Unit 1: What is STEM?

PHJH STEM Curriculum Map

ProjectSTEM Activities

Week 1

Week 3

Week 4

Week 5

‘Week 6

Week 7

‘Week 8

TEM Challenges

“omputer Science

lary Crossword

What is a Computer Program?

Lesson 0.
Growth Mindset

Lesson 0.

Marshmallow Chall

Small Group Mini-Project

Pair Programming

Lesson 0.

Engineering & Design

esson
Animate a Name

Lesson 1.3:
Exploring the XY Grid

Lesson 1.4:
Magic Room Cleaner

Lesson L.5:
Unit Recap and Debugging

Lesson
Introduction to Loops (Unplugged)

Exploring Animation

Unit Recap and Debugging

Unit 4: Robotics

Conditionals

Lessof
Race to the Finish, Part 1

Lesson 3.3:
Race to the Finish, Part 2

son 3.4:
Dance Battle
Lesson 3.5
Mid-Unit Recap and Debugging

Inplugged)

Rocket Launch

Lesson 4.3:
Let's Chat!
so

Translator

Mid-Unit Recap and Debugging

Data and Variables (Unplugged)
I
Mad Libs

L
Improve the Games

termediate

atar Builder

Skyscraper STEM Challenge

Student Group Packet
Teacher Directions Packet

Paper Airplane Challenge

Walking Paper Horse Challenge

Airplane Launcher Challenge

nit Recap and Debugging

Unit 5: Design & CAD Programming

Tallest Cup Tower Challenge

Student Group Packet
Teacher Directions Packet

Ine Challenge

Week 9

Week 10 & 11

Week 12

Week 13 & 14

Week 15

Week 16 - 18

Cup Stacking Challenge

Hand Crank Wench

Introduction to Engineering & Design

« Lesson Plan - Solving Everyd:

« Introduction to tk
Cycle Presentation

ro RVR Intro Video

Sphero RVR Lessons
« RVR Lesson |

ol Case Study Activity
+ Scenario Wsh

iroup Leader
 Group Discussion Response Sheet

iscussion Wksht

Bridge Build Activity
- Challenge Packet
+ Prototype Build & Test

- Schematic Drawing

Design & Build

* RVR Lesson 2
- RVR

son 3

RVR Obstacle Course

Packet

CAD Modeling
'+ CAD Modeling Lesson
+ CAD Modeling Worksheet

3D Name Plate Keychain Project
 Keychain Project Student Directions

+ 3D Printing Introduction

TinkerCAD Skills Review
+ TinkerCAD Tutorials

Cellphone Keychain Stand Project
- Celiphone Keychain Stand Student Directions

Card Towers Challenge

Twist & Turn Roller Coastel

Book Stacking Challenge



https://www.steampoweredfamily.com/how-to-make-a-paper-airplane/
https://www.cool-ology.com/2020/04/16/make-a-walking-paper-horse-cool-physics/
https://littlebinsforlittlehands.com/wp-content/uploads/2023/03/New-Earhart-airplane-launcher-download.pdf
https://mediad.publicbroadcasting.net/p/wkar/files/309-07-cup-stacking-challenge-curiosityguide.pdf
https://kidsactivitiesblog.com/80672/red-cup-stem-challenge-for-kids/
https://littlebinsforlittlehands.com/build-a-winch-simple-machine-recycled-stem-activity/
https://youtu.be/eDi4GOH7Fgc
https://www.feelgoodteaching.com/2017/05/stem-challenge-card-towers.html
https://drive.google.com/file/d/1WeFDbXysxcRVPvQXs6q-nJCt2UOZ7SMW/view?usp=sharing
https://www.extension.iastate.edu/greene/files/documents/paper-chain-challenge.pdf
https://teachbesideme.com/make-paper-hold-up-books/

