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ScienceFusion provides deep science content and STEM lessons, hands-on
activities, and Video-Based Projects that incorporate and develop important
critical thinking skills.
Engineering Design Process

Engineering & Technology

ScienceFusion Module K:
Introduction to Science and Technology

3 Build a prototype
Now it’s your turn to design an efficient wind turbine that will
generate enough electricity to light a small bulb.

Now, build your wind turbine. As you build your turbine, are there
some aspects of your design that cannot be assembled as you had
predicted? What aspects did you have to revise as you were building
the prototype?

Materials
✔ assorted wind turbine parts

1 Brainstorm a solution

Engineering Design Process
Skills

Objectives

Identify a need

• Explain how a need for clean energy has driven a technological solution.

Conduct research

• Describe two examples of wind power generators.

✔ Brainstorm solutions
✔ Select a solution

• Design a technological solution to a problem.

Brainstorming Solutions
There are many possible sources of clean energy.
One of the most abundant sources of clean
energy is wind. A wind turbine is a device that
uses energy from the wind to turn an axle. The
turning axle can be used to pump water, cut
lumber, grind grain, or generate electricity. In an
electric generator, the axle spins magnets around
a coiled wire. The spinning magnets cause
electrons to flow within the wire, producing
electrical current. Most often, the electrical
current is used to charge a battery and the energy
is stored. There are many types of wind turbines.

1 Brainstorm What are other possible sources of
renewable energy that could be used to turn a
generator?
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✔ socket
✔ fan

Attaching Axis to Motor

Vertical-axis wind turbines
a main axle that is vertical.(VAWT) have
VAWTs do not
need to be pointed into
the wind to work.
Also, the generator can
be
the ground so it is easy to placed near
reach. But each
blade moves against the
wind for part of its
rotation so VAWTs are not
as
vibrate more than HAWTs. efficient and

130 Unit 3 Earth’s Atmosphere

Lesson-level content and activities that introduce STEM concepts
and develop STEM skills are found in the:

4 Test and revise

Control Speed

In the space below, draw a prototype of your wind turbine idea. Be
sure to include all the parts you will need and show how they will be
connected.

During the Industrial Revolution, machines began to replace
human and animal power for doing work. From agriculture to
manufacturing to transportation, machines made work faster and
easier. But machines must have fuel. Fossil fuels such
as coal, oil, and gasoline powered the Industrial
Revolution and are still used today.
But burning fossil fuels produces
waste products that harm the
environment. In addition, fossil
fuels will eventually run out. As a
result, there is a need to find new
ways to produce energy.
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✔ Communicate results

Shape of Turbine

2 Design a prototype

Building a Wind Turbine
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Redesign to improve

Turbines used today in wind farms for generating
Type of Axis
electricity are usually three-bladed and pointed
into the wind by computer-controlled motors.
They are very efficient and vibrate very little,
so they are quiet and reliable. These turbines
are white or light gray, to blend with the clouds.
Their blades can be more than 40 meters (130 ft)
long. The towers can be over 90 meters (300 ft)
tall. The tips of their blades can travel more than
320 kilometers (200 miles) per hour!

✔ small bulb

2 Infer What problems may have been encountered as
prototypes for modern wind turbines were tested?

• Test and modify a prototype to achieve the desired result.

✔ Build a prototype
✔ Test and evaluate

The Modern Design

✔ gears

Brainstorm ideas for a wind turbine that will turn an axle on a
small motor. The blades must turn fast enough so that the motor
generates enough electricity to light a small bulb. Fill in the table
below with as many ideas as you can for each part of your wind
turbine. Circle each idea you decide to try.

Point a fan at your wind turbine and see what happens. Did the bulb
light? If not, what parts of your turbine could you revise?
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Horizontal-axis wind turbines (HAWT)
These
have a main axle that is horizontal.
turbines have the electrical generator
at the top of a tower. HAWTs must
be pointed into the wind to work. But
into
because the blades are always facing
the wind, they are always being pushed
by the wind. And because wind flows
is
over the blades fairly evenly, vibration
reduced and the turbines last longer.
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Engineering & Technology

✔ small motor

• Write-in Student Edition

Choose one aspect to revise and then test again. Keep making
revisions, one at a time, until your turbine generates enough current
to light the bulb. How many revisions did you have to make?

