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DESIGN CHALLENGE:
What do we need to know before we would build an aquatic center in our town?
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The Project Design Challenge

Lesson 1: What is a Geologist?
LEARNING TARGETS
• Earth is not a stagnant place.  
• It is constantly changing.  

• It changed in the past, and it will continue to change in the future.

• Scientists, (geologists) study the earth and engineers use that information
for building structures.

MYSCI MATERIALS:
What is a Geologist? http://www.youtube.
com/watch?v=sf8bryVU5bc

TEACHER PROVIDES:
Science and Engineering Journals
Chart paper

SUMMARY
Students will be introduced to the Design Challenge: What do we need to
know before we would build an aquatic center in our town? What will we need to
know in order to fulfill this challenge?
Students will work as a class and in design teams to complete the challenge
and to answer the big ideas of the unit.

Students are introduced to the engineering design process and complete their
first drawing.
ENGAGE
Ask the class: What do we need to know before we would build an aquatic center
in our town? We have been asked to advise a developer as to the suitability of
different ground sites for the center. What will we need to know in order to fulfill
this challenge? Write your thoughts in your science notebooks.

Teaching Tip:
Students will explore the roles of geology
scientists (Civil engineer, Mineralogist,
Paleontologist, Volcanologist, Hydrologist,
Seismologist and Cartographer), in building
an earthquake-resistant house.

Activity: Show the YouTube video What is a Geologist?
http://www.youtube.com/watch?v=sf8bryVU5bc

Record what the students’ think about why what is under our feet is
important for building houses.

Activity: Ask students to make a preliminary design of an aquatic
center. Use the science notebook drawing and writing page. Save these,
as they will be going back to them throughout the unit.  

Plan/Research

Assessment: The first design drawing provides a view of what
preconceptions the students have about what is under their feet.
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How has the Earth Changed
Over Time?

Lesson 2: What is Geologic Time?
LEARNING TARGETS
• The patterns in the rock provide information on how the Earth changes
over time, called geologic time.

MYSCI MATERIALS:
Rocks with fossils (1 per group of 4)
Fossils Tell of Long Ago, by Aliki

• Fossils are molds of animals or plants, not the animal or plant itself.

How Fossils Form sheet (Appendix viii)

SUMMARY
Working in groups, the students will observe and compare real fossils,
pictures of fossils and will make models of fossils.

http://www.youtube.com/watch?v=TVwPLWOo9TE

ENGAGE
Ask the class: How do fossils form? Students record thoughts in their
notebooks. Share out ideas.

Activity: Pass out the fossil rocks and the fossil cards to groups of four
students. Have them examine the rocks and cards. Use magnifying
lenses, hands, etc. to explore. Ask leading questions: How are the rocks
the same/different? Can they find any of the fossils that are on the card
on the rocks? Why do you think you can find different things in the rocks?
Students record observations/diagrams in student notebooks.

EXPLORE
Ask the class: How can we make a model of a fossil?

Activity: Make mold and cast fossils. Ask the students: How does the
real way compare to what you thought before? Students record thoughts in
their notebooks. Share out ideas.

EXPLAIN
Ask the class: What are the rocks telling you about the location in which they
were found?

Activity: Draw a picture in your notebook of what you think the
landscape was like when the formations in the rocks occurred. Watch
the video that explains fossil formation, or read Fossils Tell of Long Ago,
by Aliki.
http://www.youtube.com/watch?v=c_DCP4cLVNg
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http://www.youtube.com/watch?v=c_DCP4cLVNg

Pictures of rock formations and fossils
(1 set per group of 4)
Magnifying Lenses (30: 1 per student)
Plaster of Paris
Talcum Powder
Small shells (30: 1 per student)
Petroleum Jelly
Small brushes (30: 1 per student)
Small paper cups (30: 1 per student)

