Catasauqua Area School District

Planned Course of Study

Course Title:  Future Ready/STEAM

Grade Level(s): 5

Course Description

The class is designed to engage all students in real world, hands-on, collaborative learning applying concepts
of science, technology, engineering, arts and mathematics. Students will have an understanding of the history
and importance of computer science as we prepare them for the future. Students will use computer
programming to complete tasks and solve problems related to the real world.

During the course students will also be immersed in an exploratory learning environment where they will
gain further depth of knowledge while building on life skills. Students will self-evaluate, reflecting upon
their progress, points of interest, experiences, and talents.

Essential Questions & Competencies

What is technology and how does it work?

How can [ use computer programming to complete a task?

How are computers used to solve problems in the real world?

What are the connections between computer science and other subject areas?

How do computer science skills help prepare students for success in careers?

Engage in public discussion on computer science topics.
Develop as learners, users, and creators of computer science.
Understand the importance of computing and technology in the real world.

Prepare for the future and workplace.




Catasauqua Area School District
Course Title: Future Ready/STEAM
Grade Level: 5

Course Syllabus

Course Content Tentative National State
Timeframe Standards | Standards
CSTA
10 days
1A-AP-08
1A-AP-08
Code.org A LA-AP-00
lA_AP_lo 1A-AP-10
1A-AP-11 1A-AP-11
1A-AP-12 L1A-AP-12
1A-AP-14 IA-AP-14
1B-AP-08 1B-AP-08
1B-AP-09 1B-AP-09
1B-AP-10 IB-AP-10
IB-AP-11 IB-AP-11
IB-AP-12 1B-AP-12
IB-AP-13 1B-AP-13
1B-AP-14 IB-AP-14
IB-AP-15 IB-AP-15
IB.AP-1E IB-AP-16
IB.AP-17 IB-AP-17
1B_DA_06 1B-DA-06
|B.DA07 1B-DA-07
1B_NI_04 lB-NI-O4
1B_NI_05 1B-Nl-05
IBIC18 IB-IC-18
1B_IC_20 lB-IC-ZO
1B_IC_21 1B-IC-21
4 days 2-CS-01 2-CS-01
2-CS-02 2-CS-02
Makey Makey 2-CS-03 2-CS-03
2.1C.20 2.1C.20
Everfi 6 days 6.15.C
6.2.4.D.
. 6.2.5.D.
5th - Endeavor ASME Inspire 6.2.5.B.
6.2.5.C.
5 days 2_AP_]7 3.4.5.C1
S APIS 3.4.5.C2
~AP- 3.4.5D1
STEAM Challenges 3.4.5.D2
Building Towers & Catapults 3454
2-AP-17
2-AP-18
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Common Sense Media - Digital Citizenship 6 days

1B-IC-18, 19,
20,21
1B-NI-04

Littlebits

3 days

2-CS-01
2-CS-02
2-CS-03

Snap Circuits

3 days

345E3
3.4.6.E3

4-PS3-2
4-PS3-4

SmartFutures (5th grade)

5 days

13.1.5
13.2.5
13.3.5

13.4.5

Challenges/Games

Time Permitting

Direct Instruction
Individualized Instruction
Modeling

Simulations

Cooperative Learning
Class Discussions

Peer Tutoring

Testing of products

Use of online learning
Google classroom

Google assessments

Teaching Strategies Utilized
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Catasauqua Area School District
Course Title: Future Ready/STEAM
Grade Level: 5

Identify variables and determine their
values.

Define and call variables in the context
of real-life activities.

Create situations which require the use
of variables.

Assign values to existing variables.
Utilize variables in place of repetitive
values inside of a program.

Identify areas where they can use
variables to modify quantities during
runtime.

Examine code to find places where
variables can be substituted for specific
values.

Assign values to existing variables.
Utilize variables in place of repetitive
values inside of a program.

Use variables to change values inside
of a loop.

Use a computer simulation to collect
data about a model

Create double line graph to compare
data about two different sources

Make and test a prediction by
modifying simulation variables

their own interactive
animations and
games. In addition to
behaviors, students
will incorporate user
input as events to
create an "alien
dance party".

Drawing with
Loops:

Make their own
gorgeous designs
using a small number
of blocks and digital
stickers!

Nested Loops in a
Maze:

Program a loop to be
inside of another
loop.

