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Activity: Building Tetrahedral Kites
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= GRADE LEVELS: 6-8
SUMMARY:
Working in teams of four, you and your team will build a tetrahedral kite following a
specific set of directions and using specific provided materials. You will use basic
processes of manufacturing systems — cutting, shaping, forming, conditioning,
assembling, joining, finishing, and quality control — to manufacture a complete
tetrahedral kite within a given time frame. Evaluation of your project will involve the
efficiency of your team as well as your finished product.
LEVEL OF DIFFICULTY [1 = Least Difficult: 5 = Most Difficult]
3 -average
TIME REQUIRED
45-90 minutes (1-2 class periods, depending on depth of concept
discussion)
COST
$10-$20 (Approx. $5 per kite constructed)
STANDARDS:
4.1 Describe and explain the manufacturing systems of custom and mass production.
4.4 Explain basic processes in manufacturing systems, e.g. cutting, shaping, assembling, joining,
finishing, quality control, and safety.
6.4 ldentify and explain lift, drag, friction, thrust, and gravity in a vehicle or device, e.g., cars,
boats, airplanes, rockets. ’
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WHAT WILL THE STUDENTS LEARN?

Basic elements of flight

Basic manufacturing systems and processes

BACKGROUND INFORMATION:
VOCABULARY:
DRAG: A frictional force acting on a body (as an airplane) moving through a
fluid (as air) parallel and opposite to the direction of motion.
LIFT: the component of the total aerodynamic force acting on an airplane or
airfoil that is perpendicular to the relative wind and that for an airplane constitutes
the upWard force that opposes the pull of gravity.
GRAVITY: A force of attraction between two objecté due to the mass of the
objects and the distance separating them.
TENSION: Two pulling forces directly opposiﬁg each other that stretches an
object. Tension in the string keeps a kite from flying away.
RELATIVE WIND: The relative wind, therefore, is the airflow produced by the
aircraft moving through the air. The relative wind is in a direction parallel With
and opposite to the direction of flight.* |
NEWTON'S 3rd LAW OF ACTION AND REACTION: states that for every
action there is an equal and opposite reaction.
BERNOULLI'S THEOREM: states that as air passes below a wing, air also
passes above it. The air on the top of the wing moves a longer distance over the
curved surface of the wing, thus it moves faster reducing the pressure above the
wing. The air below the wing moves more slowly causing the air pressure below
the wing to be larger than the pressure above the wing. It is the change in relative

pressures above and below the kite that allows the kite to lift.

Kites were the first flying devices ever made by humans. The word “kite” gets its
name from a bird in the hawk family known for its grace in the air. Kites come in
a wide variety of shapes and sizes and have been used for many purposes

throughout history, although today, kite flying is done largely for recreation.

www.prek-12engineering.org 2
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See figure 1 for a full picture of a tetrahedral kite.
RECOMMENDED RESOURCES:
Websites/Books dealing with kites (types, construction, history, etc.), flight
http://gldkiteflyerssociety.com.au/linkfarm.html - links to specific kite types

http://easyweb.easynet.co.uk/~s.stapleton/kites/build.html -Materials, etc.

http://www.win.tue.nl/~pp/kites/fak/ - FAQs
hitp://www.win.tue.nl/~pp/kites/ifosk/build.html -look at links

http://www.asahi-net.or.jp/~et3m-tkkw/history-table.html - kite history

http://www.geocities.com/Colosseum/4569/history.htm - kite historyl

http://www.zianet.com/katgraham/kites/eddylesson.html - kite construction

http://www.intellicast.com/KITEcast/Windandkites/ - Fly a virtual kite
http://www.skratch-padbom/kites/ﬂy.htm] - Go and Fly a Kite Website,

information on how a kite flies
http://muttley.ucdavis.edu/Curriculums/Vehicles/kite summary.html - how kites

fly

MATERIALS:
Kite string
Glue sticks
4 full size sheets of Tissue paper per kite
7 3/4 > tall plastic straws (not the flexible kind), 60 per kite
Pipe cleaners (1 per kite)
Scissors
Poster board or oak tag (1/4 board per kite)

Pencils

PREPARATION:
Obtain Materials

Photocopy Worksheets

DIRECTIONS:

www.prek-12engineering.org
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PHASE ONE — Making Pyramids (see Diagram)

1. Obtain six straws, measure and cut a 72” long piece of kite string. Thread 4

straws on the kite string. Hold on to the ends. Keep approximately 3 inches of

string towards end A.

