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L esson #3
Teachers, thisisabasic

B Ubbl e'OI Ogy lesson plan that you may

modify at your discretion.
Grade Level: K-2 yay

Modificationstovideo: Therehave been severa changesto thelesson plan sincethe video was made.
Thislesson planreflectsthelatest changes made asaresult of suggestionsfrom teacherswho have pre-
sented thelesson during the daytime program. Please continueto send usyour ideas!

Overall educational objective: Studentswill know the characteristicsof bubblesand be ableto identify
asphere.

Associated Standar d and CORE obj ective:

3010-0101  Observethecharacteristicsof air.

5000-0901  Describe, moddl, draw, and classify shapes.

5000-0902 Investigate and predict theresultsof combining, subdividing, and changing shapes.
5000-0905  Recognizeand appreciate geometry intheworld.

Materialslist:
- dish detergent (Dawn)
2 - wash tubs (to fill with soap and water solution)
1 each- PVCsguare, circle, triangle, rectangle (2D)
1 each - PV Ctrianglepyramid, rectangular prism, cube (3D)
1 - circular bubble maker with divider string
1-skeinof string
- straws & pipecleaners
2-8 x 10 tarps
1-tennishall
1- cube

Teacher Provides:
Rubber gloves, if desired

L esson activities:
1. Discusshow bubblesare made and popped. Givereasoning.



Demongtratethedifferent, smple PV C shapesasbubble makers. Havethe students predict what
shapethebubblewill beeachtime. Explain at the end that the bubbleswill always be spheres
because the soap film wantsto beassmall aspossible.

Asshowninthevideo, usethecircular maker with string; stretch the soap film by pulling thestring.
Releaseand show how thefilm awaystriesto get smaller. Makeastraw/string rectangular blower
to demonstrate surfacetension.

Demonstrate the complex PV C shapes and discuss basi ¢ shapes.

Hands-on activitiesfor each student:

Activity #1 - Cut a3 1/2foot length of string; thread the string through two straws; tieaknot inthe
string, forming aloop; didetheknot into the straw; havethe students placetheir bubbleblowersinto
the soap and water solution to make bubbles. If preferable, make smaller versionswith shorter
stringand strawscut in half.

Activity #2 - Usethe pipe cleanersand strawsto create different shapes. Thread the pipecleaners
through the straws; twist the pipe cleaner endstogether; add the desired number of sidesand
continuetwisting to makethefina shape; use scissorsto cut off the excess pipe cleaner ends.

These constructions can be used to show how sides share surface area, asthe students place their
shapesinto the soap and water solution to form bubbles.

Allow timefor clean-up. Please clean the soap off thetarps, and if thetarpsare saturated, let the Jr.
Engineering Rep know. At theend of theday put the materialsin modulebox, list any missingitems,
tapelist to outside of box.

Definition:
Membrane - the“skin” of thebubble: thesoapfilm

Safety precautions: Use caution on behaf of studentswith allergiesor other breathing problemsasthey
may react to the strong smell of thedishwashing liquid. Don’t | et the children drink the soap solution or rub
their eyeswith wet soapy hands. Spread thetarp out to keep water off of thefloor.

Teacher tips:

1 Discussthe rel ationships between thefollowing, using PV C shapesand atennisball and cube:
circle-sphere, square-cube.

2. Soap filmsawaystry to become smaller; they want to beassmall asthey can. Spheresarethe
smdlest way of holding al theair. Thefilm pushesontheair until it cannot push any more.

3. If you wet your fingersbefore touching the soap films, they will not break.

4 You may want to ask your custodian to leave amop bucket in your room to clean up spillsthat

happen during the day, and to keep thetarpsfrom getting dippery.

Extension Activity:

Teachers may want to bring some cookie sheetsfrom homeandif timealows, pour asmall amount of the
soap solution (lessthan haf aninchin the bottom of the cooki e sheet) into the cookie sheets, and students
can use strawsto blow bubbles on the surface of the cookie sheet.



Soap solution:

2/3 cup soap concentrate

1 gdlonwater (roomtemperature)
Itwill take 2 gallonsof solution per tub.

Reference:
The Sciencesv33, May/June’ 93, p.32-8 “ Bubble, Bubble: Jean Taylor and the Mathematics of
Minimal Surfaces’ Thearticletalksabout how abubbleformsanidea shape, onethat will minimize
surfacearea.

Please makeyour studentsawar ethat thislesson relatesto thefollowing:

Career Fields: Science, SociaL-HUMANITARIAN, TECHNICAL

Occupations. Architect: Plan and design the construction for houses, apartments, office buildings,
factories, and other buildings. They will aso planand design projectssuch asparks,

airports, and highways. They prepare detailed drawingsabout the scale and structure of the
project, thedimensionsof al the parts, and thelocation of the plumbing and heating units.

THEAL AT

Education: Bachelor’'sDegree

Chemist: These scientists search for and put into practical use knowledge of different
chemicalsand how they react, whiletrying to create new productsor processes. They
alsoinvestigate the properties, composition, and structure of matter and the lawsthat
govern the combination and reactions of elements.

Education: Bachelor’sDegree

Civil Engineer: Plan, design, and oversee the construction and maintenance of

roads, railroads, airports, bridges, harbors, channels, dams, irrigation projects, pipelines,
power plants, and water supply and sewage systems. They may work inareasof design,
research, construction, or teaching.

Education: Bachelor’'sDegree

M athematician: Create new mathematical theoriesand techniquesinvolvingthe
latest technol ogy and solve economic, scientific, engineering, and business problems
using mathematical knowledge and computational tools.

Education: Bachelor’'sDegree

Teacher : Instruct studentsin English, mathematics, science, and socia sciences. They
plan teaching activities, evaluate students’ work, record grades, and meet with parents.

Education: Bachelor’'sDegree

How it relates:

* Architects, civil engineers, and mathemeati cians use geometry in understanding advantages
and disadvantagesin building structures.

* Chemistsstudy forcesthat cause materialsto attract and repel to oneanother.



Review Questions:

1.

2.

Review various geometric shapes and ask the studentswhat they are.
What isthe difference between acircleand asphere? A square and acube?
Why do bubblesawayspull themselvesinto spheres?

What preventsabubblefrom shrinking even smaller than it does?
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