Variables with
Artists:

Use variables to
make code easier to

Objectives Level Suggested Forms of National PA

of Learning Assessment | Standards | Stand.
Ach. Activities CSTA
The student will be able to:
Use functions to simplify complex AW Code.or Work ethic 1A-AP-08 1A-AP-08
plity P d

programs. 1A-AP-09 1A-AP-09
Use predetermined functions to K Fl_mctions in Completion of 1A-AP-10 ii-ig-}?

complete commonly repeated tasks. Minecraft: o 1A-AP-11 -AF-

e “spri : Students will begin to | 2V IA-AP-12 | 1A-AP-12
Define “sprite” as a character or object | Ap udents will begin 10 -AP- LAAP14
on the screen that can be moved and understand how 1A-AP-14 AL

functions can be Use of
changed.
. . M helpful in this fun and | knowledge 1B-AP-08 1B-AP-08
Create new sprites and assign them . . . . .

¢ d behavi interactive Minecraft gained in real 1B-AP-09 1B-AP-09
costumes and behaviors. ' R adventure! world projects 1B-AP-10 1B-AP-10
Identify actions that correlate to input 1B-AP-11 1B-AP-11
events. . 1B-AP-12 1B-AP-12
Create an interactive animation using Students will learn Ev1d§nce of 1B-AP-13 1B-AP-13
sprites, behaviors, and events. sprites and learning 1B-AP-14 1B-AP-14
Identify the benefits of using a loop behaviors. Sprites are 1B-AP-15 1B-AP-15
structure instead of manual repetition. characters or objects | Informal/Formal | 1B-AP-16 1B-AP-16
Differentiate between commands that on the screen that Assessments 1B-AP-17 1B-AP-17
need to be repeated in loops and students can move,
commands that should be used on their change, and Teacher 1B-DA-06 1B-DA-06
own. manipulate. Observation 1B-DA-07 1B-DA-07
Break complex tasks into smaller Behaviors are actions . 04
repeatable sections. that sprites will take 1B-NI-04 B-NI-

; continuously until 1B-NI-05 1B-NI-05
Recognize large repeated patterns as
they are stopped.
made from smaller repeated patterns. IB-IC-18 1B-IC-18
Identify the benefits of using a loop Alien Dance Party: 1B-IC-20 1B-IC-20
structure instead of manual repetition. Students can create IB-IC-21 1B-IC-21
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e Determine starting value, stopping
value, and stepping value for a “for’
loop.

e llustrate the counter values hit each
time through a for loop during runtime.

e Determine starting value, stopping
value, and stepping value for a “for’
loop.

e Recognize when to use a ‘for" loop and
when to use other loops such as
‘repeat’ and “while" loops.

e Use ‘for’ loops to change ‘for’ loop
several times with different values.

e Recognize when to use a ‘for’ loop and
when to use other loops such as
‘repeat’ and ‘while’ loops.

e [ earn about the complexity of sending
messages over the internet.

e Translate URLs into IP Addresses.

e [dentify actions that correlate to input
events.

o Create an animated, interactive game
using sequence and events.

e Create an interactive virtual pet using
events, behaviors, variables, and
custom art.

e  Program solutions to problems that
arise when designing a virtual pet, like
feeding it or monitoring its energy.

e Empathize with those who have
received mean and hurtful messages.

e Judge what it means to cross the line
from harmless to harmful
communication online.

e  Generate solutions for dealing with
cyberbullying.

e [dentify a large task that needs to be
done.

e Rearrange a large task into several
smaller tasks.

e Build a complete solution from several
smaller solutions.

write and easier to
read.

make programs more
powerful by allowing
values to change
while the code is
running.

Students will freeplay
level to show what
they have learned
and create their own
designs.

Students begin by
reviewing loops from
previous lessons,
then they'll walk
through an
introduction to loops
so they can more
effectively solve
complicated
problems.

Behaviors in Sprite
Lab:

Students will use
Sprite Lab to create
their own customized
behaviors.

Students will create
an interactive Virtual
Pet that looks and
behaves how they
wish.

Digital Sharing:
Draw a character
sketch.

