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Goals / Objectives

SC.7.N.1.1 Define a problem from the seventh grade curriculum, use appropriate reference
materials to support scientific understanding, plan and carry out scientific investigation of
various types, such as systematic observations or experiments, identify variables, collect
and organize data, interpret data in charts, tables, and graphics, analyze information, make
predictions, and defend conclusions.

SC.7.N.1.2 Differentiate replication (by others) and repetition (multiple trials)

SC.7.N.1.3 Distinguish between an experiment (which must involve the identification and
control of variables) and other forms of scientific investigation and explain that not all
scientific knowledge is derived from experimentation

SC.7.N.1.4 Identify test variables (independent variables) and outcome variables
(dependent variables) in an experiment.

SC.7.P.11.2Investigate and describe the transformation of energy from one form to
another.

SC.7.P.11.3Cite evidence to explain that energy cannot be created nor destroyed, only
changed from one form to another.

SC.912.P.10.1 Differentiate among the various forms of energy and recognize that they
can be transformed from one form to others

SC.7.E.6.6 Identify the impact that humans have had on Earth, such as deforestation,
urbanization, desertification, erosion, air and water quality, changing the flow of water
(Renewable and Non Renewable resources)

LAFS.68.RST1.1. Cite specific textual evidence to support analysis of Science and
technical texts.
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To Harness the Wind

As an introduction, students working groups create a flow chart showing
how wind energy is turned into electricity that powers our homes and
schools. Students then draw the flowchart as a class with input from each
group. The flowchart emphasizes how the form of energy changes in the
Process.

Sun (electromagnetic energy) - differentially warms the Earth (thermal
energy) - wind (mechanical energy) - turns turbine rotor (mechanical
energy) - turbine turns metal coil inside generator (mechanical energy) -
metal coil moving in a magnetic field creates electricity (electric energy).

The Design Challenge - :
Students will design, build and test turbine rotors. The team whose turbine

generates the most electricity will win a prize!

Materials

Safety goggles, cork (for each team), cardstock, construction paper, craft
foam, cardboard, paper, bamboo skewers, tape or glue, small DC toy motor,
strong fan, and multimeter that can measure in both volts and amps.

Testing Table Setup

fan

’ -——-—-j rotor

motor./\ multimeter
,,,} 5 B
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Experimental Design

1. Spend the first 5-10 minutes brainstorming ideas for wind turbine

blade designs.

Decide together what will be tested: number of blades, shape of blades,
different materials for the blades. *This must be decided on before

beginning. Only one variable is tested.

2. Show the design to your instructor and collect materials to start

building.

3. Once wind turbine rotors are complete, draw a diagram of the
turbine design. Please label the drawing with the type of material
used and sizes (such as height and width of a blade in centimeters).

4. When the turbine and diagram are complete, bring it to the testing
station to measure how many volts and amps the turbine produces.
Volts are the electric potential (amount of energy per charge) and
amps are a measure of the electrical current (amount of electrons

passing a point per unit of time).

Trial 1

Trial 2

Trial 3

Volts

Amps

5. The average household in the United States uses 30 kilowatt hours
(kWh) of electricity per day. How many of your wind turbines would

you need to power a house?
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GAROLINA

STEM CHALLENGE®

Woshop Activity

Materials

Foam Cup
Metric Ruler
Drinking Straw

Spoons Scissors
Pens

Tape

Procedure )
You have 30 minutes to completeithis activiiy.

1. Find a partner.

2. Create a waterwheel around a straw axle using any combination
of the available materials. The straw will rotate within loops of
tape attached to the test tank. Do not cut the straw.

3. Wrap the end of a piece of string around the end of the straw.
Secure the string with tape. See Figure 1.

Cut the string so that 1 ft of the string hangs from the straw.
Attach the paper clip to the end of the string with tape.

6. Read the test tank procedure and then conduct a trial run at the
test tank.

7. Report the length of time that it takes for the string to be
completely wound around the straw. If it does not completely
lift the paper clip, report the time and distance the paper clip
was lifted. '

Make adjustments and repeat trial runs until time is called.

