hands-on projects makes 
the classroom work so much more meaningful. It is very clear that 
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these kids will remember this experience for the rest of their lives, 
and it was all connected to the social studies content and literacy 
skills that they would be learning in fourth grade with or without 
this type of project.

Parents and other family members became so incredibly 
involved in the project and engaged in the classroom learning 

(continued on page 54)
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During college I was a waterfront director at a sleepaway camp and absolutely loved it. When 
my post college job search led me to residential outdoor education centers I was thrilled. It 
was summer camp all year round and it allowed me to follow my lifelong passion for the 
natural world.  The perfect job. Twenty-five years later, after being a naturalist, 4th grade 

teacher, science teacher and environmental education consultant and having seen outdoor environmen-
tal education programs from the perspective of a parent and a teacher, I have decided this all makes me 
an outdoor environmental education elder. 

Outdoor Education—

Thoughts From an Outdoor Education “Elder”
by Dan Kriesberg

First of all, what you are doing matters; this work matters. 
Don’t forget, be proud. The world needs outdoor education now 
more than ever. The world needs citizens with the knowledge, 
awareness and desire to live with the earth not against it. This is 
difficult when children are not spending enough time outdoors. 
Their lives are overscheduled with activities, they have less free-
dom to explore their neighborhoods and combined with fewer      
places to be in the “more than human world” they have become a 
generation indoors.    You are the antidote because only by getting 

outdoors will children gain the appreciation, knowledge and 
sense of wonder needed to become stewards 

of the earth. We know from our 
own experience the 

rewards 

of being outdoors. Only by being outdoors will children reap 
the physical and psychological benefit the research and our own 
experiences has shown comes from getting out there.  

There is a story to tell, so be a story sharer. Let the land, water 
and sky help you. Let the children help tell the story as well. 
Ecology is filled with fascinating characters, interrelationships, 
conflicts, heroes and more. Whatever it is that you are teach-
ing, there should be a theme with the connections that will help 
children understand and remember. Don’t      teach 
a bunch of random 
facts or activities.    
Share your 
story in 
the 

Ph
ot

o 
co

ur
te

sy
 o

f P
or

tla
nd

 A
ud

ub
on

 S
oc

ie
ty



Page 19CLEARING Fall 2017 www.clearingmagazine.org

(continued on next page)

style that suits you. Back in the eighties I used an Indiana Jones 
adventure to connect lessons on ecology to save an endangered 
species. Wilderness survival classes began with a plane crash that 
required learning outdoor living skills to get back to safety. A les-
son on forest ecology began with the story of a red eft. Geology is 
a journey back in time. It might a short story told in a 90 minute 
lesson or a longer story over 3-4 days. As the stories are shared, 
there are some things to keep in mind. 

 Teach local - There is amazing everywhere. The 
animals and plants living wherever it is you live, teach the same les-
sons as those in the jungle, desert or artic. Where you live has mind-
blowing flora and fauna that inspire wonder. The best part of all, is 
that once children learn wonder at your nature center they will be 
more attentive to what is around their homes. They will be having 
direct experiences. The lessons from catching a frog far outweigh a 
website, movie or video of even the most amazing wildlife.  

Connect to their home places. It helps to know something about 
the children with whom you are working. Learn about where they 
live, what animals and plants might they encounter back home. 
Talk to teachers about the community. Are there parks, forests, lakes 
or ponds you can refer to in your lessons? By reading their local 
newspapers you can relate what you are teaching to the environ-
mental issues back home. Don’t prejudge the kids based on where 
they live as rich and spoiled or rowdy or whatever. Let them intro-
duce themselves. Expectations lead to reality.

 Teach love - Let there be no “ecophobia,” first 
described by David Sobel, this concept is important to those of us 
who work with children. Ecophobia is a “fear of environmental 
problems and the natural world.” Fear is not a great motivator. 
Love works much better. The stories you tell should be about 
the wonder of the “more than human world.” The stories should 
teach how it all works by fostering an awareness of our connec-
tion and love for the outdoors that comes from learning through 
play, exploration, guidance, fun and wondering. 

 Teach wonder - Look for teachable moments - the 
times when a child’s questions takes you off track but into a good 
place, or when a warbler lands on a branch just above your head 
while you are trying to explain how a sedimentary rock is formed, 
or when a rainstorm gives you a chance to define a watershed 
while standing in a puddle. These moments can become part of 
the story that you are telling. Be open and aware of teachable 
moments by learning about the place you are working. Explore by 
spending time walking and sitting. Learn by listening to people 
who know the land. Read. Gain your own sense of being by learn-
ing the natural and human history of the place. Then you can be 
aware of your part in the story. Be open. A sense of wonder is the 
greatest gift you can give children. 

There are two parts to having a well-developed sense of 
wonder. One part is the ability to see the wonder in the world, the 
wow, the amazing, the how is that possible? It is also the ability to 
wonder, to ask questions, to know there is more to know. Let their 
curiosity guide the story you are sharing. Be sure the students 

know it is okay to wonder. Celebrate the good questions. When 
a child’s face lights up in the presence of wonder, you have done 
your job.

 Teach science - Facts matter, a theory is not a 
guess. Knowledge is collected through experimentation and ob-
servation. Then, based on the accumulation of facts, theories are 
developed to explain what is going on. Decision making should 
be based on facts. Don’t just tell children how our knowledge 
was figured out. Have them figure things out for themselves 
through the activities and lessons you plan. The scientific method 
is not just for scientists. It is okay to say, “I don’t know, let’s find 
out.” even if you can’t find out at the moment. By figuring out a 
way to learn for themselves it can be an opportunity to experi-
ence how science works.

 Teach hope - There are reasons to be optimistic. The 
wild is not all gone. There is still much beauty and wonder to be 
experienced. Human-caused problems have human solutions. 
Small actions multiplied by millions both cause and can solve 
problems. The Clean Air and Clean Water Acts have made a huge 
difference. The Montreal protocols, an international treaty ban-
ning chlorofluorocarbons has led to the closing of the hole in the 
ozone layer. Species that were once endangered are now safe from 
extinction. Yes, there is much to do, but by focusing on what is 
working you will inspire children more than focusing on what is 
not working. That just leads to doom, despair and hopelessness. 

 Teach action - Children need to understand their 
role in a democracy. This means having knowledge of environ-
mental issues, at local, national and international levels. The 
knowledge will help them take action and not feel overwhelmed 
by the attitude there is nothing to be done. Children have the 
right and responsibility to let their elected officials know how 
they feel. They will be the ones making decisions in the future as 
voters and consumers.

 Teach effectively - It is okay to expect good be-
havior, and if that means disciplining your students then do so, it 
doesn’t mean being mean. I have seen too many times educators 
talking when children are talking. I admit to having given too 
many chances and have to remind myself that I am not being fair 
to the k-ids that are behaving. Have expectations for their behav-
ior and hold them to it. It’s as simple as waiting until you have 
their attention before speaking. If needed involve teachers to get 
support. Do not let one or two students prevent the whole group 
from having a positive experience. Kids do understand limits, 
just be fair and consistent, they don’t like hypocrites. 

Another way to prevent discipline problems is to build rela-
tionships. This can happen by listening and talking while sharing 
a meal or while walking. Ask questions, make jokes, and connect 
with some knowledge of popular culture. Be yourself, don’t try 
to be too cool. 

Time is limited so avoiding distractions is key. While it is 
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called outdoor education for a reason and it is true, there is no bad 
weather, there is only bad gear and lots of children have bad gear. 
Be aware: wet, cold and tired students are not going to learn. A 
shorter outdoor lesson with more focus is better than a longer les-
son to the point of whining. Location, location, location, it matters 
where you teach. Think about the places you stop. Is there sun in 
their eyes? Is it noisy? Are there distractions? Is it wet? Is it safe? Is 
it safe for the plants and animals that live there?  

Don’t be a slave to your agenda, sometimes it will be time to 
move on before you are ready and other times lessons slow down 
when children are so engrossed time stops. Whatever material 
you don’t get to, it will be okay. Don’t worry about not finishing, 
you are never going to teach everything anyway. Don’t be afraid 
to admit a lesson is a failure. It is better to cut your losses and 

move on rather than to plow through. Be aware of what they have 
already learned and activities they have already done. If you are 
at a center where more than one instructor will be working with 
the children be sure to know what the other naturalists are do-
ing. There is too much to do and learn to repeat things. Outdoor 
education is less about the content and more about the experience. 
Almost always chose action over talking. 

Enjoy, let the children see your passion and if you don’t have 
it anymore, it is time to do something else. Be the best you can be, 
don’t settle for mediocrity even if others are. Know why you’re 
doing what you are doing and do it with passion.  ❏

Dan Kriesberg is the author of A Sense of Place, Teaching Children 
about the Environment with Picture Books and Think Green, Books 
and Activities for Kids, as well as over 100 articles on environmental 
education and essays about his personal experiences in the outdoors. He 
lives on Long Island with his wife, Karen and two sons, Zack and Scott. 
Dan is a sixth grade science teacher at Friends Academy. Whenever 
possible he spends his time in wild places backpacking, hiking and 
hanging out. 

Outdoor Education—

Thoughts From an “Elder”
(continued)

EE Research: Memories from 
Residential Outdoor Education 
Have Long-term Impact

THE RESEARCH: Liddicoat, K. R., & Krasny, M. E. (2014). 
Memories as useful outcomes of residential outdoor 
environmental education. The Journal of Environmental 
Education, 45(3), 178–193.

For students, spending several days at a residential outdoor 
environmental education (ROEE) program creates many new 

and powerful experiences, some of which are remembered for 
years to come. Yet, to date, only limited research has considered 
the role of memories as an outcome of environmental education.

This study investigated the memories of students five years 
after they completed an ROEE program. The gathered memories 
served as a means of qualitatively measuring the long-term 
impact of these programs on the students’ environmental 
knowledge, behaviors, social interactions, and personal 
narratives.

There are many different types of memory. For the purposes 
of this study, the authors focused on long-term episodic 
memories, which are memories of a specific event or episode, 
rather than generalized knowledge (semantic memories). 
Specifically, the authors focused on autobiographical memories, 
which are considered a subset of episodic memories that create 
a part of a person’s coherent life story. These memories were 
considered best suited for investigating the long-term impact of 
the ROEE programs.

In addition to learning what the participants remembered 
about the programs, the authors wanted to know how the 
participants have used these memories. Previous research into 
memory, reported in the psychology literature, has divided 
the uses of episodic autobiographic memories into three main 
categories: directive function, social function, and self function. 
Directive function refers to when a memory of a past experience 

continued on next page
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is used to direct action and make predictions about the future. 
Social function is when a memory is used to converse and share 
stories, thus forging new relationships and maintaining intimacy 
with friends and family. Self function is when a memory enables a 
person to develop a coherent sense of self over time. The authors 
asked: How do memories of ROEE serve directive, social, or self 
functions? The authors paid special attention to directive functions, 
since directing future actions and behavior is most closely aligned 
with the goals of 
environmental 
education.

Data for this study 
were collected at two 
different research 
sites: the North 
Cascades Institute’s 
Mountain School 
in North Cascades 
National Park, Wash-
ington; and the Teton 
Science Schools near 
Grand Teton National 
Park, Wyoming.

The program at the North Cascades Institute (NCI) was a 
three-day camping experience for fifth graders designed to foster 
an appreciation for the local biota and natural and cultural history 
of North Cascades National Park, as well as stewardship of the 
environment. The Teton Science Schools program consisted of two 
different three-day programs. One was for fifth graders, designed 
to teach the students about different ecosystems in Grand Teton 
National Park through inquiry-based scientific investigation and 
encourage environmentally friendly behaviors, such as limit-
ing food waste. The other program was for seventh graders, and 
focused on winter ecology through a series of field experiences 
and outdoor recreation activities such as snowshoeing and cross 
country skiing.

Study participants were high school students (now in tenth 
or twelfth grade) who had attended one of these programs five 
years prior to the study. The first author visited classrooms at both 
schools and interviewed willing students. The sample included 
18 former participants from NCI and 36 from the Teton Science 
Schools. 

The authors found that the interviewed students recalled many 
powerful memories from their ROEE experience and that these 
memories were continuing to serve a variety of functions in their 
lives. Many of the specific themes that emerged were similar at 
both sites, with different emphases that reflected the intentions of 
each program, as well as the different backgrounds of the students.

The most prominent uses of the memories were directive, such 
as inspiring an interest in outdoor recreation and environmental 
stewardship. For most students who participated in the program at 
NCI, the experience was their first time camping in a tent, espe-
cially without their families. Many of these students expressed 
appreciation for the experience and the desire to do it again. That 

said, most of them had not been able to actually go camping again, 
which the authors suggest may be due to their lack of indepen-
dence as minors. The students from NCI also shared many envi-
ronmental stewardship behaviors they had implemented into their 
current lives. They attributed these behaviors to what they learned 
during the program. These were mostly personal behaviors readily 
applied at home, such as turning off the water when not in use and 
not wasting food.

Participants of the Teton Science Schools 
program reported the knowledge gained in the 
course had been directly applied to their daily 
lives, recreational pursuits, and work. Many of the 
students in the program were regularly partaking 
in outdoor recreation activities both before and 
after participating in the course, and so were able to 
put to use specific knowledge about the outdoors, 
such as how to look at snow layers and predict the 
avalanche danger.

The students also credited their experience from 
the course with inspiring greater enthusiasm for 
environmental stewardship, especially with regard 
to learning about and caring for the local landscape.

The participants shared that the ROEE program had also signif-
icantly helped them with their social skills (considered a directive 
function) and had served for years as the basis of social interaction 
(a social function). Social skills included learning to work with 
others, make new friends, and be more outgoing within group set-
tings. The memories served as a basis for social interaction by be-
ing a source of shared experience that facilitated reminiscing with 
friends who also attended the program. The memories were also 
shared with family and friends who did not attend the program, 
which promoted participation in the program by younger students 
and siblings.

Some of the shared memories seemed to serve a self-function, 
which are the memories that give a sense of continuity to one’s life. 
Many students reported the trip was one of the most memorable 
experiences of elementary school and, overall, a fun and positive 
one. The authors propose that these types of memories may relate 
to self-confidence and a sense of empowerment needed to pursue 
environmental goals.

THE BOTTOM LINE:
This study is one of the first to explore the use of memories as 

a measurable outcome of environmental education experiences, 
considering whether these memories can be used to evaluate the 
long-term effectiveness of a program.

Using the three memory-use categories defined in the psychol-
ogy literature—self, social, and directive—the authors investigated 
the different ways in which memories of a residential environmen-
tal education program had impacted students’ lives, as reported 
five years after the experience. Results showed that the memories 
served a variety of functions that were aligned with environmental 
education’s goals, such as promoting environmental stewardship 
and an interest in outdoor recreation.         ❏
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The outdoor classroom is a rich and storied 
environment, full of possibilities for teachers and 
students to encounter the world together. Dialogue 
arises from this activity of joint attention.  A slug 
gliding across a decomposing log, a Steller’s 
jay’s jarring call overhead, a new bud opening 
up. Each phenomenon presents the opportunity 
to use language as a tool for observation and 
inquiry. What do you notice? What do you think is 
happening here? How can we find out more?    

 
Socio-Dramatic Play

“Oh! I saw a monster! I saw a big monster. Let’s 
get food. We have to get - put - food. Because I saw 
a big monster that was coming and eating all of 
the food for the baby monsters.” (Gathering seeds, 
throwing handfuls onto a path.) “Escape from the 
dungeon!” “Phew. I escaped. I escaped, because 
I am not afraid of monsters. I thought it was a 
monster, but I was super-duper-duper brave.” 

 
The play-worlds created by children have an 

important role in language and literacy development. These are 
worlds of stories, conflict, and experimentation. They are words 
of negotiation, as narratives join and come to life. Renowned 
teacher and writer Vivian Gussin Paley (1986) describes how 
young children “know intuitively that once they begin to pretend, 
they become accountable to the community of pretenders.” In this 
community, as in any community, communication is paramount. 

During pretend play, children talk more, speak in lengthier utterances, 
and use more complex language (e.g. future tense, interrogative clauses, 
conditional verbs, descriptive adjectives, mental state verbs) than when 
they are engaged in other activities.

(The Power of Play, Minnesota Children’s Museum) 

An outdoor classroom is a wondrous, textured, dynamic 
habitat for imaginative play. With towering trees, foliage in 
which to feel hidden, unexpected visitors such as squirrels and 
owls, and cones falling to the ground, the ever-changing wild 
world provides an on-going stream of information with which 
the imagination can engage. And because many of the physical 
materials or “props” are natural items whose function in play is 
not pre-determined, children are required to work together to 
attribute meaning to these different items and integrate them into 
the story.   