• Digital Lessons (eLearning Curriculum)

5 Communicate Results
Which aspect of the turbine seemed to have the greatest effect on
the amount of current generated?

Unit 3 Engineering and Technology

Now it’s your turn to design an efficient wind
turbine that will generate enough electricity to
light a small bulb.
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All Student Editions include a 4-page unit-level
STEM project titled “Engineering and Technology.”
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STEM Features from Student Edition

Unit 1

The Nature of Science

Unit 2

A

STEM Engineering and Technology: Analyzing a Greenhouse

B

STEM Engineering and Technology: Designing a Device

C

STEM Engineering and Technology: Design an Ecosystem

D

STEM Engineering and Technology: Analyzing the Life Cycle of a Paper Cup

D

STEM Engineering and Technology: Analyzing the Life Cycles of Aluminum and Glass

E

STEM Engineering and Technology: Building a Seismometer

E

STEM Engineering and Technology: Analyzing Water Power

F

STEM Engineering and Technology: Building a Wind Turbine

F

STEM Engineering and Technology: Using Data in Systems

F

STEM Engineering and Technology: Harnessing Tidal Energy

G

STEM Engineering and Technology: Building  an Insulated Cooler

H

STEM Engineering and Technology: Identifying the Risks and Benefits of Desalination

H

STEM Engineering and Technology: Testing a Simple Machine

I

STEM Engineering and Technology: Building an Electric Circuit

I

STEM Engineering and Technology: Building a Periscope

J

STEM Engineering and Technology: Designing a Bridge

K

STEM Engineering and Technology: Analyzing Risks and Benefits of Electric Transportation

K

Unit 3

Engineering, 		
Technology, and Society

Lesson 1: What Is Science?

Lesson 1: Representing Data

Lesson 2: Scientific Investigations
Lesson 3: Scientific Knowledge

Lesson 2: Scientific Tools and 		
Measurement

Lesson 1: The Engineering
Design Process

Lesson 4: Science and Society

Lesson 3: Models and Simulations

Lesson 2: Methods of Analysis

Module

STEM Engineering and Technology: Analyzing Nutrients

Measurement and Data

Lesson 3: Systems

STEM Virtual Labs

STEM Video-Based Projects

STEM Virtual Labs give students and
teachers another option to incorporate
and develop STEM skills.

• An Inside View
• Prosthetics
• Robotic Assist
• Got Water?
• Seismic Monitoring

• When the Wind Blows
• Tornado Warning
• Soft Landing
• Just Add Heat
• Take the Long Way

Get Energized with
ScienceFusion!
Each component is easy to
incorporate into any curriculum.

Module

STEM Lab: Investigate Rate of Photosynthesis

A

STEM Lab: Matching Punnett Square Predictions

A

STEM Lab: Modeling a Kidney

C

STEM Lab: Modeling Geothermal Power

D

STEM Lab: Change and Balance Between Spheres

E

STEM Lab: Exploring Landforms

E

STEM Lab: Modeling Rock Formation

E

STEM Lab: Models of Earth

E

STEM Lab: Use a Seismograph to Determine the
Amount of Energy in an Earthquake

E

STEM Lab: Aquifers and Development

F

STEM Lab: Heat from the Sun

F

STEM Lab: Create a Model of the Sun

G

Lab Manual

Lab Manual

Introduction to
Science and
Technology

h o lt m c d o u g a l
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Lab Manual
Teacher Resources

• Quick Labs
• Exploration Labs
• Field Labs
• S.T.E.M. Labs
• Teacher Resources
& Answer Key

S.T.E.M. LAB

AND

Exploring Convection
Student pairs
Two 45-minute class periods

MATERIALS

LAB RATINGS

Teacher Prep —
Student Setup —
Cleanup —
SAFETY INFORMATION
Remind students to review all safety cautions and icons before beginning this
lab. Students should not touch the surface of the hot plate. Be sure that
students wear heat-resistant gloves when emptying the tray. Have paper
towels available to clean up any spills. Spilled water is a slipping hazard and
should be cleaned up immediately.

kcentral.com

STEM ScienceFusion Labs

Exploration, Field, and
S.T.E.M. Labs are provided in
two versions to address two
different levels of inquiry.

