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Objectives 

1. Students will be introduced to Rube Goldberg, cartoonist and inventor by 

viewing his work and other artists’ work inspired by him. 

2. Students will design and plan a Rube Goldberg machine. 

3. Students will create a Rube Goldberg machine, or draw it and list its actions. 

4. Students will present their machine, discuss how it relates to other curricula areas 

(specifically engineering and science), and interpret the artistic meaning behind 

these types of machines. 

Science Standards: 
SC02-S2C2-all 

Visual Arts 

Standards: 

SC02-S1C2-101 

SC02-S1C5-102 

SC02-S2C1-105 

SC02-S3C1-101 

SC02-S3C4-101 

 

 Objective #1:   

Students will be introduced to Rube Goldberg through discussion as well as 

looking at several of his cartoons.  Students will also see videos of Rube 

Goldberg machines created by other artists inspired by Goldberg’s cartoons. 

Objective #2: 

After seeing several cartoons and videos, students will create their own 

cartoon or machine.  To plan, students will answer the following questions: 

What is the purpose of your machine?  What task will your machine 

accomplish?  What objects or mechanisms will you use in your machine so 

it completes its task?   

Objective #3: 

Students will create their drawing or machine.  Drawings should include a 

list of how the machine works—what starts the machine?  What are the 

intermediate steps and the final outcome?  

Objective #4: 

Students will present their drawing or machine.  As a class, discussion will 

include how Rube Goldberg machines relate to fields other than art—

specifically students should discuss its applications to science and 

engineering.  Lastly, students will interpret the meaning behind Goldberg’s 

cartoons—what was his purpose?  What did he want the audience to learn? 

Equipment &Supplies 
•PowerPoint of cartoons and 

video links (provided) 

 

 

 

•Paper 

•Writing utensils 

 

 

 

 

 

 

•Paper 

•Writing utensils 

•Craft supplies 

 

 

 

N/A 

Rube Goldberg Machines          Grade 2 



Script 

Objective 1: 

•Use PowerPoint (provided) to introduce students to Rube Goldberg and his art. 

 

Objective 2: 

*Option: this could be a long-term project, planning and executing an entire Rube Goldberg 

machine, otherwise students can just draw a cartoon version for a shorter in-class activity 

•Your goal is to design your own Rube Goldberg machine.  Keep in mind all the examples 

you’ve seen so far.  Here are your guidelines: 

1. Establish the purpose of your machine. 

2. Use at least 5 different steps in order to accomplish the goal of the machine 

•Think about what materials you will use to execute the machine. 

•Initially sketch out your machine, label each step and make a list of materials you will need to 

build it 

 

Objective 3: 

•Make a finalized version of your cartoon or machine.   

 •Include a list of steps 

•What would happen if you took out one of the steps? 

•If you created a machine—did it work the first time?   

•What changes or adjustments did you have to make?   

•After tinkering with your machine, does it work every time?   

•What are the most difficult steps in the machine?   

•How could you make it more reliable? 

•If you made a cartoon—would it be possible to physically create this? 

 •What materials would you need? 

 •What would be the most difficult part of assembling this machine? 

 

Objective 4:   

•Students will present their final product. 

Discussion: 

•What other fields of study does a Rube Goldberg machine relate to and why? 

•What do you think Goldberg’s purpose was in his drawings? 

•What do you think the message was that Goldberg wanted his audience to take away? 

•What do you think about when you look at Goldberg’s cartoons? 

•What did you want us to learn or think about when you built your machine? 

 

 

 

 

 

 

 

 

 

 



Behind the Science: FAQs 

Q.  Rube Goldberg machines inefficiently accomplish a task, how is that considered 

engineering? 

A. Engineering is inventing a machine or process, so it falls under this category.  Despite its 

inefficiency to accomplish its final task, there is a substantial amount of information and 

innovation in the mechanisms and intermediate steps.  Often in engineering research the best or 

most efficient machine is developed over time, and what is learned along the way can be applied 

to other processes or systems. 

 

Q. In some of the videos, the machines don’t appear to have a defined ‘final task.’  Why is 

this? 

A. As discussed in the question above, the substance of these machines are in the steps, not 

the final outcome.  That said, the final task can be as simple as dropping a ball into a cup, turning 

a wheel, knocking over a domino, etc.  The final task does not necessarily have to be useful in 

one’s daily life. 