 
Emergent Reading and Writing 

Many outdoor programs use field guides and other books to 
complement hands-on experience. A field guide, especially one 
with a layout that is accessible to early learners, is a wonderful 
supplement on exploratory walks. Using it encourages children 
to notice patterns and distinguish visual details, while building 
interest in printed material.  

Another staple practice among many outdoor schools is that 
of journaling. Journals are books (ideally waterproof!) in which 
students can record their observations in pictures and words. 

Reading the Landscape: 
Early Literacy in the 
Outdoor Classroom
by Joanna Wright

Will my child be ready for Kindergarten?” As 
nature-based early childhood programs spring 
up across the country, this is a common query 
from interested families. While parents want to 

offer their children a chance to play outside, some also wonder if 
searching for bugs and traipsing through puddles will adequately 
prepare their child for the next stages of formal education.

What is usually meant by “Will my child be ready for 
Kindergarten?” refers to academic expectations, particularly 
reading and writing. In our outdoor classroom at Fiddleheads 
Forest School in Seattle, “walls” are interlacing cedar boughs 
rather than text-filled bulletin boards, and most winter days are 
too damp for paper and pencils. It might seem like a challenging 
environment in which to provide early literacy instruction, but 
our outdoor setting is also a source of unique opportunity.  

What does an outdoor environment offer for early literacy 
development? 

 
Dialogue

A core practice for language and literacy development is 
one that pre-dates any sort of ABCs worksheet: rich, reciprocal 
dialogue. Early learners construct ideas about how the world 
works through exploration and social interaction. The act of 
listening is a key element of supporting these young investigator-
conversationalists. By listening and responding, teachers can 
extend children’s comments into more complex linguistic and 
cognitive territory. 
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Sometimes, the teacher may write down what the child 
dictates; or the child may choose to do the writing him 
or herself. These journals provide a record of specific 
things that captured the children’s interest, as well as 
documentation of students’ drawing and writing capacity 
over the course of the year.

 
Phonological Awareness

Activities that foster phonological awareness can 
be woven into the outdoor classroom experience. New 
vocabulary is introduced contextually, as teachers and 
students seek language that reflects the phenomena they 
encounter. Songs, rhymes, and games can be adapted to 
involve oral language, movement, and interaction with the 
environment itself. This is especially valuable during the 
winter months when it may be important to keep warm by 
being physically active.

  
Laying the Foundation for Literacy

Early literacy involves a suite of interrelated capacities, 
including oral language comprehension, print knowledge and 
print motivation, and phonological awareness. According to 
NAEYC (2003), 

Children’s early reading and writing learning ... is embedded in a larger 
developing system of oral communication. Early literacy is an emerging 
set of relationships between reading and writing. These relationships are 
situated in a broader communication network of speaking and listening, 
whose components work together to help the learner negotiate the world 
and make sense of experience.

    (Kathleen A. Roskos, 
James F. Christie, and 
Donald Richgels, p. 2)

It can be easy as a 
teacher to feel a pressure 
to “produce,” to send 
children home with an 
elaborate craft or scrawled-
upon paper that shows 
“what we did” that day 
at school. Of course, 
such activities, skillfully 
designed, have their place 
in a well-rounded preschool 
curriculum. I remind 
myself each day, however, 
that it is the quality of my 
presence—my attention and 
engagement in interaction—
that matters most. 

That quality of 
presence supports the 
type of dialogue and play 
that fosters language 
development. It is also 
the creative fuel necessary 

for weaving sound, reading, and writing into experience in 
meaningful ways. An outdoor classroom can provide a high 
degree of connectivity between all of these modes of learning, 
laying the foundation for literacy by treating it as an integrated, 
relevant, joyful part of students’ development.    

  
A Community of Practitioners 

In the course of writing this article, I reached out to other 
programs in the newly-formed Washington Nature Preschool 
Association and invited educators to share their experience with 
the opportunities and challenges of early literacy instruction 

out-of-doors. While our programs vary 
widely, I found that we share many of 
the same questions regarding how to 
make the most of this unique type of 
learning environment. I’d like to thank 
Stephanie Day at Roots Forest School in 
McCall, Idaho, Sarah Salazar-Tipton at 
Olympic Nature Experience, and Janet 
Killmer at Tacoma Outdoor Ability 
Development School, for sharing their 
perspectives on early literacy in their 
programs. If you’d like to join our 
conversation on this subject, please feel 
free to get in touch.    ❏

 

Joanna Wright is a lead teacher with 
Fiddleheads Forest School, a program of the 
University of Washington Botanic Gardens 
in Seattle, WA. Before coming to Fiddleheads, 
she trained as a naturalist educator at 
Alderleaf Wilderness College where she 
specialized in wildlife tracking, and holds a 
Level III Track and Sign Certification. She 
is particularly interested in the significance 
of direct ecological experience for health, 
development and learning.



CLEARING Fall 2017Page 24 www.clearingmagazine.org

Designing Earth-
Friendly Solutions To 
The Plastics Problem
by Kathryn Davis

According to the United Nations, each year enough 
plastic is thrown away to circle the earth four times, 
and these plastics can take over 1000 years to degrade! 
Sobering facts such as these and images illustrating 

the devastating effect of plastic waste on wildlife can leave many 
feeling paralyzed and hopeless.

While there 
are startling 
examples of the 
negative impact 
humans have had 
on the earth, there 
are also stories 
of innovation 
and incredible 
problem solving. 
I shared with my 
students the story 
of the engineer in 
India who created 
edible utensils, 
replacing plastic 
forks and knives 
with cutlery that 
is both delicious 
and eco-friendly, 
and the graduate 
student designing 
biodegradable 

clamshell containers from actual clamshells. I want my students 
to be inspired by these stories, and to feel hopeful that through 
human innovation and design, we can begin to tackle problems 
and make changes that can alter our current environmental 
trajectory.

This is why I’m so excited about the Engineering Design 
Performance Standards from the NGSS. These standards are the 
perfect way for students to learn how to design solutions to real 
problems we face as a society. Often in science classes we bring 
awareness to issues such as climate change and pollution, but 
we may fail to arm students with the tools they’ll need to design 
solutions to these problems. Engineering provides these tools and 
is also a way to engage even the most reluctant students. This 
year, I’m working with a group of high school students who have 

been unsuccessful in science in the past, and I was looking for a 
new way to help them connect with their learning.

Why Are We Learning This?
When I was introduced to Science and Innovation — The 

Boeing Company and Teaching Channel collaboration — through 
my work with the Tch NextGen Science Squad, I couldn’t wait to 
test drive the engineering-focused units with my own students. 
The ten units are geared toward middle school, the “sweet spot” 
for curriculum development. This curriculum can be easily 
adapted to fit both elementary and high school needs as well, by 
making modifications that will serve your students where they 
are academically.

I chose the Polymers for the Planet unit because it had a direct 
connection to what my students were already learning about 
photosynthesis, yet provided a real world application. In this 
unit, students use biopolymers (starches) to develop and test 
a bioplastic. Yes, we’ve all learned that plants make food, but 
what else can we do with those glucose molecules? What useful 
products can be developed from the starches created by plants? 
And how can this help solve a major environmental problem?

This unit allows me to answer that ever-present question in the 
classroom: Why are we learning this? How does this apply to my 
life?

I reached out to Jessica Levine, one of the authors of 
the curriculum and the teacher highlighted in the unit’s 
accompanying Polymers video, for tips and suggestions. She 
brought to my attention a great number of resources highlighting 
the environmental impact of plastics that allowed me to provide 
my students with some much-needed perspective on the state of 
our environment. It was so helpful to be able to reach out to her 
via Teaching Channel, and later to chat on the phone, exchanging 
ideas for how to best teach this unit.

Considerations For My Students
With any curriculum, teachers will always consider the unique 

needs of their students. Here are a few things I had to consider 
about my high school sophomores:

•  The majority of my class is considered “at-risk,” in 
addition to being comprised of a high percentage of special 
education students and English language learners

•  Collecting and analyzing data is challenging and they lack 
experience

•  Using mathematical operations to analyze data will be 
difficult

•  My students have reading skills that are at or below the 
eighth grade level

Conclusion: My students need a lot of scaffolding!

In order to scaffold, I provided tools to help my students 
“read to learn,” including an anticipation guide and Frayer model 
to guide them as they read about bioplastics. These strategies 
helped my students focus on what they already knew about the 
topic before reading, and then directed their attention to specific 
details while reading for background information. Instead of the 

Prepping for the polymers experiment

STEM - Engineering Design
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provided notebook 
materials from 
the downloadable 
Polymers for the 
Planet unit plan, 
students continued 
to work in their 
classroom interactive 
notebook, where we 
recorded vocabulary, 
formulas, and data 
throughout the 
project.

We used the 
engineering design 
process diagram 
to keep us focused 
throughout the 
project. Each day we 
revisited this image 
and talked about 

where we were in the process, and where we were going next.

The CER Framework
Arguing from evidence using the CER (Claim, Evidence, 

Reasoning) format is another new aspect of the NGSS Science and 
Engineering practices. To help my students, I provided graphic 
organizers to record their evidence, and used sentence frames to 
guide their reasoning to support a claim for their redesign. The 
opportunity for students to use evidence to drive their redesign 
was powerful — this process helped to solidify for them the 
importance of using data to drive decisions. After their prototypes 
were tested, they were eager to find out which formulas yielded 
the best results, and used this information to make new iterations 
to their design.

Surprising Outcomes
Here’s what we’ve discovered so far:

• When testing tensile strength of the bioplastics, the 
testing setup failed due to the large amount of weight that 
the plastics were able to withstand. This led to students 
engineering and redesigning the test itself! When the 
provided protocol failed them, they came up with creative 
solutions and collaborated in ways that I haven’t previously 
observed. When one group observed another struggling 
with the same issues, they collaborated to build new 
solutions and test ideas.

• Of course, not all of the bioplastics were easy to test 
for various reasons. But because students had a sense of 
ownership and wanted to test the product they designed, 
the level of problem solving I observed was far beyond that 
in previous lab activities. The students were motivated to 
test and gather data for their samples, and figured out how 
to make this possible, with very little help from me.

Prepping for the polymers test.

• I saw opportunities for individual students to shine who 
didn’t usually do so in class. One particular student became 
a creative problem solver and designed multiple ways to 
test tensile strength. He also helped other groups, showing 
an interest in class that I hadn’t previously seen.

We’re now at the stage of putting it all together. Students are 
creating presentations, and in an effort to motivate them to do 
their best, I’ve invited other adults (teachers, administrators, 
instructional assistants) to serve as an authentic audience to 
view the students’ presentations about their engineering design 
process. Wish them luck!

Kathryn Davis is a science teacher at Hood River Valley High School 
in Hood River, Oregon. She has been teaching science for 13 years. 
Kathryn is a Stanford graduate, Teach For America Bay Area alumni, 
and Amgen Biotechnology Experience teacher. She is currently working 
as a Professional Growth Coach for her school district and is excited to be 
a part of Teaching Channel’s Tch Next Gen Science Squad. Connect with 
her on Twitter: @biokathryn.
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K-12 Environmental 
Education Activities

Here are some ideas, separated into grade levels and subject 
areas, that you can use to instill environmental learning 
when you are looking for something to fill a gap in your 

activity plan.

GRADES

K-2
Science

Animal Ingenuity
Explore how animal use materials from the 

environment in building homes. Start by looking 
at a bird’s nest. Examine the nest carefully. Use 
a hand lens. List all the materials you find in the 
nest. How is it held together?

Social Studies

Careers Notebook
Make a “Careers Notebook” of 

environmentally-related careers. You can start 
with a fisherperson, mechanic, newpaper 

reporter, and a fish and game officer. Keep going 
from there.

Seafood Survey
Many cultures depend heavily on food from 

the sea for their sustenance. Have students sur-
vey family members and friends about the types 
of seafood they like to eat. This can be graphed 
on the chalkboard as well. Follow up survey with 
a visit to a local fish market or grocery to look at 
varieties of fish and shell fish up close.

Mathematics

How Many Legs?
Post pictures of an octopus, a seastar, a crab, 

and a gull. Review as a class the number of legs 
each animal has, and discuss the ways each 
animal’s legs help it to survive. Next challenge 
students with addition problems, such as: How 
many legs would there be if we had added the 
legs of the octopus and the gull? The seastar and 
the crab?

Geometric Shapes in Nature
Geometric shapes can be found in twigs, 

rocks, leaves, insects, and feathers.  Look 
for cubes, cylinders, pyramids, cones, ovals, 
spheres, spirals, etc.  have students put 
specimens in like piles.  Variation:  Human-made 
shapes.  Triangles, squares, dcircles, rectangles, 
etc., can be found at school in sidewalks, 
buildings, clothing.

Language Arts

Appropriate Stories About Nature
Storytelling about nature, the outdoors, 

and the environment is fun. School and public 
libraries can be of great help in selecting books. 
Build a story repertoire as you would with songs.

Finding Adjectives
Give each child a small piece of paper with 

one or more adjectives that describe something 
in nature (e.g., smooth, slimy, triangular, 
expanded, cool, soft and green, round and 
gooey).  Have students explore a natural area 
to find items that meet these descriptions.  Let 
students take turns sharing what they found. 
—JOD

Fine Arts

Be a Tree
Have students identify characteristics of 

trees. Visit trees in a back yard, in an orchard, in 
a park, or in the school year.

Have the students do tree dramatizations, 
using their arms as the branches and their legs 
as the trunk. How does the tree look during a 
storm? How does a fruit tree look in the spring? 
How does a young tree look in comparison with 
an old tree? What would happen to change the 
tree in different kinds of weather or during the 
different seasons?

After feeling what it might be like to be a 
tree, have the students paint pictures of them. 
— EGO

Make a Refracting Telescope
Use two small convext lenses, a toilet paper 

tube, cardboard, rubber cember, and paper.
1. Find the focal length of one of the lenses.
2.  Cut a lens-size hole in the cardboard
3.  Glue the lens over the hole.
4.  Trace around the toilet paper tube with a 

pencil over the spot in the cardboard where the 
lens is located.

5.  Cut on this line, and glue the cardboard-
mounted lens in the end of the tube.

6.  Wrap a sheet of paper around the tube.
7.  Tape it in place.
8.  Mount the other lens in the end of the 

paper tube.
9.  Slide the tubes back and forth.
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Natural Balance
Collect natural materials, or have students 

collect them.  Suspend them with string under 
a crossbar of two sticks.  Driftwood, acorns, 
and pine cones are among materials that are 
effectively used.  Hang these in the classroom to 
brighten the scenery.

GRADES

3-5
Science

Evaluating Growth
Growing plants in crowded and 

uncrowded situations will show the effects of 
overpopulation. Fill milk cartons about three-
fourths full of soil. Plant several cartons with 
seeds — some with two or three seeds, several 
cartons with a small handful and several cartons 
with a large handful. Varying the amounts of 
seed in the different cartons creates different 
conditions under which the plants will grow. 
After the seeds have become seedlings, measure 
and record their heights on a piece of paper and 
draw a line graph on graph paper to represent 
each group of seedlings. Evaluate the plants’ 
growth periods in terms of the number of plants 
under the different conditions. —CTE

Forest Community
Discuss as a group the items a city has 

and make a list.  Suggestions include people, 
factories, subways, cemetery, apartments, 
treffic, plumbing, stores, garbage collectors, 
streets, etc.

Divide the group into smaller ones of 3 
to 4 each.  Send each group out in a forest or 
wooded area and have them try and identify the 
natural item that corresponds to the ones on the 
list.  —ECO

Social Studies

Non-Pointing the Finger
Take a walking tour of the neighborhood. List 

possible examples of non-point source pollution, 
both natural and human-caused. Back in the 
classroom, compile a class list to see how many 
sources were pin- “pointed.” Use magazine or 
newspaper pictures to make an informational 
display of possible sources of non-point water 
pollution.  — FSS

Water, Water Everywhere...NOT!
Point out that last year water was rationed in 

parts of California.  It was shut off altogether in 
parts of Rhode Island when a leaking gas station 
tank polluted it.  Our carelessness can hurt the 
water supply.  Also, it is important not to waste 
water if we want to be sure of having enough 
for our needs.  Have students name some ways 
each of us can help protect our water supply.  
(Ideas include using less water, not running 
water needlessly, not littering near bodies of 
water.  Also some environmentalists suggest 
eating less meat to save water.  A vegetarian diet 
requires much less water in its production than 
is used in the raising of cattle, for example.) —KT

Mathematics

Shoot the Moon
Knowing that the moon returns to a given 

position every 29 1/2 days, have students 
figure out the dates that will have full moons 
for the coming calendar year.  From this they 
can make their own calendars and check up on 
themselves. —JOD

Language Arts

Get Your Story Straight!
Invent or find a story that conveys an 

environmental message you wish to have your 
students think about.  Divide the story into 
individual events that have ideas or words 
that allow the student to sequence them in a 
particular order.

