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Never trusting to memory, he recorded every incident of which he had been the
eyewitness on the spot, and all manner of observations went into his journal. . . .
He noted the brilliant grasses and flowers of the prairie, the sound of the
boatman’s horn winding from afar, the hooting of the great owl and
the muffled murmur of its wings as it sailed smoothly over the river.
van wyck brooks on john james audubon

The lessons address the following standards:
National Language Arts Standards, Grades K–12
Standard 6

National Science Education Standards, Grades K–12
Content Standard A

Students apply knowledge of language structure, language conventions,
and genre to create, critique, and discuss print and nonprint texts.

As a result of activities, students develop an understanding of scientific inquiry
and abilities necessary for scientific inquiry.

Standard 7

Content Standard C

Standard 8

Smithsonian in Your Classroom is produced by the Smithsonian Center for Education
and Museum Studies. Teachers may duplicate the materials for educational purposes.

Students gather, evaluate, and synthesize data from a variety of sources.
Students use a variety of technological and information resources to create
and communicate knowledge.

As a result of activities, students develop an understanding of life science.
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This Smithsonian in Your Classroom is the third in a three-part
series that brings together writing and other disciplines. In the
lessons here, students exercise the observation skills that are
essential to writing, visual art, and science. First, they try to
use evocative language in describing pictures of birds from the
Smithsonian’s National Zoo. They go on to record observations and
to make hypotheses as they follow the behavior of animals on the
National Zoo’s live webcams. They can watch the giant pandas, the
tigers, the cheetahs, the gorillas, or any of a dozen other species.

These classroom activities are intended as a preface
or complement to a project increasingly popular
in elementary and middle schools—the keeping of
nature journals, whether on class outings or when
the students are on their own. Included in the issue
are words of advice for students from journal-keeping
Smithsonian naturalists.
The term nature journal seems to resist definition
until we realize that the broadest definitions all
apply. In Keeping a Nature Journal, the most popular
recent book on the subject, Clare Walker Leslie
puts it simply: “whereas a diary or personal journal
records your feelings toward yourself and others, a

nature journal primarily records your responses to and
reflections about the world of nature around you.”
With a subject as great as all outdoors, nature journals
lend themselves to a wide range of expression.
Sketches are often the most immediate way to capture
the way things look. Deeper, written observations can
be the basis for all kinds of creative writing.

Electronic versions of the previous issues in this
series, “Portraits, Visual and Written” and “The
Music in Poetry,” are available for free download
at www.SmithsonianEducation.org/Educators.
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Background
In student nature journals, the outdoors is the stimulus for responsive writing and artwork. But the
subject matter, of course, also matters. In form and purpose, student nature journals are not very
different from field journals kept by naturalists in the “real world,” including the Smithsonian.
Since its founding in 1846, the Smithsonian has devoted itself to research into the natural world.
Today’s Smithsonian comprises not only museums and the National Zoo, but also extensive gardens
and woodlands and such facilities as the Conservation and Research Center in Front Royal, Virginia,
and the Smithsonian Tropical Research Institute in Panama. Field journals, in one way or another,
have always been an important part of the Smithsonian’s collections and ongoing work.

journal as tool of a trade
Though she doesn’t think of herself as a journal keeper,
Smithsonian horticulturist Janet Draper uses what is
sometimes called a phenology journal, a daily account
of natural changes in a specific place. In the squares of a
calendar notebook, she enters brief descriptions of her
work in the two gardens in
Washington, D.C., that are in
her charge. She notes weather
conditions, the first blooming
of flowers, the duration of
blooms, and the relationships
of growth rates between
different kinds of plants.
These notes serve as a
“gauge” for the work of the
next year. The date of the
last killing frost gives her an
indication of when it is safe
to begin planting. Records of
the growth spurts of hedge
shrubs tell her the safest
Janet Draper in the Smithsonian’s Ripley Garden
times for pruning. Records of
human events—yearly festivals and rallies on the National
Mall—help her plan her work around these times when
there is a lot of foot traffic through the gardens.
“When I look at the bare months of the calendar, I think,
‘I can get so much done!’” Draper says on a rainy day
in June, flipping through her notebook to the blank
pages of July. But a glance at last year’s book shows all

