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Description
Learners develop understandings of the differences between observations and inferences by ana-
Ivzing Dr. Xargle’s comical, yet misguided, attempts to teach his students about human babies.

Learners then make observations and inferences of “mystery samples” collected from Earth by
Dr. Xargle.

Suggested Grade Levels: 3-6

Lesson Obj@CtiVCS Connecting to the Standards

Content Standard A: Content Standard B:
Science as Inquiry Physical Science

K-4: Employ simple equipment K-4: Understand that objects have many observ-
and tools to gather data and extend able properties, including size, weight, shape,
the senses. color, temperature, and the ability to react with

’ 5-8: Develop other substances. Those
descriptions, expla- properties can be measured
nations, predictions, using tools, such as rulers,
and models using balances, and thermometers.
evidence.

Featured Picture Books

Title Dr. Xargle’s ~ Title Seven

Book of Earthlets Blind Mice
Jeanne Willis Author  Ed Young
IMustrator  Tony Ross Hlustrator Ed Young
Publisher Andersen Press - Publisher Puffin Books
Year 2002 Year 2002

Genre Story . Genre  Story

Summary Dr. Xargle, a green, five-cyed Summary Retells the fable of the blind men
alien, teaches a lesson about that discovering the different parts of
most mysterious of creatures: the an elephant and arguing about its

human baby. dppearance
_OraUs. Title Earthlets as Explained by Professor Xargle
edition of the Publisher  Puffin Books
same book
Year 1994
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Time Needed e

This lesson will take several class periods. Suggested scheduling is as follows:

Day 1:

Day 2:
Day 3:

Day 4:

T o7

L

&

Black film canisters or small opaque containers with lids
samples: Make the mystery samples in s
samples of each kind. Be sure to put in equa
each, 1 of the same size marble in each, and so 0
that make sound when shaken, such as

>

*

*

+ 1 pencil eraser

2+ 1 ths. water

+ 1 button “M
5 rubber bands #

» 1 tbs. sand or small gravel

« 1 crayon, broken in half
+ 1 piece of chalk, broken in half

Engage with read aloud of Dr. Xargle’s Book of Earthlets, Explore with word sorts, and
Explain with observation versus inference and Inference Frayer Model
Explore and Explain with mystery samples from Planet Earth
Elaborate with Seven Blind Mice, Evaluate with Observation an

Practice and Quiz
Evaluate with review and Observation and Inference Quiz

d Inference |

(1 per student) to make myster¥
ets of 2 so you can randomly distribute 2 idendcal
] amounts, such as 1 tbs. popcorn kernels m
1. Put in familiar, everyday housebold items |

5 small paper clips

1 tbs. popcorn kernels

1 marble

1 screw

1 small disc magnet or magnetic marble
3 pennies

2 plastic centimeter cubes

1 key chain

1 salt packet

Magnets for testing magnetic properties
Balances or electronic kitchen scales for measuring mass
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Observatnons

Earthlets are patted and

Cngage

Read Aloud

Introduce the author and illustrator of Dr.
Xargle’s Book of Earthlets. If you are using the
version published under the title Earthlets as
Explained by Professor Xargle, refer to the alien
teacher as professor rather than doctor. All other
information in the two books is the same.

Making Inferences
Show students the cover of the book, and ask
the following questions:

Who do you think Dr. Xargle is?

What do you think Earthlets are?

Then read Dr. Xargle’s Book of Earthlets to the
class.

Cxplore
Ask students the following questions after read-

ing the book:

Who is Dr. Xargle? (a teacher or professor
from another planet)

What are Earthlets? (human babies)

Sample T-Chart

Inferenccs

*ur;

LR L ERAYR A AT CRESOTR
Earthlcts are patted and

- squeezed so they won't

. explodc

The parent Earthling
mashes food.

The parent Earthhng drlcs
the Earthlets

Earthlets are spnnklcd
with dust.