Resources/Materials

Computers, iPads, code.org

Interdisciplinary Relationships

Common Core English Language Arts Standards

L - Language

SL - Speaking & Listening

W - Writing
Common Core Math Standards

G - Geometry

MP - Math Practices

NBT - Number And Operations In Base Ten
Next Generation Science Standard

ETS - Engineering in the Sciences
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Catasauqua Area School District

Course Title: Future Ready/STEAM
Grade Level: 5
Objectives Level of Suggested Forms of National PA
Ach. Learning Assessment | Standards | Stand.
Activities CSTA
The student will be able to:
Complete circuit challenges. Create simple | AW Makey Makey Work ethic 2-CS-01 ;ggg;
circuits with LEDs and Makey Makey. 2-CS-02 o803
K Turn conductive Completion of 2-C5-03
Create switches with playdoh, paper clips, materials activity
pennies, and other conductive resources. AP (food/play-doh/metals)
into keys that respond | Use of
Engage in simple electronics. as the keyboard to the | knowledge

To create with technology rather than just
consume it.

Create a logical sequence in Scratch to be
played in the real world

computer.

Using interactive
websites students can
then play games, or
on-screen instruments
using these conductive
material “keyboards”
(i.e. bananas become a
piano; play-doh can be
formed into arrow
shapes and used as a
game controller).

Grounding bracelets
are created so that
students don’t have to
hold onto one end of a
wire to complete the
Makey Makey circuit

gained in real
world projects

Evidence of
learning

Informal/Formal
Assessments

Teacher
Observation

Resources/Materials

Makey Makey, Google scratch, Computers, Conductors, Tape, Cardboard

Interdisciplinary Relationships

Common Core State Standards — ELA
Next Generation Science Standards
National Core Arts Standards

ISTE Standards for Students
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Catasauqua Area School District
Course Title:
Grade Level:

Objectives Level of Suggested Forms of Assess. PA
Ach. Learning Assessment | Anchor | Stand.
Activities
The student will be able to: AW EVERFI: Work ethic 2.1C.20 2.1C.20
o Endeavor ASME
e Understand a basic definition of an K . Completion of
. Inspire L
algorithm activity
e  Practice articulating the steps of an AP Desiening the Ultimate 6.1.5.C
algorithm to play a game P tgt g. Use of 6.2.4.D.
M rototype: lore th knowledge 6.2.5.D.
Student§ explore the power gained in real 6.2.5.B.
R of algorithms and how world projects 6.2.5.C.

e Identify different career opportunities
that connect to the Internet of Things

e Understand the basic details for a
career that connects to the Internet of
Things and what they could do to
prepare for a career in loT

e Understand the importance of
gathering data to inform decisions

e Compare dependent and independent
variables

e Analyze the quantitative relationship
between variables

e  Observe historical data to draw
conclusions

e Use data to predict outcomes
Observe patterns and associations in
bivariate data

e Use data gathered to draw a
conclusion based on analysis

e  Think about how data analysis is
important in various professional fields

e Define the steps of the Design Process
Build a plan for how they might use the
Design Process in prototyping a new
consumer product.

e Describe the benefits of using industry
standard software development
methodologies (agile)

e Develop a project timeline
Evaluate and select programming
languages based on criteria

e Identify tools needed to perform tasks

algorithmic thinking
connects to STEM careers.

Students complete a digital
lesson around
recommendation engine
algorithms, then practice
algorithmic thinking by
imagining how they might
program a Tic-Tac-Toe
game played by a computer.

Connecting the Home of
the Future:

Students explore the
Internet of Things and data
analysis through an online
lesson, then explore some of
the jobs that power the
connected device industry
through group research and
a mock “career fair”.

Data Champs
Students explore how
decisions in the sports
industry are influenced by
data.

Practice using data to make
decisions about player
performance and retail
sales.

Building the Perfect
Playlist:

Students will then apply
these skills to a new context
by using data analysis to
make decisions about movie
production.

Evidence of
learning

Analyze
scenarios

Google quizzes

Informal/Formal
Assessment

Teacher
Observation
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e [dentify skills on a team in order to
assign tasks Practice reading tables,

e  Build teams to accomplish a goal graphs and name the

difference between

independent and dependent

variables.
e Understand the importance of
gathering different types of data in Designing the
order to better understand a patient's Ultimate Prototype
condition Students explore the design
e Make connections between types of process and advanced
diagnostic tools (examination, manufacturing through a

questions, imagining) digital lesson before

e  Create design criteria based on data
about a users’ needs

e  Think about how data analysis is
important in various professional fields

e Reflect on opportunities for STEM
careers in the medical field

exploring how they might
use the design process to
plan for the creation of a
new consumer product.