 

Q. What was Goldberg’s purpose in his drawings? 

A. The apparatuses he drew performed simple tasks in complex ways.  Goldberg was 

bringing attention to the fact that some machinery created today is entirely useless.  If something 

is not useful it’s absurd for someone to use it, however, many useless machines are still being 

used! Looking at Goldberg’s cartoons makes the audience ask the question: what about a 

machine inspires people to use it?  Is it the machine alone that people want, or is publicity 

keeping these machines in use? Some examples: a DVD re-winder, a straw that is sealed at both 

ends.  An artist with similar themes is Katerina Kamprani, an example is shown below: 

 

 
 

Additional Resources: 

1. Website: Katerina Kamprani’s art: http://www.kkstudio.gr/projects/the-uncomfortable 

2. Book: Rosie Revere, Engineer by Andrea Beaty. 

3. Book: The Boy Who Harnessed the Wind by Bryan Mealer and William Kamkwamba 

4. For additional materials contact: education@childrensmuseumtucson.org 

 

http://www.kkstudio.gr/projects/the-uncomfortable
mailto:education@childrensmuseumtucson.org
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Objectives 

1. Students will be split into groups and assigned a scientist or inventor that they 

will research and learn about. 

2. Students will create a script based on their historical figure. 

3. Students will design costumes, props and plan their stage movements. 

4. Students will perform their play for the class, and the audience will give 

constructive feedback for each performance. 

Science Standards: 
SC02-S3C2-02 

Beginning Theatre 

Standards: 

SC02-S1C1-103 

SC02-S1C3-101 

SC02-S1C5-103 

SC02-S2C2-103 

SC02-S2C5-103 

 

Objective #1:   

The class will be split into three groups and will be assigned one of the 

following people(s): Henry Ford, Wilbur and Orville Wright, or Alexander 

G. Bell.  Students will collect information about their person(s) to enable 

them to create a story about the contribution made by their scientist(s). 

Objective #2: 

Groups will create a script based on the contribution made by their 

respective inventor(s).  They should include more than 2 characters—who 

else contributed to this invention?  How did they help the main character(s)? 

Each group should also assign one student to be the director. 

Objective #3: 

Each group will design costumes and props (as supplies allow) and practice 

their short play on a stage/in a stage area.  They should run through their 

script using movement and props. 

Objective #4: 

Each group will perform for the class.  After each performance, the class 

should give feedback: what did you learn from the play?  How did the 

costumes and props contribute to your overall understanding?  How could 

this performance have been improved?  What did you think about each of 

the characters and their contribution to the plot? 

Equipment &Supplies 
 

•Computers or literature for 

research  

or 

•Information sheets (provided) 

 

•Paper 

•Writing utensils 

 

 

 

 

 

•Craft supplies 

•Performance space 

 

 

 

 

•Performance space 

 

 

 

 

 

Scientist’s Theater           Grade 2 



Script 

Objective 1: 

• Split the class into groups.  Assign each group a scientist or inventor. 

•Allow students to research their scientist, or give them the fact sheets provided below. 

*Optional: if you would like to run through an example with your class, additional resources link 

2 provides free, short, elementary level scripts on a variety of topics.  Link 3 is a book for 

science based plays. 

 

Objective 2: 

•Based on your scientist, create characters and a plot based on their life or invention.   

 •When did this person live? 

 •How did their contribution influence society? 

 •Who were the other people that made this possible? 

 •How did your scientist feel about their accomplishment? 

•Assign at least one group member the role of director, and everyone else should be an actor. 

•All students will contribute to the script, costumes and stage prop creation. 

•Once your script is complete, you may begin designing props and costumes. 

 

Objective 3: 

•Give students craft supplies and a designated performance space 

•You should run through your entire play at least once 

 

Objective 4:   

•Each group will perform for the class 

•What did you learn from the play? 

•Did you know what time period in history the play was occurring? 

•How did the costumes and props improve the play? 

•What could be improved for the next performance (if there was one)? 

 

Behind the Science: FAQs 

Q.  How do cooks use science? 

A. Cooking involves many chemical reactions, like baking yeast in bread.  Food 

preservation like canning or pickling also involves science.  There is an entire field of molecular 

gastronomy, which combines physics, chemistry and cooking to create interesting versions of 

food.  One may also relate nutrition and food science to cooking. 

 

Additional Resources: 

1. Website: the science of cooking: http://www.exploratorium.edu/cooking/ 

2. Scripts: Reader’s Theater: http://www.teachingheart.net/readerstheater.htm 

3. Book: Super Science!: Reader’s Theatre Scripts and Extended Activities by Lisa Blau 

 
 
 
 
 
 

http://www.exploratorium.edu/cooking/
http://www.teachingheart.net/readerstheater.htm


Fact Sheet: Background of Scientists and Inventors 

 

Henry Ford 

Born: July 30, 1863  

Died: April 7, 1947 

Location: Michigan 

Occupation: Industrialist, founder of Ford Motor Company 

Famous for: developed the first widely affordable car 

“Coming together is a beginning, staying together is progress, 

and working together is success.” 

