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» Hands-on Activity:

— Blue Marble Matches: Using Earth For
Planetary Comparisons

> Student Research in the Classroom



» Acquisition & Curation
» Astromaterials Research
- Exploration Science
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ISS013-E-6947

The red line drawn in the image above represents = 4.1 km.
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The red line drawn in the image above represents = 6.3 km.
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1ISS010-E-21487

The red line drawn in the image above represents = 4.1 km.
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1ISS007-E-5697

The red line drawn in the image above represents = 4.5 km.
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Today we will:

» |dentify common

characteristics to describe
features in images.

» l|dentify geologic processes
and features and how they
form on Earth.

> Create a list of criteria to
identify geologic features.

» Use criteria to identify
features on other planetary
bodies.

» Discuss “building” a
planetary comparison
feature wall.

Designed using the
5-E MODEL OF INQUIRY




BLUE MARBLE MATCHES

CONTEXT FOR ACTIVITY:
*NASA explores planetary bodies, including Earth, to better
understand our Solar System.

How do scientists determine what geologic features exist on
other planets? This activity will help you understand part of
that process.

It starts with making good observations, being
descriptive, and using what we know about Earth.




BLUE MARBLE MATCHES &
Part 1: Be Descriptive!

» OPTION 1: Students could write
their own descriptions of a given
Image in the space provided.

» OPTION 2: Listen to a given
DESCRIPTION and [IDENTIFY
which image is being described.

Write
descriptions here













EXAMPLE

3&8 Impact -




EXAMPLE

3&8 Impact -

On your handout, list the pairs of
Images that represent the other
processes (water, volcanic, wind).




EXAMPLE

ANSWERS:
» IMPACT: Images # 3 & 8




EXAMPLE

ANSWERS:
» IMPACT: Images # 3 & 8

» WATER:

1&6




EXAMPLE

ANSWERS:

» IMPACT: Images #3 & 8

» WATER:

1&6

» VOLCANIC: 2 &7




EXAMPLE

ANSWERS:

» IMPACT: Images #3 & 8

» WATER:

1&6

» VOLCANIC: 2 &7
> WIND: 4&5




BLUE MARBLE MATCHES &
Part 2: Developing ldentification Criteria

Aeolian Fluvial Impact Volcanic
(Wind) (Water)
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BLUE MARBLE MATCHES &
Part 2: Developing ldentification Criteria

WHAT YOU WILL DO:

1. Make observations of images related to each geologic process.

2. Select/revise 2 CRITERIA that best describe each feature.
(Use ldentification Criteria tables in your handout.)




EXAMPLE

AEOLIAN FEATURES

i




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best

de37 each feature.




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
describf each feature.

Look like a smear across the surface




EXAMPLE ||AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
‘SandDunes  Sand Dunes

describe each feature.

Look like a smear across the surface




EXAMPLE ||AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
‘SandDunes  Sand Dunes

describe each feature.

1
| | .S

Look like a smear across the surface




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
describe each feature.

[
I I *

Has a ripple like appearance




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best

describe each feature.

Has a ripple like appearance

T

Look for the images that
iInclude a feature that best fits
this (each) identification criteria.

CONTINUE THIS PROCESS UNTIL Yardangs

YOU HAVE....




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
describe each feature.

2 different criteria hos

for each feature.

Revise criteria as
you wish.




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
describe each feature.

= S . ﬂgdiﬁerentcriteria .

for each feature.
Revise criteria as
you wish.

**Circle, underline,
or highlight KEY hgs
WORDS.**




EXAMPLE

IMPACT FEATURES

Select/revise 2 CRITERIA that best
describe each feature.




EXAMPLE

Select/revise 2 CRITERIA that best
describe each feature.

IMPACT FEATURES

Impact Crater

Impact Crater

Impact Crater

Impact Crater

Impact Crater

Impact Crater

Impact Crater

Impact Crater




EXAMPLE ||IMPACT FEATURES
Select/revise 2 CRITERIA that best o Crater o Crater
describe each feature. - -

Impact Crater Impact Crater

Impact Crater Impact Crater

There is only 1 feature

1

2 ‘ hshown — they are all
IMPACT CRATERS.

| Impact Crater  Impact Crater




EXAMPLE

IMPACT FEATURES

Select/revise 2 CRITERIA that best
describe each feature.

Impact Crater Impact Crater
Impact Crater Impact Crater
Impact Crater Impact Crater

There is only 1 feature
hshown — they are all

IMPACT CRATERS.

Impact Crater Impact Crater




EXAMPLE ||IMPACT FEATURES

Select/revise 2 CRITERIA that best
describe each feature.

