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Teacher Note:  Please make copies of the Viewing Guides, and bring the materials for the 

Catapult Building Activity for students to use during the lesson. 
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How to Prepare Your Class for the Distance Learning Presentation 

 

Teacher Information will be sent or made available to you prior to the program. 

  

Please familiarize yourself with the materials and discuss them with your class. 

 

Have the Teacher Information Packet (T.I.P.) materials on hand in the classroom, 

ready for the program.  These materials may be used during the videoconference. 

 

Be prepared to facilitate by calling on students yourself during the lesson.  

Students are sometimes initially shy about responding to questions during a 

distance learning lesson. 

 

Explain to students that this is an interactive medium and encourage them to ask 

questions. 

 

Reinforce topics discussed in the program by asking students to complete some of 

the suggested pre- and post-conference activities in the Teacher Information 

Packet. 

 

We ask teachers, after the program, to please fill out the Evaluation Form and 

return it to: 

Dale Hilton/Distance Learning 

The Cleveland Museum of Art 

11150 East Boulevard 

Cleveland, OH 44106 

 

Thank You! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 3 of 19     

Teacher Information Guide 

 
Distance Learning at the Cleveland Museum of Art 

Arms, Armor, and Simple Machines 
Grades 4-6 

 

 

Program Objectives: 
Students will learn and understand… 

1. To recognize the six simple machines: lever, screw, wedge, pulley, inclined plane, and 

wheel and axle. 

2. To appreciate the artistic design of objects which utilize simple machines, as well as observe 

their functions. 

 

 

National Education Standards: 
For Fine Arts - Visual Arts (grades 5-8): 

 Using knowledge of structures and functions. 

 Understanding the visual arts in relation to history and cultures. 

 Making connections between visual arts and other disciplines. 

For Science (grades 5-8): 

 Physical science  

 Science and technology  

 Personal and social perspectives   

 History and nature of science 

 

Common Core Standards: 
English Language Art & Literacy in History/Social Studies, Science, and Technical Subjects- 

4th Grade: 

CCSS.ELA-Literacy.W.4.3 

Write narratives to develop real or imagined experiences or events using effective technique, 

descriptive details, and clear event sequences. 

CCSS.ELA-Literacy.W.4.4 

Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

CCSS.ELA-Literacy.SL.4.1 

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher 

led) with diverse partners on grade 4 topics and texts, building on others’ ideas and expressing 

their own clearly. 
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5th Grade: 

CCSS.ELA-Literacy.W.5.3 

Write narratives to develop real or imagined experiences or events using effective technique, 

descriptive details, and clear event sequences. 

CCSS.ELA-Literacy.W.5.4 

Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

CCSS.ELA-Literacy.SL.5.1 

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher 

led) with diverse partners on grade 5 topics and texts, building on others’ ideas and expressing 

their own clearly. 

 

6th Grade: 

CCSS.ELA-Literacy.W.6.3 

Write narratives to develop real or imagined experiences or events using effective technique, 

relevant descriptive details, and well-structured event sequences. 

CCSS.ELA-Literacy.W.6.4 

CCSS.ELA-Literacy.WHST.6.4 

Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

CCSS.ELA-Literacy.SL.6.1 

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher 

led) with diverse partners on grade 6 topics, texts, and issues, building on others’ ideas and 

expressing their own clearly. 

 

 

 

In this program, students will learn how the six simple machines (lever, screw, wedge, pulley, 

inclined plane, and wheel and axle) have played a part in the development of arms and armor. 

Using examples from the Cleveland Museum of Art's famed Armor Court, students will compare 

different types of armor and discover how they have been used in battle, sport, and for 

ornamentation. Students will also be able to identify simple machines in everyday objects. 

 

 

 

 

Prerequisite Activities: 
 

During the Lesson there will be a building activity. Please pay particular attention to item 2 

on this list. 

 

1. Students should have a basic understanding of simple machines: Lever, Wedge, Screw, 

Inclined Plane, Pulley, and Wheel and Axle. We will briefly discuss the controversy 

surrounding the number and classification of the simple machines (See “Teacher Resources” for 

more information.) 
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2.  CATAPULT BUILDING – If your class would like to build simple catapults during the 

videoconference, please bring the following instructions and materials: 

 

Simple Tension Catapult Materials & Instructions 

 For 30 students working in pairs 

 

30 popsicle sticks 

15 pens, pencils or markers of various size 

15 plastic spoons 

1 bag of assorted rubber bands 

1 bag of mini-marshmallows 

 

1. Take one of your popsicle sticks and place the plastic spoon on top of it, so the end of the 

handle is even with the end of the popsicle stick (the back of the spoon’s bowl should just 

rest on the other end) 

2. Using a smaller rubber band, attach the spoon to the popsicle stick to the neck of the 

spoon. This is now the “throwing arm.” 