40

Earthlets are fcd through

% the mouth, nose, and ears.
" Barthlets are dried so they
. won't shrmk

Earthlets are sprmklcd w1th
© dust so they won’t stick to
things.

What observations did Dr. Xargle make
about human babies? (Responses will vary. i

What is an observation? (information taken
in directly through the senses)

" Word Sorts

Word sorts help learners understand the
relationships among key concepts and help
teach classification.

Open Sort: Pass out the Earthlets Word
Sort Cards student page to each pair of stu-
dents. Have them cut out the cards containing
several statements made by Dr. Xargle about
Earthlets. Then ask them to sort the cards any
way they wish. At this point, it should be an
open sort, in which students group the cards
into categories of their choice and then create
their own labels for each category. As you move
from pair to pair, ask students to explain how
they categorized the cards. Then ask

Do you notice any differences among the
kinds of statements Dr. Xargle makes on
the cards?

Which statements are truly observations, or
information Dr. Xargle got directly through
his eyes or ears?

Closed Sort: Tell students that now you
want them to classify the cards into only two
groups: statements that are observations and those
that aren’t. Give them time to sort the cards.

Next make a T-chart on the board. Don't
label it yet. Discuss the statements the students
have identified as observations. As students
give answers, write them (or attach the cards’
on the left side of the T-chart if they are truly
observations with the corresponding (incorrect
inferences on the right. Then ask

Does anyone know what the statements
on the right-hand side of the T-chart are
called? (inferences)

Next label the T-chart with “Observations”
on the left and “Inferences” on the right.
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Earthlets Word Sort Cards
Inference Frayer Model
Mystery Sample From Planet Earth Data Sheet

Observation and Inference Practice

Observation and Inference Quiz

Background T—

| When learning to work and think scientifically, students need to use both observation and infer-
| e o construct explanadons for phenomena. Making an observation involves using one or more
| & the senses to gather evidence about objects or events. Making an inference involves logical
masoning—drawing a conclusion using prior knowledge to interpret our observations. Students
om observe many things directly, for example, a weather vane on top of a building. However,
aey cannot sec moving air, so they must make inferences about wind by noting the direction
e weather vane is pointing, feeling the breeze against their skin, and observing tree branches
moxing in the wind. They can see the lightbulbs in a circuit, but they must make inferences about
g clectric current going through them by observing the bulbs’ brightness. They can sce tracks
a the snow, but they must infer what type of animal made them by studying their shape and
gar and comparing that information to what is already known about animal footprints. Children
guire naturally make inferences from their observations, but it is important for science teachers
w help them understand the difference between the two to fine-tune these skills.

It is also important for students to understand how scientists make observations and infer-
omces in their work. Sometimes scientists gather information using their senses; other times,
direct observation is not possible. For example, the inside of an atom is much too small to be
gcen. even with the most powerful microscope. Scientists have had to make inferences about
momic structure based on their observations of how atoms behave. For many years, the “plum
padding” model was the widely accepted model of atomic structure. In this model, negatively
diarged particles were thought to be scattered throughout an atom. However, in 1909 a scientist
#w the name of Ernest Rutherford conducted a famous experiment in which he observed how
particles of matter behaved as they passed through a thin layer of gold foil. From his observa-
aons. he inferred that atoms had a small nucleus, with a positive charge, surrounded by electrons.
B combining his experimental results with what was already known about subatomic particles,
Buxherford was able to propose 2 nEw model of atomic structure without ever secing an atom.

In this lesson, students make observations and inferences about the unseen propertics of
mwstery objects and, in doing so, learn the difference between observations and inferences and
ow scientists generate knowledge using both.
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l Obscrvation Versus Inference

| Discuss the differences between observations
amd inferences using the following explanation:
| “Making an obscrvation involves using one or
| amorc of the senses to find out about objects
@ ovents. Making an inference involves logical
sasoning—drawing a conclusion using prior
- kmowledge to explain our observations. A
| problem Dr. Xargle has is that he makes incor-
st inferences to explain his observations. Dr.
| Xargle observes people patting their babies.
i Dx Xargle infers that people pat babies so the
| Babics won't explode.”

