Blow ‘n flow

Science Concept:
Lava from volcanoes can rapidly change Earth’s surface.

Objectives:
The student will:
•• explain how different types of lava bring rapid changes to Earth’s surface;
•• make generalizations about lava flows and what changes might be made to Earth’s surface; and
•• create a poem about lava using expressive language.

GLEs Addressed:
Science
[4] SD2.2 The student demonstrates an understanding of the forces that shape Earth by identifying causes
(i.e., earthquakes, tsunamis, volcanoes, floods, landslides, and avalanches) of rapid changes on
the surface.
[4] SA1.1 The student demonstrates an understanding of the processes of science by asking questions,
predicting, observing, describing, measuring, classifying, making generalizations, inferring, and
communicating.
Writing
[4] W2.2.3 The student writes for a variety of purposes and audiences by using expressive language when
responding to literature or producing text (e.g. writer’s notebook, memoirs, poetry, plays or
lyrics).

Vocabulary:
a`a flow – (pronounced “ah-ah”) a Hawaiian term for lava flows that have a rough rubbly surface composed
of broken lava blocks called clinkers; the incredibly spiny surface of a solidified `a`a flow makes
walking very difficult and slow
andesite – a gray to black volcanic rock with between about 52 and 63 weight percent silica (SiO2); contains
crystals composed primarily of plagioclase feldspar and one or more of the minerals pyroxene
(clinopyroxene and orthopyroxene) and lesser amounts of hornblende
flow – to move along in a stream (The river flowed slowly to the sea.)
lava – lava is the word for magma (molten rock) when it erupts onto Earth’s surface; geologists also use the
word to describe the solidified deposits of lava flows and fragments hurled into the air by
explosive eruptions (for example, lava bombs or blocks)
lava channel – narrow, curved or straight open pathways through which lava moves on the surface of a
volcano
magma – molten or partially molten rock beneath Earth’s surface; typically consists of a liquid portion (often
referred to as the melt), a solid portion made of minerals that crystallized directly from the melt,
solid rocks incorporated into the magma from along the conduit or reservoir, called xenoliths or
inclusions, and dissolved gases
pahoehoe – a Hawaiian term for basaltic lava that has a smooth, hummocky, or ropy surface; a pahoehoe
flow typically advances as a series of small lobes and toes that continually break out from a
cooled crust
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Materials:
••
••
••
••
••
••
••
••
••
••
••
••
••
••
••
••
••
••

Molasses (½ cup per group plus teacher demonstration)
Instant oatmeal, individual serving size (one packet per group and for teacher demonstration)
Yogurt, 6-8 ounce container (one per group and for teacher demonstration)
Pudding cups, chocolate, individual servings (one per group and for teacher demonstration)
Zipper seal plastic bags, sandwich sized (four per group and for teacher demonstration)
Disposable bowls, approximately 4 or 5 inch diameter (four per group and for teacher
demonstration)
Plastic or Styrofoam dinner plates, 9-inch diameter or larger (four per group and for teacher
demonstration)
Large plastic garbage bags (one per group and for teacher demonstration)
Scissors (one per group and for teacher demonstration)
Aluminum foil, 4 x 2-feet lengths (one per group and for teacher demonstration)
Plastic knife (one per group and for teacher demonstration)
Plastic spoon (one per group and for teacher demonstration)
Masking tape
Joyful Noise: Poems For Two Voices by P. Fleishman
Earthshake: Poems From the Ground Up by L. Peters
STUDENT WORKSHEET: “Science Notebook Recording Sheet” (three or more per student)
STUDENT INFORMATION SHEET: “Exploring Lava Flows and Changes to Earth’s Surface” Scoring
Rubric (one per student)
TEACHER INFORMATION SHEET: “Volcano Vocabulary”

Resources:
Fleishman, P., and Beddows, E. (2009). Joyful noise: poems for two voices. Paw Prints.
Peters, L. W., Feistead, C. (2003). Earthshake: Poems from the ground up. New York, NY: Greenwillow Books.
Berger, G., and Berger, M. (1999). Why do volcanoes blow their tops? New York, NY: Scholastic.
USGS photo glossary of volcanic terms. (2009). Retrieved June 30, 2009, from United States Geological Survey
website http://volcanoes.usgs.gov/images/pglossary/index.php