K

thinkcentral.com

1462109-MODK

Name _________________________________ Class __________________ Date _________________________

S.T.E.M. Lab continued

Turn the hot plate to medium and start the stopwatch.
Observe the water through the side of the container. Every 2 minutes (min),
measure the temperature of the water on both sides of the pan. Record the
temperatures in the table. Observe the behavior of the food coloring. What
do you see?
_________________________________________________________________________
_________________________________________________________________________

TEACHER NOTES

For each pair
• blocks, wood
• food coloring
• hot plate
• pan, rectangular
baking, 7–9 cm high
• paper
• spoon, plastic
• stopwatch
• thermometer
• water
For each student
• gloves, heat-resistant
• lab apron
• safety goggles

In this activity, students will build both physical and conceptual models to
investigate factors that affect convection. You will want to preview the
concept of convection if you have not already covered this material with
students.
My Notes
The surface of the hot plate used should be less than half the length of the
________________
baking pan. This will ensure that the heat is applied only to one side of the
pan. The pieces of wood that students use should be large enough to separate
________________
the baking pan into two sections, allowing only a small amount of water to
________________
flow between the sections. You could also use rocks, sheets of aluminum
foil, or wax-coated cardboard to divide the container into two sections, with
________________
a small gap allowing water to flow between the sections. The goal is to
________________
create two separate bodies of water that are only slightly connected, so that
only a small amount of water can be exchanged between them. Use a clear
glass or Pyrex® baking pan so that students can see what is happening below
the water’s surface.
You may wish to help students construct tables in which to record their data.
Alternatively, you may have them develop their own system for organizing their data.
Tip This activity may help students understand the difference between physical models
and conceptual models and the advantages and disadvantages of both.
Skills Focus Building Models, Practicing Lab Techniques
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Unit 2, Lesson 3
Models and Simulations

_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
After 10 min, turn off the hot plate. One student should wear heat-resistant
gloves to carefully lift the pan and empty the water and food coloring into a
sink.
Repeat Steps 3 to 7, but place wood blocks along the middle of the container
to separate the water into two bodies. Only a small amount of water should
be able to flow between the two parts of the pan. Make sure you place a
drop of food coloring on both sides of the barrier. Record your observations
in the table below.

Name _________________________________ Class __________________ Date _________________________

S.T.E.M. LAB

Exploring Convection
In this activity, you will build a physical model to show how a barrier
affects convection. You will then use your physical model to make a
conceptual model. Convection is a form of heat transfer in which the
motion of a fluid moves heat from one place to another. Convection is
involved in heat transfer in the atmosphere, oceans, and Earth’s
mantle.
DATA IN PRESENCE OF BARRIER
Temperature near heat source

PROCEDURE

4 minutes

ASK A QUESTION

6 minutes
8 minutes
10 minutes
ScienceFusion
Module K Lab Manual

104

Original content Copyright © by Holt McDougal. Alterations to the original content are the responsibility of the instructor.

• Build and compare
two models of
convection.
• Identify and
describe factors that
affect convection.
MATERIALS

Temperature away from heat source

Initial
2 minutes

OBJECTIVES

Unit 2, Lesson 3
Models and Simulations

In this lab, you will build a physical model and a conceptual
model to answer the following question: How does the presence
of a barrier affect convection within a fluid? How can you show
this with a physical model? How could you show it with a
conceptual model?

BUILD A MODEL

Place one end of the pan on the surface of a hot plate. Place the
other end on wooden blocks. The container should be level. Fill
the container with water to a few centimeters from the top.
Drop some food coloring in the pan. Some of the color should
stay on the top of the water and some should sink toward the
bottom.

For each pair
• blocks, wood
• food coloring
• hot plate
• pan, rectangular
baking, 7–9 cm high
• paper
• spoon, plastic
• stopwatch
• thermometer
• water
For each student
• gloves,
heat-resistant
• lab apron
• safety goggles

FPO

STEM Lab: What the Moon Orbits

G

STEM Lab: Making a Telescope

G

STEM Lab: Build a Rocket

G

STEM Lab: Designing a Simple Device

H

STEM Lab: Build a Bohr Model

H

STEM Lab: Investigate Average Speed

I

STEM Lab: Investigate Digital Information

K

Use a thermometer to measure the temperature of the water
above the hot plate and the water on the opposite side of the
pan. Record the temperatures in the table below.
DATA IN ABSENCE OF BARRIER
Temperature near heat source Temperature away from heat source
Initial
2 minutes
4 minutes
6 minutes
8 minutes
10 minutes

ScienceFusion
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Unit 2, Lesson 3
Models and Simulations

New Energy for Science!

© Houghton Mifflin Harcourt Publishing Company. All rights reserved. Printed in the U.S.A.  05/13  MS61932   Z-1564626

hmhco.com • 800.225.5425

hmhco.com/sciencefusion