2. Arrange the straws onto a diamond shape and use the pipe cleaner “needle” to

feed the string through the starter straw, so that it comes out between straw | and

straw 2.

3. Add the fifth straw and place it across the center of the diamond.

4. Feed the “needle” back through the third straw so that it comes out between

straw 2 and 3. .

5. Add the sixth straw. Pull up the straws so that a triangle is formed. Tie it off so

that your triangles form a stable pyramid shape.

Now, using steps 1-5 make 9 more pyramids!

PHASE TWO - Building the Kite {pictures of each step can be seen at

http://ford.berea.k12.oh.us/Kitewebpage/Tetra.htm (Ref. 1)}

6. Using the template, carefully trace and cut out 20 tissue paper shapes.

7. Cover two sides of each pyramid with tissue paper. Fold the edgés of the tissue

paper around the straw and glue in place. '

8. Assemble the kite. Begin with the bottom layer. Arrange three pyramids side by

side so that they only touch by one corner and the front of each is a covered panel

(all of the covered panels should lie in a plane). The other covered panel should

be lying flat on the table. Knot the pyramids at the points where they meet.

Arrange two pyramids behind those three so that the front covered panels of the

two new pyramids faces the same direction as the front three. The back corners of

the front three just meet the front corners of the two behind. Knot the two

pyramids at all points that touch. Attach one more pyramid to the back corners of

the row with two, again facing the covered panel forward. Be sure that all knots

are secure!

9. Add the second layer of pyramids. Arrange two pyramids side by side (make

sure the covered panels are on the bottom and front). Knot them to each other.

Align the bottom corners of these two with the peaks of the front five pyramids on
www prek-12engineering.org _ 4
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the bottom layer. Knot these two pyramids to the bottom layer. Arrange and

attach a third triangle behind the two you just attached. Be sure that all knots are

secure!

10. Add the third and final layer.A Attach a single pyramid on top of the second

level still having the covered panel facing forward. The finished kite itself looks

like a giant pyramid. Be sure that all knots are secure!

11. Attach ki.te strings to the corners where the front panel meets the back panel.
~ With the strings here, the panels will face downward when in flight and the

triangles will look like birds in flight.

12. Add a tail to keep fhe kite properly oriented towards the wind.

PHASE THREE — Flying your Kite |

13. Check the knotting. Attach flying string. Go out and fly your kite!

INVESTIGATING QUESTIONS:
‘How and why do objects move upward?
Why do kites fly?
How can a team of students most efficiently produce a finished product — the
tetrahedral kite — using manufacturing processes?

How will modifications of the project’s initial design alter the kite’s performance?

REFERENCES:
http://ford.berea.k12.oh.us/Kitewebpage/Tetra.htm

SAMPLE RUBRIC:

4 (Advanced) Project exceeds guidelines set by teacher
3 (Proficient) Project meets guidelines
2 (Developing) Project meets some guidelines

1 (Beginning) Project fails to meet guidelines or is incomplete

0 Project not attempted
www.prek-12engineering.org 5
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Activity Evaluation Form www.k12engineering.org

Activity Name:

Grade Level the Activity was implemented at:

Was this Activity effective at this grade level (if so, why, and if not, why not)?

What were the Activity’s strong points?

What were its weak points?

Was the suggested Time Required sufficient (if not, which aspects of the Actlvxty took shorter
or longer than expected)?

Was the supposed Cost accurate (if not, what were some factors that contributed to either fower
or higher costs)?