Activity Preparation:
1. Review the United States Geological Survey website to learn more about lava and volcanoes http://
volcanoes.usgs.gov/about/edu and TEACHER INFORMATION SHEET: “Volcano Vocabulary.”
2. Fill three zipper seal plastic bags with the lava models (molasses, room temperature yogurt, and
reconstituted oatmeal). Turn a bowl upside down onto center of a plate and tape down. Make three
of these. Cover the demonstration table with a plastic garbage bag.
3. Copy STUDENT INFORMATION SHEET: “Exploring Lava Flows and Changes to Earth’s Surface” Scoring
Rubric and STUDENT WORKSHEET: “Science Notebook Recording Sheet.” (Recording sheets can be
glued into science notebooks.)

Activity Procedure:
Please refer to the assessment task and scoring rubric located at the end of these instructions. Discuss the
assessment descriptors with the class before teaching this lesson.
Gear up
Process Skills: observing, asking questions, and inferring
1. Lay out the three bags of lava models (molasses, room temperature yogurt, and reconstituted
oatmeal) on covered table near three bowl-and-plate sets. Pick up the molasses bag and cut one of
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the lower corners so you will be able to squeeze out the molasses onto the first bowl. (You will be
simulating a lava flow with starts and stops, allowing “lava” to flow down the sides of the mountain.)
Prior to demonstrating, ask the following questions and have a student record answers on chart
paper:
a. What would happen if I squeezed the molasses with different amounts of pressure or direction?
b. What predictions might you make about how this molasses will act on the surface of the bowl?
c. Will it change any part of the landscape below the bowl?
d. What might happen if I did the same thing using these other two substances? (Show yogurt and
oatmeal.)
e. How are the substances different?
f. How will the flow of each substance look?
g. Of what physical features on Earth might this molasses remind us?
h. What do these substances have in common with something that happens on our earth?
2. Demonstrate how to stop and start the flow of lava with the bag of molasses. Remind students of
prior discussion points.
Explore
Process Skills: observing, describing, classifying, making generalizations, and communicating
3. Explain and display directions for student exploration. Ask students to give ideas for safety
guidelines for this activity. (Be sure to have some rules that help students contain the mess.) Write
them on the board as reminders. Include basic directions:
•• Students will work in cooperative groups of four to six students to explore different thicknesses
and textures of lava models and how they flow to determine how Earth’s surface might be
affected by at least two different types of lava models.
•• Students will use the plates and bowls to make a volcano form. Students may create a different
shape of their volcano base with foil or use another substances for additional exploration.
•• Students will record their observations using the recording sheet for each substance tried. (See
attached. Students may glue these into science notebooks.)
4. Allow students time to explore each substance with volcano forms. Circulate through the room
during the exploration process asking questions, clarifying, and sharing the inquiry process with
students individually and within student groups.
Generalize
Process Skills: describing, making generalizations, inferring, and communicating
5. Have students use their science notebook recording sheet to share experiences and answer class
discussion questions. Ask students to add descriptive words to their notes. Record these results on
the chart paper. Ask the following questions and invite students to ask questions of each other to
clarify and extend thinking:
a. How did you describe what you saw in your experiences with the first substance? Second? Third?
Other?
b. What kinds of lava might these represent? (see vocabulary list for a’a, pahoehoe, andesite, etc.)
c. What did you find out from your experiences?
d. What did you do differently in your models?
e. How else could you simulate the flow of lava?
f. How did the substances differ in composition and flow?
g. How did the slope of the volcano affect the flow of lava?
h. How can the rate of flow be changed?
i. What did you learn?
j. What physical processes might these experiences represent?
k. What can you say about volcanoes given what you have done today?
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l.
m.
n.
o.

How might you express your thoughts in geological vocabulary?
What is different about each of the substances?
What happened with each of the substances? Why did this happen?
Of what physical features of Earth might this remind us?