Impact Crater Impact Crater

Impact Crater Impact Crater

There is only 1 feature
shown — they are all
. IMPACT CRATERS.
5 ‘  — ‘ x ” Simply put an “x” for
the 2 criteria and

focus on identifying
KEY WORDS.

-_—




EXAMPLE

AEOLIAN FEATURES

Select/revise 2 CRITERIA that best
describe each feature.

= S . ﬂgdiﬁerentcriteria .

for each feature.
Revise criteria as
you wish.

**Circle, underline,
or highlight KEY hgs
WORDS.**
















BLUE MARBLE MATCHES &

Part 3: Feature Recognition and Review
WHAT YOU WILL DO:

Complete Feature Recognition and Review handout.




Feature Recognition & Review Handout

For each image think about and decide:
1. Which geologic PROCESS is represented.

2. List identification criteria KEY WORDS that
best describe feature.

3. ldentify the geologic FEATURE.




EXAMPLE

52




EXAMPLE

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

Fluvial

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

birds foot; fan-like
triangular shape

Fluvial

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

O birds foot; fan-like Delta Fluvial

triangular shape

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

birds foot; fan-like

: Delta Fluvial
triangular shape

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

birds foot; fan-like
triangular shape

Delta Fluvial

Aeolian

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

O

birds foot; fan-like
triangular shape

“cut into” surface; grooves
scratched into surface

Delta Fluvial

Aeolian

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

birds foot; fan-like

: Delta Fluvial
triangular shape

“cut into” surface; grooves Yardangs Aeolian

scratched into surface

. Main geologic

PROCESS?

. Identification

Criteria KEY
WORDS?

. FEATURE?




EXAMPLE

birds foot; fan-like

triangular shape Delta Fluvial

“cut into” surface; grooves
scratched into surface

Yardangs Aeolian

61




Suggestion: Give your students choices....
Example: Complete this exercise for any 8 images of your choice.




EXAMPLE

birds foot; fan-like

triangular shape Delta Fluvial

“cut into” surface; grooves
scratched into surface

Yardangs Aeolian

63




Feature Recognition & Review

A. Process
B. Criteria
C. Feature




Feature Recognition & Review

A. Process
B. Criteria
C. Feature




Feature Recognition & Review

A. Process
B. Criteria
C. Feature




Feature Recognition & Review

A. Process
B. Criteria
C. Feature




Name the following for each image:
1. Geologic Process

2. Criteria/KEY WORDS
3. Geologic Feature

68




Name the following for each image:
1. Geologic Process

2. Criteria/KEY WORDS
3. Geologic Feature

69




BLUE MARBLE MATCHES i

PLANETARY BODY COMPARISONS:
Use Earth as your home laboratory!

Planetary scientists must have an understanding of how processes on Earth
work in order to make comparisons to other bodies in the Solar System.



BLUE MARBLE MAT CHE3®

Part 4. Using Earth for Planetary Comparisons



BLUE MARBLE MAT CHE3®

Part 4. Using Earth for Planetary Comparisons




BLUE MARBLE MATCHES @

Part 4. Using Earth for Planetary Comparisons

Use Identification Criteria/KEY WORDS to
identify features on Mars.




BLUE MARBLE MATCHES

Part 4: Using Earth for Planetary Comparisons:
WHAT TO DO: 3 total tasks

{F Arrange planetary

cards by geologic
PROCESS.

NOTES:

A. There is not an “even” # of images
or features per category.

B. Focus in on what you feel is the
“main” feature in each image.

C. Think about what you may be
unsure about.




BLUE MARBLE MATCHES &

Part 4: Using Earth for Planetary Comparisons:

WHAT TO DO: 3 total tasks

Arrange planetary On a post-it, list 2
cards by geologic criteria KEY WORDS,
PROCESS. the name of feature, &

level of confidence.

s»Criteria:
1)Entire Structure
2)Cone shaped, looks raised

»*Feature: Volcano

s*Confidence: 3
(3= very confident)




BLUE MARBLE MATCHES

Part 4: Using Earth for Planetary Comparisons:
WHAT TO DO: 3 total tasks

Arrange planetary
cards by geologic

PROCESS.

On a post-it, list 2
criteria KEY WORDS,

the name of feature, &
level of confidence.

Discuss &
o compare
*Criteria:

1)Entire Structure w/ another
2)Cone shaped, look group.