page two

of the obstacles to big projects—three weeks of ninetydegree July heat and no rain, for instance, which had her
watering constantly.
“I’ve noticed that most people who work in an office
always know what day of the month it is,” she says.
“Gardeners lose track. Days and weeks and months start
blending together. When I give tours of the garden,
people will ask, ‘When does the larkspur first bloom?
How long do the tulip magnolias stay in bloom?’ Just
writing it down makes it all clearer to me.”

journal as scientific record
“When we talk about a museum-quality plant or animal
specimen,” says Smithsonian Archives historian Pam
Henson, “it is not just the specimen alone. It is the object
plus documentation—written records of the time it
was collected, drawings or photographs of it in its
natural habitat.”
Much of this information is contained in archived field
journals. Journals that are decades or even more than
a century old are still consulted by scientists. Journals
from nineteenth-century Smithsonian expeditions to
the West, for instance, have been used in “ecological
reconstruction” projects.
“When the Nature Conservancy recently took over a
western ranch,” says Henson, “they wanted to restore it to
what it was before it was ranch. They had to know what
plants, what organisms, were there, and what was not
there. They had to go back to those historical records
to know.”

Journals kept by William Duncan Strong (top)
and William Healey Dall (bottom)

Joe Marshall, a retired Smithsonian ornithologist also
noted for studies of the gibbons of Southeast Asia, says
that rigorous journal keeping was a part of his training.
He studied at the University of California under Joseph
Grinnell, who developed what is known
as the Grinnell-style field journal.
“In this kind of journal, in addition
to lists of species, you write of the
environment and everything you did
that day,” says Marshall. “We would
take a field trip every Saturday. You got
graded on how you characterized the
activities of the birds. You got graded,
really, on the kind of essay you wrote.”
In a time when technology allows
for views of any part of the world
from any other part of the world, the
journal is still vital to scientific work,
Marshall believes.
“You still have to make interpretations.
It’s part of the scientific method.
Science is about meaning.”

journal as personal history
As with student nature journals, scientific field journals
can take on importance for what they tell us about
their keepers. Two of the most valued journals in the
Smithsonian’s holdings are those kept by naturalist
William Healey Dall on an expedition to Alaska and by
anthropologist William Duncan Strong on an expedition
to Honduras. Dall was
an expert on mollusks
with a lifelong love of
anything invertebrate.
He was one of a team of
scientists accompanying the
Western Union Telegraph
Expedition of 1865–67.
Strong went to Honduras
in 1933 for archaeological
studies of the cultures of the
remote northeastern region
of the country. In neither

journal does the writer feel obliged to stick to any
one subject.
Dall, the mollusk expert, devoted many pages to the
lives of the Alaska Indians, and was moved to record the
phases of a lunar eclipse by making drawings every fifteen
minutes. “It is a pity there is no good astronomer here,”
he wrote wistfully that night.
The anthropologist Strong could not help describing and
drawing the birds he saw in Honduras. At the site of an
archaeological dig, he took time to note that two red
macaws tried to chase him away, “like reincarnated
Maya priests.”
If our interests are a large part of who we are, the journals
reveal much about these famous scientists. We see that
their success in specialized fields stemmed from a general
sense of curiosity, and that their general curiosity was
sharpened by their specialized training. They were, it
seems, interested in everything.

www.SmithsonianEducation.org
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Opening Discussion
To give students a look at a scientist’s field journal, and to provide a model for their own work,
hand out copies of the William Duncan Strong journal on the opposite page.

