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things. A playground seesaw is a type of lever. 

History of Important Machines 
This site allows you to select links to the history of six machines: sailboat, greenhouse, 
compass, insects, blimps and windmills. 

Read A Book About an Adventure With a Machine 
Choose from six books about an adventure involving a machine. Suitable for grade two 
and three readers. 

Inventors YVorkshop 
Leonardo I s fascination with machines probably began during his boyhood. Some of his 
earliest sketches clearly show how various machine parts worked. As an apprentice in 
the studio of the artist Verrocchio, Leonardo observed and used a variety of machines. 
By studying them he gained practical knowledge about their design and structlJre. 

Glossary of Simple Machine Related Terms� 
Actual Size to Vanishing Point� 

The Elements of Simple Machines 
Simple Machines: 
These devices were all in common use for centuries before Leonardo's time. Each one 
makes work easier to do by providing some trade-off between the force applied and 
the distance over which the force is applied. 

Simple Machines 
A machine is a tool used to make work easier. Simple machines are simple tools used to 
make work easier. Compound machines have two or more simple machines working 
together to make work easier. 

Top of Page 

Inclined Plane 
The Inclined Plane 
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The inclined plane is a plane surface set at an angle, other than a right angle, against a 
horizontal surface. The inclined plane permits one to overcome a large resistance by 
applying a relatively small force through a longer distance than the load is to be 
raised. 

Wedge 
The wedge is the active twin of the inclined plane. It does useful work by moving. In 
contrast, the inclined plane always remains stationary. 

Top of Page 

Screw 
Screw 
This simple machine is a modification of the wedge designed to yield a very large 
mechanical advantage in minimum space. The screw is essentially a transfer device of 
motion and/or force. 

Demonstration on the Action of a Screw 
This simple demonstration shows how a screw is actually an inclined plane. You may 
want to do this as a demonstration for your class or have every student make their 
own. 

Top of Page 

Levers 
What Can Levers Do?
 
Question: How do levers make you stronger?
 
Answer:
 
Levers do not make you stronger. A lever helps you do more work with the strength
 
you al ready have.
 

Levers: A Student's Project
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Thank you for taking the time to look over my science fair project for 1996. 

Machines That use levers 
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Gears 
How Gears Work 

You see gears in just about everything that has spinning parts. For example, car 
engines and transmissions contain lots of gears. If you ever open up a VCR and look 
inside you will see it is full of gears. 

Teacher Resources 
Lesson Plans and Web Site Lists: Simple Machines
 
Students participating in this project will investigate simple machines and their
 
usefulness in everyday life.
 

Simple Machines (2 Lessons) Prepared by: Christine McCrystal. UC Irvine Farm School,
 
Irvine. CA USA
 
Objective:
 
Students will be able to identify the six simple machines (lever, pulley, wheel and axle,
 
inclined plane, wedge, screw) and give examples how each can be used to lessen the
 
effort needed to do work.
 

Simple Machines: Classroom Activities
 
OVERVIEW: The study of simple machines and how they work have been a part of most
 
science curriculum for many years. Looking into how they have improved our world and
 
how these machines could be creatively directed can be exciting for both the student
 
and the teacher. These few activities help to direct the student beyond the "simple
 
machine vocabulary", extending the thinking process while showing simple machines real
 
usefulness. This also allows each student to become active and responsive to a product.
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Be Inventive! A Lesson Plcm
 
Main Idea:
 
Students combine their own ideas with the elements of machines to imagine and design
 
inventions to solve specific challenges. Using a variety of materials they can create
 
small working models of their inventions to test and improve them. Final diagrams and
 
images of their designs can be sent to this site for display in the Visitor's Invention
 
Gallery.
 

Index of Lessons on various Types of Simple Machines
 
This unit supports what the kids have already read or learned about simple machines
 
and gives them the opportunity to tryout different things for themselves. Just as
 
importantly, it introduces or reinforces experimental technique and scientific thought:
 
things like hypotheses, conclusions, deductions, predictions, applications, observations,
 
documentation and data analysis. It also makes heavy use of language arts and math
 
skills and provides an opportunity to reinforce teamwork skills.
 

Operating Simple Machines
 
Learning Outcome: The student will operate simple machines to demonstrate their
 
usefulness in everyday life.
 