»*Feature: Volcano

s*Confidence: 3
(3= very confident)




FILL OUT PLANETARY COMPARISON TABLE

Part 4: llcing Eqarth Enr Planstore Cnmnaricnins

Fill out t you are given. Use the identification criteria you developed and refined for

features E X A M P L E p support your identification of these fe=s == haracteristics that

do not m re mialkipem— Sensnlin Which identification of

the feature, be sure to list those in the table. Based on your obsera Wh at .

confidence in the last column. Be ready to defend your identificatio I . geO|OgIC Level Of
eologic .

As you disouss your answers, you will likely experience again how s g g o prOCGSS? confldence

evidence to back up your interpretations are key elements of science featu re: =TS T o .

iz about evidence and criteria that support your interpretation!

PLANETARY BODY NAME:  |lars

N/

Characteristics that DD NOT match

Main Gaologic

Lewel of Confidence

circular opening,
entire structure with
cone shape.

4\

=y identification Criteria Identification Criteria or Observations | Main Geologic Pr e
e ¥ 8 | pistspedticoritena mom your identifation crterintaties) | thist Decrense Level of Confidence Feature -:nbuimnt.El'lLsfiuL e
g it eeree) woiczric, imzac| 3 = Totmlty Confidant
9 | Entire structure with Not 100% sure if [Volcano |[Volcanic 3

feature is raised,
but our group
thinks it is.

ﬁ

KEY

WORDS

ADDITIONAL OBSERVETIONS, COMBENTS, OR QUES

Doubtful
characteristics

Expedition Earth and Beyonct Asbromaterials Ressanch and Expioration Sdencs

|ARES) Eduction —Version 2.0

WAZA Johnson Space Cember




Planetary Comparison Feature Wall @/
Wind  Water  Voleanic Impact.

Features shown here are not necessarily in their correct category.






Feature |dentification on Mars

A. Process: Fluvial
B. Criteria: Long & windy; meandering
C. Feature: Channel




Feature |dentification on Mars

A. Process: Volcanic
B. Criteria: Uneven edges, flow-like material
C. Feature: Channel




Feature |dentification on Mars

A. Process: Aeolian
B. Criteria: Ripple-like, particles grouped together
C. Feature: Sand dunes




Feature Identification on Mars

A. Process: Fluvial A. Process: Volcanic
B. Criteria: Triangular, fan-like |B. Criteria: Uneven edges, flow-
C. Feature: Delta like material

C. Feature: Lava flows




ARRANGE IMAGES BY GEOLOGIC PROCESS

Be sure to apply identification criteria key words to justify your identification of each feature.




ARRANGE IMAGES BY GEOLOGIC PROCESS

Be sure to apply identification criteria key words to justify your identification of each feature.




ARRANGE IMAGES BY GEOLOGIC PROCESS

Be sure to apply identification criteria key words to justify your identification of each feature.







BLUE MARBLE MATCHES &
Part 4. Using Earth for Planetary Comparisons

‘ You may decide to focus on 1 planetary comparison at a time.... ‘




BLUE MARBLE MATCHES &

Part 4. Using Earth for Planetary Comparisons

‘ Or a few choice planetary worlds...or.... all worlds included in activity. ‘
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Resources that help facilitate student-led investigations
about Earth and/or planetary comparisons.
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CRATER COMPARISONS &

Investigating Impact Craters on Earth and Other Planetary Worlds

An “all-inclusive” activity designed to help introduce and guide you/your students through each step of
the process of science.
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4 Getting Started Modeling the Process of Science

Launchpad Activities } Student Investigation Resources

N

Resources that help facilitate student-led investigations
about Earth and/or planetary comparisons.

Standards-aligned, inquiry-based,
hands-on activities.

k —
Enrichment Components

Team Wiki
Pages

Educator Trainings
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Online DATA REQUEST FORM &

Includes three sections: 1) Team info, 2) Project info, 3) Image Requests

1




PLANNING A POTENTIAL &
INVESTIGATION

Sand Dunes




PLANNING A POTENTIAL &
INVESTIGATION

Sand Dunes

How do sand dunes form?




Sand dunes

What criteria can we use to identify the different types of sand dunes on Earth? Describe how
effectively we can apply that criteria to imagery from space to identify different types of sand dunes on
Earth and/or Mars?




Sand dunes

What criteria can we use to identify the different types of sand dunes on Earth? Describe how
effectively we can apply that criteria to imagery from space to identify different types of sand dunes on
Earth and/or Mars?

_A. Define identification criteria for different types of sand dunes on Earth.
B. Search for imagery of sand dunes on Earth.
C. Log observations:
= |mage ID
= Location
= |dentification criteria
= Type of sand dune
=  Criteria effectiveness [1 = very effective; 2 = somewhat effective: 3 = not very effective]
D. Search for imagery of sand dunes on Mars
E. Log same observations as you did for Earth
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