TEACHER PROVIDES:
Notebooks
Water

Teaching Tip:
Use the variety of shells provided to create
the fossils. Mix up Plaster of Paris according
to directions on the package. It should have
the consistency of a milkshake. Fill paper
cups with about a half an inch of Plaster of
Paris. Cover the shells with a layer of petroleum jelly (so they won’t stick to the plaster),
then press them about three-quarters of the
way into the plaster. When the plaster is
almost hard, pull the shells out and leave the
plaster to dry completely. Once the paste is
dry, cover the surface with a layer of talcum
powder. Mix up more Plaster of Paris and
pour it into the plastic cups, on top of the
existing mold. Let this dry completely,
then remove the plaster from the cups and
carefully separate the two pieces.
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Lesson 2 continued: What is Geologic Time?
ELABORATE
Ask the class: What does the landscape look like now? How has it changed? Why
would this change be important to know for building a water park on that land?
Record your thoughts in your notebook.

Activity: Watch the video that explains rock layer formation and fossils.
http://www.youtube.com/watch?v=TVwPLWOo9TE

EVALUATE
Ask the class: How do fossils record what animals or plants lived long ago?
Explain the fossil making process in your science notebooks.
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What is Erosion?

Lesson 3: What do streams tell us about the history of the Earth?
LEARNING TARGETS
Moving water can carry soil away over time and can expose layers of rock
form long ago.
SUMMARY
By making observations and using measurements, students will observe wind,
water and ice erosion. They will also observe the effect of planting grass on
erosion.

MYSCI MATERIALS:
Laminated photos of set ups
Exploration Stations: Water, Glacier, and
Wind Erosion (Directions and Materials list
in Appendix iii – viii)

TEACHER PROVIDES:
Notebooks/Journals
Water

ENGAGE
Hold up a cup of sand. Ask, How did this sand come to be? Students record
thoughts in their notebooks. Share out ideas.

A freezer

EXPLORE
Ask the class: How does erosion change the landscape? Students record thoughts
in their notebooks. Share out ideas.

Colored Pencils

Explain to the class that they will be scientists studying different kinds of
erosion; they will study the effects of water, wind or glacier erosion through
stations. (The directions for each station are in the activity sheets appendix.)

Ruler
Permanent Marker
Newspaper/Drop cloth

Teaching Tip:
Consider having students work on the floor
rather than on desktops. Planning for groups,
time management and materials will have to
be done in advance.

EXPLAIN
Ask the class: How does erosion by water, ice and wind differ from each other?

Activity: Have each group demonstrate how their erosion affected their
piece of land. Students record thoughts in their notebooks.  

ELABORATE
Ask the class: Is it possible to stop erosion? Students record thoughts in their
notebooks. Share out ideas.  
Activity: Complete planting activity.

EVALUATE
Show students picture of canyon, in Appendix ii. Ask the class: What possible
type of erosion could have caused the different layers in this picture? Ask the
students to write their thoughts, looking for wind and water as the major
forms of erosion.
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What is a Topographical Map?

Lesson 4: How do topographical maps help us understand the earth’s features?
LEARNING TARGETS
Earth’s features can be seen using topographical maps, a 2-dimensional
drawing of 3-dimensional surfaces.
SUMMARY
Students will observe and learn to read a topographical map. They will also
create a 3-D map.
ENGAGE & EXPLORE
Ask the class: How would you make a map that shows the layers of Earth’s
surface? Students record thoughts in their notebooks. Share out in class.
(Come back to the question after making the topographical map and see
if thoughts have changed.)

MYSCI MATERIALS:
15 pieces of 8x11-inch card stock
Clay (optional)
1 topo map for class
“Making a 3D Topo Map”
http://www.youtube.com/watch?v=SymUFSwEm3c

TEACHER PROVIDES:
Notebooks/Journals
Scissors
Glue

EXPLAIN
Ask the class: How would a topographical map be used? Who would use this
kind of map? Show the included topo map. Students record thoughts in their
notebooks. Share out in class.

Watch this video for explanations: http://www.youtube.com/watch?v=SymUFSwEm3c
ELABORATE
Ask the class: How can we make a topo map?

Activity: Make another 3D map using the topographical map
and instructions.