Apply
Process Skills: describing, making generalizations, and communicating
6. Give students copies of a poem from Joyful Noise: Poems for Two Voices. Divide the class in two and
have them read the poem silently, then read it aloud chorally.
7. Have students choral read a volcano poem from Earthshake, Poems From the Ground Up.
8. Ask students to give examples of the descriptive words and phrases (expressive language) used in
the poems; list on the board. Ask them to refer to their science notebook recording sheets for even
more ideas for descriptive language about volcanoes. Brainstorm new ones and record (think of
possible figures of speech: metaphor, alliteration, hyperbole, onomatopoeia, and so forth). Have
them choose five new descriptive words or phrases and put them on their science notebook
recording sheets.
9. Students will work to create a class poem for two voices to model this writing process. The class
poem will use vocabulary, descriptions, and knowledge learned about lava to compare two different
types of lava. They will use at least five expressive words or phrases then end their poem with a
question about lava on Earth’s surface.

Answers:
STUDENT WORKSHEET: “Science Notebook Recording Sheet”
Answers will vary.

Sources:
(2009). Feeling hot, hot, hot!. Retrieved June 30, 2009, from Nature on PBS.org Web site: http://www.pbs.
org/wnet/nature/lessons/feeling-hot-hot-hot/lesson-overview/1516/
(2009). Volcano videos. Retrieved June 30, 2009, from Discovery Channel Web site: http://dsc.discovery.
com/convergence/pompeii/videogallery/videogallery.html
(2009). Volcano hazards program. Retrieved June 30, 2009, from United States Geological Survey Web
site: http://volcanoes.usgs.gov/
(2009). USGS photo glossary of volcanic terms. Retrieved June 30, 2009, from United States Geological
Survey Web site: http://volcanoes.usgs.gov/images/pglossary/index.php
(2009). June 25, 2009. from http://dictionary.factmonster.com/

Extension Idea:
Ask students to perform the poem for the class or create a video, podcast, or slideshow of their poem that
includes illustrations.
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GLE
[4] SD2.2

[4] SA1.1

[4]W2.2.3

Objective

The student explains how different types of
lava bring rapid changes to Earth’s surface.

The student makes generalizations about
lava flows and what changes might be made
to Earth’s surface.

The student creates a poem about lava.

Rubric

The student creates a
poem about lava using less
than five expressive written
details or does not create a
poem.

The student makes less
than three generalizations
about types of lava and
how they help bring
change to Earth’s surface;
may include
misconceptions.

The student does not
explain differences (e.g.
thickness or smoothness)
that occur in lava; does not
relate how types of lava
help bring change to
Earth’s surface.

Below Proficient

The student creates a
poem for two voices about
lava using more than five
expressive written details.

The student makes four or
more generalizations about
types of lava and how they
help bring change to
Earth’s surface.
The student makes three
generalizations about
types of lava and how they
help bring change to
Earth’s surface.

The student creates a
poem about lava using five
expressive written details.

The student explains how
differences in types of lava
(e.g. thickness or
smoothness) help bring
change to Earth’s surface;
gives four to six details.

Above Proficient

The student explains how
differences in types of lava
(e.g. thickness or
smoothness) help bring
change to Earth’s surface;
gives three details.

Proficient

Students will create a personal Poem For Two Voices from the perspective of two different types of lava and the changes to Earth’s surface they might
produce. Students will use knowledge about lava from observations, scientific vocabulary, and expressive language, as well as five or more expressive
written details, three generalizations and three details about types of lava and how they help bring about change to Earth’s surface. Hand out scoring
guides for poems to each student. As students create individual poems about different types of lava, using at least five expressive written details, they
should follow the writing process for revision, including peer review, teacher review, edits, and publication.