Simple Machines
 
Unit overview:
 
After analyzing the relationship between force and energy, the conversion of force to
 
motion by simple machines is studied.
 

Work and Machines Machines
 
Third grade students start to develop a sense of how technology fits into their
 
everyday life and how the technology we have today came to be. As humans adapted
 
their environment to make life easier, they were able to discover several things that
 
made the necessary work for survival easier. They started to see how such things as
 
wheels simplified their work, that an axle added to wheels worked even better and so
 
began the advent of technology.
 

Moving Along With Simple Machines
 
Introduction & Overview:
 
The purpose of this unit is to porvide opportunity to explore simple machines. Emphasis
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is placed on the purpose of simple machines. Students will be able to apply what they 
learn to their every day life. 

Internet Lab: Simple Machines 

Top of Page 

@For Questions and Comments,
 
contact Jim Cornish,
 
Grade Five Teacher
 

Gander, Newfoundland, Canada.
 

This page was last updated January, 2003. 

You have made the 

visit to our Theme Pages! 

CASl:NO~ 
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Teaching Engineering Through Stories 
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ABSTRACT 

"K-6 Gets a Piece of the PIEE (Partnerships Implementing Engineering 
Education)" is paJt of a program funded by the National Science 
Foundation to develop and implement a technology and engineering 
curriculum in grades kindergarten through six in the Worcester Public 
School System. Tn 2005-06, a team of graduate fellows and undergraduate 
students are creating, testing, and finalizing a series of children's stories as 
a way to pioneer the leaching of engineering and technology at the 
elementary school level. Young students often cannot be taught 
engineering via the same methods as high school and college-aged 
students, For example. students 111 grades kindergarten Clnd one cmmot 
read or write. Nevelthekss, concepts such as creative design. materials 
selection. and proper tool use cau be effectively taught. After studying a 
variety of pedagogical techniques, graduate fellows wrote ~nd illustrated a 
prototype book in the aforementioned series, Snarky's Engineer. The story 
introduces children in grades kindergalten through three to ~ variety of 
engineering professions. It was tested in twelve classrooms and its success 
was determined by assessing student knowledge and obtaining feedback 
frol11 profession~1 educators. Following collection of highly positive 
results, six additional stories and a corresponding set of lesson plans were 
created. n,e entire series of seven books is cUlTently in the final stage of 
testing. Curriculum pl~ns, representative lessons, and program successes 
are described below. 
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MASSACHUSETTS FRAMEWORKS 

MA FrameworksSiorrTitle 

SIJark:r'~ Enl:,'inccr	 • Introduces tho:: Engineering DO::::-16'11 Proce~s and various engineering
 
pror~.~:>ions.
 

• Prm-ldes :1Il e:-:::unpllt of Il(l\\' Ih~ En!::in¢ering D,;::>ign Pmc~!':> can bt." 
The Satur~;J)'. 

used 10 solve problems.
Morning 

• Identifi¢s :md ¢",plail1::- som¢ pos;;iblt.". usc'!> lor n;Hurill malerial:: and
Sup:crhcro 

hum<ln-made materials. 

• Ask questlons alxlul Objt."l~L org:misll1s, an~t t."'''~1l15 in Ihe envireJllmt."nl. 
• Tdl aboul why and what WllUld h.,ppen if? 
• Idel11iJy and describe characu'rislics of lmtural malenals and human· 
made mat~riab.

I\lr. Fox's Box 
• ld~llliry and e:-::pJain 50m~ po:,~iblt." US"~$ ror nalumlmale-riills and human­
Illade Illtllelials. 
• Idenliry and de::,rlbe lilt." :>are and proper u::e t,rlOol:; and mmerial:, itI 
conSln1ct simplt' Siruclllr~s. 

• Ask quesliul)s about objects, organisms, and C\'ems in the ell\·iwnmenL 
• Tell about wh)· lmd whal \\'ould happen ir~ 

• 1"1a),;~ predictions base-d on ob$~rv~d pauems. 
• Discus:'i oh!;.~rv:l1iOh:'i wilh olh~rs. 

• Describe Ih~ wcailier changes. rronl day to day and o\'er Ih~ St'a."on:>. 
• SOl1 objecb by obs~f\.:ablt." propeTlies ~uch as size, 5h(lp~, color. weight. 