As a group, or individually, have the students 
read the passages.  Have the students number 
the passages so that the story can be read in the 
correct order. Read the story aloud in the correct 
sequential order.

Use discussion and questioning to 
strengthen the story’s message. —IEEIC

Wet Words
How important is water to our society? Just 

think how many different words we have to 
express it. Have students brainstorm words that 
mean water or a form of water (e.g., splash, 
drip, etc.) while the teacher lists them on a large 
sheet of butcher paper. Can your class reach 
one hundred? Save the list and use it later for 
creative writing activities.

Fine Arts

Water Drop Necklaces
Give each student a sheet of paper onto 

which a large water drop has already been 
drawn on both sides. On one side of the paper, 
printed inside the water drop are the words, 
“I’M TOXIC, DON’T FLUSH ME.” On the reverse 
side of the paper, inside the water drop are 

written the words, “WATER IS PRECIOUS, AS 
PRECIOUS AS...” Instruct students to draw one 
or several toxic items that should not be flushed 
down the toilet (e.g., paint, oil, chemicals) 
inside the water drop on the “toxic” side of the 
paper. On the other side instruct them to draw 
pictures of one or more persons or items that 
are precious to them (e.g., grandma, grandpa, a 
pet, a bicycle).

Once the drawings are completed, have 
the students cut out the water drop, then 
punch a hold near the top of the drop using a 
paper punch and finally thread a string of yarn 
through the hole to create a necklace. The 
necklace has a positive “precious” side and a 
negative “toxic” side depicted by the students’ 
drawings. — CON

Torn Paper Art
To help the students understand the fibrous 

make up of paper, tear a scrap of paper and 
hold one of the torn edges up to the light. Along 
that edge will appear a slight fuzz. Here and 
there tiny strands will project separately, like 
fine hairs. These strands are cellulose fibers.

Discuss with the children all the different 
materials from which fibers can be harvested 
to make paper. Show them fibers from a small 
piece of cloth to illustrate the point.

Using scraps of construction paper, tear and 
glue different colors to represent the forest and 
creatures who depend on the forest for survival. 
Display these pictures throughout the school 
to heighten awareness of the need to conserve 
and protect natural resources. - CON

GRADES

6-8
Science

Rainforest Pyramid
Use artistic talents to create blocks 

symbolizing rainforest creatures.  Build a 
pyramid, putting the prey species such as 
insects at the bottom - building up until the top 
predators like the jaguar and harpy eagle are at 
the top.  Show what happens when prey species 
are taken away - such as if insects are killed by 
pesticides, or small rodents are killed as pests.  
The same activity can be done for temperate 
forests of the Northwest as well, or any other 
particular ecosystem. —RC

Adopt a Part of Nature
Adopt part of a stream, creek, river, lake 

or ocean. Clean up the beaches or shores and 
spend time there as a class enjoying these 
special places.

(continued on page 30)
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A Biome Bonanza!
Inspired to get their students out into the natural 
world, Bolton Middle School developed a field trip 
to explore the biomes of Oregon.

by Lisa Terrall, Bolton Elementary School

After taking a class for teachers about sustainability several 
years ago, my teaching partner and I were inspired to 
get kids out and about and connected to the natural 

world more. We looked at our science curriculum and with the 
help of Bob Carlson and his staff at our district’s CREST Center, 
we developed a couple of great overnight experiences for our 
students. 

In 4th grade, we did a lot of work around plant and animal 
adaptations, as well as geological changes to the Earth. Living in 
Oregon, we have easy access to many different biomes in which 
living things have adapted differently to their environments and 
lots of locations where evidence of volcanic activity is visible. We 
developed a 4 day “Biome Bonanza,” during which we spent a 
day at the coast, a day in an Oak Savannah and two days in the 
Columbia River Gorge. 

Our day at the beach is a day trip. We stop at a spot in the 
coast range mountains where we can find sea floor fossils at a 
fairly high elevation. This allows kid to begin to see evidence of 
plate tectonics and how the crust that used to be the sea floor was 
lifted and is now part of a mountain. They love discovering and 
trying to identify the fossils they find and are amazed at how 
dynamic the Earth is. 

Our next stop is at the coast. We spend quite a bit of time 
exploring local tide pools and finding creatures that live there. 
Students get to see species they have researched up close and 
are able to begin to identify the structures and functions of 
their bodies and how they help with survival in that particular 
environment. Tide pools are great because they have multiple 
zones within them and the adaptations are different from 
zone to zone, as well as from tide pools to other surrounding 
environments like the ocean or the coastal forests.  After our 
time in the tide pools we take a short forest hike, 
looking for how the environment 
is different, as 

well as how species have adapted for survival. We also get a 
good look at some of Oregon’s rocky cliffs and are able to see 
evidence of past basalt flows. 

Our next day is spent in our town of West Linn, at a local 
Nature Conservancy preserve called Camassia. It is walking 
distance from our school and we are able to see more evidence 
of basalt flows, as the entire preserve is on top of columnar 
basalt with much of it exposed. The soil here is very thin 
and students are able to see how plants have adapted to this 

condition. They 
love being able to 
compare this to 
the coastal forest 
they were in just 
the day before. 
They are always 
amazed that the 
same basalt flow 
they are standing 
on stretches all the 
way to the coast 
and is contained in 
the cliffs they were 
able to see the prior 
day. It begins to 
give them a sense 

of connectivity and the magnitude of the volcanic events of the 
past. While we are there, we take the temperature of a pond 
and get a water sample to test for pH and turbidity when we 
return to school. Testing the water sample gives our students 
time to practice using the testing equipment and to recall 3rd 
grade learning around salmon and what they need (as far as 
water conditions) to survive. 

The next two days of our outdoor experience is spent on 
the road in the Columbia River Gorge. We take our 4th graders 
on an overnight trip to see more evidence of the 
basalt flows, learn about the Missoula Floods 

that shaped the gorge and our 
local valley, and to do more 

comparison of the plant 
and animal adaptations 

in yet a different 
environment.  We 
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spend time at a wildflower preserve, taking in the panoramic 
views of the gorge and identifying/sketching wildflowers. 
Students love identifying the flowers with a plant identification 
book and trying to figure out their adaptations. This area is 
quite windy and exposed to the weather being high up at the 
top of the gorge, so students get to see waxy leaf coatings, 
things growing low to the ground and even some hairy leaves. 
They compare that to the large, flat, shiny leaves they had seen 
in days prior in the coastal forest. 

The next day we spend time at Hood River Middle School 
hearing from Michael Becker and his science students about 
how they are continuing to strive to create a more sustainable 
space for learning. They have an amazing greenhouse that 
is ever evolving to include new and innovative things. The 
middle school students give our 4th graders a tour of the area, 
including a discussion about the geothermal energy system 
under the soccer field. This is a very inspiring part of the trip 
and spurs our students on to thinking about ways we can 
improve what we do at our own school.  

When we leave the middle school, we head to a local 
falls area and go on a great hike. Students see and point out 
evidence of basalt flows, erosion, plant and animal adaptations 
and enjoy the outdoors. We also find a spot to pull out water 
testing equipment and run stations for students to test pH, 
temperature, and turbidity, as well as to collect and identify 
macroinvertebrate samples. This is always a highlight of 
the trip!  At the end of our water stations, students make a 
determination about whether or not this stream is a healthy 
one for fish using their data as evidence. 

Our trip is capped off by a visit to Bonneville Dam to see 
the fish ladders and learn how electricity of created from water 
flow. 

Overall, we have a great trip and students gain so much! 

They are able to see and touch things that they have studied in 
science class. They make connections, ask lots of great questions 
and enjoy the beauty of our natural spaces. We hear back from 
many students and parents that they re-visit many of the locations 
as a family at a later time and that the students are great tour 
guides with lots of information to share. 

As curriculum 
and teaching 
assignments have 
changed, we have 
tweaked this trip 
for 5th grade. We 
are able to review 
past learning 
about salmon, 
plant and animal 
adaptations, and 
geology, as well 
as focus on new 
learning about 
energy. This year it 

is a two-night, three-day trip that will include many of the above 
activities, but will also include a day that has a visit to the Biglow 
Wind Farm in Wasco to see windmills in action, and a visit to 
White River Falls State Park to see a now defunct powerhouse at 
the base of a falls. We will also spend time at a local business in 
Hood River learning about their commitment to renewable energy 
and seeing their solar roof. Our students have been researching 
renewable energy in class and this will give them opportunities to 
enjoy the great outdoors while seeing things they have previously 
read about. 

We feel these experiences are important for students now more 
than ever. In an increasingly digital world, it could be easy for 

students to be indoors more 
and pay less attention 
to the natural world 
around them. In 
addition to making 
the classroom learning 
feel more real, these 
trips get kids out, get 
them active, and help 
them connect to the 
wonder and beauty of 
our natural world.    
❏
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Shorebird Safari
After introducing the class to common 

shorebirds and the field marks used to identify 
them, take your class to a beach. Shorebirds 
are visible year round, especially as the tide 
goes out. Students should try to identify special 
adaptations the birds have and predict the type 
of food they are seeking.

Social Studies

How Did They Do It?
Have students investigate the lifestyles of 

Native Americans on the prairie or along the 
coasts or in your local area.  How were their 
needs met by these different environments?

Nature’s Tool Box
Pass out to individuals or small groups 

of students an assortment of simple tools: 
paper clips, sewing needle, letter opener, hair 
brush, straight pin, comb, and so on. Have 
students examine the tools carefully and decide 
what kinds of natural objects could be used 
or modified to make them. After students 
hike through an outdoor setting and collect 
materials, have them use the materials to make 
specific tools. —EGO

Mathematics

Graph the Tide
Purchase a tide table wherever fishing 

supplies are sold. Enlarge and photocopy each 
month’s chart on a separate page. Make enough 
copies so that each student will have one month 
to chart on graph paper. Post the papers in a line 
along the wall to see the rise and fall of the tide 
for the year. Teacher may want to designate a 
place on the paper for the base point (0.0).

Language Arts

Opposites Attract
Here is a thought-provoking idea: Collect 

photographs, illustrations and/or paintings from 
magazines — some that graphically portray a 
healthy, balanced environment and others that 
depict a damaged, unhealthy Earth. Hang these 
on opposite walls in the classroom to stimulate 
discussion and inspire writing. How does each 
set of images make students feel? Encourage 
them to think about how the healthy can be 
changed into the damaged and how they can 
help to change the damaged back into the 
healthy. As students learn about environmental 
problems and the solutions, they may go to the 
appropriate sides of the room to record their 
thoughts and ideas in two separate notebooks.  
For example, if a student is studying about an 
extinct animal, that student may record his/

her concerns in a notebook located next to the 
unhealthy Earth artwork.   If he/she knows of 
possible solutions and actions that can be done 
to help, they may be recorded on the other side 
of the room next to the healthy Earth artwork. 
Eventually, your class will have two useful note-
books filled with concerns and solutions to many 
environmental problems. Prioritize these and 
use your computer to record the top ten items 
that can be posted in the room for reference and 
distributed to family members. - TPE

Expectations
Students can write a paper that expresses 

their feelings about going to outdoor schooll.  By 
knowing their anxieties, fears, and excitement, 
you may be able to better understand their 
individual needs.  It is always fun for students to 
reread their own papers upon returning home.   
—JOD

Fine Arts

Touch of Color
While visiting a wooded area, pass out 

paper to the class and have each student, using 
natural materials (soil, berries, flowers, leaves, 
moss), draw a picture of the forest setting. 
Give the class an opportunity to display their 
work and describe their feelings about the 
surroundings. Encourage the students to discuss 
what materials were used to add color. —EGO

GRADES

9-12
Science

Symbiosis
Working with a partner, students research 

symbiotic relationships amongst intertidal and 
ocean organisms and choose one to report on. 
One example would be the anemone and the 
clownfish.

Human-created Habitats
Assign one water-dwelling animal to each 

student or team. Students then must design (on 
paper) an artificial habitat which would suite the 
living requirements of the animal. To do so, they 
must investigate and establish the characteristics 
of the animal’s natural habitat, including 
food, water, shelter, space, climate, etc. This 
assignment could be followed by creating 
models of artificial habitats.

Social Studies

Move Over!
To begin this activity, tell your class they 

are going to try an experiment dealing with 
classroom arrangements.  Don’t mention the 
idea of overpopulation or limited resources.  
These concepts will surface as the outcome of 
the activity.

Select an area of the classroom to be used 
in this overpopulation experiment.  an area 
approximately 10’x10’ should be marked with 
masking tape on the floor and two desks should 
be placed inside the area.  Also provide a 
“Resources Box” with 4 pencils, 2 pens, 6 sheets 
of paper and 1 pair of scissors.

Select two volunteers to work in the square.  
They should take with them only the books they 
will need.  One half hour later, select two more 
students to work in the square and add their 
desks to the other two. (Make sure to remove all 
“resource” from the desks first).

Continue to add students to the area in 
shorter intervals of time similar to the way 
population grows rapidly.  When the area can no 
longer hold additional desks, add students and 
have them share desks.  Make sure the tasks the 
children are involved in will require the use of 
resources in the “Resources Box.”

When the limited resources and 
overcrowded conditions lead to bedlam, bring 
the class together for discussion.  How is this like 
the real world?  What “resources” are in short 
supply?  —LLC

Environmental Careers
Plan an Environmental Careers Day. 

Research various careers associated with the 
environment and invite people in to speak about 
their jobs. Try to get a variety of speakers to 
reflect the diversity of careers and educational 
requirements. Prepare an outline for the 
speakers to they will address the questions you 
are most interested in. 

Both Sides Now
A forest management specialist, touring a 

watershed area, notes that in one part of the 
forest many diseased trees have fallen and 
are covering the ground. This is a serious fire 
hazard for the forest. The specialist recommends 
logging this area and replanting with young, 
healthy seedlings. A concerned citizen’s group 
protests the logging, saying that clearcutting 
the area will erode the soil, which will make our 
drinking water unclean.

Your group has been asked to list the pros 
and cons of logging that area of the watershed. 
Consider the environmental, economic and 
social arguments. Can you find a compromise to 
the problem? How do personal opinions affect 
your decision? —FSS
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Critical Questions
1. What kinds of support are available in 
your school, district and community for 
supporting environmental educational 
activities?

2. In what ways can environmental educa-
tion activities enhance learning?

3. What are the most effective strategies for 
integrating environmental education across 
all content areas?

4. In what ways do students, teachers and 
communities benefit from classrooms 
engaged in environmental educational 
projects?

5. What are compelling environmental 
issues that can be explored through envi-
ronmental educational projects?

Possible Actions
1. Become well informed about the char-
acteristics of environmental education, ef-
fective models and strategies for integrating 
across subject areas taught in school.

2. Share this information with your col-
leagues, friends, and others interested in 
integrating environmental education into 
their classrooms or conducting environ-
mental action projects in their communi-
ties.

3. Know your national, state, and local 
school standards. You will find them on the 
Internet. Consider ways in which environ-
mental education activities can achieve 
many of the standards across various 
content areas.

4. Learn effective strategies for guiding 
students in conducting comprehensive 
and sophisticated research about envi-
ronmental issues, solving specific local 
environmental problems, and acting on 
their solutions.

5. Encouraged by recent brain research, 
many educators recognize the value of 
hands-on, project- and problem-based 
learning methods, and integrated-inter-
disciplinary approaches. Use the natural 
environment and local community as the 
framework, and integrate environmental 
education into your everyday teaching.

-from New Horizons for Learning

Litter Lifelines
Students collect litter in an outdoor setting 

— school parking lot, playground, camp, or 
business district. Then each student selects a 
piece of trash - soda can, chewing gum wrapper, 
potato chip bag —and makes a life line of the 
litter, from the origin of its natural materials to 
its present state. — TGP

Mathematics

Food Chain Figuring
Use the following information to create 

math problems. A medium-sized whale needs 
four hundred billion diatoms to sustain it for 
a few hours! The whale eats a ton of herring, 
about 5,000 of them. Each herring may have 
about 6,500 small crustaceans in its stomach, 
and each crustacean may contain 130,000 
diatoms...

Language Arts

Forest Essay
Have students write an imaginary story 

using one of the following titles:  a) The Life of a 
Pencil;  b)An Autobiography of a Tree from Seed 
to Lumber.

Legends of the Sea
Many cultures have legends about the way 

the ocean and its life forms were created. Read 
some of these to the class, then encourage 
them to create their own legends about how 
somethings came to be. It would be helpful 
to have some pictures of marine life forms for 
the students to view. Some ideas: How the Eel 
Became Electric; Why Octopi Have Only Eight 
Arms; Before Whales could Swim; How the 
Hermit Crab Lost His Shell.