EVALUATE
Instruct the students: Using one of the topographical maps, explain how one would
walk from one point to another (A to B or 1 to 2). Are you going uphill or downhill?
Is the journey flat? Would it be easier to go a different way?

Teaching Tip:
Remind students that the surface of the
Earth is just the crust. It does not include
the mantle, inner core, etc.

Science Career Connection:
A scientist that makes maps is called
a cartographer.
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Fulfilling the Challenge:
Presenting a Land Use Plan (TBD)

Lesson 5: How do Earth system factors inform a land use design?
SUMMARY
Students will develop and present a plan for the location of multi-story
buildings on a piece of land that has a variety of earth features.
FINAL PROJECT
Using the map, have the students pick out a spot that they think might make
a good site for their aquatic center and give evidence why.
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MYSCI MATERIALS:
http://www.ouachitamaps.com/picture_library/OHT/OHT%20Map%2001%20
Lake%20FS-Dockery.jpg

Plan/Research
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Standards
NGSS

GLEs

4-ESS1-1. Identify evidence from patterns in rock formations and fossils in rock
layers to support an explanation for changes in a landscape over time.

Strand Five: Earth Systems

Content

4-ESS2-1. Make observations and/or measurements to provide evidence of the
effects of weathering or the rate of erosion by water, ice, wind, or vegetation.
ESS1.C. The History of Planet Earth
Local, regional, and global patterns of rock formations reveal changes over time
due to earth forces, such as earthquakes. The presence and location of certain
fossil types indicate the order in which rock layers were formed. (4-ESS1-1)
ESS2.A. Earth Materials and Systems
Rainfall helps to shape the land and affects the types of living things found in
a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and
sediments into smaller particles and move them around. (4-ESS2-1)
ESS2.B. Plate Tectonics and Large-Scale System Interactions
The locations of mountain ranges, deep ocean trenches, ocean floor structures,
earthquakes, and volcanoes occur in patterns. Most earthquakes and volcanoes
occur in bands that are often along the boundaries between continents and
oceans. Major mountain chains form inside continents or near their edges. Maps
can help locate the different land and water features areas of Earth. (4-ESS2-2)
ESS2.E. Biogeology
Living things affect the physical characteristics of their regions. (4-ESS2-1)
ESS3.B. Natural Hazards
A variety of hazards result from natural processes (e.g., earthquakes, tsunamis,
volcanic eruptions). Humans cannot eliminate the hazards but can take steps to
reduce their impacts. (4-ESS3-2)

Applied Engineering, Technology and Science Practices

4-ESS2-2. Analyze and interpret data from maps to describe patterns of
Earth’s features.
4-ESS3-2. Generate and compare multiple solutions to reduce the impacts
of natural Earth processes on humans.*
Patterns
Patterns can be used as evidence to support an explanation. (4-ESS1-1),
(4-ESS2-2)
Cause and Effect
Cause and effect relationships are routinely identified, tested, and used to explain
change. (4-ESS2-1), (4-ESS3-X)
Influence of Engineering, Technology, and Science on Society and the
Natural World
Engineers improve existing technologies or develop new ones to increase their
benefits, to decrease known risks, and to meet societal demands. (4-ESS3-2)
Scientific Knowledge Assumes an Order and Consistency in
Natural Systems
Science assumes consistent patterns in natural systems. (4-ESS1-1)
Engineering Problems
Testing a solution involves investigating how well it performs under a range
of likely conditions.