Thc Five llilgrims .. nellexture. 
• Identily and describe dmractel"istics ofnflturaI materials and hUnlan­
mad~ lIl:neri.:\I5., 
• [demily and c.~plaill some pO:;5iblc: u.o;;e;; for nalUral material=' anel human· 
made materials. 
• Identity :md describe the -,ale: and proper u:;.e of wnl:'i and makrials h) 

("(Instruct simple 5lruclurt.":', 

• Idenliry malerial:; u..:;ed to HCCClmplish <l ele::ign la"k bast'd 011 a spc:cilic 
properly, i.e.. \\'t:ighl. :,ITcngth, h:m!nt:ss, and n~",jbilil)o. 

• !ck:nti(y :ll1d e.xplain Ih~ ;tppropria1~ malel'ial~ and lools 10 construct a 
gi\"~n pr(lIOlypt: sart'ly. 
• Identily a plllblem th::lt rdlel'l$ th~ need 1(lr silt'lter. $t(\rng~. or 
t:on\'eni~nl'e. 

• D~~cribe din~rent \\"a}':<o in whie-It a probl~m C:l.I1 b!: rcpr~:,e-nled. -e.g.. 
skelch~s, diagrams. ~T::Iphic ('rg:lnizt."I"$, and fislS.. 
• Idt."nlify rt'lt:\·anl d~ig:1l f~:\ture$ lix building.;l prN(IIY~ (11':\ solulion 10 
il gi\'l:n problem. 

• Idenlify and t."x,p\ain s<mle [10s....ible ll.,<;::'.$ 1(1r natumlrmllcrials (~.g_, \\'t)('lo,.l. 

';('Illon. fUT. wool) :md human-made' rnatt:rial$ (~.g .• plastic, $tyrulC.1arnJ. 

• Id~llIil).. ttlol:, anli SImple machines us~ 10r:l :'Pt'c.if"tc purpo"e. e,g .. 
ramp. wh~el. pull~y_ It:'\'l:f. 

The Amaziog 
• Tell alxl\.ll why and whal w(lald happen 'iI','

I\'finc Story 
• \.iak~ ptedic!iol1!'o based (JIl obsen. t."d jJ..1"lkms. 
• Name and us~ $impk equipm~1l1 and tU(1\s \e_£!.. rule-rs_ mdt'r Slicks. 
therm011l.el~rS, hand tefL"-""$.. and ha!;mces) to galher Jal;'! :lnd ~_,[t."lld th~ 

"el1$e.s. 

• Ask questillns abNlI ('Ibjecl~. organlsrns_ anti ~\'enls in: the t:H\'ironnlt;"nl. 
Jasminc's • Tt."11 aboul why and \"'hat would happc"o il'!
 
Explorer
 • Discuss obs~f"'ation5 with tIl her=>_
 
Notebook
 • Dt:~ribe h(I\\' human bc"ing!o" use p:~rL" or lhe body:t~ 101}ls and Cllnlp;tre 

IIJt'ir lL'it:' with Ihe ways in which animal::; \l~~ I}W$.l;: P;U1$ of 111e'ir b(Jdi~:" 

PROTOTYPE STORY: SPARKY's ENGINEER 

Sampll' pllgC from ProtufJllc hook SP:lTJ,;y :IS 1Il:)!'cot (or the ·'[n~incl'rinr.: De!ii~lI 
Sonl;:,"!> Enninecr: SparJ,;)' ('onsidcrs I'ru('css". 

l'l1gilll.'l'riIlM professions. 

LITERATURE PIECES 
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Six em'er Pages of Technology/Engincering Literary Works for Grados
 
Kindergarten through Six
 

WORKSHEETS, GAMES, and HANDS ON ACTIVITE 

Third ;l:r-.ule ~tlllll'nl:S tllll~tnll:tinl!.: Finr gl~de ~Cil'i1 ED~il\I."I~I1.>d·· Killtlc~f1t1"n "Rohol"', d... ~I:':lll.'d b~ 
mudel '""Tn-... HOllsl!s". low...u. ~lllrt~IIl~, 

'\ "e~,ht't' ba:lrd Uil,'d tu pr:l..-r;"c- the 
l.'n.;il:Ii:~rin;:, db~n pr"c~.... 