Alexander Graham Bell  

Born: March 3, 1847 

Died: August 2, 1922 

Location: Born in Scotland, lived in UK and Canada 

Occupation: scientist, inventor, engineer 

Famous for: patenting the first telephone 

“Sometimes we stare so long at a door that is closing that we see 

too late the one that is open.” 

Wright Brothers 

Orville Wright 

Born: August 19, 1871 

Died: January 30, 1948 

Wilbur Wright 

Born: April 16, 1867 

Died: May 30 1912 

Location: Midwest 

Occupation: inventors 

Famous for: building the world’s first successful airplane 

“If we all worked on the assumption that what is accepted as 

true is really true, there would be little hope of advance.” 
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Objectives 

1. Students will identify the primary colors and explore how colors interact. 

2. Students will learn about what colors are, and where they occur in 

everyday life e.g. rainbows and light through a prism. 

3. Students will experiment with colors and materials to create a color wheel. 

4. Students will discuss how colors vary by using different materials as well 

as from an original artwork to a reproduction. 

 

Science Standards: 
SC02-S5C1-02 

Visual Arts 

Standards: 

SC02-S1C2-101 

SC02-S1C2-102 

SC02-S2C2-001 

SC02-S3C5-001 

 

Objective #1:   

Students will be introduced to the primary colors and color wheel.  As a 

class, students will brainstorm objects in nature that have each of the main 

colors.  Then, students will classify whether those objects are solids, liquids 

or gases, wonder about why any phase of matter can have color and answer 

the question: what is color? 

Objective #2: 

Students will return begin to answer the question of what color is by 

learning about how colors can be created from white light.  Students will see 

how light acts as it travels through a prism as well as how rainbows form.  

They will learn that white light contains all the colors of the rainbow. 

Objective #3: 

Students will use various materials to mix primary colors and create color 

wheels.  They should keep a list of how different materials mix colors as 

well as the various textures.  

Objective #4: 

Students will compare and contrast how well different materials mixed 

colors as well as the textures of the materials.  They will be shown original 

artworks alongside reproductions to compare and contrast them, and discuss 

the value of each. 

Equipment &Supplies 
 

•PowerPoint (provided) 

 

 

 

 

•Videos (included in 

PowerPoint) 

 

*If available: prism, 

flashlight, water mister 

 

 

•Craft supplies—crayons, 

colored pencils, markers, 

paint, water colors, tissue 

paper, translucent paper 

(overhead pages) 

 

•PowerPoint (provided) 

 

 

 

 

 

 

Colors             Grade 2 



Script 

Objective 1: 

• Use PowerPoint (provided) to guide discussion 

•What is color?  

•Thought experiment: a screen—it’s white, but when you turn on the projector, it looks 

different colors.  What color is it? 

•Color is light, so the screen appears to be whatever color it is reflecting.  It reflects 

ambient/white light when the projector is off, due to the overhead lighting.  When the 

projector is on, it reflects the light from the projector. 

 

Objective 2: 

•Use PowerPoint (provided) to guide discussion 

*Optional: If you have a prism and light source: show students and allow them to create a 

rainbow using these materials. 

*Optional: If you have a water mister or hose: create a dense mist of water outside on a sunny 

day.  You should be able to see a rainbow of colors reflecting off of it. 

 

Objective 3: 

•Give students as many coloring materials as you have available. 

•If you have limited time, assign groups of students certain materials and compare the color 

wheels as a class. 

*Optional: If you have flashlights, tissue paper and rubber bands you could try the following: 

 
Objective 4:   

•Which materials mix colors well? 

•Which materials make the most vibrant colors?   

•What are differences and similarities in texture of the materials? 

•If you took a picture of your color wheel to give to your family and friends, how would it be 

different from the one in your hand?  

•Would you rather keep the original or keep a copy?  Why? 

•Artists usually only make one original, and reproductions are made to sell.  What is a 

reproduction?   

•Let’s look at a couple examples of originals and their copies to compare and contrast them. 

 •Use PowerPoint for visuals 

•Lincoln Memorial: are they the same size? Are they the same material? Are they the same 

texture? 

•Acrylic painting: are they the same dimensions?  No, the poster is flat and the painting is on a 

3D canvas.  Are they the same material?  No, the original is acrylic paint, the poster copy would 

be in printer ink.  Are they the same texture?  No, the copy is flat and the original has height due 

to the thickness of the paint. 