1. Earth’s systems (geosphere, atmosphere, and hydrosphere) have common
components and unique structures
A. The Earth’s crust is composed of various materials, including soil, minerals,
and rocks, with characteristic properties
a. Identify and describe the components of soil (e.g., plant roots and debris,
bacteria, fungi, worms, types of rock) and its properties (e.g., odor, color,
resistance to erosion, texture, fertility, relative grain size, absorption rate)
Compare the physical properties (i.e., size, shape, color, texture, layering,
presence of fossils) of rocks (mixtures of different Earth materials, each
with observable physical properties
B. The hydrosphere is composed of water (a material with unique properties)
and other materials
a. Classify major bodies of surface water (e.g., rivers, lakes, oceans,
glaciers) as fresh or salt water, flowing or stationary, large or small,
solid or liquid, surface or groundwater
2. Earth’s systems (geosphere, atmosphere, and hydrosphere) interact with one
another as they undergo change by common processes
A. The Earth’s materials and surface features are changed through a variety
of external processes
d. Describe how erosion processes (i.e., action of gravity, waves, wind,
rivers, glaciers) cause surface changes that create and/or change Earth’s
surface materials and/or landforms/ bodies of water
Strand Seven: Scientific Inquiry
1. Science understanding is developed through the use of science process skills,
scientific knowledge, scientific investigation, reasoning, and critical thinking
A. Scientific inquiry includes the ability of students to formulate a testable
question and explanation, and to select appropriate investigative methods
in order to obtain evidence relevant to the explanation
a. Formulate testable questions and explanations (hypotheses)
b. Recognize the characteristics of a fair and unbiased test
c. Conduct a fair test to answer a question
B. Scientific inquiry relies upon gathering evidence from qualitative and
quantitative observations
a. Make qualitative observations using the five senses
C. Scientific inquiry includes evaluation of explanations (laws/principles,
theories/models) in light of evidence (data) and scientific principles
(understandings)
a. Use quantitative and qualitative data as support for reasonable
explanations
b. Use data as support for observed patterns and relationships, and to make
predictions to be tested
c. Evaluate the reasonableness of an explanation
Analyze whether evidence supports proposed explanations
D. The nature of science relies upon communication of results and justification
of explanations
a. Communicate the procedures and results of investigations and
explanations through:
•
•
•
•

Unit 11 | A Home for a Penguin

oral presentations
drawings and maps
data tables
graphs (bar, single line, pictograph)
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Standards continued
STEM CONNECTIONS

COMMON CORE CONNECTIONS

Engaging All Learners
• Invite students to discuss experiences with water parks
• Introduce men and women, young and old, who are geologists, city planners, etc.

Mathematics

Career Connections
• Invite ideas about what designers and inventors think about and study when
designing aquatic centers for communities
STEM Capable Learning
• Affirm student observations (as scientists)
• Affirm student use of relevant vocabulary
• Affirm design ideas about aquatic centers for different sites

Unit 18 | Earth Cycles

MP.2. Reason abstractly and quantitatively. (4-ESS1-1), (4-ESS2-1), (4-ESS3-2)
MP.4. Model with mathematics. (4-ESS1-1), (4-ESS2-1), (4-ESS3-2)
MP.5. Use appropriate tools strategically. (4-ESS2-1)
4.MD.A.1. Know relative sizes of measurement units within one system of units
including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of
measurement, express measurements in a larger unit in terms of a smaller unit.
Record measurement equivalents in a two-column table. (4-ESS1-1), (4-ESS2-1)
4.MD.A.2. Use the four operations to solve word problems involving distances,
intervals of time, liquid volumes, masses of objects, and money, including problems
involving simple fractions or decimals, and problems that require expressing
measurements given in a larger unit in terms of a smaller unit. Represent
measurement quantities using diagrams such as number line diagrams that
feature a measurement scale. (4-ESS2-1), (4-ESS2-2)
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First Drawing of Building Design
Section 1, Lesson 1

What are the important structures needed for a building’s foundation? Label them and explain further.
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Appendix i

Canyon Layers
Section 3, Lesson 3
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Appendix ii

Water Erosion with a Stream Table
Section 3, Lesson 3

PROCEDURE
1. Tell students that they need to create a common measurement for their
“rain source” (the two-liter bottles) so that each group will have consistency. We need to divide the capacity of the bottle into four equal parts. Have
students offer suggestions. To do this with accuracy, we can use a standard
measure, the beaker. Have students calculate how many mL comprise 1/4
of the bottle (50mL). This can be done by dividing the total number of
mL in the bottle by 4. Then, have students measure 50mL of water from
the pitcher and pour water into the two-liter bottle. Mark a line with the
permanent marker showing the measurement of 50mL. Measure and
pour in 50mL more, recording the measure. Continue until all 2 liters are
accounted for.