3. Place the other popsicle stick underneath the paired spoon and popsicle stick. 

4. Fold one regular sized (3-4” long) rubber band by twisting it into an “8” shape, then 

folding the two sides over onto each other. 

5. Wrap this ‘doubled’ rubber band a few times over end of the sticks and spoon away from 

the spoons bowl, but not too tightly. 

6. Slip a pen, pencil or marker between the two popsicle sticks, which should be bound 

together only at the non-cup end. Get it within a few millimeters of the rubber band. 

7. The catapult is complete. To fire it, place the fingers of your hands onto the pen or 

marker, and with one of your thumbs, pull back the spoon. Have your buddy load the 

marshmallow, and when nobody is in the way, fire. 

8. Have the students figure out how you can make the marshmallow go farther. They should 

feel free to move the catapult around (ideally, by adjusting the angle), or to change the 

fulcrum under the throwing arm. 

 

 

 

3.  To introduce students to the topic of Arms and Armor, read The Making of a Knight by 

Patrick O’Brien (Watertown, MA: Charlesbridge Publishing, 1998).  Set in the Middles Ages in 

England, this story traces the main character’s journey from an inexperienced seven-year-old 

page to his knighthood at the age of twenty-one
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Selected Vocabulary: 
 

Machine – a simple device that affects the force, or effort, needed to do a certain amount of 

work. 

 

Simple machines – the lever, the pulley, the inclined plane, the wedge, the screw, and the wheel 

and axle; each machine affects the direction or the amount of effort needed to do work. 

 

Work – work, in physics, is the amount of force used to move another object multiplied by the 

distance over which the force is applied; this can be written in mathematical terms:  Work = 

Force x Distance 
 

Inclined plane – an object that decreases the effort to lift an object by increasing the distance 

over which the effort is applied; this increase in distance allows a person to move a large object 

to a certain height while applying less force than would otherwise be needed; the tradeoff is that 

with the inclined plane, the person must move the object a farther distance.  Ramps and 

staircases are simple examples of inclined planes. 

 

Screw – a helical (a three-dimensional spiral) inclined plane wrapped around a cylinder or cone. 

 

Wedge – a piece of material, such as metal or wood, thick at one edge and tapered to a thin edge 

at the other for insertion in a narrow crevice, used for splitting, tightening, securing, or levering. 

 

Pulley – the pulley is a special type of wheel, called a sheave, which has a groove cut into the 

edge to guide a rope, cable, or chain.  If a single pulley is used, the mechanical advantage is 1, 

and the only advantage of using the pulley is that the direction of the force is changed.  

(Examples: window blind, pulley at the top of a flagpole)  When multiple pulleys are combined 

(called a block and tackle), they can have mechanical advantages greater than 1, because they 

increase the distance the rope travels, thereby increasing the distance over which the effort is 

applied. 

 

Wheel and axle – similar in appearance to a pulley, with one major difference: the wheel is 

fixed to the axle, as is the steering wheel of a car.  A user applies effort to the large outer wheel 

of the steering wheel to move the load at the axle.  

  
Lever – consists of a bar that rotates around a pivot point, which is called the fulcrum; the force 

applied by the user is the effort; the object being lifted is called the load.   

o Class 1 lever:  the fulcrum lies between the effort and the load, as in a seesaw.   

o Class 2 lever: the fulcrum lies at one end, the effort is applied at the other end, 

and the load is in the middle, as in a wheelbarrow.   

o Class 3 lever: the fulcrum is again at one end, but the load is at the other end, and 

the effort is applied in the middle.  The human forearm is a Class 3 lever.  The 

elbow is the fulcrum, and the forearm muscles apply the effort between the elbow 

and hand.  Tweezers are another example. 
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Chain maille – flexible armor made of thousands of hand-formed steel rings attached so as to 

create a mesh covering. 

 

Crossbow – a medieval weapon consisting of a bow set across a wooden stock; the stock is 

grooved to direct an arrow and notched to hold the bowstring, which is drawn up by a cranequin 

and released by a trigger. 

 

Cranequin – a crossbow winder consisting of a ratchet, a claw to grasp the cord, and a handle, 

used to wind the crossbow in order to fire its bolt. 

 

Crossbow bolt – an arrow fired from a crossbow. 