Fine Arts

Mother Earth
Students begin by brainstorming a list of 

all the ways they are dependent on the Earth.  
From that list should come some ideas for 
presenting that information to others.  They 
may decide to have teams of students work on 
representing different items on the list.  They 
may want to expres their relationship to the land 
written in story format, in poetry, verbally on 
tape, through photographs, drawings, paintings, 
or soft sculpture.  They should come up with a 
theme uch as Native American philosophy, or a 
celebration of life-giving qualities of the Earth, 
or getting involved with conservation, and work 
from there.  Ask for volunteers to write letters 
to local organizations requesting space to set up 
their display for others to view.

Encourage your students to express their 
feelings about our responsibility to live in 
harmony with the land.  Is it our responsibility?  
Can the actions of one person make a 
difference?  What kinds of actions does living in 
harmony with the Earth require?  —LLC

Sources of activities:
CCN — Carrying Capacity Network Clearinghouse 
Bulletin, June 1992.
KT — Kind Teacher, Natl. Association for Humane and 
Environmental Education
IEEIC — Inegrating Environmental Education Into the 
Curriculum... Painlessly. National Educational Service, 
1992.
RC — Rainforest Conservation, Rainforest Awareness 
Info. Network, 1992.     
ECO — Eco-Acts: A Manual of Ecological Activities, 
Phyllis Ford, ed. 
JOD — Just Open the Door, by Rich Gerston, Interstate 
Printers and Publishers, 1983.
LLC — Living Lightly in the City, Schlitz Audubon Center, 
1984.
EGO- Education Goes Outdoors, Addison-Wesley 1986.
CON - Connections: Life Cycle Kinesthetic Learning. 
The Energy Office, Grand Junction, CO 1993.
CTE - Consider the Earth by Julie M. Gates, Teacher 
Ideas Press, 1989.
FSS - From Source to Sea, Greater Vancouver Regional 
District 1993.
GGC - Growing Greener Cities and Environmental 
Education Guide
American Forests, Washington DC 1992
LCA - Let’s Clean the Air, Greater Vancouver Regional 
District 1993.
NTW - No Time to Waste, Greater Vancouver Regional 
District 1993.
TPE - The Private Eye, Kerry Ruef, The Private Eye 
Project, Seattle, 1992.
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Student 
Generated 
Data 
Informing 
Student 
Generated 
Inquiries

A Water Summit participant passes out tools to collect water and 
atmospheric data. Photo credit: DOTS participant.

Technology in Environmental Education

The DOTS program engages 
both youth and adults in digital 
literacies, and connects the dots 
from data collection to inquiry 
and analysis.
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(continued on next page)

How do we train educators to successfully 
interface technologies with the outdoor 
experiences that they provide their students?

by R. Justin Hougham, Marc Nutter, Megan Gilbertson, Quinn 
Bukouricz - University of Wisconsin - Extension

Technology in education (ed tech) is constantly changing 
and growing in impact in classrooms across the globe.  
While ed tech holds great promise for closing achieve-
ment gaps in sectors of the education community, it 

remains yet to be seen how this will truly live up to its potential 
(“Brain Gains”, 2017, July 22).  Ed tech is anticipated to grow to 
a $120 billion market by 2019, which will largely be spent in soft-
ware and web services.  How might we hope to see this show up 
in out-of-classroom field experiences?  

Unaddressed in these articles and what we explore here 
are the specific impacts that the conversation of technology in 
environmental education brings as well as a case study that 
shares strategies we have found to be effective when an education 
considers the merging of hardware (inquiry tools), technology 
application in professional development, and web-based collabo-
ration tools.  Important questions for environmental education to 
ask include:

• How does this scale for education for the environment?  
• What considerations need to be 

taken to ensure that investment 
works?  

• How would we know if it does?  
• How do we train educators 

to successfully interface 
technologies with the outdoor 
experiences that they provide 
their students?  

In an article published in 
CLEARING in 2012, we explored the 
instructional framework for merging 
field based science education with 
mobile pedagogies in the framework 
entitled Adventure Learning @ 
(Hougham, Eitel, and Miller, 2012). 
In the years since, this model has 
informed a collection of hardware kits 
that support the concepts in AL@ as 
well as an examination of the questions 
outlined above. These hardware 
kits are called Digital Observation 
Technology Skills (DOTS) kits.

In the middle fork of the Salmon River in Idaho you’ll see 
steelhead, rushing rapids and hot springs that all tell the story 
of the landscape.  Similarly, along the Wisconsin River, you will 
see towns, forests and fields that have a link to the industries that 
have shaped the state over the last 150 years.  If you’re in the right 

spot at the right time, you can find inquisitive young people and 
bright yellow cases filled with gadgets taking data points and 
crafting Scientific Stories about the watersheds in their state.  Re-
gardless of whether it is a wild river or a small tributary outside 
a schoolyard- scientific stories wait to be told in these places and 
technology that is appropriately considered helps unlock and 
share these experiences.   

In a world where technology is almighty, wielding digital 
literacy is practically a requirement in our understanding of just 
about everything.  The students of today are able to navigate 
through web pages and apps with ease, information at their 
fingertips like never before.  Here, we can find ourselves removed 
from that information, disconnected from those data sources and 
collections, stifling our desire to wonder and inquire more.  By 
investing in digital tools that can enhance inquiry of the natural 
world, educators can bridge this divide of both information and 
the ability to be a primary data collector.  In equipping students 
with touchscreens and interfaces familiar to youth of today, they 
are able to partake in not only real world application of scientific 
observation, but also experimental design and efforts moving 
toward the future. 

Young people in Wisconsin have been contributing to the 
development of this idea of digital data collection and inquiry, 
through DOTS.  The DOTS program has been developing in Wis-
consin since 2014, engaging both youth and adult demographics 
in digital literacies, and connecting the dots from data collection 
to inquiry and analysis.  By involving youth in the visualization 
and comparison of their data collections, they are able to begin to 
accomplish higher order learning such as developing their own 

hypotheses 
and synthesize 
the meaning of 
their findings.  
DOTS has been 
developed for 
students in 4th 
through 8th 
grades but has 
been modified 
for audiences 
in 2nd through 
high school, 
including 
adult learn-
ers, continuing 
education, and 
professional 
development.  

Case 
studies of this 
application vary 
widely in scale, 

location and content.  Currently DOTS kits are used in Idaho 
and in Wisconsin by youth to examine water quality.  A full-scale 
implementation is underway currently in Wisconsin to connect 
youth from many different watersheds.  Held this past August, 

A naturalist assists youth with a water quality test while on a canoe trip. Photo credit: DOTS 
participant.
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the Wisconsin Water Youth Stories Summit brought together 
students from across the state of Wisconsin who are interested 
in not only environment and ecosystems, but also water quality 
and sharing their “water stories”.  Supported by an EPA grant, 
this Summit was a culminating experience for many of the youth, 
getting to collect and share their findings over their 3 day period 
at Upham Woods Outdoor Learning Center (Grant Number: EPA-
00E02045).  This two year grant has trained and equipped educa-
tors with DOTS tool with an emphasis on water quality monitor-
ing. Throughout the year, youth from around Wisconsin collect 
data and share their findings with others in real time on the web. 
At the Water Stories Summit, each group brought their DOTS 
kit to explore the environment and compare collected data sets.  
This experience not only brought together young scientists with a 
vested interest in the future of water, but also allowed students to 
share stories of local wa-
ter quality that affects 
their own communities 
around the state.  

Many shared stories 
about urban run-off 
pollution, such as lawn 
fertilizers and road salt, 
E. coli contamination, 
and they discussed the 
ways in which humans 
alter natural waterways.  
At the end of their 
experience one student 
said they learned that, 
“science is being precise 
and unbiased about 
nature and numbers.” 
Another student said 
of a different Upham 
experience, “We went 
to Blackhawk Island for 
our project. The tools helped us take photos of what was under 
the rock. The tools help to see what animals were living there. We 
came up with a lot of new questions after we did our research 
and we can’t wait to find out things like, if the temperature affects 
what animals we will find living under a rock, and what animals 
live at different depths.” Through these collaborations of student 
generated data, participants were able to make connections be-
tween each other and drive further inquiry questions such as how 
to improve water use and consumption, and how the water affects 
all other life.  

While the kits themselves are certainly an enhancement to a 
variety of curriculum, the training that accompanies the deploy-
ment is just as important as the tools themselves.  Educators that 
partner on DOTS projects are supported with (1) Equipment, (2) 
Training and (3) a Web platform for collaboration.  It is the interre-
lationship between the inquiry tools, inquiry methods and inquiry 

artifacts that provide the support for transformative outdoor sci-
ence experiences.  

A DOTS kit consists of a select set of digital tools to equip 
youth and educators with everything they need to take a basic 
data set of an ecosystem and microclimate.  Contained in a water-
proof, heavy-duty case, the tools selected are chosen for their 
utility, cost effectiveness, and ease of use.  Any suite of tools can 
be selected for an individual’s classroom purposes, this is first 
and foremost, a framework to scaffold inquiry and observational 
skills.  DOTS users gain field experience with hand held weather 
stations, thermal imagers, digital field microscopes, GPS units, 
and cameras to contribute to local citizen science monitoring 
(Hougham and Kerlin, 2016).  A DOTS program training is facili-
tated by program staff and has evolved over time to include these 
six goals.  While these are used in DOTS, nearly any technology 
implementation would benefit from these goals being outlined.  

1.     Establish functional and technical familiarity with DOTS 
Kit hardware

2.     Orientation to DOTS Kit web interface, data uploading, 
and site visualizations

3.     Examination of mo-
bile, digital pedagogies in 
historical as well as applied 
contexts

4.     Advance instruc-
tional capacities in appli-
cation of observation and 
inquiry facilitation appli-
cable to experiences outside 
the classroom

5.     Production of digi-
tal artifacts that contribute 
to Scientific Storytelling

6.   Facilitation of initial 
curricular design consider-
ations for integrating kits 
into existing programs

After the training, edu-
cators have access to a suite 
of tools that can be lent out 
for deeper science connec-

tions in outdoor spaces.  Further, trained educators can use grab-
and-go lessons from the project website to launch the concepts 
with their students and watch videos produced and hosted on the 
site that provide further instruction on applications of the tools.  

Lastly, a web-based collaboration platform is hosted to 
support the development of additional inquiry.  To continue 
this mission of enhancing student inquiry and promoting col-
laboration, data sets can be uploaded to an online public access 
platform. As users enter their data online, the map displays in real 
time the coordinates and information of each data point. View-
ers can easily navigate a Google map with their and other’s data 
points for comparison and post-experience observation.  This 
immediate viewership not only falls in line with today’s student’s 
understanding of a fast-paced, immediately available world, but 
also allows no stagnation in the learning process as inquiry can 
continue instantaneously. Through engagement by use of digital 

A student uses a water quality test to find the amount of phosphorus at a Wisconsin River 
location. Photo credit: DOTS participant.

Student Generated Data
(continued)
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(continued on next page)

tools collecting data in the field, reflection on process and meth-
ods through data entry into the web-based model, and through 
analysis and refinement of hypothesis for further inquiry, students 
take ownership of their data and have a voice in sharing their 
discoveries with others. These inquiries have been qualified in the 
DOTS programming through use of a “scientific story”.  

 The scientific story helps to build connection between quali-
tative and quantitative 
data and their respective 
ways of understanding. 
As humans we have told 
stories for millennia to 
entertain, educate, and 
remember.  Combining 
these elements of story-
telling with the scientific 
method of developing 
hypotheses and data col-
lection, a story is created 
to share.  These stories are 
generally 3-5 sentences 
and include photos taken 
by camera and tools such 
as the handheld micro-
scope and thermal imager.  
In taking a closer look 
with digital tools, a deeper 
appreciation is gained and 
honed in on through these 
scientific stories and it is 
through these words that 
we can harness stories in what they do best: share.  They can be 
digitized and easily shared across social media platforms, creating 
interest in the environment and science in family and community 
members.  

This story was written while at Upham woods during the 
aforementioned Water Stories Summit, and describes the location 
and inquiries the youth had: 

We investigated two different locations as a part of the water 
study blitz at Upham Woods.  The first location was the Fishing 
shore on the Wisconsin River, and the second location was a 
stagnant inlet only 100 feet away. We noticed several differenc-
es between the two locations. We wanted to know more about 
the animal life in both locations. What kind of animals live 
in these habitats that we couldn’t see during the blitz? What 
would we find if we studied the location where the Fishing 
Shore and Inlet connect?

This story highlights the questions students wanted to investi-
gate further and spurred their desire to continue comparing loca-
tions in the context of animal life.  Another story from the Water 
Stories Summit illustrates a group of high school students making 
connections between ideas and places:

When doing the data blitz at camp, we tested water for all kinds 
of factors (pH, Conductivity, Salinity and others). The cool thing 
we noticed was the differences in PH levels of the water that 

equaled a 9.49 level that makes water a base. This reminded us of 
what would happen if water had a unbalanced and non neutral 
PH level, that was out of control… One example of this is a sul-
phur pit, like in Yellowstone national park. The pH of this water 
is as low as 1.2, which is almost equivalent to battery acid.

By encouraging students to develop their own scientific story, 
they create a deeper connection with that place and nature in 

general.  This connection 
evolves to a jumping off 
point for further inquiry 
and hypothesis develop-
ment which can be fleshed 
out into full empirical 
science studies or har-
nessed into environmental 
service projects.  Addi-
tionally, as data sets can 
be shared, these students 
in Wisconsin can use the 
data collected in Idaho to 
further their hypotheses 
and promote scientific col-
laboration. 

Throughout the use 
of this approach research 
suggests that digital tools 
should be adopted in 
environmental educa-
tion whenever possible 
(Hougham et al., 2016).  To 
assess participant perspec-

tives, DOTS uses a modified Common Measures instrument (Na-
tional 4-H Council, 2017) to examine student attitudes towards 
technology and towards nature.  In a 2015 study conducted by 
the DOTS project research team (Hougham et al., 2016), students 
where engaged in two iterations of an environmental studies cur-
riculum- one was with traditional analogue toolsets and one was 
with digital toolsets.  In an analysis of pre/post-test evaluation 
responses (n= 135), students showed statistically significant and 
positive shifts in attitudes towards technology, the use of technol-
ogy outdoors, and towards investigating nature.  In a review of 
the data from DOTS users for both profession development and 
youth workshops (n=71), it was found that 97% of participants of 
all ages agreed or strongly agreed that they “better understand 
how science, technology, or engineering can solve problems after 
using the DOTS tools”, and 89% said they agreed or strongly 
agreed that they “liked learning about this subject”.  

This survey data provides insight on scaffolding and curios-
ity building techniques.  In this way, it was found that lessons on 
observation were most useful when they began with broad scale 
observations and students were invited to make more focused 
observations.  This system allows for students to explore a part of 
the world that they find interesting, making them more invested 
in a narrative authentic to them.  The practice of up close ob-
servation is nothing new in environmental education, notably 

A naturalist teaches an Escuela Verde student how to take a water quality reading.  
Photo credit: DOTS participant.
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Adventures with a Hand Lens was published in 1962, advancing 
outdoor science instruction to engage the learner in their own 
investigations of the world up close.  Today, this observation scaf-
folds easily onto data collection, with students studying parts of 
the ecosystem that they find interesting with encouragement to 
find how these seemingly individual pieces coalesce into a larger 
system.    

In moving environmental education into the digital age, edu-
cators should look to empower youth with the tools and respon-
sibility to examine their surroundings, and in encouraging youth 
to take and use technology outside, educators can capitalize on 
students collecting their own data sets to develop deeper, more 
meaningful inquiry questions.  And when they can begin devel-
oping their own questions that they want to answer rather than 
following a worksheet or handout, the exploration becomes that 
much more desirable and satiating.  Those young people wielding 
handheld weather stations and thermal imagers on the Salmon 
River or on the Wisconsin may appear to be kids collecting some 
information for science project, but don’t be fooled, the next 
generation of scientists and scientific thinkers is out there, already 
developing their inquiries into the natural world.     ❏
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Is Education a  
Race to the Top? 
Or, can we slow down enough to use 
inquiry to build effective conceptual 
learnings?

Education is not a Race to the Top. I have to state that up 
front. In a Race to the Top are we allowed the time it takes 
to contemplate what we are learning? Time to dig into the 

record to find the information which satisfies our needs to know? 
Time to make the conceptual connections between what we are 
currently learning, and what we have learned before? Time to 
become involved and invested in our educations? Time to become 
empowered as persons?

I do not believe that education is a race at all. Rather, it is a 
journey, a journey which wanders through who we are, who we 
were, and where we might go; all the while, developing the capac-
ity to engage in autonomous learning, discovering how our brain 
and body work together to learn, becoming practiced in learning 
how to work with others to discover how we, our world, and 
our Universe work. Not a random journey, but one generated by 
interest and the need to discover and comprehend facts. Mental 
sprinting does not generate that world.

How can a wandering journey lead to 
empowered students?