MYSCI MATERIALS (FOR EACH
GROUP):
Laminated photo of set up
1 Stream table (with hole)
Enough “land” to fill 1/3 of the stream table;
“land” comprised of (2 parts) sand, (1 part)
soil, (1 part) gravel, 1 part powdered clay
Small trinkets such as Monopoly houses to
represent homes
Centimeter ruler
1 spray bottle
Dish Tub

2. Allow time for students to examine the “land” in their stream tables. They
may wish to use hand lenses. Ask what components they found. Explain
that all four soil components mentioned before are present.
3. Students will build a model of a hill inside the stream table (they could
add trees or houses situated on top). The model should be built on the
opposite end of the drain hole and take up less than half of the box. Push
the land and shape it. Each group may spritz their soil with a little water
from a spray bottle to moisten their soil slightly to ease building. Place
the buildings on top.  Allow for differences among models, but be sure
that guidelines have been met.
4. Students should draw a picture of their model in their journals.  They
should measure the height of their hill in cm.
5. Students should make predictions within their groups as to what will
happen when their models are “rained” on. Hypotheses should be recorded in journals. Groups may decide to agree upon a common hypothesis,
or opt to predict individually. Have students also record the height in
centimeters of their original hill (not including buildings).
6. Place newspaper or drop cloth under shoebox and tubs to absorb spills.
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Appendix iii

Water Erosion with a Stream Table continued
7. Have groups situate their stream shoebox on the edge of the table, so
the drain hole is hanging over the edge. Place the dish tub under the
drain hole. Demonstrate the proper way of making “rain” on the hill.
Flip the bottle upside down and gently shake up and down. DO NOT
SQUEEZE the bottle. A gentle rain is desired. Be sure that all rain falls
on the land. Once the concept is understood, instruct students to “rain”
50mL of water.
9. Record observations in journals. Students should include the amount of
water “rained” in their entries. Pictures may be included, but descriptions
are mandatory. A measurement of the hill height is also needed.
10. Repeat steps 9 and 10 twice more, releasing 50mL of rain at a time.
Remind students to document the amount of rain released with
each description.
11. By now, flooding and erosion should be evident. For the final 50mL
“rain”, allow students to squeeze the bottle, producing a stronger rain.
Once again, record results.
12. Discuss results with the class. Were hypotheses correct? Have students
determine which geological processes were evident (weathering in a
modified version, erosion, deposition). These processes should be listed
in journals.
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Appendix iv

Glacier Erosion with a Shoebox
Stream Table
Section 3, Lesson 3
PROCEDURE
1. Place small pebbles and a bit of sand in a Dixie cup. Fill the cup halfway
with water and place into a freezer to freeze solid (approx. 24 hours).
2. Next science class period have the students build a small mountain with
soil in a shoebox.
3. Pop the cubes out of the cups and place the ice cube on top of your
mountain.  Allow the cube to melt naturally undisturbed.

MYSCI MATERIALS (FOR EACH
GROUP):
Laminated photo of set up
1 dixie cup
1 small bag of pebbles
1 small bag of sand
Enough soil to build a “mountain” in a small
green tray
Small green tray

4. Ask students to draw a picture of what their mountain looks like with the
ice cube on top in their notebooks. Ask them to write predictions of what
they think will happen as the ice cube melts.
5. Observe what happens to the surface of the mountain as the cube melts
and water, rocks and sand fall down the mountain.
6. Have the students draw a picture of what the mountain looks like after
the ice has melted and the debris has altered the surface of the mountain.
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Appendix v

Wind Erosion
Section 3, Lesson 3

PROCEDURE
1. Place the shoebox so that it fits into the end of the tub which is standing
on its end.  This will form a backdrop to prevent sand from flying out of
the shoebox.  