? Why do people really pat babies? How do
vou know? (People pat babies so they will
burp or to calm them. We know this from
our past experiences with babies.)

Use the following example to further
#ustrate the concept of inference: “Inferences
arc always based on observations. When you
make an inference, you usc your observations
combined with your past experiences to draw
3 conclusion. Think about this example: You
are walking on the grass barefoot. It is a warm,
sanny day. You reach the end of the grass and
have a choice between walking barefoot on
blacktop or on a sidewalk. You notice heat
waves rising from the blacktop. You choose to
walk on the sidewalk because you infer from
the heat waves and your prior knowledge about
dark surfaces that the blacktop is too hot. This
i an inference because you did not directly
observe the temperature of the blacktop by
seepping on it, but your observations, combined
with past experience, led you to the conclusion
char the blacktop is hotter than the sidewalk.

“Dr. Xargle, being from another planet,
doesn’t have any past experiences with human
babies. So, he makes inferences that are incor-
rect. For example, Dr. Xargle makes an incorrect
inference about the babies exploding if they
are not patted. He does not base his inference

on past experience with Earthlets (perhaps
babies from his planet explode if not patted!).
Sometimes scientists have to reject their first
inferences when observations later disprove
them. If Dr. Xargle went back to Earth to make
more observations, he would be able to revise
his incorrect inferences.”

Lead students to more examples of infer-
ences by asking the following questions:

Your dog comes in from outside and you
observe its fur is wet. What inferences could
you make from your observation? Turn and
talk. (It is raining outside; your dog jumped
in a creck; someone gave it a bath.)

You walk into your backyard and you
observe feathers all over the ground. What
inferences could you make from your
observation? Turn and talk. (An animal
caught a bird; someone had a pillow fight;
birds were fighting.)

A paleontologist observes a fossil of a fish
in the desert. What inferences could she
make from her observation? Turn and talk.
(The desert was covered with water at one
time; someone dropped the fossil there.)

plain
Inference Frayer Model

The Inference Frayer Model is a tool used
to help students develop their vocabularies.
Students write a particular word in the middle
of a box and proceed to list characteristics,
examples, nonexamples, and a definition in
other quadrants of the box.

Give each student an Inference Frayer Model
student page. Explain that the Frayer Model is a
way to help them understand the meaning of con-
cepts such as inference. Have students formulate
a definition for inference in their own words in
the top left box of the Inference Frayer Model
student page. Then have students write some
characteristics of inferences in the top right box.
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tain radiation or harmful microorganisms.
Tell students that under no circumstances can

Sample Frayer Model for “Inference”

Characteristics

Deﬁnitipn i they open the containers. Discuss the proper-
COI]C]US'I ohyou, Iy ;@ DBies WEEE past ties of the objects that they might be able
;(L::fl:g;z?ur expeniences to observe without looking at them (sound,
Y alypays b.QSCd on mass, and magnetic properties). Then pass out
ebsErvations the Mystery Sample From Planct Earth Data
Sheet and the sealed mystery samples.
Procedure for Mystery Samples
Examples . Nonexamples

I saw an umbrella From Planet Earth Activity

I inferred that it
was raining outside
because people
came in carrying

wet umbrellas

Before the lesson, prepare one film canister
for each student. Put in items that make
sounds, such as water, a paper clip, popcorn

42

Have students work in pairs to come up with
examples and nonexamples from their own lives.
Encourage them to use their previous experi-
ences as a basis for their inference examples.
Refer back to the blacktop example and encour-
age them to think of similar experiences from
their lives. For nonexamples, encourage students
to think of direct observations they have made
using their senses. Students can then present
and explain their models to other groups. As
they present to cach other, informally assess
their understanding of the concept and clarify
as necessary.