 



Behind the Science: FAQs 

 

Q.  Why are there different sets of primary colors? 

A. Primary colors are any colors that can be combined to create every other color.  There are 

many various color models, and each has a different use, some examples follow.  In paint 

pigment, the primary colors are red, yellow and blue.  In printer cartridges (as you may noticed) 

the color cartridges are yellow, magenta and cyan, and from those three base colors you can print 

any color.  You may also notice how the colors don’t print correctly if one of the cartridges is 

empty.  The RGB model (red, green and blue) is used for digital displays like computers, 

cameras and TVs.  However, green is not necessarily the exact same hue on every single device.   

 

Q. What are the additive and subtractive color systems? 

A. These are two theories of color and have different base colors.  Additive color mixing is 

based on red, green and blue whereas subtractive color mixing is based in cyan, yellow and 

magenta. 

 

Q. What is color? 

A. The shortest answer is that color is light.  Light from an object reaches our eyes, and we 

perceive its color based on its wavelength.  An object can either reflect, emit or absorb light.  For 

objects that reflect light, the wavelength of light that the object does not absorb gets reflected, 

and that is what reaches our eyes.   

 

Q. Are white and black considered colors? 

A. White is the combination of all the colors of the rainbow.  Black is the absence of light, 

which is why the sky is dark at night—nothing is reflecting or emitting light in the parts of the 

sky that are black.  Stars emit light and planets reflect light from the sun, which is why we can 

see those at night. 

 

Q. How does a prism separate colors? 

A. Each color has its own wavelength.  As light travels through a medium, such as plastic, 

glass, water, etc., it bends/refracts.  Different wavelengths will have different angles of refraction 

due to differing speeds in the medium, thus the prism separates the original white light into its 

color components. 

 

Additional Resources: 

1. Video: colored gases: https://www.youtube.com/watch?v=Xz2GZ6Wo9Wk 

2. Website: how rainbows form: http://discoverykids.com/articles/how-do-rainbows-form/ 

3. Book: Monsters Love Colors by Mike Austin 

4. Game: mixing colors: http://www.colorwithleo.com/art_colorwheel.php 

 

 

 

 

 

https://www.youtube.com/watch?v=Xz2GZ6Wo9Wk
http://discoverykids.com/articles/how-do-rainbows-form/


Artstigators Supplemental Lesson 

SY 2015-2016 

   

 
 

Objectives 

1. Students will define music, brainstorm about music (instruments, genres, 

artists, etc.) and discuss whether they play any instruments. 

2. Students will determine what causes the sound from various types of 

instruments and learn that sound waves are created from vibration. 

3. Students will create their own instrument from various materials. 

4. Students will explore how to change the pitch of an instrument. 

 

Science Standards: 
SC02-S1C1-01 

SC02-S1C2-02 

 

General Music 

Standards: 

Creating-Anchor 

Standard 1a, 2a 

 

Objective #1:   

Students will define music and give examples of different types of music 

(genres, sounds), they will create a list of instruments and musical artists.  If 

any students play instruments that will be included in the discussion. 

Objective #2: 

Students will use their list of instruments to determine what part of the 

instrument causes the sound we hear.  How is each instrument played?  

What are the other pieces of the instrument used for?  As an example, a 

guitar is played by plucking the strings, which cause the sound.  The frets 

are used to play specific notes, etc. 

Objective #3: 

Students will be given a wide variety of materials and asked to make an 

instrument.  It does not need to resemble a known instrument.  The only 

requirement is that it can produce more than one sound/pitch.   

  

Objective #4: 

Students will be asked how to change the pitch of an instrument.  What does 

this mean for a stringed instrument versus a horn instrument?  What about a 

tuning fork?  Students will learn about vibrations and how the rate of 

vibration determines the pitch.   

 

Equipment &Supplies 
 

•N/A  

 

 

 

•N/A 

 

 

 

 

 

 

•Various items: boxes, string, 

rubber bands, tape, fabric, 

sticks or writing utensils, 

wire, scissors, other craft 

items to make instruments 

that students may request 

 

•Same as above 

 

 

 

 

 

 

 
 

Music             Grade 2 



Script 

Objective 1: 

•What is music?  How would you define music? 

•What is used to make music? Do you have to have an instrument to make music? No, we can 

use our voices, our hands to clap or snap, we can tap our feet, etc. 

•What are some examples of music?  What do you listen to?   