Let me describe a simple activity to illustrate this. Simple, 
but demanding quality time; as with most of experience, things 
which are simple in concept are more often complex in execution. 
For a long time, my teaching has developed around the idea that 
our brain is organized to learn, and does so when we allow it. 
Allowing it means planting a thought in the student’s mind (read 
brain), then structuring the learning environment so the student, 
in pursuing this thought, raises a question and engages your cur-
riculum in answering it. Means knowing that students’ brains will 
be effective in directing their learning.

As a matter of fact, everything students learn is the product of 
human brains that were thinking. Human (and all mammalian) 
brains are autonomous learners; especially when they need to 
know. Questions and thoughts, when they are pursued, generate 
needs to know. Together, these simple things and processes make 
brains learn. They learn how to learn. As the term goes along, stu-
dents assume more and more of the load. The difficult part for us 
is learning to accept that this is true. Especially when our publish-
ers present such compelling books, activities, and supplements in 

which students’ brains are directed to find particular answers to 
particular questions within them.

Here is my example of planting a question or thought in a stu-
dent’s mind, then using it to deliver curriculum. In this example, 
students engage an activity in which they observe paramecium 
under the microscope. When they first observe them, they see 
majestic, sailing cells, moving through the medium like dancers in 
a ballroom; ships in a sea, traveling slowly, but always with some 
inherent purpose. While they travel, food vacuoles move slowly, 
contractile vacuole pulses, cilia beat, as this living ship navigates 
its waters. Most of the lab activities written to observe and know 
paramecia quash this exciting perception of these fascinating crea-
tures. (Likewise for most other phenomena they address.)

During an activity where students rotate through a set of 
learning stations to introduce themselves to cells, they are asked 
to observe a sample from a bowl of cloudy water for paramecium. 
At the paramecium station, I ask my students to just look at them, 
and to know that they’re very old as a species. The next day, as we 
review their observations at the stations they visited, when they 
get to paramecium, I ask, “Did you notice anything interesting 
at the paramecium station?” Students relate some specifics they 
observed, with “dots” inside, moving things, as the most frequent 
observation of interest. I ask, “Do you think you can find out what 
they are doing?” They want to try, so we begin.

Each group chooses their most interesting observation to fol-
low up on with an inquiry they design themselves. When they 
choose a thing like the moving “dots,” and ask about them, I sug-
gest I might know a trick to make them easier to observe. Even-
tually, they will ask about the trick and I’ll mention that some 
scientists boil yeast in congo red, which changes color depending 
on the pH. They haven’t studied digestion yet, but will, so I add 
that food coming in has a low pH compared with digested food, 
and we’ll study that later in the year. They’re happy with that and 
ask if I have any congo red and yeast.

Another group decided to study the cilia that cover paramecia 
and appear to help them move. They were having trouble making 
their observations because the paramecia moved too fast. I said that 
some scientists used a solution that slowed the cells down, and they 
asked if I knew how to get some. I said that there might be some in 
the prep room, and that I’d look. My bottle of Protoslo was waiting 
there, and I gave it to them and showed them how to use it. Then 
off they went.

When the investigations have been completed, groups analyze 
and interpret their data, make inferences from the results, and 
report out to the class in a seminar. (When we started our inves-
tigation, I had informed the class that they should check what 
other groups were finding out because they were responsible for 
knowing all about paramecia. I reminded them of this when we 
started the seminar.) These are always lively, and groups always 
want to go into the lab to nail down one more thing when they are 
finished. Which we do.

How does all this help students get into 
the books to prepare for tests?

Then we do the inevitable seat work, but it is accomplished in 
a collegial atmosphere, and conducted along with the follow-up 

(continued on next page)

Perspectives on Science Education
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to the seminar they wanted to do. I tell them to list all of their dis-
coveries; their group’s and the other groups’. I’ve observed that 
they know more, better, than I could ever teach them via direct 
teaching. Then, I test them. First with my test, which is mostly es-
say, and which they do their usual work on. The next day, they get 
the publisher’s test. Not long after the test begins, comments start 
coming in: “This is easy.” “This is boring.” “This barely covers the 
basics.” These students own their learnings. Their locus of control 
for their education resides within their person.

How do you view this way of teaching so you can try it? The 
whole thing is driven by a question the student raises. This act 
generates an incipient concept, a bootstrap I can use to make sure 
that facts are discovered to clarify the concept. These elusive facts 
which clarify students’ thoughts about the concepts and processes 
they are engaging are what I call, “needs to know.” What happens 
in your brain when you need to know something: a forgotten 
ingredient in a recipe, how much you spent on auto maintenance 
last year, where is Qatar? Your inner self is mobilized, and you 
find the facts. And they clarify. From time to time, they raise 
further questions. Likewise with students. Their “Need to Know” 
generates a search for relevant facts.

There is a difference between immersing students in the facts 
as they give form to the concept and medium, and committing 
facts to rote memory in the presence or absence of the medium. 
The difference between hypothetico-deductive and verification ac-
tivities. The great majority of publishers’ activities are verification 
inquiries, with students simply verifying what they have been 
told they will find. Where is the brain’s role in this? Verification is 
clerk’s work; self-directed inquiry is brain’s work.

To do this kind of teaching, teachers must be comfortable with 
the concepts and processes embedded in their curricula, and with 
allowing their students to think. This is not easy at first. Teachers 
perceive that control has moved from themselves to the students; 
enough to make many have second thoughts. Clean structure in 

the learning environment and faith in the students’ integrity will 
make it work. And building their capacity for actively participat-
ing in effective work groups.

Asking and answering inquiry questions in an effective work 
group provides a nearly perfect environment for all students to 
learn any content for understanding. Note that I am not claiming 
the same for memorizing content particulars for tests. The main 
criterion of the teaching I support is that the student’s brain has to 
be an active participant in developing the concepts and engaging 
curricular particulars. It’s difficult to become comfortable with 
this way of teaching at first; at least, it was for me. I did, not sure 
how, make myself check where my students were relative to other 
students in their understandings. To see how they were doing, I 
followed up by talking with their teachers in the next grade when 
I could, to compare their outcomes on publishers’ tests compared 
with other classes. I focused on my bottom 25th percentile, who 
usually did well.

Memorizing material to pass tests does not personally empow-
er most people. Learning for understanding does. These two ap-
proaches to learning aren’t necessarily incompatible. In the United 
States, we don’t seem to understand what the two approaches 
mean, and tend to emphasize the former over the latter. Learning 
for understanding is a student-centered process. It takes time to 
let our teacher-centered part of us relax and let the students follow 
their questions. And to elucidate the successive approximations 
of students who are involved and invested in their learnings; 
approximations which mark the road they are on: Students who 
own what they know and will know.    ❏

Jim Martin is a retired but still very active 
science educator who writes a regular blog on 
science and learning for CLEARING. You can 
them at www.clearingmagazine.org.

Jim Martin
(continued)
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can be learned for nature. And through totem activities, 
respect for nature is achieved. Making a totem is also a 
great artistic outlet. Children’s’ imaginations can fuel the 
creative representation of totems. More than anything else, 
the making of a totem is useful as a teaching tool, getting the 
children to inquire and think.

Totem cards can be obtained from a number of differ-
ent sources. Some card decks come with a book on totem 
animals (see references below). Or you can check Native 
American or alternative gift shops for “medicine cards.” You 
can also obtain cards with animal depictions from most

nature – oriented retailers.

How do you find your totem?
Have the students answer these questions, and jot down 

their answers on their notepad.
1. What animal are you attracted to or interested in? 

Why? (Color, fur, scales, etc.)
2. Have you seen a TV show or movie about an animal 

that you liked?
3. When you go to the zoo, what animals are you most 

interested in seeing?
4. What animals do you see most often outside?
5. What animal do you hope to see when out in nature?
6. Do you ever have dreams about certain animals?
7. Have you ever tried to be friends with an animal?
8. What animal frightens you?
9. What animal traits do you like in certain animals? 

What traits are similar to your own?
10. How do you wish that you could be similar to an 

animal?
11. Is there an animal that you like to draw, write about, 

or talk about?

You may wish to take the children on a field trip to a 
nature center, a park, or even an art museum. Inspiration 
can be found in many places, from real-life animal sightings 
to taxidermy specimens or beautiful paintings. Don’t forget 
that animals can be mammals, birds, fish, reptiles, amphib-
ians and insects.

The children should be able to come up with an animal 
that they can relate to. Then ask the students to make a 
drawing of their favorite / totem animal. Ask them to draw 
the things that would usually be around that animal.

Examples of animal attributes
For reference, listed below are some of the better known 

animals that could be used for a totem project, along with 
the traits that are most commonly associated with them.

– Bear – strength, contemplation
– Beaver – busyness, working with others

My Favorite Activity:

ANIMAL TOTEM ACTIVITY
by Margie B. Klein

Supplies

– Animal totem cards
– Note paper, pens or pencils
– Construction paper, scissors
– Markers or crayons
– Tape and glue
– Craft sticks and decorations
– Long sheet of butcher paper
– Ball of yarn

An Introduction to 
Totems

A totem is any being which 
watches over or assists a group 
of people. The concept is not 
limited to Native American 
Culture, and can be found in 
cultures around the world, 
including Africa and China. 
Usually an animal is chosen as 
a totem for a clan. The totem 
has been used to identify tribes, for group pride, and for protec-
tion. In more recent times, individual totemism has become 
popular – that is, “adopting” an animal that a person believes 
to represent favorable traits of their own, either in behavior or 
appearance.

Totem animals show us how humans relate to nature. They 
are usually chosen for the qualities they represent. When choos-
ing one, the individual has to become introspective, and look at 
all their behavior tendencies. Sometimes an animal is chosen for 
qualities that the individual would like to have. Totem animals 
can also be chosen for the way they look, or the place that they 
live.

Once a totem is chosen, it is used as a symbol of self. The 
purpose is to visualize the animal and its place in the environ-
ment in order to connect to a higher level of consciousness. The 
individual may ponder how the animal would react in a certain 
situation, similar to one that they are experiencing. In this way, 
the totem animal provides assistance.

A totem may be displayed at home, work, or school, as a 
reminder to quiet the mind and acknowledge self-confidence. 
Totems can be combined to show the diversity of community. 
This works especially well in classroom settings. Students will 
be able to discuss the relationships in both natural and human 
communities. It’s an ancient wisdom that important life lessons 
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– Buffalo – abundance, thankfulness for gifts
– Cougar – leadership, confidence
– Deer – gentleness, love, caring
– Dog – loyalty, a protector
– Eagle – spirit, healing
– Hawk – power of observation, informing others
– Horse – power, achievement
– Owl – wisdom, truth
– Squirrel – planning, gathering
– Swan – change, grace
– Turtle – nature, creativity
– Whale – rhythm, history
– Wolf – teaching, sharing knowledge

Making your totem
Have the children draw their totem animal on construc-

tion paper and cut it out. They should choose a color that is 
appropriate for the animal, then draw with markers or crayons 
to add detail to their animal. They can put their name on it, and 
things about the animal that they like, or the way the animal 
makes them feel. They can also be decorated with any number 
of craft decorations to give them more character.

Wrapping it up
Go around the room and ask each child to tell about their 

totem. Some children may have more than one totem animal. 
Ask them how the animals could work together.

As a class project, construct a totem pole made out of all the 
children’s’ totem animals. Paste it on the wall for all to see.

A variation for younger children is to make totem face 
masks out of construction paper, then glue a craft stick to the 
bottom for a handle. Instruct the children to have a “procession 
of animals,” acting out how the animal would behave.

Another project could be to lay out a long piece of butcher 
paper and have the children make simple drawings of their 
animals for a “petroglyph wall.” They would be so proud to 
have their artwork displayed in a school hallway!

Taking it one step further: Science and 
ecology

Create a wildlife food web, utilizing the totem animals that 
the children have chosen. Hopefully, you will have animals that 
show predator – prey relationships. You may even have a scav-
enger animal, better called a recycler! Of course you will have 
to add the elements: light, air, soil and water, as well as a few 
plants. The teacher could represent any or all of these last items. 
With a large ball of yarn, connect the elements and the plants 
to the animals that are herbivores or are prey to other animals. 

These animals then need to be connected to the predatory ani-
mals. Finally, if you have one present, connect the predators to 
a recycler. Now, “remove” one animal

from the web by having the child sit down. The pull that 
everyone feels on the yarn shows how all things in nature are 
connected. What happens if many of the animals are removed?

Taking it one step further: language and 
fine arts

Ask each child to come up with a short story about their 
totem animal. Have them write it down, and then find a way 
to demonstrate it. This could be with a painting, or a theatrical 
presentation. Let them be creative.

Taking it one step further: civics
Have older students contrast and compare the animals that 

they have chosen as their totems. Are there similarities? Differ-
ences? Why might this be?

How could all the totem animals make up a community? 
How would they work together, using their individual traits? 
Would it be beneficial to have these animals all together in a 
small community? What problems might be seen?

Finally, ask the students to use their totem community as 
an example for the real community they live in. How are all 
people the same? How are they different? How can everyone 
work together to make a better place?

 
References
Medicine Cards: The Discovery of Power Through the Ways 

of Animals (book + cards) by Jamie Sams, David Carson, 
Angela C. Werneke

Keepers of the Animals: Native American Stories and Wildlife 
Activities for Children (book) by Michael J. Caduto, Joseph 
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Celtic Totem Animals (book + cards) by John Matthews

Animal Speak: The Spiritual & Magical Powers of Creatures 
Great & Small (book) by Ted Andrews

My Favorite Activity (continued)
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students of high school age and up, who are both developmentally 
ready to think about social change and increasingly likely to be 
exposed to environmental news as their awareness of the world 
around them expands. 

I recently had the opportunity to experiment with teaching 
students about collective action and climate change, while co-
leading a group of high school juniors and seniors on a 12-day 
backpacking trip for the North Cascades Institute (NCI) Youth 
Leadership Adventures program. NCI is a nonprofit that has been 
helping people connect with nature in and around the majestic 
mountains of North Cascades National Park for over three decades. 
NCI’s Youth Leadership Adventures program gets high school 
students out into the backcountry to learn about natural history, 
sustainability, and leadership. 

In the lessons my two co-instructors and I taught while leading 
our students through North Cascades National Park, we made a 
point of emphasizing climate change solutions that involve collective 
organizing. The successes and challenges we encountered may, I 
hope, be useful to educators in similar positions who wish to help 
their students become effective agents of environmental change.

It hurts to love nature in the twenty-first century. Climate 
change, species extinctions, toxic forms of resource extraction 
like fracking, all will inevitably be encountered by our students 
in headlines and the evening news. Again and again, they will 

be confronted with news of harm being done to the world they 
have grown to love. What tools can we give students to defend 
themselves against despair and cynicism?

The solution, I believe, is for students to see environmental 
issues not as a serious of hopeless problems, but as a set of 
challenges with solutions they can take action to implement. By 
“taking action,” I don’t mean changing light bulbs, turning off the 
faucet, or reducing one’s meat consumption. 

Making environmentally friendly lifestyle choices may provide 
a temporary sense of relief for some students. However, those who 
think critically about it will quickly realize that much larger forces 
than their individual footprints are at play in creating the climate 
crisis. 

If we want to help students thrive in Leopold’s “world of 
wounds,” we must guide them far beyond the realm of personal 
consumption choices. We must help them see opportunities for 
collective, not just individual action. This is especially important for 

by Nick Engelfried
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Climate Action in Education

Confronting a World of Wounds: 
Aldo Leopold famously wrote, “One of the penalties of an ecological education is 

that one lives alone in a world of wounds.” As environmental educators, we must 
ask ourselves what we are giving our students that equips them to deal with this 

harsh reality.

(continued on next page)
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On the third day of the trip, one of my co-instructor colleagues 
led a lesson which introduced concepts like how the greenhouse 
effect works. We felt it was important to give students this 
grounding in basic climate science as a way to set the stage for 
future lessons.

Two days later, we introduced students to some specific impacts 
of climate change on people around the world. Another of my 
fellow instructors led a “Climate Change Mixer” activity taken 
from Bill Bigelow and Tim Swinehart’s excellent book, A People’s 
Curriculum for the Earth. Students participated in a role play in 
which they took on the roles of real people whose lives are affected 
by climate change or energy extraction. Afterwards, several 
students expressed surprise at the severity of climate change 
impacts on people like members of the 
Gwich’in nation in the Arctic, whose 
way of life is threatened by melting ice 
and the die-off of caribou.

Having acquainted students with the 
science of climate change and some of 
its effects, we were ready to talk about 
action. The day after the mixer activity, 
I led a lesson on social change designed 
to get students thinking about how they 
could have a positive influence on climate 
issues. I opened the lesson by introducing 
a concept none of the students had heard 
of before: theory of change. 