Concepts & Skills

Vocabulary

Resources/Materials

Standards

Intro to STEM Presentation

STEM Vocabulary Crossword

- Define STEM

- Identify the skills used in STEM

- Understand why STEM is important

- Begin leaming about engineering & the design
process

- Engincering

- Design Process

- Problem Solving
- Critical Thinking
- Perscverance

- Digital Literacy

- Model

- Prototype

- Invention

- Innovation

- Criteria

- Constraints

- Computer Science
- Efficiency

- Brainstorm

- Intro to STEM PPT
- STEM Vocabulary Crossword
- Crossword Answer Key

Students understand fundamental concepts of how technology works, demonstrate the
bility to choose and use current technologies effectively, and are adept at thoughfully exploring
emerging technologies.

Marshmallow Challenge
Team Building Activity

- Structural Design

- Weight

- Material Selection

- Trial & Error

- Reflecting on & refining design

- Freestanding Structure
- Team Building
- Reflection

- Marshmallow Challenge Packet
- Measuring Tape
- Build a Tower. Buid a Team TED Talk Video
- Consumable Materials Per Group
20 Sticks of Spaghett

- 1 Paper Bag or Envelope
- 1 Large Marshmallow

MS-ETS1-1: Define the criteria and constraints of a design problem with suﬂ'cm\\ prccmon ©
ensure a successful solution, taking into account relevant scientific principles and pot

impacts on people and the natural environment that may limit possible solutions.

+ MS-ETS1-4: Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved,

ISTE

+ 1.4a: Know and use a deliberate design process for generating ideas, testing theories, creating
innovative artifacts, or solving authentic problems.

« Lde: Develop, test, and refine prototypes as part of a cyclical design process.

+ 1.4d: Exhibit a tolerance for ambiguity, perseverance, and the capacity to work with open-ended
problems.

ITEEA

+ STEL-1J: Devel s and wmms that solve p
o on individualorcaletive needs and s

« STEL-IM: Apply creative problem-solving slmwgics 10 the improvement of existing devices or
processes or the development of new approaches.

* STEL-2Q: Predict outcomes of a future product or system at the beginning of the design
process.

« STEL-2S: Defend decisions related to a design problem,

. s'rm,-sn Explore how technologies are developed to meet individual and societal needs and

s and extend capabilities

" STEL7P: st the bneisand opportunities associated with different approaches to
design.

« STEL-7Q: Apply the technology and engineering design process.

* STEL-7R: Refine design solutions to address criteria and constraints.

+ STEL-7S: Create solutions to problems by identifying and applying human factors in design.
* STEL-7T: Assess design quality based upon estabiished principles and elements of design.

+ STEL-7U: Evaluate the strengths and weaknesses of different design solutions.

« STEL-7V: Improve essential skills necessary to successfully desigs

+ STEL-8J: Use devices to control technological systems.




Block/Unit

Lesson(s)

Objectives

Vocabulary

Standards

Lesson 0.1: Why Does Computer Science Matter?

[Lesson 0.2: What is a Computer Progr:

| ldenfy taditonal and non-taditonal systems as mmpmm

- Computer Science
- Growth Mindset

|IL.CS Standards/CSTA Standards
- 21C-20: Compare mdeofts ssoiaed wih compuiing echnologies hat ffc people's
eryday activities and career options.

