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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.
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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 essenftially a fransfer 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.
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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 already 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

Top of Page

Gears

How Gears Work

You see gears in just about everything that has spinning parts. For example, car
engines and fransmissions 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 |essons) Prepared by: Christine McCrystal. UC Trvine 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 Inventivel A Lesson Plan

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 try out 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 fo 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 o 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
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©For Questions and Comments,
contact Jim Cornish,

Grade Five Teacher
Gander, Newfoundland, Canada.

This page was last updated January, 2003.
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* ABSTRACT -
“K-6 Gets a Piece of the PIEE (Partnerships Implementing Engineering
Education)” is part 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
Schoot 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 teaching 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 in grades kindergarten and one cannot
read or write. Nevertheless, concepts such as creative design, materials
selection, and proper tool use can be effectively taught. After studying a
variety of pedagogical techniques, graduate fellows wrote and illustrated a
prototype book in the aforementioned series, Sparky’s Engineer. The story
introduces children in grades kindergarten through three to a variety of
engineering professions. It was tested in twelve classrooms and its success
was determined by assessing student knowledge and obtaining feedback
from professional educators. Following collection of highly positive
results, six additional stories and a corresponding set of lesson plans were
created. The entire series of seven books is currently in the final stage of
testing. Curriculum plans, representative lessons, and program successes
are described below.

Department. Worcester Polytechnic Institute, Woreesfer, MA
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Story Title MA Frameworks
. ces Engineering Design Process and various engineeri
Sparky's Engincer . lmrod‘u es the Engineering Design Process and various engineering
- professions.
Fhe Saturday, « Provides an example of how the Engineering Design Process can be
o used 1o solve problems.
Morning f . . s .
o ldentifies and explaing some possible uses tor nitural materials and
Superhero

human-made materials.

« Ask questions about abject. organisms, and events in the environment.

» Tell about why and what would happen if?

o Identilv and describe characteristics of natural matenals and human-
made materials,

o Identify and explain sonmie possible uses lor natural materials and human-
made mateiials.

 Identily and describe the safe and proper use ol 100ls and materials (o
construet simple stiructures,

Mr. Fox's Box

« Ask questions about objects, organisins, and events in the environment.
* Tell about why and what would happen if?

* Make predictions based on obiserved patiens.

 Discuss observations with others.

« Describe the weather changes from day to day and over the seasons.

« Sort objecls Gy observable properties such as size, shape, color. weight,
and texture.

The Five Pilgrims

d describe characieristics of nmatural materials and human-

» [dentifv and
made materials,
v and describe the sale and proper use of wols 2nd malterials o
construct simple structures,

xplain some possible uses for natural materials and hwan-

® Identifv materials used to accomplish a design task based on a specibic

properly. _ sirength, hardness. and Nexibility.
» Identity and explain the appropriate materials and 100ls 1o construct a

given prolonype safely.

» Identify a predlent that reflects the need for sheher. storage. ar
convenience.

» Describe dillerent ways in which a problen: can be represented. e.g..
sketches, diagrams, graphic arganizers. and fists.

o Identify relevant desizn features for huilding
a given problem.

Trei House

profatype of a solwtion to

» ldentify and explain some possible uses for natural matertsls {e.g. wonl,
cotton. fur, wool) and hurian-niade materials {¢.¢.. plastic. Siyrolvam}.

* Identity 1003 and simiple machines vsed lor a specilfic purpose. e.g..
ramp. wheel, pulley. lever.

* Tell about why and what would happen if?

The Amaziog

Teaching Engineering Through Stories
Katie A. Bush'2, Jen Gray?, Megan Holmes', Karen C. Kosinski*

actiusetts Muedical School. Woreester, MA
(er Polytechnic Tostine, Waoree

Sl iyt
Sample page from proterype book

Sparky’s Engineer:
enginvering professions.

JASMINE's
EXPLO

»,

Six Cover Pages of Techunology/Engincering Literary Works for Grades
Kindergarten through Six

First grade = ! Engiucered™
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Kindergarten “Rohat", desianed by
mudel “Tree Houses™.

students.
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First Grude Warkshect for The Five  Third
engiocering desizn prucess.
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Pracess to creste bumes ron? mas
made and natrcal materisis

House™
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Mine Story » Make predictions based on obsen ed patlems.
« Name and use shinple equipment and tools (e.g.. rulers. meter sticks.
thermometers, band lenses. and balances) 1o gather Jata and extend the
senses.
* Ask questions about ehjects. organisms. and events ir the environment.