Assessment Task:
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Volcano vocabulary

© Vulkanette | Dreamstime.com

a`a flow:
`A`a (pronounced “ah-ah”) is a Hawaiian term for lava
flows that have a rough rubbly surface composed of
broken lava blocks called clinkers. The incredibly
spiny surface of a solidified `a`a flow makes walking
very difficult and slow. The clinkery surface actually
covers a massive dense core, which is the most active
part of the flow. As pasty lava in the core travels
downslope, the clinkers are carried along at the
surface. At the leading edge of an `a`a flow, however,
these cooled fragments tumble down the steep front
and are buried by the advancing flow. This produces a
layer of lava fragments both at the bottom and top of
an `a`a flow.

andesite:
Andesite is a gray to black volcanic rock with between
about 52 and 63 weight percent silica (SiO2). Andesites
contain crystals composed primarily of plagioclase feldspar
and one or more of the minerals pyroxene (clinopyroxene
and orthopyroxene) and lesser amounts of hornblende. At
the lower end of the silica range, andesite lava may also
contain olivine. Andesite magma commonly erupts from
stratovolcanoes as thick lava flows, some reaching several
km in length. Andesite magma can also generate strong
explosive eruptions to form pyroclastic flows and surges
and enormous eruption columns. Andesites erupt at
temperatures between 900° and 1100° C.
© USGS

flow: To flow is to move along in a stream. Example: The river flowed slowly to the sea.

lava:
Lava is the word for magma
(molten rock) when it erupts
onto Earth’s surface. Geologists
also use the word to describe
the solidified deposits of lava
flows and fragments hurled
into the air by explosive
eruptions (for example, lava
bombs or blocks). Lava is from
the Italian word for stream,
which is derived from the verb
lavare—to wash.
Kilauea Volcano, Hawaii photo taken 13 November 1985 © J.D. Griggs, USGS
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Volcano Vocabulary (continued)

lava channel:
Channels are narrow, curved or straight open
pathways through which lava moves on the
surface of a volcano. The volume of lava
moving down a channel fluctuates so that the
channel may be full or overflowing at times
and nearly empty at other times. During
overflow, some of the lava congeals and cools
along the banks to form natural levees that
may eventually enable the lava channel to
build a few meters above the surrounding
ground.
© Jasony00 | Dreamstime.com

magma:
Magma is molten or partially molten rock beneath Earth’s surface.
When magma erupts onto the surface, it is called lava. Magma typically
consists of (1) a liquid portion (often referred to as the melt); (2) a solid
portion made of minerals that crystallized directly from the melt; (3)
solid rocks incorporated into the magma from along the conduit or
reservoir, called xenoliths or inclusions; and (4) dissolved gases.
The sketch at left shows a magma reservoir beneath a volcano and a
conduit leading up to a lava dome at the surface. The arrow indicates
direction of magma movement from a deeper source.
© B. Myers, USGS

pahoehoe:
Pahoehoe is a Hawaiian term for basaltic lava
that has a smooth, hummocky, or ropy surface.
A pahoehoe flow typically advances as a series
of small lobes and toes that continually break
out from a cooled crust. The surface texture of
pahoehoe flows varies widely, displaying all
kinds of bizarre shapes often referred to as
lava sculpture.

© Joeygil | Dreamstime.com
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Name: __________________________

date: _______________

science notebook recording sheet
Record your observations of the learning experience for each change or new substance used.
1. Draw how it looked. (10 points)
2. Describe it in words how it looked and what happened. (10 points)
3. Answer questions about the substance used. (30 points)
4. Take additional notes from class discussion. (10 points)

Substance: ________________________________________________
OBSERVATONS—What You See
DRAWING

INFERENCES/GENERALIZATIONS—What You Think
Of what real physical Earth feature does this
remind you?

Why do you think it looks and acts in this way?

How can this affect the form and shape of
Earth’s surface?

WRITTEN DESCRIPTION
Other questions, thoughts, or ideas...
Use at least three words or phrases to describe
what you saw.

Class discussion notes:
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exploring lava flows	
and changes to earth’s surface	
Name: _______________________
Task and points possible

date: _____________________

Self-score

Teacher score

Work cooperatively in your group to
explore models of different types of lava
and how Earth’s surface might change.
(20 points)
On your science notebook recording
sheet write your observations of models
of different types of lava and how Earth’s
surface might change. Make a drawing
and use descriptive written language. (
20 points)
Make three accurate generalizations
about how differences in types of lava
might change Earth’s surface. (30 points)
Using your observations, the science
vocabulary learned, and expressive
language create a Poem For Two Voices
about how different types of lava might
change Earth’s surface. Use five
expressive written details. (30 points)
Total points possible: 100
90-100 = A
80-89

= B

70-79

= C

<70

= Redo
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