Block A - Solve basic through problem- e 2007 Represont data i maltiple encoding schemes.
Unit0 oson 0 g_’x‘;}:ﬂ;’:_"::mg - Explain thereal-world socal, creaive, and practcal anetions of N g’:mf“" - 2-AP-13: Decompose problems and sbproblms inopars 0 il e desin,
e e Terrograming computer science. | Sprie implementation, and review of programs.
- 2-AP-15: Seck and incorporate feedback from team members and users to efine a
- Block Paletie
solution that meets user nceds:
- Seripts
- Code Area
- Backdrop
- Stage
. Green Flag
- Demonstrate how events are used to trigger actons to happen in Scratch.
- Explain the relationship between events and responses.
- Build chains of events and responses i both sequentia flow and parallel
flow
- Demonsiaie o sesuences e procesed om 0 0 bt n i
¥ ovid anaimation n Sert usin theItrs f e name o
Lesson 1.1: Events and Responses - dentify animation as a series ofstill images shown in rapid succession. e das lex problems as algorith
PPN P |* Utilize XY coordinates to move multiple sprites around the Scratch Stage in ! |* 2-AP-13: Decompose problems and subproblems into parts to facilitate the design,
ILesson 1.2: Animate a Name Parallelism
BlockA e Y Grid sequences. e implementaon,and e of prog
Unit 1 [pswtow P - Eslan e i s e Mt o 00 canse [ L0 AP-17: Systematically test and refine programs using a range of test cascs.
Lovon 15 Nia-Uni Recap and Debugging |+ Develop a Scratch animation of a sprite kicking a ball across the Stage, : g;ﬁ“":'""“s
- Excte events when a key is pressed in Scratc
- Make a scene initialize when their Scratch program starts,
- Explain the difference between the move steps and glide blocks in Seratch
- Debug a series of programs using concepts Ieamed in Unit
- Explain what example Scrateh code blocks from this unit do i a progam
- Demonstrate understanding of Unit 1 concepts.
- dentify repeat and forever blocks in Scratch as loops
- Explain why loops are usefulin programming.
- Create an algorithm that uses loops
- Interpret animation as a seics of rames that re shown in rapid succession.
- Compare the cffects of ifferent repeat and wait block values on a Scratch
Jamimation. - Loop
Aol the concept ofnilization o animaion by spciing a g | Algrtm IL CS Standards/CSTA Sta
Lesson 2.1: Introduction to Loops (Unplugged)  [costume for a sptc. - Frame P e o sy clo progruns that combin contrl suctnes,
Bockn |Lesson 2.2: Exploring Animation - Explain the difference between infiite (forever) and count-controlled - Frame Rate includi
U“‘_‘ 3 Lesson 2.3: Effects in Animation |(repeat) loops. - Computer Graphics Inested loops and compound conditionals.
i |Lesson 2.4: Vector Animation |* Demonstrate how effects can be created in Scratch animations by using -« Bitmap -AP-17: Systematically test and refine programs using a range of test cases.
Lesson 2.5: Mid-Unit Recap and Debugging loops. - Vector  Represent data using multple encoding schermes.
- Mode the llusion of 3-D (aka multplanar) movement on a 2-D surface |+ Animation
using Scratc
- Determine when to use bitmap raphics versus vctor graphics.
- Modify sprites using the vetor art tool in Seratch.
- Debug a series of programs using conceps leamed in Unit 2.
- Explain what example Scratch code blocks from this unit do in a program.
- Demonstrate understanding of Unit 2 concepts.
- Interpret i-then and iFthen-lse blocks in Scratch as conditional satemens.
- denify conditional statements in cveryday decision-making. .
- Build a conditional statement from  starter template using if-then-¢lse in ! docode (0 addl ’