€xplore

Mystery Samples From Planet
Earth

Tell students that they are scientists from
Dr. Xargle’s planet and that he has asked for
their help in identifying certain samples that
have been collected from Earth. The problem
is that students cannot look directly at the
samples to make observations. The samples
must be kept sealed in small black containers

kernels, a marble, or a penny. Make pairs of
canisters so that you can randomly distribute
two of each kind: two canisters with popcorn
in them, two with marbles in them, and so
forth. Make sure you put equal amounts of
materials in each pair of canisters, such as
1 tablespoon popcorn in each, and one of
the same-size marble in each.

Students can calculate the mass of the
samples in their canisters by subtracting
the mass of an empty canister from the
mass of their full canisters.

Ask students to make observations of the
sounds the samples make. Walk around and
check their descriptions. Are they making
observations or inferences? They may find
it difficult to make an observation of sound
without inferring based on past experience.
Accept observations such as “swishy,” but
do not accept inferences such as “It is
water” at this point. Students should be
using their sense of sound to describe what
they hear without making inferences as o
the identities of the samples.

Students can slide a magnet against the side
of the film canister to observe whether the
contents move with the magnet.
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[image: image7.jpg]Have students make an inference about
the contents of their canisters. “I think the

mystery sample is because

”

Ask some of the students to share their
inferences with the class.

FENCANG THE MASS OF A “MYSTERY SAMPLE”

kplain
L awcr all students have finished the Mystery
. Smple From Planet Earth Data Sheet, have
i dwem stand, holding their containers. They
' wall want to open their samples to see if their
- @mcrences are correct, but don’t let them
. wer’ Instead have them form two groups—the
| smadents holding magnetic mystery samples
| slwoald go to one side of the room and those
| Bmdding nonmagnetic mystery samples should
| g © the other side of the room. Tell them to
t a-n 10 the sounds that the samples make as
 allecy are gently shaken, and then try to find the
gexson with an identical sample. When they
fimd 2 “match,” have them sit down with the
igxson holding that sample and discuss their
ervations and inferences. Remind them not
‘epen their containers, as they may contain
dkarion or harmful microorganisms.
¥ hen all students have found their match,
s che following:

“There are many things in the world that can-
not be directly observed by scientists because
they no longer exist, they are too small or too
far away, or (like our mystery samples) it is too
dangerous to observe them. For example, has
anyone ever seen a live dinosaur? (No.) Why
not? (They have been extinct for millions of
years.) So how do we know so much about
dinosaurs? (Paleontologists observe fossils to
make inferences about dinosaurs.) What kind of
inferences can paleontologists make by looking
at fossil evidence? (They can measure the bones
to infer the size, look at the teeth to infer what
they ate, look at the footprints to infer how they
moved, and so on.) But paleontologists will never
see a live dinosaur, just as you may never see what
Is inside your container!

Has anyone ever scen the inside of an
atom? (No.) Why not? (Atoms are too small to
be seen, even with the most powerful micro-
scopes.) So how do we know so much about
atoms? (Physicists observe how matter behaves
in all kinds of chemical reactions. They have to
make inferences about atoms and build models
of atoms based on this indirect evidence rather
than by directly observing them.) But physicists
may never sce the inside of an atom, just as you
may ncver see what is inside your container!

Has anyone ever directly observed the
center of the Earth? (No.) Why not? (It is too
dangerous or difficult to go there.) So how do
we know that the Earth’s core is made of iron?
(Geologists are able to use a variety of observa-
tions, including measurements of earthquake
waves, to come up with inferences about the
composition of Earth’s core.) Bur geologists may
never see the center of the Earth, just as you may
never see what Is inside your container!”

Next ask students to think about their
mystery sample inferences. Ask
? How many of you are absolutely certain
that your inference is correct?

¥ How many of you are fairly certain that
your inference is correct?
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