 

Wheel-lock hunting pistol – a firearm with a firing mechanism that consisted of a rough wheel 

which spun against a piece of pyrite when the trigger was pulled.  This would throw sparks into 

the pan and ignite the gunpowder to fire the gun.   

 

Complex (compound) machine – combinations of simple machines (doorknob: a wheel and 

axle system that transfers the force to a system of levers; automobile: the engine contains many 

levers, wheels and axles, and pulleys.) 

 

Renaissance – the transitional period of European history in which learning and the arts 

blossomed with a renewed interest in classical antiquity and medieval thought was gradually 

subjected to the beginnings of scientific scrutiny; though there are no fixed dates for the 

Renaissance, the years 1400-1600 roughly bracket the achievements of this era.  

 

 

 

Teaching Extensions: 
 

1) CMA provides one color copy of each of the four CMA artifacts to the class.  Students are 

divided into groups of 3 or 4 and each group is provided a color copy.  Each group is 

instructed to become “museum curators” and create an information card for the pictured 

artifact, describing the artifact, its function, and the simple or complex machines present in 

the artifact.    

 

Images include:  Half Armor for the Foot Tournament (1996.299); Two-handed Sword 

(1916.1508); Crossbow and Cranequin (1916.1725, 1916.2082) Lucas Cranach the Elder, 

Hunting Scene at Hartenfels Castle (1540, 1958.425) 

 

2) Using the color copy of the Armor for Man and Horse (1964.88), the class can closely 

examine the color picture, list and discuss simple and complex machines that are present, and 

explain their importance in accomplishing work and making work easier. 

 

3) Pretend that you are living during the Renaissance period.  Write a persuasive piece about 

why crossbows should be outlawed. 
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4) Look around the classroom or school environment and identify examples of simple and 

complex machines.  List and discuss what work each object accomplishes and how each 

object makes work easier.  Present your findings in a chart or graph form. 

 

 

Teacher Resources: 
 

Recommended Reading: 

Bull, Stephen.  An Historical Guide to Arms and Armor.  New York:  Facts on File, Inc., 1991. 

 

Byam, Michele.  Arms and Armor (Eyewitness Books).  London:  Dorling Kindersley Limited, 

1988. 

 

Fliegel, Stephen N.  Arms and Armor. The Cleveland Museum of Art.  Cleveland:  The Cleveland 

Museum of Art, 1998. 

 

Fowler, Allan.  Simple Machines.  New York:  Children’s Press, 2001. 

 

Grafton, Carol Belanger.  Arms & Armor.  New York:  Dover Publications, Inc., 1995. 

 

Hodge, Deborah.  Simple Machines.  Toronto:  Kids Can Press, 1995. 

 

St. Andre, Ralph E.  Simple Machines Made Simple.  Englewood, Colorado:  Teacher Ideas 

Press, 1993. 

 

Websites:   

 

Chivalry Kid zone – Cool Stuff for Children of all Ages.  

http://web.archive.org/web/20080316052319/http://www.chronique.com/Kids/nobles.htm  

  

Both of these sites have links to several sites about Simple Machines.  

http://www.kidskonnect.com/subject-index/15-science/99-simple-machines.html  

http://atlantis.coe.uh.edu/archive/science/science_lessons/scienceles1/finalhome.htm  

 

These site provide instructions on how to build other simple catapults.  
http://www.scientificamerican.com/article/build-a-catapult/  

http://kidsactivitiesblog.com/28664/building-a-catapult  
 

This a fun animated jousting game.   

http://www.tudorbritain.org/joust/index.asp 

 

An animated simple machines game from The Museum of Science and Industry in Chicago. 

https://www.msichicago.org/play/simplemachines/ 

 

  

http://web.archive.org/web/20080316052319/http:/www.chronique.com/Kids/nobles.htm
http://www.kidskonnect.com/subject-index/15-science/99-simple-machines.html
http://atlantis.coe.uh.edu/archive/science/science_lessons/scienceles1/finalhome.htm
http://www.scientificamerican.com/article/build-a-catapult/
http://kidsactivitiesblog.com/28664/building-a-catapult
http://www.tudorbritain.org/joust/index.asp
https://www.msichicago.org/play/simplemachines/
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Arms, Armor, & Simple Machines 

 

Student Viewing Guide 
 

Two-Handed Sword 

 

 Ways It Might Have Been Used: 

 

  1. 

 

  2. 

 

  3. 

 

Crossbow and Cranequin 
 

 Designs that I see on these pieces: 

 

  1. 

 

  2. 

 

  3. 

 

  4. 

 

  5. 

 

Parts of a Pistol That Are Simple Machines: 

 

  1. 

 

  2. 