Scrateh.
e and iz pcudocode and flowchars for theieSeratch programs. | A1 Desgnand ey Gevelopprograms that combine conrol St
Lesson 3.1: Conditionals - Create flowcharts for thir Scratch programs. UG and  conditonal
Lesson 3.2: Race to the - Build a single player racing game in Scratch using conditionals. ied loops and compound condiomal. bers and .
ok [Lesson 3.3: Race to the Finish, Part 2 | Test for both true and false conditions in their racing game progra [ AP-1S: Seck and incorporate feedback:from team members and users 0 refine &
Lesson 3.4 Dance Battle - Toat for bt rue and flsc condiion in condiional Satements suciured a5 o erneeds
ILesson 3.5 Mid-Unit Recap and Debugging i then-clse. P
| Develop a script that runs code in response to continuously checking fora |, Lt Then-Else Statements
- Develop ¥ Forever Block - 2-AP-17: Systematially tst and refine programs using a range of st cascs.
s af programs using concetslamed n Uni 3 - 2-AP-19: Document prograims i order o make them casier o follow, test, and debug
- Explain what example Scratch code blocks from this unit do in a program.
- Demonstrate understanding of Unit 3 concepts.
- Classify operators s arthmeti, comparison, or boolean types.
- Evaluate expressions that use Operators blocks. (andardy CSTA Standa
- Make use of the three boolean operators and, ot o). - Operator L bl o — i
- Create conditions using boolean operators - Expression e pseudocode b
¢ . AP 12: Dt ety Sevlon prorems ot combie ottt srucn,
- Build a progran that collects user input that is sed elsewhere in the - Evaluste
Leson .1: Operators Unpugged) ioding ncuet oaps and compoun condiiont
program. - Arithmetic Operator ; .
Lesson 4.2 Rocket Lau - 2-AP-13: Decompose problems and subproblems into parts to fucliate the design,
Block C h - Compose aset of questions and responses for a chatbot that minic human |+ Comparison Operator
Plock ¢ Levson 43¢ Lets Chat - Compose 1 | Comparison Oper implementation, and review of progras
Lesson 4.4: Translator N e P |+ 2-AP-15: Seek and incorporate feedback from team members and users to refine a
ranstat ; - Demonstrate how to add extensions to their Scratch programs; - Evaluate
Lesson 4.5: Mid-Unit Recap and Debugging . solution
- Build a translator program in Seratch that speaks and displays translations of |+ Input
that mees user necds.
juser input. - User Input |« 2-AP-17: Systematically test and refine programs using a range of test cases.
|+ Debug a series of programs using concepts learned in Unit 4. + Debugging o eally pros '8 4 rangs
- Explain what example Scratch code blocks from this unt do i program.
- Demonstrate understanding of Unit 4 concepts
- Relate vriables in computer science to the word categories in the game Mad
ibs.
- Recall at east one way that variables are used to help people in the real
world - 2-AP-11: Create clearly named variables that represent diferent data types and perform
- Build a Mad-Libs-style program in Scratch. X loperations on thir values
Lson 8 oty and Variables (Unplugged) | Distingush betwen a variableand i value | yarable l+2-AP-12: Design and iteratively develop programs that combine control structures,
Block C an cxisting game program in Seratch by using t0add including
¢ Lesson 5.3: Improve the Games - Random Values
Units e o Coene incenives. | Random ¥ Inested oops and compound conditionals.
e e pehuging - Explain the concept of abstraction as it reates to computer sience. . Doer - 2-AP-13: Decompose problems and subproblems into parts o facliate the design,

