STEM Engineering Challenge Workbook

MIDDLE SCHOOL
20 STEM Challenges + STEM Challenge Journal

i~ ‘ ; “ @
g e =2 \

=

/ ¥ Reflective Questions
Extension Research Questions




STEM Engineering Challenge Workbook

MIDDLE SCHOOL
20 STEM Challenges + STEM Challenge Journal

Table of Contents
Pages STEM Challenge
3 Rube Goldberg Machine Engineering Challenge
7 Acoustic Instrument Engineering Challenge
11 Parachute Engineering Challenge
15 Solar Oven Engineering Challenge
20 Ball Run Engineering Challenge
24 Wind-Powered Car Engineering Challenge
28 Pasta Bridge Engineering Challenge
33 Simple Telescope Engineering Challenge
37 Sturdy Platform Engineering Challenge
41 Paddle Boat Engineering Challenge
45 Craft Stick Dome Engineering Challenge
49 Water Filtration Engineering Challenge
53 Balloon-Powered Rocket Engineering Challenge
57 Pasta Tower Engineering Challenge
61 Aluminum Foil Boat Engineering Challenge
65 Marshmallow Catapult Engineering Challenge
69 Straw Tower Engineering Challenge
74 Egg Drop Engineering Challenge
78 Paper Bridge Engineering Challenge
81 Paper Chair Challenge
86 STEM Challenge Journal




STEM Engineering Challenge Workbook

MIDDLE SCHOOL
20 STEM Challenges + STEM Challenge Journal

Rube Goldberg Machine Engineering Challenge
s etive:
Create & Rube Goldberg machine that uses at laast $ diffevent steps 10 sccomplish the sk of
poppeg & halloon

Educatioaal Goaks

This challenge aligas with Next Generation Science Standards (3
= Foster an undenstanding of simple machines and mechan
= Enceurspe peoblem.solvieg ssd eritieal ihinking.

vity in design and exection.

ik 1nd prect manspeeent ikilli

= Apply concepts of encrgy wasadcr, saoton, s foeves

55y and aims to:
advantage.

Materiah
« A variety of hosschold of classroom items (e.g., dominogs, tobes, marbies, string,
pellcys. balloans, tape, popsic e sticks).
= A ballison (the fisal target of your mackine).
= Timsr or stopeatch
= Camers of smanpone 10 focesd the final mackise i
= Additional items stdests bring in prior (o sarting.

Guhdelines and Hules
1. Mischine Requiremerts
» Your machine must complets the task of poppisg & balloon
« Mot have a minimum of § distinc sicps.
+ Each sicp mus istialc the next sicp |n e soqecace (5o buman intervestion
allorwed afier dhe stare).

2. Size Limit The machine met it witkin s 2-meter by J-meler area
3. Safery: ATl designs st be safe foe both pamscipants and spectaos.
sharp ohjocts, or anything that could b comidered danger

Judging Criteria
Vo maching will by asscsed o the followisg
= Comphenity: Number of sicps and transitions beween them.
= Creativity: Originality and resourcefulness of the desipn.
= Funethomlity: Suecemful comgletios of the
= Teamworic Cooperstion sad coodination within your team

Steps to Suecess
1. Brainssorm {15 — 20 min - Think about poteatial sieps and how they cod
2. Desiga (25 - 35 min) Plas your machine o= paper, cosidering the onkd
and how you will use your maserials.

3. Build (70 - 120 smis): Sart conrueting your machise, teating each siep)

4. Test and Herate: Trisl and emor is part of the process. Keep tweaking y
it wisrks consistently

5. Present: Prescn your successful Rube Gulfberg machine.

Rube Goldberg Machine Reflection Questions

After the challenge, swer the follewing questions

b What were the most ssoocuf
you think they worked so well?

compomenes of yust Rube Goldberg machine snd why do

2. Dheseribe s problem you escountered during the constriction.of your mschine. How did
wiou et 3, el whist il yous D froes that experience

3. 1 you bad more time, saterial, of could st over, whst would joe do Efferently in
yiour design Hiosw oould yess increass the complenity o efliciency of yous st hine?

1

3
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Rube Goldberg Machine Extension Questions

Whe was Rube Colderyg and Bow have his castocms and machine concepts influenced
miodiem entertainment, art, or engincering?

Are there any real-world applications of Rebe Goldborg-like mashines that sorvo
practical purposce in industry or technology? Provide cxamples and explin their
fanctions.

How do the prineiples of cammgy comscrvation and ranafir play 2 rels & the |
sucesful Rebe Gobberg machise? Can you think of an cxample where a
misaderstanding of these principles might cause a machine o faif?

Design Your Rube Goldberg Machine

Befoee o itast bebiing vous Bube Goldbery machine, it's s 1o pul on your cagin
S yonz

and deaw yous dexiga. That drawing will be your blacpeint - the plan that g

comitiuction
Hese's
1. Imagine It How will yom use your materials o make it svardy snd strong?
2. Drww It Sketch your Rube Goldberg Machine design
B Detailed: The mace you show in your drawing, the casier it will be when you start building
e you're happy with yows blscprint, shar it with a classmals or teacher 10 zet their thowghis
Them, gather your materisls, sl pet ready b buikd!

= Miniion