Jasminc's « Tell aboul why und what would happen it?

Explorer + Discuss observations with others.
Notchnok. * Deseribe how human beings use parts of the body as tools and compare

their use with the ways in which animals use thase parts ol their bodies,

« Worcester Public Schools Teachers: Enthusiastic response to Sparky’s
Envineer. Tree House, The Amazine Mine Storv. The Saturday Moming

Superthero

e Worcester Public Schools Students: Enjoyed illustrations, identified
with plots, learned engineering terms, completed 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




Technology/Engineering Strand
Learning Standards for Grades PreK- 2

2.2 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
Jh which animals use those parts of their bodies.

Activity Assessment

PreK | After reading Waiting for Wings by Lois Ehlert, children use drinking Student demonstration
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 | Student demonstration
demonstrate how the elephant uses various body parts to move, eat,
wash, and drink.

K After viewing internet photos of birds and their assorted beaks, students | Class chart
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 | Illustrated superhero
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.
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Technology/Engineering Strand

Learning Standards for Grades PreK- 2

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.

2.2 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. 1 | Children will explore using different tools such a tweezers, tongs, different | Bird beak illustration

| Students will work together to create a skit that illustrates how we use body
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.

Student skits

Gr.2

Students will examine illustrations of dinosaur teeth and determine which
type of teeth were more effective for plant eaters and meat eaters. They will
illustrate a page for class book, Dino Teeth.
http://www.enchantedlearning.com/subjects/dinosaurs/anatomy/Teeth.shtml

Class book

After reading Ducks Don’t Get Wet, student will experiment will feathers,
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.

Science Journal entries
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DINOSAUR ANATOMY AND BEHAVIOR |
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"""""""""""""" ‘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.

I'he 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.

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

SAURISCHIANS:

T J,—"k, Plateosaurus., T Diplodocus
| / ‘2 Tooth | A . Co !". Tooth |
| f ¢ | eatshaped | sSauropods: =+ The plant-eating l~ Penctl:l—zth:ped :
L T e sauropods (like Apatosaurus, Brachiosaurus, = :
= xid{ : Diplodocus, Supersaurus, etc.) had peg-like or 1 2 | I i
S 1 ] :spoon—shaped teeth for stripping foliage but not . - | ¢—— Roat |
: é—— Root I: . . X ‘ | !
! L for chewing. The tough plant material was 1 | ;
T eZnomachoncon | digested in their huge guts, possibly in L eZamsshool com |

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.

¢ T Allosaurus | , Troodon -
]I ~. Tooth : 1 )( Tootr|1 Cy

; | E Sharp, ‘ ! ; l 5
i } P serrated . ! v é (‘E' ;
- ' | : vl 5 o
B \ } testh | eTheropods: @asTheropods (like T. | 3 =
To | l ' < C it @,
Co] l .rex, Giganotosaurus, Carcharodontosaurus, Allosaurus, : -, ' .
t !’ %—i— ' 1 IKSEI’I’&“ZEL
N ' .,,,,ke,, "off | Splnosauru etc.) were meat-eaters that had sharp, LT, edges
1 1 » s ]
L. BZosmTchool EU_“'_lpomted teeth for tearlng ﬂesh and/or crushlng bones A Fz':':Tl !
1 t

crushed bone indicates that T. rex did 1ndeed 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.

______________

, Stegosaurus
Tooth

e

sStegosaurids: “‘wStegosaurids (like Stegosaurus and Kentrosaurus) had :
eaf-shaped teeth.
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Physical Science Strand

Burton, Virginia Lee. Mike Mulligan and His Steam Shovel, Houghton Mifflin,1993.

Calhoun, Mary. Hot Air Henry. William Morrow and Company, 1981.
McCully, Emily Arnold. Mirette on the High Wire. Penguin, NY, 1997.

Techology and Engineering Strand

Beaumont, Karen. I Ain’t Gonna Paint No More! Harcourt, 2005.

Bethel, Ellie. Michael Recycle. Worthwhile Books, 2008.

Burton, Virginia Lee. Mike Mulligan and His Steam Shovel, Houghton Mifflin, 1993.
Green, Jen. Why Should I Recycle? Barron’s, 2005.

Miura, Taro. Tools. Chronicle Books, 2006.

Shulman, Lisa. Old MacDonald Had a Woodshop. Putnam, 2002.

Synder, Inez. Gardening Tools. Scholastic, 2001.
Synder, Inez. School Tools. Scholastic, 2001.