|* Develop code in Scratch to generate a random value that s stored to @
variable.

|- Debug a series of programs using concepts leaned in Unit 5

1 Explain what example Seratch code blocks from this unit do in a program.
|* Demonstrate understanding of Unit 5 concepts.

implementation, and review of programs
|+ 2-AP-17: Systematically test and refine programs using a range of test cases.




Culminating
roject

|Intermediate Block B Project:
[ Where is Carmen Scratch-iego?

* Build a program in Scratch using conditionals and animation loops where
Jusers will choose an

loption to answer geographical clues.

- Recommend improvements to peers through constructive feedback

| Improve on their program using peer feedback.

- Debugging

tandar A Standay
| 2-AP-10: Use flowchart ‘pseudocode to add lex probl Igorith
* 2-AP-12: Design and iteratively develop programs that combine control structures,

including
Inested loops and compound conditionals.
- 2-AP-17: Systematically test and refine programs using a range of test cases.

|Advanced Block C Project:
|Avatar Builder

* Build a Seratch program that uses user input to create an avatar out of
different sprites.
|* Use user input to change what a program does, and perform input validation

ices.
play multiple values and for input validation.
|+ Recommend improvemens to peers through constructive feedback.
| Improve on their program using peer feedback.

+ Input Validation

- List

CS Standards/CSTA Standards

10: Use flowcharts and/or pseudocode to address complex problems as algorithms.
|* 2-AP-11: Create clearly named variables that represent different data types and perform
loperations on th
|+ 2-AP-13: Decompose problems and subproblems into parts to facilitate the design,
implementation, and review of programs.
|* 2-AP-15: Seek and incorporate feedback from team members and users to refine a
Solution that meets user needs.
* 3A-AP-14: Use lists to simplify solutions, generalizing computational problems instead
lof repeatedly using simple variables.




Introduction to Engincering & Design

| denify h eninceing desin proces seps ina casesudy

esign Process.
« dentify, Define, Develop, Evaluate, Test, Optinsize, Communicate

[ 1.42: »
novative atifucts, o solving authentic problems.
1

lconstraints and calculated risks.

[problems.

EEA
- STEL-

- Think of daily life stuatons/problems that could be iy - movations "
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improve essentia skills necessary to successfully design.
|- STEL-81: Use devices to control technological systems.




Weeks Concepts & Skills Vocabulary Resources/Materials Standards
*Speed
*Heading
*Duration
- Identify the various parts of the Sphero RVR :E‘:"/f“a"lzik
) - Utilze the Sphero app to connect and drive the RVR outs L CS Standards/CSTA Standards
Sphero RVR Intro Video hl‘ e b'_°;k coding within the app and explain why cach type of movement |, ), pjoci « iPad for each group of students - 2-DA-07: Represent data using multiple encoding schemes,
Sphero RVR Lessons Move the RVR forward/ backwards’ turms +Stop Block « Sephero RVR for cach group - 2-AP-12: Design and iteratively develop programs that combine control structures, including
12 RVR Lesson 1 . brogram heading, specd, and delay +Color Recognition Sensor + Google Slides lessons assigned in Google Classroom nested loops and compound conditionals.
RVR e . Program the color sensor ~Ambient Light Sensor « Flashlight + 2-AP-13: Decompose problems and subproblems into parts to facilitate the design,
. Use ovents to trigger actions with the color sensor ~Luminocity/ Lux Sensor « Color Tiles implementation, and review of programs.
. Program using loop forever +Speak Block « Ruler/yard stick - 2-AP-15: Scek and incorporate feedback from team members and users to refine a
«Program the light sensor to react to changes in light ‘Events solution that meets user necds.
! b § “If Block + 2-AP-17: Systematically test and refine programs using a range of test cases.
- Use if conditional blocks Exit brogram Block
*Build String Operator
*Loop forever
«Asynchronous/ Synchronous Programming
- 2-DA-07: Represent data using multiple encoding schemes,
+ 2-AP-12: Design and iteratively develop programs that combine control structures, including
nested loops and compound conditionals.
+ 2-AP-13: Decompose problems and subproblems into parts to facilitate the design,
implementation, and review of programs.
- 2AP-15: Seek and incorporate feedback from team members and users to refine a
solution that meets user needs.
. + 2-AP-17: Systematically test and refine programs using a range of fest cases.
+ Utilize the engineering design process
RVR Obstacle Cour: - Analyze the provided scaled drawing of the obstacle course o determine the || g oo b procecd « Obstacle Course Challenge packet
size of the _obstacles that will need to be created.  Obotaclon Suructiams + Obstacle course printed out on poster paper Know and use a deliberate design process for generating ideas, testing theories, creating
13&14 + RVR Obstacle Course Challenge Packet -« Follow a list of design specifications to create obstacles

« RVR Obstacle Course Poster

+ Develop scaled drawings of each obstacle.
+ Create the obstacles to be placed on the course.
+ Program the RVR to navigate the course

+ Scaled Drawings
+ RVR Coding Terminology

« Sphero RVR
« iPads

* Building supplies (cardboard, paper, markers, etc.)

innovative artifacts, or solving authentic problems.
- 1.4b: Select and use digital tools to plan and manage a design process that considers design
constraints and calculated risks.
+ 1de: Develop, test, and refine prototypes as part of a cyclical design process.