•What does genre mean? A genre is a category, so we can group together music that is similar to 

each other in some way i.e. sound, time period, instruments used, etc.   

•Let’s make a list of music genres. 

•Let’s make a list of musical artists (try to include at least one artist from each type of genre). 

 

Objective 2: 

•Do you play any instruments?   

•How does that instrument work/how do you play it/how does it make sound? 

•Discuss: strings, brass, woodwinds, percussion 

•For each type of instrument: 

•What causes the noise?  Is it your fingers plucking a string, hitting a drum or your mouth 

blowing air into a tube?  

*See additional resources #1 for additional information for each type of instruments. 

•If all we need is to pluck a string to make a noise, why do guitars, violins, etc. have all those 

other parts? 

•What do the pegs at the top of the instrument do?  They hold the strings tight so they can be 

played.  

•Could you play a note on a loose string?  No—try it! 

•A piano works by hitting a key, do you know what happens inside the piano to produce that 

sound?  Strings!  By playing a key, inside the piano you are hitting a string that vibrates to make 

that note. 

•Think about how instruments work, do they only have one sound or do they have many?  In the 

next exercise we are going to create our own instruments! 

 

Objective 3: 

•Now it’s your turn to make an instrument.  Remember the types of instruments we discussed 

and how they make noise. 

•The only requirement is that you can play more than one note or sound. 

 

Objective 4:   

•How did you create different types of notes or sounds on your instrument? 

•To change the pitch, you need to change the rate of vibration or length of the object that’s 

creating the noise or vibrating. 

•For strings you need to vary the length.  This can be done on a single string using frets or your 

fingers to shorten it.  This can also be achieved by using many strings that are at varying fixed 

lengths, like the piano. 

•For horns you need to change the length of the air passage.  On a trombone there is a slide that 

does this. 

•For drums and cymbals, different sizes and shapes achieve different tones. 

 



Behind the Science: FAQs 

 

Q. Why can’t we see the vibration of a string on a stringed instrument? 

A. The amount of movement that small strings make is small, in some instances too small to 

detect with your eye.  You can see a string vibrate if it is much longer, such as in an octobasse 

(see additional resources #5) or if you use a strobe light (see additional resources #6).   

 

Q. How do I describe how each type of instrument works? 

A. The website given in additional resources #1 explains the science behind each instrument 

type as well as a general overview on the physics of sound. 

 

Q. How can I demonstrate different pitches and how to create a variety of them? 

A. A concise and visual way to demonstrate different pitches is to use tuning forks 

(alternative: xylophone) to show that the size of the object being struck changes the sound.  It is 

difficult to show the vibration of these instruments unless they are paired with a strobe light 

(again see additional resources #6).  It may also be beneficial to students to show them that 

different materials (of the same size and shape) might produce different sounds—this is due to 

the density of the material and consequently the rate of vibration. 

 

There is a video by PBS that demonstrates vibration and pitch: 

http://www.pbslearningmedia.org/resource/phy03.sci.phys.howmove.collage/understanding-

vibration-and-pitch/ 

 

Q. Is there a simple demonstration to show students that sound is caused by vibration? 

A. Ask students to feel their throat while they hum or speak—they should feel the vibration!   

 

 

 

Additional Resources: 

1. Information: https://method-behind-the-music.com/mechanics 

2. Book: Horace and Morris Join the Chorus (but what about Dolores?) by James Howe 

3. Book: Zin! Zin! Zin! A Violin by Lloyd Moss 

4. Book: Hello, Everybody! (Music Together Singalong Storybooks) by Kenneth K. 

Guilmartin. 

5. Video: Octobasse: https://www.youtube.com/watch?v=12X-i9YHzmE 

6. Video: strobe light with a vibrating cello: 

https://www.youtube.com/watch?v=v1SoRO4e8N0 

7. Musical Instrument Museum website: http://mim.org/ 

8. Website: information about tuning forks: 

http://www.physicsclassroom.com/mmedia/waves/tfl.cfm 

9. Activity: http://www.exploratorium.edu/snacks/sound-sandwich 

 

 
 

 

http://www.pbslearningmedia.org/resource/phy03.sci.phys.howmove.collage/understanding-vibration-and-pitch/
http://www.pbslearningmedia.org/resource/phy03.sci.phys.howmove.collage/understanding-vibration-and-pitch/
https://method-behind-the-music.com/mechanics
https://www.youtube.com/watch?v=12X-i9YHzmE
https://www.youtube.com/watch?v=v1SoRO4e8N0
http://mim.org/
http://www.physicsclassroom.com/mmedia/waves/tfl.cfm
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