9. Have fun!

©Carolina Biological Supply Company

Carolina Biological Supply Company grants teachers permission to photocopy or

reproduce by other means this document in quantities sufficient for the students in

his/her classroom. Also for the purposes of classroom use only, teachers may make

an electronic file or averhead transparency of any or all pages in this document. 1

Engineer Excitement
with Carolina STEM Chalienge®

. <——Tape
String—>/ ‘

Figure 1: Wrap string around straw
and secure with tape

Figure 2: Assembled waterwheel

Figure 3: Experiment in progress

GARQLINA

www.carolina.com
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AMOUNT OF TIME?

MATERIALS:

Wheat or rye seed (garden center: health food store)
Corn seed {garden center; feed and grain store)

Potting soil; balance scale
3 Half-gallon milk cartons
Grow-type fluorescent lamp

.
poke drainage
holes in the

bottom | >

Cut the milk cartons in grow-type
half. Fill with potting soil, ~ "oreseenamey
and plant the seeds.
Keep moist.

I top of plants should be I -
7.5-10 cm from lamp

mm LN

Grow the plants under a
grow-type lamp. Record
your results.

Plant growth and development

germination ) average height
date date of date of date of 2 4 6 8 10 12 | 14
Plant planted [1st sprout }10th sprout ]20th sprout |days |days days {days {days idays |days
WHEAT
or RYE
CORN
OATS
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Weight

After 14 days pull the

fresh d
plants. Wash off the dirt weight weight
and dry with a paper WHEAT
towel_ or RYE

Weigh the plants and
record. Dry the plants in
the sun until they’re crisp,
and weigh them again. R e e e T

Test plant

Summary question:

Which plant is the best converter of light
energy to biomass?

OTHER IDEAS TO EXPLORE:

Try burning the biomass produced. Set up and
conduct your experiment as in Activity 8.

-
-
-

Would the results be
better if your plants were
allowed to mature?

Do other grasses produce
more biomass? (Try using
barley, triticale, rice, etc.)

What is done with most of

the corn and wheat grown :

in this country? What |
i might happen if a

major portlon of our grain was used to produce energy?
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Engineer/Design Challenge Process

Phase 1: Plan

Brainstorm possible
solutions

.

Phase 2: Test

Design and build
a working model

(prototype)

Identify problem
or challenge

-y

Test prototype: Analyze data:
Does it meet What worked well? - Modify prototype
parameters? What needs

improvement?

.. -

Phase 2 sequence is repeated until a final model is achieved.

. ]

Phase 3: Final Presentation
Present: Evaluate:

Present evidence on ‘ Which design was the
effectiveness of your most effective in

design. meeting the challenge
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T THE
EDUCATION
FUND

FOR EXCELLENCE IN MIAMI-DADE PUBLIC SCHOOLS

APPLY FOR AN IMPACT II
RADAPTER GRANT!

M-DCPS teachers, media specialists, counselors or assistant principals may request funds to
implement an IMPACT Il idea, teaching strategy or project from the ldea EXPO workshops
and/or curriculum ideas profiled annually in the Ideas with IMPACT catalogs from 1990 to the
current year, 2014-15. Most catalogs can be viewed at The Education Fund web site at
www.educationfund.org under the heading, “Publications.”

* Open to all K-12 M-DCPS teachers, counselors, media specialists
* Quick and easy reporting requirements

* Grants range from $150 - $400

* Grant recipients recognized at an Awards Reception

To apply, you must contact the teacher who developed the idea before submitting your application.
Contact can be made by attending a workshop given by the disseminator; communicating via
email or telephone, by visiting the disseminator in their classroom, or by having the disseminator
visit your classroom.

Project funds are to be spent within the current school year or an extension may be requested.
An expense report with receipts is required by June |5th.

APPLICATION DEADLINE:
December 10,2014
Apply online at www.educationfund.org

For more information, contact:
Edwina Lau, Program Director
305.558.4544, ext. 1 13
elau@educationfund.org



THE
&"ﬁﬁwx Contributors with IMPACT

Platinum Star

Florida Matching Grants Program

~=TUE i7r-
g

Gold Star
America’s Most Convenient Bank® Ford Motor Company Fund
129 ABH Humana
i Foundation
Silver Star
Rod and Lucy o s en Robert Russell
Petrey LS =l Memorial
Foundation
PEREZ TRADING COMPANY FPL.
Bronze Star
The Jack Chester
0008080
Raj Rawal and Jonathan Symons

Anne Marie Miller
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