4d: Exhibit a tolerance for ambiguity, perseverance, and the capacity to work with open-ended
problems.

NGSS

+ MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.

ITEEA




Unit 5: Design & CAD Programming

| Have a thorough understanding of 3D printrs and how they function.

Activity Concepts & Skills Vocabulary Resources/Materials Standards
e Aided Design
X SQZ‘ o i fandard 3: Knowledge Constructor - Students crticlly curte 8 variety ofresources wing digial

- dentitythe characteistis o 2D vs. 3D shapes 200 I
CAD Modeling | Identify the difference between CAD (Computer Aided Design) and CAD. 3D Printing . —_— {themselves and others.
- CAD Modeling Lesson (Computer Aded Mamfucturing  Diplay Unic : CAD Modeing Werkshes
. CAD Modling Worlshest - b | 30 Prcier
* 3D Printing Introduction ! Hlame

I TinkerCAD Skills Review
TinkerCAD Tutorials

: g viewof worple o Tl ot i
d esize it o the wo
- Grou s on e workpan
Ui ransparent bjecsand rouping o crate hoes i abjcts o the
riplane.
» Copy, dupliate, hide, and

| Perspecive
| Rotate

| Resizing.

| Grouping
 Align

P
| Hole
 Copying

- Computer Tublet with Internet
- TinkerCAD Programming
- TinkerCAD Learning Center Tutorials

e
iy o compocr 1 55 i : St '
<P BedPite " STELTU: Ealote e Sl d sk of Gt s s,
Bt ol " STEL: it el 1 ey o ety oot
e
etiane st
St and e shapes on TinkesCAD g - Paconen Sndara

nowledge Constructor - Students ertically curate a variety of esources using digital

themselves and others. N
ITEEA
|- STEL-7Q: Apply the technology and engineering design process.
7R: Refine design solutions to address criteria and constraints,
mprove essental skills necessary (0 successfully design.

13D Name Plate Keychain Project
Projet Student Direct

dion

- Create a 3D object using TinkerCAD.
| Select and place shapes on TinkerCAD workplane.
: Cange viw of warkplan o it jct plcement
and resize object on the workplane.
o s on e workpans.
- Ust ansparen biets and grouping o cres hols ncbects on the
[workplane.

|+ Copy, duplicae, hide, and a o

lshapes on TinkerCAD workplane.

- hange viw o war piane o cilite n\uecl acement

- . and resize object on the

- o s om e work

| Us tmnsparnt hjcts and groupin o et bl b o e
[workplan

- Copy: duplicate, hide,and g abjcts o the workplane

3D Design
- Workplane
|+ Placement

; Prpecive

Resng
| Grouping

- Align
|- Onthographic View
| Hole

- Copying

| Duplicating

- Computer/Tablet with Intemnet
- TinkerCAD Programming
- Copies of 3D Keychain lesson packet

- FlashDrive

ISTE
- Standard

nowledge Constructor - Students critically curate a variety of esources using digital
for

themselves and others.
 Standard 4 anovaive Dsiger - St vty of lnlogi i desin prcss
identify and useful, or

pr
ercatvely for a variety of purpost tools, styles, f d digital media
lappropriate to their goals.
INGss
MS-ETS 1.2: i
determine how well they meet th crteia and consiainis ofthe problem.
[*MS-ETS 1-4: o
d object, ool, oF

TEL-7Q: Apply the technology and engineering design process.
TEL7R: Refine design solutions 0 address it and constins
TEL-

TEL-7U: Evaluat the ilrengl]vs o design solutions.
STEL-TV: Improve essential skills necessary to successfully design.