A person’s theory of change is their 
mental conceptualization of how change 
occurs in society. If you believe the 
solution to environmental problems is for each of us, one by one, to 
decide to change our lightbulbs and reduce our meat intake, that’s 
your theory of change. This is also the theory promoted by many 
mainstream environmental education materials, which emphasize 
individual lifestyle changes above all else.

Another, equally problematic theory of change most high 
schoolers have encountered is that major societal changes are 
mostly triggered by charismatic individuals and “super-people,” 
who inspire the masses with exceptional acts of daring or wisdom. 
The way history is taught at the elementary and high school levels 
tends to reinforce this theory. Traditional historical narratives 
focus on charismatic leaders—the George Washingtons, Abraham 
Lincolns, and Martin Luther Kings—to the virtual exclusion of 
thousands of other ordinary people who contributed to making 
change happen.

To get students thinking critically about developing their own 
theory of change, I had us analyze one of the most famous accounts 
of personal bravery from US history: the Rosa Parks story. I asked 
a student volunteer to recount the story the way they’d learned it 
in school. The traditional narrative goes something like this: Rosa 
Parks, a seamstress in Montgomery, Alabama, decided one day that 
she would not put up with racist segregation laws any longer. She 
refused to give up her seat on a bus to a white man, and this act of 
personal bravery inspired the city-wide Montgomery Bus Boycott. 

This in turn gave rise to the Civil Rights Movement.
I next introduced some additional facts usually left out of the 

Rosa Parks story (these particular bits of background information 
were drawn from Paul Schmitz’s article for Huffington Post, “How 
Change Happens: The Real Story of Mrs. Rosa Parks and the 
Montgomery Bus Boycott”). They include:

• Rosa Parks had a long history of challenging segregation. In 
1943, she was elected Secretary of the local NAACP chapter. 

• Prior to her arrest, Parks had received training in nonviolent 
civil disobedience practices at the Highlander Folk School.

• When Parks was arrested in 1955, Alabama NAACP President 
E. D. Nixon was already searching for a good plaintiff to 
challenge segregation laws.

• Organizing the Montgomery Bus Boycott was a major 
undertaking involving many people. 
Jo Ann Robinson, a local leader in the 
Women’s Political Council, spearheaded 
an effort to print and post 15,000 fliers 
supporting the boycott. 

None of these details diminishes 
the significance of Rosa Parks or the 
heroic nature of her actions. However, 
the picture they paint is quite different 
from the traditional Rosa Parks story. 
Rather than an act of individual bravery 
spontaneously triggering change, this 
more accurate narrative becomes one 
about a community of people coming 
together to challenge an unjust system. 

It was now time to get students 
thinking about social change in an age 
of climate crisis. To do this, I introduced 

a role play centered around a current issue in Washington State: 
the controversy over a proposed new oil export terminal on the 
Columbia River in Vancouver, WA. 

I first gave students some context. Tesoro-Savage, an oil 
infrastructure company, is seeking permits from the State of 
Washington to build the country’s largest oil export facility at the 
Port of Vancouver. If built, the terminal would further the world’s 
reliance on fossil fuels, and would be serviced by four oil trains per 
day passing through many towns and cities in the Columbia River 
Gorge. A train derailment in any of these communities could cause 
a disaster involving a massive explosion and thousands of gallons 
of spilled oil.

Given that most students in our group came from Washington 
or northern Oregon, the Vancouver oil export debate is unfolding 
in their backyards. Despite this, not one student had heard about 
the issue before I introduced it to them. This says something about 
the state of environmental education in our schools.

Having given students basic facts about the oil export 
proposal, I next introduced a fictional scenario set in a hypothetical 
community called Columbia Village. I asked students to imagine 
that Washington Governor Jay Inslee had given the oil project its 
final permit (in fact, Governor Inslee is expected to make a decision 
later this year). Oil trains would soon begin rolling through 
Columbia Village, which is situated in the Gorge along the rail line. 

Making environmentally friendly 
lifestyle choices may provide a 

temporary sense of relief for some 
students. However, those who think 
critically about it will quickly realize 

that much larger forces than their 
individual footprints are at play in 

creating the climate crisis. 

Confronting a World of Wounds
(continued)
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(continued on next page)

For the role play, students would take on the personas of people 
from a variety of backgrounds meeting at the Columbia Village 
Community Hall to discuss a response to this environmental and 
public safety threat.

Unlike the roles assigned to students in the Climate Change 
Mixer, those I created for this activity were not based on real 
people. However, as someone who has attended dozens of 
meetings where members of a community came together to 
challenge fossil fuel projects, I carefully modeled each role around 
a different point of view that one frequently encounters at such 
gatherings. Specific characters included a mother concerned about 
dangers to her children, an activist 
advocating mass civil disobedience, 
and a member of the Yakama Tribe 
concerned about the oil project’s 
impact on fishing rights. 

At this point in the lesson we 
took a break for dinner, and to let 
students familiarize themselves with 
their roles. I explained that students’ 
job at the community meeting would 
be to advocate for their character’s 
point of view about an acceptable 
course of action. Students would be 
allowed to “change their minds,” but 
only if they felt this was realistic and 
that the concerns of their character 
had been adequately addressed.

My hope for this activity was students would realize that many 
characters in the role play represented very different theories of 
change—and that their job at the meeting must be to reconcile these 
diverse points of view into a plan that could realistically achieve 
the desired result. I myself participated in the role play when we 
reconvened, acting as the meeting facilitator whose only goal 
was to ensure a consensus was reached without advocating any 
particular point of view. 

The role play that unfolded over the next forty minutes or so at 

least partly satisfied my hopes for the activity. Unsurprisingly, one 
of the most contentious issues was that of using civil disobedience 
to confront the oil trains. One character in the role play advocated 
people blockading the oil trains with their bodies—and several 
others responded negatively to this idea, arguing that it was too 
dangerous. It was not unlike actual debates over civil disobedience, 
which I have listened to at many real-life meetings. 

As an alternative to civil disobedience, another student 
suggested organizing a massive but legal protest near the rail line. 
I was surprised that the students seemed to think getting a permit 
for such an event would be a much longer and more arduous 

process than would probably really be the case. 
More predictably, many students were a bit 
naïve about how many people they could get 
to show up at a protest, envisioning a crowd of 
100,000. The Dalles, one of the larger towns in 
the Columbia Gorge, has a population of only 
some 14,000, and most Gorge communities are 
much smaller. 

Another character in the role play 
suggested everyone work on reducing their 
individual carbon footprints so as to make 
oil infrastructure irrelevant. I had added this 
point of view hoping it would force students 
to grapple with whether individual lifestyle 
changes are really enough. As it turned out, 
many students seemed genuinely torn about 
this. Some were understandably drawn to the 
idea that individual changes might inspire 

larger community-wide actions. Others pointed out that even if an 
entire town’s population switched to energy efficient light bulbs, 
this wouldn’t have much impact on global economic forces that 
made the oil export project viable. While students never addressed 
the lifestyle issue in quite the direct way I hoped they might, I felt 
satisfied they were coming to realize that individual changes are 
necessary but not sufficient. 

In the end the students, through their role play characters, 
arrived at a consensus for a 
compromise course of action: to move 
forward with a march and a petition-
gathering effort, while also embarking 
on a public education campaign to 
encourage sustainable lifestyles, 
and preserving the option of civil 
disobedience for those who wished to 
engage in it. In real life, such a wide-
ranging, ambitious plan of action 
would probably seem unrealistic 
for a new community group’s first 
meeting. However, I feel this is far less 
important than the fact that students 
were able to recognize the value of 
different theories of change as well as 
some of their defects, and to come up 
with a plan not unlike the strategies 
some real climate activist organizations 
have developed. 

N O R T H  C A S C A D E S  I N S T I T U T E

Join us for a day, a weekend or an extended stay 
in the heart of North Cascades National Park!
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Art · Family Getaways · Skagit Tours 

ncascades.org

One character in the role play 
advocated people blockading the 
oil trains with their bodies—and 

several others responded negatively 
to this idea, arguing that it was too 
dangerous. It was not unlike actual 

debates over civil disobedience, 
which I have listened to at many 

real-life meetings. 
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After the social change lesson, I realized in my eagerness to get 
students thinking about collective action, I had neglected to fully 
bring the lesson back to students’ own experience and concrete 
actions they themselves could take. Fortunately there was time to 
rectify this. Later in the trip, one of my colleagues led an activity 
in which students made a pledge to themselves to take a climate-
related action of their own choosing within the next year. Some 
students’ pledges centered around lifestyle changes like using less 
plastic or water. But I was pleased to note others chose collective 
actions like getting involved in activist groups or starting a climate-
focused club at their schools.

The climate change lessons my colleagues and I taught during 
this 12-day trip represented an experiment in getting students 
to think about how environmental change actually happens. 
There are things I plan to do differently next time I teach a similar 
curriculum. At the beginning of the social change lesson, I wish 
I had spent more time illustrating the theory of change concept 
with specific examples. In designing the oil trains role play, I also 
could have done more to flesh out the characters assigned to each 
student, which perhaps would have led to deeper conversations 
about diverse perspectives. 

These lessons learned aside, I feel the curriculum my colleagues 
and I devised for this backpacking trip successfully helped 
students take the first tentative steps toward envisioning how they 
might play a role in confronting climate chaos—and not just by 
participating in Meatless Mondays. I hope they came away with at 
least a few tools for fighting back against the sense of hopelessness 
despair that can come from living in a “world of wounds.”   ❏
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Confronting a World of Wounds
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Developing the “Whole Person”
By Emily J. Anderson

Practitioners in the field of environmental education 
have a variety of personal reasons for pursuing this 
work. Many cite their desire to connect youth with 
nature, introduce youth to careers in the sciences, and 

generally, create an environmentally literate society. While 
we are deeply focused on these goals, there may be even 
more compelling outcomes under the surface. Environmental 
educators are creating successful, healthy, contributing members 
of society. In other words, we are supporting “whole-person 
development” through our rich educational programs.

While environmental educators may recognize these 
broader impacts on the youth they serve, we rarely design our 
programs to support positive youth development outcomes 
with intentionality. Nor do we measure these outcomes through 
evaluation and assessment. Rather, we are often highly focused 
on learning outcomes and meeting science standards. Designing 
environmental education programs within a research-based 
positive youth development framework and then measuring 

An outdoor adventure in Whitaker Creek Recreation Area 
helps develop relationships between participants. Photo 

by Emily McDonald-Williams
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(continued on next page)

motivation and success, reduction in risk behaviors, healthful 
choices, social competence, personal standards, and connection 
and contribution to others.

Content goals for Junior master Naturalist are achieved 
through curriculum design and field experiences. However, 
developmental outcomes required consideration of several 
programmatic factors. These include 1) high program quality, 2) 
appropriate intensity and duration, and 3) healthy developmental 
relationships. It was important to program staff to ensure that not 
only would the curriculum and activities be of high quality, but 
the opportunity for youth to connect with one another and have 
positive adult role models were present as well. Furthermore, 
participants have the opportunity to pursue deeper study of 
topics they most connect with and are offered a wide range of 
field experiences, including camping, citizen science, service 
learning, and outdoor recreation. There is a continual focus on 
health and well-being, independent exploration, and making 

connections to their local communities. 
In 2017, participants from three Junior 

Master Naturalist cohorts completed 
evaluations measuring several desired 
outcomes. The evaluation tool first asked 
participants to rate their feelings about 
their interest in science, their perceived 
competency in science, their interest in 
a science career field, and their desire to 
learn more about science. As anticipated, 
results demonstrated growth in all areas. 
Next, the evaluation measured positive 
youth development outcomes based on 
the framework used in program design. 

Indicators of program quality 
included participants’ sense of 
belonging in the program. 

94.9% reported feeling welcome
96.1% said they felt safe 
90.9% said they felt like they 

mattered
Measuring the presence of 

developmental relationships included 
adults in the program expressing care, 
challenging growth, and sharing power.

98.6% felt respected by adults in the program
94.9% said adults paid attention to them
92.9% believe adults expected them to do something positive
While this is only a snapshot of PYD evaluation results from 

the Junior Master Naturalist program, it illustrates the tremendous 
potential of measuring and sharing the developmental outcomes 
achieved in environmental education programs. 

Integrating Positive Youth Development in Your Program

One of the fortuitous qualities about environmental education 
programs is that short- and long-term developmental outcomes 
inherently occur whether we are intentional about positive youth 
development, or not. However, if you want to get more out of 
your program, challenge yourself to incorporate PYD principles 
during the planning phase of your program. Alternatively, for 

outcomes, not only adds tremendous meaning to our efforts, but 
also adds credibility and value to our field. If we begin thinking 
of ourselves as positive youth development educators, in addition 
to content specialists, our program outcomes expand, leading to 
greater organizational growth.

Positive Youth Development, or PYD, emphasizes building 
on youth’s strengths, rather than on the prevention of problems. 
Meaning, programs seek not only to prevent adolescents from 
engaging in health-compromising behaviors, but also to build 
their abilities and competencies (Roth & Brooks-Gunn, 2003). This 
approach suggests empowering youth in their own development 
through relationships with peers, mentors, family, school, and 
community. The research supports the importance and power 
of a holistic approach to youth development, comprehensively 
infusing youth programs with core PYD elements. These include 
opportunities for belonging, opportunities to make a difference, 
supportive relationships, positive social norms, opportunities for 
skill building, and integration with family, 
school, and community efforts (Sibthrop, 
2010).

Case Study: Designing and Evaluating  
“4-H Junior Master Naturalist”

4-H is the nation’s largest youth 
organization with a long history of positive 
outcomes. One of the many characteristics 
that makes 4-H unique and adds to its strong 
reputation is that its programs are deeply 
rooted in positive youth development (PYD) 
theory. One of 4-H’s mission mandates is 
science and there are countless environmental 
education programs that fall under that 
umbrella. One such program is Oregon’s 
Junior Master Naturalist. As with other 4-H 
programs, Junior Master Naturalist was 
intentionally designed within a positive 
youth development framework: the Oregon 
4-H Program Model. To measure the success 
of this design, participants completed 
evaluations for both environmental literacy 
outcomes and PYD outcomes. Junior Master 
Naturalist serves as a worthy example of 
situating environmental education programming within a PYD 
context.

Junior Master Naturalist is an experiential, place-based, 
science program. It targets underserved youth through after-
school and weekend sessions as well as a four-day residential 
camp experience. Participants engage in six units of study: 
ecoregions, geology and soils, watersheds and water resources, 
forests and plant communities, wildlife, and marine science. 
Approximately 75% of experiences are field based, while 25% are 
hands-on classroom activities. All sessions are family-friendly and 
content is often youth-driven.

The goals of Junior Master Naturalist are to connect youth 
with their local landscape, develop a sense of stewardship, 
introduce participants to natural science careers, and improve 
environmental literacy. Additionally, following the Oregon 4-H 
Program Model, developmental outcomes sought are academic 

A participant soaks in a quiet moment along the 
Willamette River. Photo by Emily McDonald-Williams
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existing programs, consider self-evaluating with a proven PYD 
framework to identify gaps and opportunities for improvement. 

The Oregon 4-H Program Model is a framework specifically 
designed for 4-H programs. However, there are other prominent 
models with broader application for use in a variety of youth 
programs. These include The Five Cs, Community Action 
Framework for Youth Development, and Character Counts!. 
According to experts in the field, however, the Developmental 
Assets Framework is likely to remain among the most useful 

approaches to 
positive youth 
development for 
the near future. The 
scientific depth and 
practical utility of 
this model provide 
extensive resources 
for assessment, 

planning, implementation, and evaluation for programs serving 
youth and communities in a variety of settings (Arnold & 
Silliman, 2017).  

The Developmental Assets Framework, developed in 1990 
by the Search Institute, identifies a set of skills, experiences, 
relationships, and behaviors that enable young people to develop 
into successful and contributing adults. According to research, the 
more Developmental Assets young people acquire, the better their 
chances of succeeding in school and becoming happy, healthy, 
and contributing members of their communities and society. The 
list of 40 Developmental Assets for Adolescents, broken down by 
age groups, can be found on the Search Institute’s website (Search 
Institute, 2017)

Becoming familiar with the Developmental Assets and 
thinking about how you can support this development in your 
program’s participants is the first step to infusing a healthy layer 
of positive youth development in your program. Digging in to the 
research and consulting experts in the field will help to identify 
the best way to integrate PYD principles and design evaluation 

instruments that measure effectiveness. Perhaps starting by 
including several PYD questions in your existing participant 
evaluation will provide valuable baseline data to inform growth 
potential.