Comp Science: Game
Development

Students explore how a
computer game is built and
designed from conception to
marketplace. Students will
learn about different skills
on a software development
team and understand how to
utilize different skill sets to
produce a game.

Medical Machines
Students explore how
doctors work to gather,
record and use diagnostic
information to understand
the needs of patients. They
will then apply these
concepts of critical thinking
and data analysis to create
design criteria for a product.

Resources/Materials

Computers with internet access

Endeavor: STEM Career Exploration digital course
Algorithmic Thinking Student Worksheet

Tic Tac Toe Board Worksheet

Scissors

Interdisciplinary Relationships

Common Career Technical Core, Common Core State Standards (Practices), Next Generation Science Standards, Code.org/CSTA
Standards

Common Career Technical Core

Analyzing and interpreting data

CCSS.MATH.CONTENT.6.EE.C.9: Represent and analyze quantitative relationships between dependent and independent variables
CCSS.MATH.CONTENT.7.SP.C: Investigate chance processes and develop, use, and evaluate probability models*
CCSS.MATH.CONTENT.8.SP.A: Investigate patterns of association in bivariate data*

NGSS Practice 1: Asking questions (for science) and defining problems (for engineering)
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Catasauqua Area School District

Course Title: Future Ready/STEAM
Grade Level: 5
Objectives Level of Suggested Forms of National PA
Ach. Learning Assessment | Standards | Stand.
Activities CSTA
The student will be able to:
e [earn about civil engineering. AW STEAM Challenges Completion of | 2-AP-17 34.5.C1
e Learn about engineering design. project 2-AP-18 3.45.C2
e Learn about planning and K Building Towers & ;i?g;
construction. ' Catapults Rubric e
e [earn about teamwork and working | AP 34.5F4
in groups. . . . Work
e Describe how force affects the M izl cidl bulld. ety ethic 2-AP-17
motion of a projectile. o .Catapl.ﬂts using 2-AP-18
e Explain and compare the meanings parpsiele i, ingz Catapult quiz
of accuracy and precision. ilbber bande 2id
e Explain the optimum angle for . Informal/Formal
launching a projectile the farthest Losviarg el Assessment
distance (45 degrees). allows the §tudents to
learn the difference Teacher
between accuracy and Observation

precision.
Afterwards, the class
reviews the results to
see which catapult
design worked the
best!

Cup towers
build the tallest tower
out of plastic cups.

Resources/Materials

paper (for brainstorming)
may vary

markers
masking tape
plastic spoon

3 rubber bands

8 Popsicle sticks
4 straws

1 ball

plastic cups (24 per table)

Interdisciplinary Relationships

force, accuracy, precision and angles
math, science, art, engineering, technology
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Catasauqua Area School District

Course Title: Future Ready/STEAM
Grade Level: 5
Objectives Level of Suggested Forms of National PA
Ach. Learning Assessment | Standards | Stand.
Activities CSTA
The student will be able to:
e Build a complete series circuit while AW Littlebits: Work ethic 2-CS-02 2-CS-02
demonstrating knowledge of how the 1-AP-12 1-AP-12
Bits connect via magnets; K Introduction to Completion of 2-AP-14 2-AP-14
e identify and understand the functional littleBits: activity 3.2.4B4
: L AP BUILD A SERIES 3.2.5.B2 3.2.4B4
group/ng'of the color-coded Bits: CIRCUIT 39682 32582
powers, inputs, and outputs; Evidence of 32.6.B2
e describe how current changes in a CREATE learning
series circuit when a component is
added or removed; Play and discover A log of their
e demonstrate knowledge of the invention/
directional flow of energy through a exploration
circuit; process -

e understand why the order of Bits is
important to establish polarity; and,

e make connections between Bits and

real-world applications.

e Create a circuit containing a power
source, inputs, outputs and wires

e [dentify and explain the value of
each phase of the Invention
Cycle

whether written
or through the
use of media

Resources/Materials

Code Kit
Code Kit Expansion Pack: Technology

Tape or any obstacles for the race course

Computer or Chromebook with the littleBits Code Kit app

Interdisciplinary Relationships

Technology & Engineering
Engineering & Design
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Catasauqua Area School District
Course Title:
Grade Level: 5