Fi~1 GOld.' \\·nrksltl.'('l ror Til.. Fh· ... 
['il"Tim~ l/Q" or F.n::,iru-crin1! De.~IJ:n 

P'!·tll'l.'.IS til cr..at.. bml~'" rl1'nl mllil 
D1:Jd~· .lint! n:l.U1r-.lIIllDteri:ol~ 

Third GI":ldc "TT!.'l· 
O~i~n Workshe\'l: 
wtcl:liun. t.Il'~;~U, l}hmn
Ilnpmn'nh'1I1 or IUfukl~. 

House" 
IIlJlh'ri;d~ 

ill1!. anti 

RESULTS 

• \Vorcesler Public Schools Teach('rs: Enthusiastic response to SI)arkv's 
Em~ineer. Tree House, The Amazing Mine Storv, The Saturday Moming 
Suoerhero 

• Worc('ster Public Schools Students: Enjoyed illustrations, identilied 

with plots, learned engineering terms, c<1lnpLeted hands-on activities 

• Our Findings: Storybooks are an attractive option to teach engineering.: 

• Self-contained 
• Highly accessible to students and educators 
, Inexpensive storybooks and accompanying lessons 



2.2 

Technology/Engineering Strand 
Learnin2 Standards for Grades PreK- 2 

Strand 4: Technology/Engineering, Engineering Design 
Students will describe how human beings use parts of the body as tools and compare their use with the ways in 
which animals use those parts of their bodies. 

Activity Assessment 

PreK 

K 

After reading Waiting for Wings by Lois Ehlert, children use drinking 
straws to pretend to be butterflies sipping nectar from flowers. They will 
discuss how they drink liquids and compare the ways humans and 
butterflies use part of their bodies to drink liquids. 

Students will participate in the Elephant Song by Hap Palmer. They will 
demonstrate how the elephant uses various body parts to move, eat, 
wash, and drink. 

After viewing internet photos of birds and their assorted beaks, students 
will predict why different birds have different shaped beaks and how 
those beaks are like tools. Teacher will record discussion on chart, Bird 
Beaks are Tools. 
http://www.teachersdomain.org/resource/tdc02.sci.life.stru.beakgallery/ 
Students will design and draw a superhero with special body parts such 
as xray eyes or elastic legs. They will share their superhero with the class 
and discuss how these body parts are the same or different from humans. 

Student demonstration 

Student demonstration 

Class chart 

Illustrated superhero 
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2.2 

Technology/Engineering Strand
 
Learning Standards for Grades PreK- 2
 

Strand 4: Technology/Engineering, Engineering Design 
Students will describe how human beings use parts of the body as tools and compare their use with the ways in 
which animals use those parts of their bodies. 

Activity Assessment 

Gr.t Children will explore using different tools such a tweezers, tongs, different Bird beak illustration 
spoons to pick up bird seed and compare the different tools to the beaks of 
different birds. Students will draw a bird with a specific beak and describe 
how the beak is used. 

Students will work together to create a skit that illustrates how we use body Student skits
 
parts as tools in everyday life. Activities to include might be climbing a
 
tree, swimming, opening cabinets, tossing and throwing, grasping objects,
 
eating and cooking.
 

Gr. 2 Students will examine illustrations of dinosaur teeth and determine which Class book
 
type of teeth were more effective for plant eaters and meat eaters. They will
 
illustrate a page for class book, Dino Teeth.
 
http://www.enchantedleaminll.com/subiects/dinosaurs/anatomv/Teeth.shtml
 
After reading Ducks Don't Get Wet, student will experiment will feathers,
 Science Journal entries 
water, and cooking oil to demonstrate how ducks spread oil on their 
feathers to waterproof them by preening. Students will discuss what they 
have learned with a partner and record in Science Journals. 
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Meet TRICERATOP$ "QXff2 Yn\lisaHc,m Dentist 
One of the Rarest Fossils Ever Found is at Free Exam, Consultation, X-rays $200 
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DINOSAUR ANATOMY AND BEHAVIOR i -' I 

I I 
General 

Size Teeth Herds. 
Offense Defense 

Reproduction, Nests & Blood 
Anatomy Packs Ew Pressure 

;keleton ITails IBrains IMale or Female? Skin IDie~ ILocomotion ILife Span I Hot or Cold Blooded? 