Before revealing any background, ask questions that will draw students into a close examination of the object:
What sort of book is this?
What sort of person wrote in this book?
Who would find these records useful?
If students see the book as a diary, ask them to consider:
In what ways, exactly, is it like a diary?
In what ways is it different from a personal diary you would keep?
What kinds of things does the writer describe?
After discussing some of the uses of a field journal like Strong’s, call the class’s attention to the sketch of the hawk and
the accompanying notes.
Is a visual representation—a drawing or a photograph—the best way of making a record of something like this bird?
What are the advantages of writing about the bird as well?
What kinds of things would you write about in such a journal?
The hawk, unfortunately, did not pose patiently in profile for this sketch. If students read all of the text, they will
discover, perhaps with some alarm, that Strong shot the bird. For Strong in the early twentieth century, as for John
James Audubon in the early nineteenth century, this was the only way to study a bird closely. Today’s technology,
mainly better photographic equipment, allows for study without taking a bird as a specimen. You might follow the
lead of naturalists by incorporating photography, or even podcasting, into a journal project.
On pages 12 and 13 are words of advice for journal-keeping students from three contemporary Smithsonian
professionals: zookeeper Marie Magnuson, marine biologist Carole Baldwin, and ornithologist Bruce Beehler, a vice
president of the group Conservation International and a research associate at the Smithsonian’s National Museum
of Natural History. Hand out copies or read their tips aloud to the class.

page four
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Lesson 1

words for birds
In this introduction to descriptive writing in a nature journal, each student tries to use vivid
yet concise language to portray one of the birds on the opposite page: 1) the roseate spoonbill,
2) the peregrine falcon, 3) the pinyon jay, or 4) the mallard. At the end of the lesson, the class
comes together to consider a question: How can we describe what all of these creatures have
in common? In other words: What is a bird?
Color copies of the page are not necessary. Black-and-white images, in fact, might work better.
Students will not rely on the most obvious descriptions, such as blue for the pinyon jay.

STEP ONE
Give each student a blank index card and a copy of the
page. Explain the assignment:
Each will choose one bird to describe. Each will use the
blank side of the card for a brainstorming list of whatever
descriptions come to mind, and then edit those thoughts
by writing a complete sentence or two on the lined side
of the card.
The goal is to give such telling details that a classmate will
be able to identify the bird by the description. Students
should ask themselves: How can I say the most about this
bird in this small space? The only stipulations are that
they cannot give the name of the bird, if they know it, or
describe any characteristic not found in the photograph
(e.g., the quack of the mallard).
Encourage them to use simile and other figurative
language in their descriptions. Let them know that the
common names for many birds derive from similarities to
the human world. While the St. Louis Cardinals take their
name from the bird, for example, the bird takes its name
from the vestments of ecclesiastical cardinals. And it is no
coincidence that the bill of the roseate spoonbill looks a lot
like a spoon.

STEP TWO
Allow a set time for the exercise—five or ten minutes.
Ask students to write their names or initials in a corner
of the card when they are done.
Collect the cards and redistribute them at random, so
that each student has another’s card. Everyone will now
try to deduce which bird the assigned card describes.
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Ask students to circle the words or phrases on the card
that seem especially descriptive.

STEP THREE
Go around the room and ask each student to read the
description on the lined side of the assigned card and to
announce his or her guess of the bird in question. In a
discussion, have students confirm or correct the guesses
of their classmates. Ask those who guessed correctly:
What were the words that best described the bird? If a guess
was incorrect: What other words might have been helpful?
STEP FOUR
Conduct a class brainstorming session in which students
suggest words and phrases that describe all of the birds.
Record the responses on the board. Use the brainstorming
list to compose, as a class, a paragraph that answers the
question What is a bird?
EXTENSION
Because birds are likely things for students to describe
in a nature journal, we’ve included, on page 8, a brief
introduction to the body parts and adaptations of birds.
Share the page with students when the lesson
is completed.
The lesson can be applied to any set of different things
within one category: pictures of trees or living trees in
a park; pictures of flowers or living flowers in a garden;
rocks or insects in a natural history museum; landscape
paintings in an art gallery. If you go looking for pictures
online, try the site of the Smithsonian’s United States
National Herbarium, which contains a bank of 17,000
plant images, searchable by scientific and common name.
You’ll find it at www.nmnh.si.edu/botany.