MYSCI MATERIALS:
Laminated photo of set up
1 small green tray
30 small straws
Sand to fill the green tray

2. Dump sand into a pile in the center of the shoebox
3. Student blows onto the sand through the straw and observes
what happens.
4. Step 3 is repeated for each student in the group
5. Have the students try blowing with the straw held at different angles
to the pile of sand.
6. Student should record what they observe
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Appendix vi

How Plants Slow Erosion
Section 3, Lesson 3

PROCEDURE
1. Place the shoe box inside the dish tub with one end of the shoebox resting on the rim of the dish tub.
2. Pack soil about an inch thick in the top half of the shoe box (spritzing the
soil with water can help).

MYSCI MATERIALS:
Laminated photo of set up
1 stream table (with hole)
Dish tub
Soil
Grass seed
Spray bottle

3. Rain 50mL of water over the soil.
4. Observe the color of the water in the dish tub.  What is happening?  
Record your observations in your journal.
5. Lay the shoebox flat and plant grass seed in the soil.
6. After the grass sprouts, repeat steps 3 and 4.
7. Continue to repeat steps 3 and 4 as the grass grows and fills in.
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Appendix vii

How Fossils Form
Section 2, Lesson 2

An animal dies

The animal falls into the water of a sea, lake or river

Leaves and silt cover the body

The animal decays very slowly

An empty space forms

Minerals, dissolved in water, fill the empty hole

Minerals harden into rock in the form of the shape that left the hole

The sea, lake or river evaporates

The paleontologist digs and discovers the fossil

Cut out the steps in the fossilization process and place in a small bag.  
Student need to place the steps in order.  

Have each student write a story which incorporates the steps.
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Appendix viii

Background Information
Section 4, Lesson 4

The features shown on topographic maps may be divided
into three groups:
1. Relief, which includes hills, valleys, mountains, etc.
2. Water features, including lakes, ponds and streams
3. Cultural features, man-made features like bridges,
canals, buildings and roads.

Relief is the difference in elevation between any two
points. Where relief is low, the area appears to be relatively
flat as in river valleys or broad, flat uplands. When relief is
high, the area is steep, as in rugged mountainous terrains.
Relief determines the contour interval, which is the
difference in elevation between adjacent contour lines.
A contour line is an imaginary line on the Earth’s surface
connecting points of the same elevation.
Contour intervals may be large for rugged terrains (80
or 100 feet) or they may be small in areas of low relief
(10-20 feet). Contour intervals are consistent for a given
map, though they may change from map to map. Usually
every fifth contour line (an index contour) is printed
heavier than the others and bears the elevation above
sea level.
In addition to contour lines, heights of many points occur
on the map, such as road intersections, summits of hills,
lake shorelines, etc. These are spot elevations and are
accurate to within the nearest foot or meter. More precisely
located and more accurate in elevation are bench marks,
points marked by brass plates fixed permanently on the
ground. On a topographic map, bench marks are represented by crosses and the elevation, preceded by the letters
“BM”, is printed in black on the map.
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RULES OF CONTOUR LINES
Some basic rules or facts about contour lines are
listed below:

1. Where a contour line crosses a stream or valley, the
contour bends to form a “V” that points upstream or
valley. In the upstream direction the successive contours
represent higher elevations.
2. Contours near the upper parts of hills form
closures. The top of a hill is higher than the highest
closed contour.
3. Hollows (depressions) without outlets are shown
by closed, hatched contours. Hatched contours are
contours with short lines on the inside pointing
downslope. The bottom of the hollow is lower than
the lowest closed contour.
4. Contours are widely spaced on gentle slopes.
5. Contours are closely spaced on steep slopes.

6. Evenly spaced contours indicate a uniform slope.

7. Contours do not cross or intersect each other, except
in the rare case of an overhanging cliff.
8. All contours eventually close, either on a map or
beyond its margins.

9. A single higher elevation contour never occurs between
two lower ones, and vice versa. A change in slope
direction is always determined by the repetition of the
same elevation either as two different contours of
the same value or as the same contour crossed twice.