Do you think that the Activity sufficiently represented the listed MA Frémework Standards
(if not, do.you have suggestions that might improve the Activity’s relevance)?

Was the suggested Preparation sufficient in raising the students’ initial familiarity with the
Activity’s topic (if not, do you have suggestions of steps that might be added here)?

If there were any attached Rubrics or Worksheets, were they effective (if not, do you have
suggestions for their improvement)?

Please return to: CEEO
105 Anderson Hall
Tufts University
Medford, MA 02155

Y
N



" AUG-15-03 FRI 03;36_PM _ TUFTS ASSOC PROVOST RES  FA¥%:617 636 2917 PAGE 2

SEAEOZ

U.S. Department of Education

fi ce of Educational Research and Improvement (OERI)
3 National Library of Education (NLE)

ducational Resources Information Center (ERIC)

Reproduction Release

(Specific Document)
I DOCOMER TIFICATION:
Title:’ P éfing'Activities
1).‘1 h"'c'i*i?ji_.;c':'over, Grades PreK-2

2) Iy :cratchel from Everyday Materials, Gradcs PreK-2

3) : 'Iu‘., an Made ObjCCtS with Natural Objects, Grades PreK-5

4) ent :olors Absorb Heat Better?, Grades PreK-2

5). Tops’?, Grades PreK-2

n Recycled Paper, Grades PreK-2
lf- 12engineering. org/data/d56/Recycle.pdf

7 x_imatc Scale Modcl ofan Object Using: LEGOs Gfades 3-5

6) Ml

étkggr Instruments using Lego Sensors, Grades 3-5
rek-12engineering org/data/d4/Lego Weather pdf

,Grades 3-5
}p't"ék~'1 2enginggring.org/data/d5/SpaceShelter,pdf

9D

9

Idusc, Grades 3-5

rek-l”c ngineering, org/data/d6/BirdHouse.pdf

';;(penment, Grades 3-5
ek-12¢ngineering.org/data/d6/BallBounce. pdf

m!, Grades 3-5
-12¢ngrineering.org/data/d1 1/MakeAlarm. pdf

10), Buil
11) Bi

12) ‘Mg

kmg to Safely Mail Raw Spaghetti, Grades 3-5

13): 5
' “hiiy ek-12engineering.org/data/d1 7/MailSpaghetti.pdf

i:':(:;Z,lick Pen, Grades 3-5
ok-12cngineering,orp/data/d33/clickPen.pdf




- AUG-15-03 FRI 03:37 PM TUFTS ASSOC PROVOST RES ~ FAX:617 636 2917 PAGE 3

32):\' .




~ AUG-15-03 FRI 03:38 PM___ TUFTS ASSOC PROVOST RES  FAX:617 636 2917 PAGE 4

iton, Emily Ryan, Charles Swift -
fi_s University
Publica

" I REPROD ELEASE:

In order. t :
' _.‘_3"documunts announced in thc monthly abstract Joumal of the ERIC system,
ot (RIE), are usually made available to users in microfiche, reproduced paper
niedia, and sold through the ERIC Document Reproduction Service (EDRS).

; ourcc of each document, and, if reproduction release is granted, one of the

vel 1 releasc, penmllmg reproduction and dissemination in microfiche or other
dxa (c g. clectromic) and paper copy.

fi_t_lé: Margaret Newell, Associate Provost for Research

Tufts University
136 Harrison Avenue, Suite 75K-401
Boston, MA 02111




AUG=15-03 FRI 03:39 PM  TUFTS ASSOC PROVOST RES -FAX:617 636 2917 PAGE 5

LABILITY INFORMATION (FROM NON-ERIC SOURCE):

¢piaduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the
ther source, please provide the following information regarding the availability
RIC will not announce a document unless it is publicly available, and 2
a'bé specified. Contributors should also be aware that ERIC selection criteria
re Stringent for documents that cannot be made available through EDRS )

"0 COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

s.teproduction release is held by someone other than the addressee, plcase
& name and address:

Toll Free:’
FAX: (61:
e-mail: cncse

- EFF-088 (Re