❶

❸

❷

❹
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crest

Student Handout

bird parts
crown
bill
wing

You probably saw big differences in the feet and bills
of the four birds. Such differences, or “adaptations,”
tell us a lot about the lives of birds.

breast
flank
belly
tail

This northern cardinal is a seed
eater. It cracks the seeds in its
short, sturdy, cone-shaped bill.

tarsus
toes

This roseate spoonbill
is a wading bird. It
uses its long, flat
bill to scoop up fish,
snails, and other small
creatures from the
water. It strains water
and muck from this
food in the round end
of the bill.
The spoonbill’s widely
spread toes allow it to
walk lightly across the
soft beds of rivers
and lakes.

This pinyon jay, like
the cardinal, eats
seeds. It also eats
insects and pokes into
the eggs of other birds.
The all-purpose bills
of jays and crows have
been called “Swiss
army knives.”
The jay is a perching
bird. Its long back toes
help it grasp branches
tightly. Can you find
another perching bird
on this page?

This peregrine falcon
is a bird of prey. It
shreds the meat it eats
with its razor-sharp,
hooked bill.
Birds of prey use the
hooked claws of their
powerful feet to snatch
small animals from the
ground and fish from
the water. Can you
guess why they have
such big eyes?

Like the spoonbill, this
mallard strains its food
through a flat bill,
though the bill is much
shorter. Mallards don’t
have as far to reach
for food.
Why don’t they have
far to reach? Mallards
swim and dive for their
food. These webbed
feet work like a scuba
diver’s flippers.

Each bird on this page has all but one of the
features pointed out on the northern cardinal.
Try to find the part missing from the other birds.
page eight

Lesson 2

nature in motion
In this lesson, students follow the behavior of one of the species on the National Zoo’s webcams,
all of which are at NationalZoo.si.edu/Animals/Webcams. The zoo has cams at the exhibits of its
Asian elephants, cheetahs, crocodiles, ferrets, flamingos, giraffes, golden lion tamarins, gorillas,
kingfishers, kiwis, naked mole rats, orangutans, pandas, sloth bears, and tigers.
While the lesson can be completed in one class period, as a one-time activity, we recommend using
it as an introduction to journal keeping. By returning to one scene over a period of time, students will
have a record of many kinds of change: differences in the behavior of the animals from day to day,
differences in their own views of the scene, and the growth of their writing and drawing skills.

STEP ONE
Introduce the class to the webcams. Explain the lesson
and allow students to choose the animals they would like
to observe. They might conduct the observations on their
own, or you might ask the class to get into small groups
to form the Panda Team, the Tiger Team, etc.

STEP THREE
After the first observation session, hand out copies of
page 11, which contains excerpts from “Tiger Cub Diary”
by National Zoo animal keeper Marie Magnuson, an
online account of the birth and growth of a litter of
Sumatran tigers.

Encourage students to go through the entire menu
of webcams before deciding on a species. Most of the
cams are stationary and the frequency of the animals’
appearance on them varies greatly. An inside tip: the
Panda Cam, the Flamingo Cam, and the Naked Mole
Rat Cam (as unappealing as that might sound)
rarely disappoint.

As a class, look for instances in “Tiger Cub Diary” of
1) pure description of fact; 2) inferences, or the writer’s
interpretations of those facts; and 3) the writer’s feelings
and personal thoughts on the subject.

STEP TWO
Give each student a copy of the observation form on
page 10. Explain that they will be doing something very
similar to the procedure of the previous lesson. During an
observation session—in class or at home—they will use
the space under Notes to write whatever comes to mind:
descriptions of the animals’ behavior, interpretations of
what they see, and general thoughts about the scene.
After the observation session, they will use the space
under My paragraph on what I saw for a more polished
summary of the experience.
Encourage them to make sketches, too, during the
observation, using the blank space at the bottom of
the page.