Appendix ix

Background Information continued
SCALE
Scale expresses the relationship between distance on the
map and the true distance on the Earth’s surface. This is
generally expressed as a ratio or a fraction, such as 1:24,000
or 1/24,000. The numerator, usually 1, represents map
distance, and the denominator, a large number, represents
ground distance. Thus, 1:24,000 means that a distance of
1 unit on the map represents 24,000 such units on the
ground. The unit here is not important — it could be meters, feet, or inches. What is important is the relationship
between the map distance and the true ground distance.
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COLORS AND SYMBOLS
Each color on a topographic map has significance
as follows:
Blue = water features;

Green = woodlands, orchards, etc.;

Red = urban areas, important roads, public-land boundary
lines, civil boundaries;
Black = man-made works;
Brown = contour lines.

Appendix x

Making a 3D Topographic Map
Section 4, Lesson 4

TO MAKE A THREE DIMENSIONAL MODEL OF A TOPOGRAPHIC
MAP, FOLLOW THE DIRECTIONS BELOW.
1. Cut out the lowest elevation which should be the outermost and biggest
circle, or contour line. There will be smaller circles in the middle. Ignore
those for now. Trace your cut-out on the material you are making the
model out of and cut it out. This is the base of your 3-D model.
2. Repeat this procedure for the rest of the lines on the topographic map.
Cut out each contour line circle, trace onto the material, and cut out
the material. Your circles should get smaller and smaller. Go ahead and
discard your cut-up map pieces once you have the cut-outs to keep.
Number the cutouts. Be sure to keep the cut-outs stacked up in order,
so the biggest piece is on the bottom.

A topographic map shows elevation.
Each “circle” (these are never perfect
circles — usually very squiggly) and
sometimes only part of the circle,
indicates how high above sea level
the area is. These circles are called
contour lines. As contour lines get
smaller and closer together, this
indicates the land getting higher and
steeper. The smallest circle is the
highest point on the map.

3. Glue or attach each cut-out to one below it. Let the glue dry.
4. (Optional) Once all your cut-outs are glued together you may use dough,
paper mâché (see recipes below) or modeling clay to give the model a
smoother look.
Paint and label your model (Let the dough, paper mâché or clay dry).

5. Create a compass rose on a corner of the map with four arrows that
designate North, East, South, and West and add a scale, which will
represent the distance. For example, one inch represents one mile.
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Appendix xi

Making a 3D Topographic Map
Section 4, Lesson 4

MAP 1

1
2

South
A
3
C
East
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Appendix xii

Land Use Map
Section 5, Lesson 5
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Appendix xiii

Recipes for Optional Activities

FLOUR-SALT DOUGH

CORNSTARCH DOUGH

MAKING PAPER MÂCHÉ

3 parts flour

1 part cornstarch

1 part salt

3 parts salt

1 part water

1 part water

Mix the 3 ingredients, and then
knead until it reaches a workable
consistency. Try for a putty-like
consistency, but not too dry to be
smoothed into land forms. (You
should experiment with this
before trying it with the map.)

Mix the salt and water, then heat
for a few minutes. When warm,
stir in the cornstarch slowly and
mix it well. Knead the dough
until it reaches the desired consistency. Add more water if the
dough is too stiff.

1. Prepare your desired paper mâché
paste (simply mix together 1 part
flour to 2 parts water. You will
want it to be the consistency of
thick glue, but you also want it
to be runny and not thick like
paste. Add more water or flour
as necessary. Mix well to remove
any lumps.)

Some people like to add 1 tablespoon
of cooking oil per cup of flour to
make the mixture more elastic.

2. Tear newspaper into strips.

3. Dip one piece of newspaper at
a time into prepared paper
mâché paste.

4. Hold the strip over the paste bowl
and run it through your fingers to
squeeze off excess paste.
5. Stick the newspaper strip over
the form you want to paper
mâché, and smooth it down
with your fingers.

6. Completely cover your creation
with a layer of newspaper strips.
They should all be overlapping.
7. After one layer is applied, let it
dry about 24 hours.

8. Add another layer of newspaper
strips and let dry another 24
hours.
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