In summary, environmental educators are doing noble 
work with endless benefits for youth, ecological systems, and 
our society as a whole. It is important that we recognize the 
value in our work that often goes unseen and celebrate our, 
often, hidden successes. Youth in our programs are building 
confidence and independence, developing healthy lifestyles and 
pro-social behaviors, and becoming contributing members of 
their communities. While these victories are already something 
to be proud of, why not take it up a notch by putting some 
intentionality behind our efforts to reach even greater outcomes? 
While designing high quality environmental education, we 
should challenge ourselves to support development of the “whole 
person” by incorporating positive youth development principles. 
Not only will these efforts have lifelong impacts on our program 
participants, but they will support our organizations as well. 
Sharing evidence of positive developmental outcomes will help 
promote our programs, recruit more participants, and appeal to 
potential funders for increased financial support.     ❏
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Positive Youth Development, or 
PYD, emphasizes building on 
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on the prevention of problems.

An Oregon State University Extension Forester teaches local tree 
identification. Photo by Emily McDonald-Williams
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“When I was about eleven years old, I spent part of a summer 
holiday in the Wye Valley. Waking up very early one bring morn-
ing, before any of the household was about, I left my bed and went 
to kneel on the window-seat, to look out over the curve which the 
river took just below the house…The morning sunlight shimmered 
on the leaves of the trees and on the rippling surface of the river. 
The scene was very beautiful, and quite suddenly I felt myself on 
the verge of a great revelation.   It was if I had stumbled unwit-
tingly on a place where I was not expected, and was about to be 
initiated into some wonderful mystery, something of indescribable 
significance. Then, just as suddenly, the feeling faded. But for the 
brief seconds while it lasted, I had known that in some strange 
way I, the essential ‘me’, was a part of the trees, of the sunshine, 
and the river, that we all belonged to some great unity. I was left 
filled with exhilaration and exultation of spirit.  This is one of the 
most memorable experiences of my life, of a quite different quality 
and greater intensity than the sudden lift of the spirit one may 
often feel when confronted with beauty in Nature.” (40-year-old 
female) 

The comments of the woman above illustrate Edith Cobb’s 
notion of discontinuity or unique separateness and continuity or 
oneness with nature. The woman sitting at the window describes 
“the essential me”  (her unique separateness) being unified with the 
trees, the sunshine and the river, (continuity with nature). I contend 
that this sense of deep empathy, of being saturated with nature, yet 
unique and separate, is one of the core gifts of middle childhood. The 
sense of continuity provides the foundation for an empathic relation-
ship with the natural world and the sense of separateness provides a 
sense of agency, of being able to take responsible action for the natural 
world. The deep bond creates a commitment to lifelong protection. 
The next question then might be:  Are these experiences really specific 
to childhood? These next two recollections suggest the narrowness of 
the developmental window of opportunity:

“The only aspect in which I think my childhood experience was 
more vivid than in later life was in my contact with nature. I 
seemed to have a more direct relationship with flowers, trees and 
animals, and there are certain particular occasions which I can 
still remember in which I was overcome by a great joy as I saw 
the first irises opening or picked daisies in the dew-covered lawn 
before breakfast. There seemed to be no barrier between the flowers 
and myself, and this was a source of unutterable delight. As I grew 
older, I still had a great love of nature and like to spend holidays 
in solitary places, particularly in the mountains, but this direct 
contact seemed to fade, and I was sad about it. I was not quite able 
to grasp something which was precious.”(46-year-old female)     

From a thirty-three year old German woman who grew up an 
urban setting:  

“Our home was in the city, but fortunately we lived only a few minutes 
away from a beautiful park with many kinds of flower….On Sundays, 
we made trips regardless of the weather to the nearby Harz Mountains…

I can’t remember if my parents ever told me that nature is 
alive or has a certain spirit. But I always felt that nature had a 
definite soul. In our backyard an old maple tree stood, and I used 

to climb up it and spend many hours amid its branches. I would 
hug this old tree, and I always felt that it spoke to me. Its branches 
and leaves were like arms hugging and touching me, especially on 
windy days.

Not only the trees could speak to me, but also all the plants, streams 
and even the stones…When I would find an especially beautiful rock on 
the road, I would take it, feel it, observe it, smell it, taste it and then listen 
to its voice.   Afterward, I would return happily to my parents and relate 
what the trees or flowers, rocks or brook had told me. They would find 
this amusing, and were proud of their daughter’s imagination…

Then school began, and everything changed. Because of 
my intense involvement with nature, I couldn’t relate well to 
other children who seemed silly and babyish to me. They found 
me strange and funny. But even harder was the change at home. 
Now (my parents) denied everything. ‘What nonsense!   The 
rocks can’t talk! Don’t let anybody hear this, because they’ll think 
you’re crazy.’ How right my parents were. I found out one day 
when my classmates saw me talking to a big chestnut tree in front 
of the schoolyard. Not only did they ridicule me, but they told the 
teacher, who requested a meeting with my parents the next day…

My parents recounted the conversation to me and clearly 
showed how ashamed they were ‘to have such a crazy child.’ From 
that day onward, my magic was systemically ruined or de-
stroyed… So it happened, that I started believing that nature was 
mute and couldn’t speak to me.” 

The window of opportunity is both developmental and cultural. 
The account of the first woman parallels the account of the 14 year 
old in the previous chapter describing how, at adolescence, she was 
just no longer able to capture the sense of transcendence after a cer-
tain age. The account of the German woman suggests that even when 
a child has a particular disposition towards transcendent experiences, 
the cultural context only tolerates this kind of magical thinking up 
through the end of early childhood. It’s like imaginary friends—up 
till about seven they’re cute, after seven they become indicative of a 
child’s avoidance of reality.   

Both Robinson’s and Hoffman’s studies are filled with similar 
descriptions. They become almost boring in their similarity, but that’s 
the interesting part. They seem to reveal a reasonably common pro-
pensity towards transcendent experiences during middle childhood. 
Now, no longitudinal studies have been done to assess whether these 
people behave in a more ecologically responsible fashion in adult-
hood than the general population. My speculation, however, is that 
once you’ve felt continuous, and at one with the natural world, it will 
powerfully compel you to environmental ethics and behavior. There-
fore, it follows, that if we want to develop environmental values, we 
should try to optimize the opportunity for transcendent nature expe-
riences in middle childhood. Tall order?  That’s where the children 
and nature design principles come in handy.   ❏

David Sobel is a Senior Faculty  in the Education 
Department at Antioch University New England. 
David is the author of a number of books including 
Children’s Special Places and Beyond Ecophobia.

Everyone Ought to Have a Ditch
(continued from page 11)
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A selection of environmental education materials, resources 
and opportunities that you should know about

E.E. Resource Guide
Renewable 
Energy: 
Discover the 
Fuel of the 
Future

In Renewable 
Energy: Discover 
the Fuel of the 
Future, readers ages 
9 to 12 learn about 

renewable energy sources and discover 
how sunshine can be used to power light 
bulbs and how the earth’s natural heat can 
be used to warm our houses. Young readers 
weigh the pros and cons of different energy 
sources and make their own informed 
opinions about which resources are the best 
choices for different uses.

Renewable energy industries provide a 
booming field for future scientists and en-
gineers. This book shows kids these future 
jobs and gets them excited about contribut-
ing to a world run on clean energy. Hands-
on projects, essential questions, links to 
online primary sources, and science-mind-
ed prompts to think more about energy, the 
environment, and the repercussions of our 
choices make this book a key addition to 
classrooms and libraries.

Grades 4-6

Beyond Doom and Gloom: 
Engage in Climate and Energy 
Solutions

“Are you or your students worried 
about climate change? Are you or your 
students interested in a cleaner energy 
future? Are you connecting your students 
to high impact solutions? Are you doing 
enough in your school about education for 
a more sustainable future?” 

Beyond Doom and Gloom: Engage in 
Climate and Energy Solutions is a timely, 
no cost learning prototype for higher edu-
cation faculty and high school teachers. 

Beyond Doom and Gloom: Engage in 
Climate and Energy Solutions is located 
on the website of the Association for the 
Advancement of Sustainability in Higher 
Education (AASHE).  Dr. Debra Rowe, 
a 35-year veteran of clean energy tech-
nology and education spearheaded its 

development. 
Please visit the educators’ page and 

the students’ page (including a motivat-
ing two minute video) to see how you 
can be part of reducing doom and gloom 
and share opportunities for progress 
and applied learning. Both the faculty 
and student pages use expert, easy-to-
include materials that involve students 
in important civic engagement solutions. 
They can be used in any subject/course. 
Targeted articles and other communica-
tions resources are also available.

Please distribute multiple ways 
through your associations and profes-
sional networks ASAP. If you have any 
questions or input, please contact Debra 
Rowe who is also President of the U.S. 
Partnership for Education for Sustainable 
Development at debrarowe@aya.yale.edu.

Wind for Schools Project
The U.S. Department of Energy funds 

the Wind for Schools project.  Students at 
higher education institutions join Wind Ap-
plication Centers and serve as project con-
sultants for small wind turbine installations 
at rural elementary and secondary schools.  
Teacher training and hands-on curricula are 
implemented at each K-12 host school to 
bring the wind turbine into the classroom 
through interactive and interschool research 
tasks.

http://apps2.eere.energy.gov/wind/
windexchange/schools_wfs_project.asp

Post-
Sustainability 
and 
Environmental 
Education
Remaking 
Education for 
the Future
Edited by  
Bob Jickling and Stephen Sterling 

ISBN 978-3-319-51322-5

This book provides a critique of over two 
decades of sustained effort to infuse educa-
tional systems with education for sustainable 
development. Taking to heart the idea that 
deconstruction is a prelude to reconstruc-
tion, this critique leads to discussions about 
how education can be remade, and respond 
to the educational imperatives of our time, 
particularly as they relate to ecological crises 
and human-nature relationships. It will be 
of great interest to students and research-
ers of sociology, education, philosophy and 
environmental issues.

Honoring Tribal Legacies
The National Park Service and Univer-

sity of Oregon funded a diverse team of 
educators to design Honoring Tribal Lega-
cies, seven model curricula available to edu-
cators so they can integrate Native Ameri-
can Tribal perspectives into curricula at all 
grade levels and in multiple subject areas..  
While not marine environmental education, 
the materials can serve as a design model 
for cross-curricular materials.

https://blogs.uoregon.edu/
honoringtriballegacies/
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Climate Change: Discover How it 
Impacts Spaceship Earth

For more than 200 
years, scientists have 
been observing, mea-
suring, and analyzing 
information about 
our planet’s climate. 
Studies show that the 
earth is in constant 
transition and humans 
have an effect on what 

happens. In Climate Change: Discover How 
It Impacts Spaceship Earth, young readers 
examine real studies concerning planetary 
science, Arctic ice bubbles, and migratory 
patterns. Kids explore the history of human 
impact from the Industrial Revolution to 
our modern-day technology, as well as the 
innovations underway around the world to 
address global climate change.

The idea of climate change can be scary, 
but every one of us has the ability to make 
a difference. Focused on a pro-active ap-
proach to environmental education, Climate 
Change engages readers through hands-
on activities and helps kids deconstruct 
myths about our changing world. Kids are 
directed to digital supplemental material 
that makes complex concepts easier to 

Adapting to a Changing World
In the module Climate of Change from 

Carleton College’s InTeGrate (Interdisci-
plinary Teaching about Earth for a Sustain-
able Future)  program, students explore 
differences between climate change and cli-
mate variability, examine the ENSO system 
as a pattern in time and space, and examine 
glacial climate records as part of a role-
playing game.  In the activity, Adapting to a 
Changing World, students assess individual 
and national opinions on climate change 
and explore strategies that communities are 
employing to adapt to aspects of climate 
change already affecting them in addition 
to those likely to affect them in the future.

http://serc.carleton.edu/integrate/
teaching_materials/climate_change/unit6_
cover.html

Wisdom of the Elders Climate 
Change Documentaries 

Wisdom of the Elders has completed 
several climate change films with Tribes.  
The first in their series is “The People of the 
Whale,” featuring the Inupiaq people of 
Alaska.  

The Climate and Native Wisdom Docu-
mentary Film Festival was held April 16, 
2017 in Portland, Oregon. 

https://vimeo.com/122569798
http://www.wisdomoftheelders.org/

The Nature 
Principle: Human 
Restoration and 
the End of Nature-
Deficit Disorder
by Richard Louv 
Algonquin Press 2011

This is the inspiring 
follow-up to Louv’s 

first book, Last Child in the Woods, which 
sparked a major movement across the na-
tion to disconnect youth from their electron-
ic games and reconnect to nature.

In The Nature Principle, Louv continues 
his powerful plea for people, adults as well 
as children, to get back outside and recon-
nect with nature. Full of  inspiration and 
motivation, the book reveals the growing 
body of research around the influence of 
nature on human health.

His findings suggest that a lack of 
`nature nearby’ may be associated with an 
epidemic of obesity and diabetes, asthma, 
behavior disorders, depression and a 
diminished sense of place and community. 
However, as Louv conveys in his book, he 
is optimistic the trend can be reversed if we 
bring nature back into our backyards, neigh-
borhoods, and schools. This book is not sim-
ply to be read in passing, but incorporated 
into our daily experience of life.

Available in hard copy, CD- Audio, and 
E-book formats.
Find out more at http://richardlouv.com/books/
nature-principle/reviews/.

Looking for Data 
in All the RIght 
Places
by Alane J. Starko 
and Gina D. Schack 
Creative Learning 
Press, Inc., 1991

Teachers - show 
students how to get 

out of the library and into the real world! 
Teachers can use this excellent guidebook to 
introduce different types of research and to 
help their students choose their own ques-
tions to research, gather and analyze data 
in order to answer their research questions. 
Each chapter of this user-friendly book in-
cludes explanations, examples, and practice 
activities for different steps of the research 
process.

Check the website at http://www.
creativelearningpress.com for the table of 
contents and ordering information.

Bringing School to Life: Place-
Based Education Across the 
Curriculum

Bringing School to Life: Place-Based 
Education across the Curriculum by Sarah K. 
Anderson offers insights into how to build a 
program across the K–8 grades. It addresses 
key elements, such as mapping, local histo-
ry, citizen science, and integrated curricula, 
as well as strategies for building commu-
nity partnerships. This book goes beyond 
theory and provides concrete examples and 
advice for how to make place-based educa-
tion a real educational option in any school.

Sarah K. Anderson taught middle school 
humanities for several years before becom-
ing the fieldwork and place-based educa-
tion coordinator at The Cottonwood School 
of Civics and Science in Portland, Oregon.
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Buy, Use, Toss?
Retailers 

market mercilessly 
to teenagers, and 
the marketing 
works all too well 
on many of them. 
They’re surround-
ed by ads that 
imply that what 
they buy defines them.

Facing the Future has designed Buy, 
Use, Toss? A Closer Look at the Things We 
Buy, a free curriculum that will guide 9-12 
graders through an exploration and critical 
analysis of the sustainability of the produc-
tion and consumption of goods.

• Students will gain an understanding 
of the lifecycle of products -- along with 
new math and science skills -- as they deter-
mine how to reduce the carbon footprint of 
shipping blue jeans;

• They’ll investigate and discuss how 
communities dispose of waste;

• They’ll consider and develop policies 
to protect workers and consumers sharpen 
their media literacy skills as they analyze 
advertisements.

The Story of Stuff: The Story of Stuff is 
a great companion to this curriculum. This 
20-minute short film offers a fast-paced, 
fact-filled look at the dark underbelly of our 
materials economy. From materials extrac-
tion through sale, use and disposal, all the 
stuff in our lives affects communities at 
home and abroad, yet most of this is hidden 
from view. The website contains fact sheets, 
links, resources, and discussion questions.
https://www.facingthefuture.org/

Environmental Education 
Research Bulletin (EERB) 
Issue 10

The Environmental Education 
Research Bulletin (EERB) is a collabora-
tive project with ChangeScale, NAAEE, 
and Dr. Nicole Ardoin at Stanford 
University. The research bulletins 
synthesize and summarize recently re-
ported research from journals focused 
on issues pertaining to environmental 
educators. The bulletins include articles 
related to environmental education 
evaluation, sense of place, environ-
mental behavior, teaching practices, 
and professional development, among 
other relevant topics. Issue 10 is now 
available!

Keep America Beautiful, 
Environmental Research & 
Education Foundation to 
Collaborate on Food Waste 
Education in K-12 Schools

Keep America Beautiful, the nation’s 
iconic community improvement nonprofit 
organization, and the Environmental Re-
search & Education Foundation (EREF), a 
nonprofit organization whose mission is to 
advance scientific research and education 
for sustainable solid waste management 
practices, have signed a Memorandum of 
Understanding (MOU) that outlines an 
agreement to join efforts on quantifying 
food waste in K-12 schools. In addition, 
the MOU outlines the organizations’ aim 
to provide tools and resources that help 
reduce school-based food waste.

CLEARING will provide more informa-
tion when it is available.

understand through visual representation. 
Climate Change offers a myriad of ways to 
think of our Spaceship Earth as the singular 
resource it is.

Climate Change meets Common Core 
State Standards for literacy in science and 
technology; Guided Reading Levels and 
Lexile measurements indicate grade level 
and text complexity.