For young students, you might call attention to passages
that contain both observation and inference. For
example: “Rokan is always very happy to see his children
[inference] . . . they rub heads through the mesh that
separates them and make the tiger greeting noise called
‘chuffing’ [observation on which the inference is based].”

STEP FOUR
In a class discussion, have students look at their own
writing for pure observation and for such inferences as
The cheetahs were tired or The pandas were hungry.
Consider these questions: Are my thoughts on the reasons
for behavior based on good evidence? Did I state what the
evidence is? Would my writing be stronger if I learned more
about this species? Where could I go to learn more?

www.SmithsonianEducation.org
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ournal
animal observed
Starting & Ending

Notes

My paragraph on what I saw

Sketches
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date
times

tiger cub diary
On May 24, 2006, one of the National Zoo’s
Sumatran tigers, Soyono, gave birth to a litter of
three cubs. Keeper Marie Magnuson follows the
growth of the cubs in this diary. You can continue
to follow the story at NationalZoo.si.edu/
Animals/GreatCats/TigerCubDiary2.

The first birth was at about 2:45 in the afternoon, when all the keepers were in the office at Great Cats. We just
happened to be looking at the monitor at that moment and couldn’t believe it! Tigers usually prefer to give birth
in the “wee small hours of the morning” when everything is quiet, and they are sure to be alone.
Each cub was big and healthy, and we found out that we had two girls and a boy. Soyono and Rokan had had two
litters before, and all four cubs from those litters had been boys, so we were very happy to finally have some girls.

✴
Often, now, when their handsome father, Rokan, comes inside in the evening, Soyono has the cubs in the
enclosure next to his, so they can all say “Hi!” In the wild, tiger mothers raise their young alone, without any
help from the father. We are often asked why we keep the tigers separate, and it is because it would be unnatural
for them to live together. Rokan is always very happy to see his children (and their mother!), and they rub heads
through the mesh that separates them and make the tiger greeting noise called “chuffing” to each other. But
Rokan might not be willing to put up with the cubs climbing on him and biting his tail and just generally being
cubs. Sometimes we feel sorry for Soyono when we see her on the cub cam trying to sleep with a cub chomping
on her ear but she’s a patient mom and doesn’t seem to mind.

✴
The two girls weigh 13 and 14 pounds each, and the boy weighs 16.1 pounds. Obviously, Soyono is keeping her
family very well fed!
The cubs are getting more confident. At first when mom went outside, they would all find a quiet corner together
and sleep until she came back, but now they wander around when she is outside and we see them on the cub cam
wrestling and playing. This is how they develop the strength and coordination they will need to be predators.
Most tiger games are hunting games and you might see a cub stalking and pouncing on Soyono’s tail!

✴
At last Thursday’s exam, everything looks good and everybody is gaining weight. The girls are 14.8 pounds and
16.8 pounds each, and the boy is 19.6 pounds. We think the boy is going to have his father’s build. Rokan has a
beefier build than most Sumatran tigers, which are the smallest of the tiger subspecies. To use human athletes for
comparison, most Sumatran males are built like swimmers, while Rokan is built more like a wrestler. Since tigers
are “stalk-and-pounce” hunters (just like your house cat), they have most of their power up front and Rokan just
has a little more than most. Soyono thinks he is very handsome, and we agree.
www.SmithsonianEducation.org
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Student Handout

smithsonian journal keepers
Meet three naturalists who have some thoughts for young nature journalists.

zookeeper
marie magnuson
Marie had these thoughts for students keeping a journal
of animal behavior:
Learn all you can about the species you are observing. You
need to know many things to accurately interpret the behavior
you are seeing. For example, if a tiger is sleeping a great deal,
that is normal behavior. If a naked mole rat is sleeping a great
deal, that is not normal!
♦

On the other hand, don’t assume that your readers know
as much as you do. If you use a scientific term, give a brief
explanation. For example: “Bats are nocturnal, which means
they are active at night.”
♦