DINOSAUR TEETH
 

@)ELS I~IELS 

(""Camarasaurus :Looking at an animal's teeth can give you a lot of: 9 Spinosaurus 
i '., Tooth :information on how it lived. Dinosaur teeth can : ~J Tooth 

II 
l t-spalu::~~aped :tell you a lot about the animal, including the type : ~ \f-- Poinled 

I I 0 "" tooth,
 
: E '1-\--"1', :of food that it ate, how it obtained that food, and : ~,.='_:" " fe ..... or no
 
I u 3 errati ons 

et, I' I :how much further digestion was required (did it ::3 ',., \ 
I

I

.... I I I I Root ~ "
 
: i,/ f-- Root :chew its food, crush it, or just wolf it down?). :broken'off \, .. ,'.'>
 
[ 11 ~I 
I III! r~
 

; L.../ (~)Zoorn3(:hool.com : r 2 ern
 
. - - - - - - - - - - - - - - - - - - - - Teeth are harder than bone and therefore fossilize' - - - - - - - - - - - - - - - - - - - - ­

more readily than bones. Many fossilized dinosaur teeth have been found. Some species of 
dinosaurs (like Cardiodon, Deinodon, and Trachodon) are known only from fossilized teeth. 

fhe number of teeth that dinosaurs had varied widely. Some, like Gallimimus and 
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Ornithomimus, had no teeth. T. rex had 50 to 60 thick, conical teeth. The dinosaurs with the
 
most teeth were the hadrosaurs (the duck-billed dinosaurs), which had up to 960 cheek teeth.
 

uinosaurs had replaceable teeth; when a tooth was lost or broken, another one grew in to take
 
its place.
 

SAURISCHIANS: 

r- - - - - - - - - - - - - - - - - - - - ., ,- - - - - - - - - - - - - - - - - - - - ~ 

: /-''\, Plateosaurus: ' In"~ Diplodocus : 
,.f , I " ,: I '"<. Tooth : 1'~ I, ." Tooth , 

: r .~ Lath d: -Sauropods: ~ The plant-eating : III GnCil-Shaped : , f ,S Le -s ape , , i tooth : 
: z: \ y tooth : sauropods (like Apatosaurus, Brachiosaurus, : E [I : 

: tl \~~ :Diplodocus, Supersaurus, etc.) had peg-like or : ~ I I ' 

l~ \j~,s:,::~c£'£ j~~~:s~:~g::~~~~~;~~~~~:2~~::::t not ;N __ tl :'~~~:OLCO~'_!
 
fermentation chambers, and frequently with the aid of gastroliths (gizzard stones, which were
 
stones that the animal swallowed) that helped to grind up the leaves and twigs.
 

- - - - - - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - -I 

Allosaurus ' Troodon '=- ' 

[I Tooth : ( Tooth ~ : 
['I ::, fJ ( I ...:."': :II ~ 

, ( " Sharp. \ (x , 
[I ... serrated " ,:: , 
: ~ \ tooth -Theropods: © ELsTheropods (like T. ! \ / r~ : 

II,i'[1 :, rex, Gi ganotosaurus, Carcharodontosaurus, Allosaurus, \, v <:
,L...L..-'" : \ q~errated: 

'.. .,,-r- Root. S' t ) t th h d h ,I., $ d ' : '--,----'--j broken off: pmosaurus, e c. were meat-ea ers at a s arp, ,.." ,) e ges , 

: ~:~~z.?~r~~G!l~~,~~r~: pointed teeth for tearing flesh and/or crushing bones. A : I;~ I 
ern 

recent discovery of a Tyrannosaurus rex coprolite (fossilized feces) containing '- - - - - - - - - - - - - - --' 
crushed bone indicates that T. rex did indeed crush its food with its strong teeth and powerful 
Jaws. 

ORNITHISCHIANS:
 
The herbivorous (plant-eating) Ornithischians and some prosauropods had varied teeth, but
 
mostly had horny beaks and many blunt, leaf-like cheek teeth for nipping and sometimes
 
chewing tough vegetation.
 

;~{ .~_~J~. r- - - - - - - - - - - - - ­

-Stegosaurids: 'E:'~;~~,;~",-)\rStegosaurids (like Stegosaurus and Kentrosaurus) had ~ Ste~~:~~rus,_ 
eaf-shaped teeth. ' £~~-'I'JII~,:I. !. 

['1.'\ I II II" I :=:I] . 11 . 
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