 

  3.             
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Simple Machine Review: 

 
Simple Machine: Armor Court Example: Work the object does: Present Time Example: Work the object does: 
 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

Simple/Complex Machines in School Environment: 

 
Present your findings in the chart below- 

 Name the objects 

 Identify whether they are simple machines or complex machines (S or C) 

 Identify the specific simple machines found in the object 

 Tell what work the object accomplishes 

 

 

Name of the object: Simple or Complex Machine: Simple Machines found in the 

object: 

Work the object accomplishes: 
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Arms, Armor, and Simple Machines: 

Selected Images 
 

 

 

                                                                           
 

 

 

 

 

  

Armor for Man and Horse with Völs-Colonna Arms, c. 1575 
North Italy, 16th century 

Steel  
1964.88 

©The Cleveland Museum of Art 

Two-Handed Sword of the State Guard of Julius 
of Brunswick-Lunüneburg, c.1574 
Germany, Brunswick, 16th century  
Steel, leather and wire bound grip 

1916.1508 
©The Cleveland Museum of Art 
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Arms, Armor, and Simple Machines: 

Selected Images 

Half Armor for the Foot Tournament, c. 1590 
Pompeo della Cesa (Italian)  

Etched and gilded steel, brass rivets, leather and velvet fittings 
1996.299 

©The Cleveland Museum of Art 

Crossbow and Cranequin of Elector Augustus I of Saxony, c. 1553-1573 
Germany, Saxony  

Wood (walnut?), bone veneers, flax cord, steel (etched, traces of gilding), woolen 
pompoms, stock decorated wih inlaid trophies of arms 

1916.1723 
©The Cleveland Museum of Art 
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Arms, Armor, and Simple Machines: 

Selected Images 

Hunting near Hartenfels Castle, c. 1540 
Lucas Cranach (German, 1472 - 1553) 

Oil, originally on wood, transferred to masonite 
1958.425 

©The Cleveland Museum of Art 
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The Cleveland Museum of Art Distance Learning Evaluation Form 
 

Your Name______________________________________________________________ 

Your School_____________________________________________________________ 

School Address (with zip code) _____________________________________________ 

E-mail Address __________________________________________________________ 

Grade/Class of students (e.g. 10th grade French) ______________________________ 

Program Title ___________________________________________________________ 

Program Date ___________________________________________________________ 

Thank you so much for your participation in our distance learning program. We would appreciate 

your response to these questions by circling the appropriate answer and returning the survey.  

Please Mail or Fax to Dale Hilton at 216-707-6679 

5= Strongly Agree 4= Agree 3= Neither Agree nor Disagree 

2= Disagree  1= Strongly Disagree 

 

1. The teacher information packet was helpful for preparing my class and me for the distance learning 

lesson. 

5  4  3  2  1 

 

2. The teaching style of the on-camera instructor was interesting, engaging and fostered interaction. 

5  4  3  2  1 

 

3. The Teacher Information Packet was helpful in providing interdisciplinary extension activities that I 

did use or plan to use. 

5  4  3  2  1 

 

4. The distance learning lesson successfully taught its objectives. 

5  4  3  2  1 

 

5. The distance learning lesson was not interrupted by technical difficulties. 

5  4  3  2  1 

  

6. The pre-requisites the distance learning lesson and extensions are aligned with The National 

Education standards. 

5  4  3  2  1 

 

7. I plan to register for another distance learning lesson.  

(circle one) 

   Yes    No 

 If no, why?______________________________________________________________ 

 

 

 

8.  I would like more information about The Cleveland Museum of Art’s Teacher Resource Center. 

 (circle one) 

   Yes    No 
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9.  Why did you choose The Cleveland Museum of Art Distance Learning? 

 (circle one) 

 

a.) Price Point 

b.) Quality of lessons 

c.) Selection of lessons 

d.) Ease of working with CMA 

e.) Other 

 

10. How did you hear about The Cleveland Museum of Art Distance Learning program? 

 (circle all that apply) 

 

a.) CMA inservice 

b.) CILC 

c.) TWICE 

d.) Conference 

e.) Brochure 

f.) The Cleveland Museum of Art website 

g.) The Teacher Resource Center 

h.) Other 

 

 

11.  Do you have any additional comments about the distance learning lesson? 

 

 

 

 

 

 

 

 

 

 

 

Please return the completed teacher evaluation form to: 

 

Dale Hilton/Distance Learning 

The Cleveland Museum of Art 

11150 East Boulevard 

Cleveland, OH 44106 

 

Or fax to Dale Hilton at 216-707-6679 
 