Future Ready/STEAM

Objectives Level of Suggested Forms of National PA
Ach. Learning Assessment | Standards | Stand
Activities CSTA
The student will be able to:
e  Students will be able to describe AW Snap Circuits: Work ethic 3.2.4.B4 3.2.4.B4
how a circuit works. 3.25B2 3.25B2
K Building, testing, and Completion of 3.2.6.82 3.2.6.B2
e Students will be able to follow troubleshooting circuits, | activity
directions to create different kinds | and the basic physics of Worksheets
of circuits. electricity.
Stud 1l i Evidence of
e Students will be able to design tudents will work in learning
. L teams to build several
their own circuit. . L
simple circuits and
.. . Informal/Formal
. o explore electricity using
e Areas emphasized: building, “Snap Circuits, Jr.” Assessment
testing, and troubleshooting Kits.
circuits, and the basic physics of Teacher .
. Observation
electricity.
Resources/Materials

Instructions on running this activity
Powerpoint presentation on electricity and circuits

“Snap Circuits, Jr.” kits

Interdisciplinary Relationships

Technology/Engineering strand: simple electrical systems

Mathematics
Science
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Catasauqua Area School District
Course Title:  Future Ready/STEAM

Grade Level: 5
Objectives Level of Suggested Forms of National PA
Ach. Learning Assessment | Standards | Stand.
Activities I
The student will be able to:
e  Focus on careers to help motivate and | AW SmartFutures: Completion of 13.1.5 13.1.5
guide student’s learning. activities 13.2.5 13.2.5
K Build their career plans 13.3.5 13.3.5
e Correlate education to jobs, jobs to and portfolios. 13.4.5 13.4.5
wages, and wages to opportunities. AP

e (reate a roadmap motivated by
realistic goals.

Resources/Materials

Smartfutures, Computer, iPad
Nepris

Interdisciplinary Relationships

Career education
Nepris - Virtual Career Speakers/Tours
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Catasauqua Area School District

Course Title: Future Ready/STEAM

Grade Level: 5
Objectives Level of Suggested Forms of Assess. PA
Ach. Learning Assessment | Anchor | Stand.
Activities
The student will be able to: AW Common Sense Google 2-1C-20 2-1C-20
Yo quizzes 2-1C-21 2-1C-21
e Reflect on how balanced they are | K gfi?nsh?ggltal ;;g;g ;;g;g
in their daily lives. ’ Work ethic - -
e Consider what "media balance” AP
means, and how it applies to them. Student handouts Completion of
e Create a personalized plan for M . o activity
healthy and balanced media use. family activities
R Worksheets

e Define "the curiosity gap."

e Explain how clickbait uses the
curiosity gap to get your attention.

e Use strategies for avoiding
clickbait.

e Define "gender stereotype” and
describe how they can be present
online.

e Describe how gender stereotypes
can lead to unfairness or bias.

e Create an avatar and a poem that
show how gender stereotypes
impact who they are.

e Compare and contrast different
kinds of online-only friendships.

e Describe the benefits and risks of
online-only friendships.

e Describe how to respond to an
online-only friend if the friend asks
something that makes them
uncomfortable.

e Recognize similarities and
differences between in-person
bullying, cyberbullying, and being
mean.

e Empathize with the targets of
cyberbullying.

e [dentify strategies for dealing with
cyberbullying and ways they can
be an upstander for those being
bullied.

e Understand the purposes of
different parts of an online news
page.

e [dentify the parts and structure of
an online news article.

interactive online
lessons

pair-share

videos

Media Balance &
Well-Being

Create a personalized
media plan.

Privacy and security:
What you click on isn't
always what you get.
Show your students the
best ways to avoid
clickbait online.

Digital Footprint and
Identity:

Think critically about
how gender stereotypes
can affect the ways they
view themselves and
others.

Relationships and
Communication:

Help your students
understand both the
benefits and the risks of
online-only friendships.

Cyberbullying, digital
drama and hate
speech:

Learn what is -- and
what isn't --
cyberbullying, and give
them the tools they'll

Evidence of
learning

Informal/Formal
Assessment

Teacher
Observation
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e learn about things to watch out for need to combat the

when reading online news pages, problem.

such as sponsored content and

advertisements. News and Media
Literacy:

Teaching your students
about the structure of
online news articles is
an important place to
start.

Resources/Materials

Computers, iPads, Google Classroom, Commonsense Media

Interdisciplinary Relationships

ELA - News & Media Literacy
Social/Emotional Relationships - Cyberbullying
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