Cetphon Keye
iph

Stand Projet

- Crest .30 bjct using TinkerCAD.
- Scict and plae shapes on TinkerCAD workplane
- e o worpn i ot e
s et on e worghes

o s o e kg
- Use ranspareot bjoct d roupng 0 et hles ncbjectsonth
orkplane.

o dupicae bide,and

P
e on TkerCAD okl
- Clange viw of wark

3D Design

plane

tate, and tesize object on the workplane.

o s on e workpane.

| Use transparent objects and grouping to create holes n objects on the
orkplane.

| Copy, duplicate, hide, and align objects on the workplane.

| Hole
- Copy
|« Duplcating

- Computer/Tablet with Intemet
- TinkerCAD Programming

3D Printer
- Filament
- FlashDrive

tandard 3: Knowledge Constructor - Students critcally curate a variety of resources using digital
i for

- Copies of 3 Keychain Cellphone Stand lesson packet

themselve and .
anovative Desiger - Sodnts e vrety o nlogie it design procss o
iy and e roblms by creting e, st o maginative ol

rentivel for s vrit ofpurposes wing he platforms 01, sy, ot nd gl media
lapproprite to their goals

NG

MS-ETS

ldetermine. huw well they meet the criteria and consraints of the problem,

MS-ETS 14 for d
bject, tool, or

ns based on criteia, constraints, and standards.
Apply universal prnciplesand lements of design.
successful design skills.

70: Apply the technology and engincering design process
: Refine design solutions to address criteia and constraints.

: design.
: Evalute the s ‘and weaknesses of different design solutions.
V- o et Kl ey fo secestly deven




Unit 5: Design & CAD Programming

Coneepts & S|

Vocabulary

Resources/Materials

Standards

Skyseraper STEM Challcngn
Student Grou
Directions Pacct

acher

- Utilize the engineering design process

e the s for ud variousdsigns o saflding.
- Develop a st of design specificatir

" Use vamous mateials o cte a seafoding

- Collaborate with aroup members

- Scaffolding

Skyscrapper

- Engincering Design Process.

* Index Cards
|+ Cardboard

| Masking Tape
| Toy Figurine

- wm Bins

Skyscrapper Chall
- Skyacrapper Chall

ge Student Packet

InGss

- MSAETSI-1:Defn te i andconsirins of  design probly with sffint prcison
e s sl sl akin o ssount el vt il rinilsand ponl epacts on
el oo il ot e o o el o

NS-ETS 114 Develop a model t generat data fo neatv tesing and meifiaton of a proposed
lobject, ool, o process such that an optimal desizn can be achicved.

| 14a: Know and process f theories, creating
linnovative artifacts, or solving authentic problems.
c: Develop, test, and ref o process
e 1o work with open-ended

m at the beginning of the design process.

4 with differe

fdesign.

| STEL-7V: Improve essential skill necessary to suce

ssfully design,

Tallest Cup Tower Challenge
nt Group Packet

- Ulzethe eninering designpoces
esign a sable structure despite material and time constraints.
Rt ——

- Structure

- Crieria
- Constraints

- Engincering Design Process.
- Tower

 lstic ups
e sick

NG
- MSETSL1: Fa design problem with suffiient pre
@ cessful solution fi

Ipeople and the natural environment that may Tt possible solutions

|- MS-ETS1-4: Delap s madel i genrateduts o truive esting ad mcifeation f s proposcd
Jobject, ool, or process such that an optimal design can be achicves

impacts on

1sT)
43 Know andus el designprocessforgenerating e tsing o creating

moveive arifcs, o soving subentio mm

| .4c: Develop, test and refine prototypes i

ctoF cclical design proess
148 Exbii  olerance for smbiguny, perscrance, and te capaciy 16 work withopen-ended
lproblems

|LIEEA
STEL-1M: Apply
prosess or he devclopment o e approscies
2Q: Predict outcomes of a future product or system at the beginning of the design process.
Defend decisions related 10 a dasign problem.
ply the technology and engincering design process.
|- STEL-7R: Refine design solutions to address critera and consirains.
STE sess design quality based ci

elements of design

" mprove s sl nccenens 1 succcsly desin.