If you don’t understand something you observe, don’t be
afraid to say so in your journal. You can offer possibilities
for the reasons behind behavior, but offer them as theory,
not as fact.
♦

Always remember that animals are not people. I’ve heard
visitors at the zoo say about a tiger, “He’s bored!” People have
asked me, “Are tigers mean?” Animals do what they do for
their own reasons. They might not have the same reactions
to situations that we do.
♦

Marie Magnuson is one of the lucky people who have
a job they would do for free. She is a graduate of the
Culinary Institute of America and worked for many years
in restaurants. On a visit to the National Zoo in 1992, she
saw a sign asking for volunteer “interpreters” at the sea
lion and seal exhibit. She joined up. For the next seven
years she was a volunteer interpreter, guide, and assistant
keeper, working with animals great and small, from the
elephants to the naked mole rats. Seven years ago, she was
hired as a staff member. She is now a keeper of the zoo’s
great cats.
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ornithologist
bruce beehler

marine biologist
carole baldwin

Bruce Beehler was a leader of a team of scientists who
made news in 2005 with an expedition to Indonesian New
Guinea. Dropped by helicopter into the Foja Mountains, a
range nearly untouched by humanity, the team discovered
animal and plant species new to science: five new palm
trees, four new butterflies, more than twenty new frogs,
and a new bird belonging to the honeyeater family. Bruce
was especially excited by the discovery of two birds that
had been “lost” to science: a bowerbird and a bird of
paradise, both of which had been described by naturalists
but were never seen again.

A few years ago, the
Smithsonian’s Carole Baldwin
went to the Galapagos
Islands, the site of Charles
Darwin’s great discoveries, to
take part in the production
of a 3-D IMAX movie,
Galapagos. Projected onto
screens eighty feet high, the
movie is our most spectacular
visual record of the starkly
beautiful island chain off the
coast of Ecuador. Yet Carole
still kept a running record of the expedition in just the
way that Darwin did—in a journal.

Bruce is a constant journal keeper, whether on an
expedition or at home in a suburb of Washington, D.C.
He is now working on a book based on notes from
his travels.

Her thoughts:
Try to write something every day, even if it’s just a line or
two; otherwise, days and events get mixed up. Some days on
the Galapagos expedition, I was so tired at night that I just
couldn’t write before going to bed, but I found that writing the
next morning about the previous day’s events worked well.
♦

I like to “think out loud” when I’m writing my journal.
It’s fun to go back years after a trip and read what I wrote at
the time. It sometimes feels as though I’m reading someone
else’s mind!
♦

Writing a journal is an excellent way to practice good
descriptive writing. It takes more practice than you’d think
to put observations and activities into prose that is so clearly
written that others who read it feel as though they’re seeing
or doing exactly what you saw or did.
♦

He offered these tips for journal writing in the field:
Include found objects in the journal. A feather or a leaf, for
example, can be taped to a page. These can only make your
journal more interesting.
♦

Try to make repeated observations of birds or animals.
By comparing data from different viewings, you can begin
to generalize about behavior.
♦

Never depend on your memory. Write your observations
down at the moment of observation. Check your watch
and note the exact time of any event. Write down the exact
location. Imagine that you’re writing for someone trying to
piece together your experiences two decades in the future.
♦

Write about anything of interest that happens on an outing.
Record the names of the people you work with or meet. Try
to capture the general “flavor” of the place: sights, sounds,
smells, what you had for lunch. It’s amazing what comes in
handy later, if you decide to write a book on the subject!

Like Bruce Beehler, Carol knows that it is still a big world
out there, and that there is still much to be explored. The
observation and recording of nature, she thinks, are skills
that will become more and more valued.
“This is especially true in the ocean,” she says. “The
ocean covers about 70 percent of the surface of Earth.
By some estimates, less than 5 percent of the ocean has
been explored! We finally have the technology that will
allow exploration at all depths of the ocean, and I believe
the next few decades have the potential to be the age
of exploration.”

♦
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Visit the Smithsonian’s web portal just for teachers
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