EE Resources

Teach the Earth
Teach the Earth is a portal to thousands 

of resources from dozens of Earth Edu-
cation websites.  Course topics include 
Ecology, Oceanography, and more.  Other 
major themes include Incorporating Society 
Issues, Enhancing your Teaching, and more.  
Spend some time browsing this great portal, 
hosted by the Science Education Resource 
Center (SERC) at Carleton College.

http://serc.carleton.edu/teachearth/
index.html

Climate Change Adaptation & 
Communication

Park Science is a research and resource 
management bulletin of the U.S. National 
Park Service that reports the implications 
of recent and ongoing natural and social 
science and related cultural research for 
park planning, management, and policy.  
A special issue, downloadable from the 
website, covers Climate Change Adaptation 
& Communication.
http://www.nature.nps.gov/ParkScience/
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CHANCE
CHANCE 

(Connecting 
Humans and 
Nature through 
Conservation 
Experiences) is 
an environmen-
tal education 
and engaged 
scholarship 
program from Penn State University.  
The program includes international field 
courses and free, online research modules 
for high school science and undergraduate 
students.  The modules feature a student-
as-researcher approach through student 
manipulation of data contributed by sci-
entists who are currently investigating the 
conservation topic at hand.  Topics include 
climate change, sea turtles, and more.

http://www.chance.psu.edu/online-
modules.html

from the WorldWatch Institute

EarthEd: Rethinking 
Education on a Changing 
Planet

Earth education is traditionally con-
fined to specific topics: ecoliteracy, out-
door education, environmental science. 
But in the coming century, on track to be 
the warmest in human history, every as-
pect of human life will be affected by our 
changing planet. Emerging diseases, food 
shortages, drought, and waterlogged 
cities are just some of the unprecedented 
challenges that today’s students will face. 
How do we prepare 9.5 billion people for 
life in the Anthropocene, to thrive in this 
uncharted and more chaotic future?

Answers are being developed in 
universities, preschools, professional 
schools, and even prisons around the 
world. In the latest volume of State of 
the World, a diverse group of education 
experts share innovative approaches to 
teaching and learning in a new era. Top-
ics include systems thinking for kids; the 
importance of play in early education; 
social emotional learning; comprehensive 
sexuality education; indigenous knowl-
edge; sustainable business; medical train-
ing to treat the whole person; teaching 
law in the Anthropocene; and more.

EarthEd addresses schooling at all 
levels of development, from preschool 
to professional. Its lessons can inform 
teachers, policy makers, school adminis-
trators, community leaders, parents, and 
students alike. And its vision will inspire 
anyone who wants to prepare students 
not only for the storms ahead but to 
become the next generation of sustain-
ability leaders.  

Hidden World of National Parks
This award-winning Google Arts and 

Culture page was developed in collabora-
tion withthe National Parks Service.  The 
website allows visitors to experience won-
ders at five different national parks in the 
United States: Kenai Fjords National Park, 
Hawai’i Volcanoes National Park, Carls-
bad Caverns National Park, Bryce Cannon 
National Park, and Dry Tortugas National 
Park.  Visitors can take a virtual tour of each 
park headed by a park ranger.  Spend some 
time here when you need a jolt of beauty to 
counter the news of the day.

https://artsandculture.withgoogle.
com/en-us

Teacher-Friendly Guide to 
Climate Change

This book includes both the basics of 
climate change science and perspectives on 
teaching a subject that has become polar-
ized.  The focus audience is high school 
Earth science and environmental science 
teachers, and it is written with an eye to-
ward the kind of information and graphics 
that a secondary school teacher might need 
in the classroom.  A pdf version is available 
as a free download.

http://priweb.org/publications/pub-
details.php?pubID=5813&back=catID%3D5
1%26buy%3D2

Connecting 
Students to STEM 
Careers
Many jobs of the 
future will involve 
science, technology, 
engineering, and 
math, but how can we 
expect our students 

to go into careers as mechanical engineers, 
environmental scientists, or computer 
programmers when they’ve never met 
the people who have these jobs? Students 
might not even realize that they have career 
options in STEM fields. Introduce your stu-
dents to the numerous STEM careers avail-
able by connecting them to actual STEM 
professionals who can act as role models 
and career mentors, showing students how 
their school work applies to the world and 
their future job opportunities.

Discover how to make these connec-
tions using technology such as videocon-
ferencing and web 2.0 tools. In Connecting 
Students to STEM, author Camille Cole 
shows you ways to find STEM profession-
als around the world who are willing to 
interact with your students. She explains 
how to set up programs that give students 
the opportunity to engage in real-world 
learning experiences and how to tap into 
current programs. Through this authentic 
engagement your students will find their 
STEM education to be more rewarding 
and relevant to their lives, leading many to 
develop an interest in STEM careers.
http://connectingstudentstostemcareers.blogspot.
com/

Ocean as a Classroom 
The World Ocean Observatory offers the 

Ocean as a Classroom with links to online 
resources.  Themes include Marine Biology, 
Coastal Issues, and much more.  The Cur-
riculum Catalog provides a list of links to 
educational content, lesson plans, and edu-
cational activities for kindergarten through 
secondary programs.  Additional resources 
include Ocean Careers links, Visualization 
Theater, and more.

http://worldoceanobservatory.org/
content/ocean-classroom



CLEARING Fall 2017Page 52 www.clearingmagazine.org

EE Resources

FREE 
DOWNLOAD:
Climate 
Choices EIF in 
the Classroom 
Middle School 
Teacher Guide

Environmental 
Issues Forums (EIF) 

is an NAAEE initiative designed to promote 
meaningful, productive deliberation about 
difficult issues that affect the environment 
and communities. This middle school level 
teacher’s guide provides an introduction to 
the EIF issue guide Climate Choices: How 
Should We Meet the Challenges of a Warm-
ing Planet? Using Climate Choices offers an 
opportunity for teachers and students to use 
a deliberative process to consider our climate 
choices. This resource provides background 
information on deliberation, how to use 
Climate Choices in the classroom, and mate-
rial to help teachers moderate a forum with 
students. It also includes resources on teach-
ing about climate change issues.

Grades 6-8

Phenology Walk and Trail Guide
The Phenology Walk and Trail Guide, 

developed by the USA National Phenology 
Network provides you with a step-by-step 
guide to creating a long-term Nature’s 
Notebook Citizen and Professional Science 
Project, and resources for engaging your 
community in observing the seasonal and 

Alignment of Marine Biology to 
NGSS and Common Core

Mark Friedman has posted PowerPoint 
presentations from an NSTA workshop 
on alignment of Marine Biology to NGSS 
and Common Core.  Please share them as 
widely as possible.  The presentations are 
available for free download and use.  Be 
sure to open the first two documents for 
links to free marine biology courses and 
more.

https://drive.google.com/drive/folder
s/0BwXv240jmRGUNWFVMEJla1lkdGs

Investigating the Effect of 
Warmer Temperatures on 
Hurricanes

In this activity from Teach the Earth, 
students investigate the link between ocean 
temperatures and hurricane intensity, ana-
lyze instrumental and historical data, and 
explore possible future changes.

http://serc.carleton.edu/NAGTWork-
shops/hurricanes/activities/28313.html

An Extraordinary Life: The Story 
of a Monarch Butterfly 
By Laurence Pringle
Paintings by Bob Marstall
Published by Orchard Books, An Imprint of 
Scholastic Inc., New York, 1997, 64 p.

A Dragon in the Sky: The Story of 
a Green Darner Dragonfly
By Laurence Pringle
Paintings by Bob Marstall
Published by Orchard Books, An Imprint of 
Scholastic Inc., New York, 2001, 64 p.

Review by Susan MacDougall

Whew, just when I thought I knew  
everything about raising butterflies 

in the classroom, along comes “An Ex-
traordinary Life: The Story of a Monarch 
Butterfly.”  Everything about this book is 

Knowing 
Home: 
Braiding 
Indigenous 
Science with 
Western 
Science

Knowing Home 
attempts to de-
scribe the creative 

vision of Indigenous scientific knowledge 
and technology that is derived from an 
ecology of a home place. The traditional 
wisdom component of Indigenous Sci-
ence—the values and ways of decision-
making—assists humans in their relation-
ship with each other, the land and water, 
and all of creation. Knowing Home weaves 
Indigenous perspectives, worldviews, and 
wisdom practices into the science curricu-
lum. It provides a window into the scientific 
knowledge and technological innovations 
of the Indigenous peoples of Northwest-
ern North America, providing numerous 
examples and cases for developing science 
lessons and curricula. Knowing Home 
shows how Indigenous perspectives have 
the potential to give insight and guidance 
as we attempt to solve the complex environ-
mental problems of the 21st century.

Knowing Home is available online or 
you can order a hard copy through the UVic 
Bookstore.

PDF versions are available at: 
https://dspace.library.uvic.ca:8443/han-
dle/1828/7821

long term changes in plant and animal 
life cycle events. This resource include 
instructions on how to set up a monitor-
ing location and how to partner with other 
organizations in your community work-
ing on similar programs. It also include 
program planning resources and evaluation 
recommendations. As a supplement, the 
USA National Phenology Network offers a 
10-week, 50 hour, online Local Phenology 
Leader Certification Program.

USA National Phenology Network: 
naturesnotebook.org

Review
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through the exciting story of Anax, a 
male green darner dragonfly (Anax ju-
nius — “lord and master of June”) who 
also had to face the challenges  of being 
both prey and predator as he experi-
enced incomplete metamorphosis from 
egg to nymph to dragonfly.  Hatched in 
a swamp in Western New York State, he 
too, traveled through Cape May, NJ on 
his way to Southwestern Florida in his 
quest to mate. Dragonflies are among 
the oldest insects on earth.  They lived 
300 million years ago, predating the 
dinosaurs.  One dragonfly fossil imprint 
measured a wingspan of 27 inches. 

As a teacher, I can see utilizing these 
books to teach a myriad of subjects: 
Geography affords the opportunity for 
students to read maps and calculate the 
2000 miles of migration of both species; 
Math encourages the use of measure-
ment from 1/25th of an inch for the 
new caterpillar, 1 mm for the size of the 
dragonfly egg,  and creating timelines 
of migration and life spans; Science 
affords investigating food chains, 
habitats, migration, and understanding 
the relationship of prey and predator. 
Vocabulary development provides the 
investigation of new words: cremaster, 
chrysalis, instar, mandibles, nymph, 
proboscis, pupa, complete and incom-
plete metamorphosis, molting, sun 
compass navigation, and Latin deriva-
tives. Dragonfly and damselfly nymphs 
are now used in some states as pollution 
indicator species for lakes and streams 
- their presence provides a vital clue to 
the health of a river or lake.  Creative 
writing opportunities abound.  The 
similarities of the transformation of but-
terfly and dragonfly are uncanny.  Every 
classroom library should have such a 
versatile set of intriguing and visually 
attractive books.

Susan MacDougall is a science specialist 
for the Brick Township, NJ School District.  
She frequently visits Cape May to observe 
shorebird migration and is currently making 
preparations to visit the winter monarch 
refuges in Mexico. 

educational, from the sidebar snippets of 
additional information with enhanced illus-
trations to the suggestions for how you can 
help save the monarchs’ winter refuges and 
how to raise monarch butterflies at home or 
school. 

Even the name of the main character, 
Danaus, is based on the scientific name for 
the monarch butterfly — Danaus plexip-
pus.  Following the story of a tiny female 
caterpillar emerging from her tiny egg on 
a milkweed plant in a hayfield of Massa-
chusetts as she travels south through Cape 
May, NJ to the monarchs’ winter refuge in 
Mexico is a harrowing, yet uplifting tale.  
This 2,000-mile journey is filled with nar-
row escapes and near misses as the insects 
follow instincts stored in their ganglia

to “fly south.” Presenting this real-life 
experience through the eyes of a fictional 
character is an effective and engaging 
technique. It is impossible not to care about 
the fate of this butterfly.  A hundred mil-
lion monarchs reach their winter habitat 
in Mexico although countless millions die 
during the migration and more perish in 
their  winter refuge through cold snaps 
(butterflies cannot fly if the temperature is 
below 55°F) and predators.  After resting 
and mating, the monarchs leave the protec-
tion of the oyamel fir forests and head north 
to lay their eggs on the leaves of milkweed 
plants.  

The milkweed sap is poisonous and 
the bright yellow and black colors of the 
monarch caterpillar warn predators away.  
These offspring will continue the trek north, 
but will not live as long or travel as far as 
Danaus’s generation.  Danausís third of 
fourth generation descendants will be the 
ones that will return to Mexico from the 
northern parts of the United States and 
Canada. Consider this, the monarch but-
terfly has been a native North American 
species for at least two million years and 
has been  nominated as the national insect 
of the United States.

The writing is gripping and informa-
tive.  The illustrations are authentic and 
resplendent. After meeting the illustrator 
of An Extraordinary Life, Bob Marstall, at a 
Childrens’ Book Illustrators’ Conference at 
the University of Findlay this summer, 

I hit my local library to check out the 
companion book, “A Dragon in the Sky, The 
Story of a Green Darner Dragonfly.”  Wow!  
Once again, learning was made painless 

organizations involved in water-quality 
monitoring and regulation.

At the high school level, we have 
developed a Maritime Academy where 
students gain skills in craftsmanship, 
creativity, engineering and vessel operations. 
These career and technical education 
classes give students entry level experience 
in a broad range of maritime industry 
professions, which are an important sector 
of living-wage jobs in Washington State’s 
economy. Students in these classes have a 
chance to build a baidarka (a traditional 
Aleutian kayak made with a wood frame 
and canvas cover), design and build a 
remotely operated underwater vehicle 
(ROV), or learn to sail.

In addition, core academic classes 
embrace maritime and place-based learning. 
For example, in a high school English class, 
students are reading John Steinbeck and 
learning about the Western Flyer, the boat 
on which Steinbeck spent a year in the Sea 
of Cortez. It is currently under restoration in 
the Port Townsend shipyard.

Through the work of the Maritime 
Discovery Schools Initiative, learning in our 
schools has taken on context and meaning. 
Students understand what they are learning 
since we build into the curriculum the 
answer to “Why am I learning this?” When 
we ask students what they like about place-
based learning, they say they like helping the 
community and getting out of the classroom 
to learn.

Our teachers say that developing the 
community partnerships and the time to 
collaborate with colleagues on projects are 
some of the most valuable aspects of the 
place-based learning emphasis. Our parents 
and community see value in the meaningful 
learning that students are doing and are 
proud of the ways that our schools reflect the 
values of our community.

In Port Townsend, we see that a thriving, 
vibrant school system with meaningful 
community connections is key to building a 
strong community. Our maritime and place-
based learning initiative is creating just that.

Sarah Rubenstein is the 
Project Director at Maritime 
Discovery Schools in Port 
Townsend, Washington.

(continued from page 53)

Maritime and Place-based 
Learning
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Make the CLEARING website a 
part of your online resources!

The site contains articles from past issues, additional 
resources and links to information found in the printed 

articles, and opportunities for you to participate in discussions 
of environmental education teaching topics and issues.

Check it out at http://www.clearingmagazine.org

Burning Wisdom
(continued from page 17)

through this project. They were deeply inspired to see their 
children accomplish such huge tasks such as safely using 
woodworking tools, hand-carving their own paddles specially fit 
to their own body measurements, and working together as a crew 
family to build a canoe that they could paddle in together. For 
some children and families, this was their first canoe trip. 

Students and families were incredibly inspired by the 
opportunities to authentically and genuinely interact with 
Indigenous peoples through this project and the paddle/camping 
trip.

Local and regional Indigenous peoples were very willing and 
honored to work with us on this project, on both the social studies 
content and canoe-building pieces. These connections made the 
project authentic and meaningful. The genuine support of local 
tribal members was apparent in receiving invitations for future 
paddling opportunities and with funding for a future project to 
work closely with the 4th grade class in Lapwai, Idaho. 

A key element for success of a project like this is that the 
teacher has a very close working relationship with a local non-
profit or other group or individual to do this type of project (i.e., 

Voyages of Rediscovery, and local Indigenous partners). Our EL 
model of education at PPCS embraces this type of outreach and 
collaboration very well, and I would encourage other teachers in 
any other school system or teaching model to think about how 
to do this within their own contexts.

Conclusion
The canoe building component proved to be an invaluable 

addition to the learning expedition for the PPCS 4th graders. 
Students were able to associate the content of the curriculum 
to a meaningful and tangible context represented by the David 
Thompson-style canoe. The canoe brought people together that 
otherwise wouldn’t have had a reason to work together, which 
led to powerful learning opportunities. By opening the school 
doors to the possibilities of building a canoe, we found that the 
risk was rewarded in outcomes much greater than we had antici-
pated. The effort was completely worth it.     ❏
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