Fourth Grade

' My Fourrh Grqole ,

STEM

f Jour‘nOII




The following materials are designed specifically for
fourth grade students and align with crosscutting
NGSS science, engineering and math standards. Six

\ challenges are provided to align with major NGS§
Jcontent areas. Student booklets can be cut and glued ~
info composition notelooks (main cover provided on {_
PR Page 4) or can be used as stand alone booklets by
/ a “ ﬁ\ copying front to back and folding in half . Suggested
@m“‘ materials for each challenge are inexpensive and/or
found in most early childhood classrooms. Parents
can also be asked o donate needed supplies. Students
are encouraged o work in partners or small groups.
Each challenge should e allotted 45-00 minutes from
- Astart fo finish, including a whole class discussion both
efore and af ter the challenge.

Each challenge in this package contains the following ifems:
*Challenge Description, Aligned NGSS Standards, Suggested Materials, and
Detailed Lesson Plans
*Photos of possible student products
*Teacher Chart to guide whole class discussion for use
on a document camera or inferactive whitelboard
*Student booklet o record prior knowledge, ideas, observations, guestions,
materials, blueprints, and reflections
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NGSS Standard Alignment: 4-PS3-1: Use evidence to construct an explanation relating the speed of an object to the energy of
that object. 4-PS3-3: Ask guestions and predict outcomes about the changes in energy that occur when objects collide. 3-5-
ETS1-1: Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on
materials, fime, or cost. 3-5-ET51-2: Generate and compare mulfiple possible solutions fo a problem lbased on how well each is
likely to meet the criteria and constraints of the problem. 3-5-ETS1-3: Plan and carry out fair tests in which variables are
controlled and failure points are considered to identify aspects of a model or prototype that can e improved.

CCSS MATH.CONTENT.S.0A .A.2: Write simple expressions that record calculations with numioers, and interpret numerical
expressions without evaluating them.

Challenge Description: Students will construct a pinlball machine using a box lid, a rubker band slingshot feature, and a variety of
obstacles and fraps. The rubber band slingshot should e strefched along the boffom edge of the box To shoot the marble info
the “machine." Studenfs can create a variety of olbstacles and traps inside the ox using cups, toothpicks, toilet paper rolls,
holes, efc., and assign a specific poinf value fo record on each area. As studenfs play their machines and other groups'
machines, they add up scores according fo the point values. Students may also choose to elevate the kbox on the opposite end
so that the ball flows freely from the lback fo the front.

Suggested Materials: Google images of pinall machines (projected or printed), box lids (of fice supply stores will of ten donate
copy paper box lids), toothpicks, dixie cups/small cups, toilet paper rolls, rubker bands, marbles

LESSONEPL AN

Have students define speed and energy on the first page of their student booklets using a dictionary or their own
words. Prime sfudents’ background knowledge about pinlall machines by projecting images and discussing the
important feafures. You may also choose 1o show a short video of a machine in action. Discuss how the energy is
fransferred to the ball, how the speed of the ball changes throughout the game, and how the olbstacles inside the
machine affect the speed and energy when they collide with the all. Discuss how a score in a pinlall goame is
calculafed based on which olbstacles are sfruck with the kall. Pecord sfudents' responses on the provided teacher

chart and have them add ideas to their individual booklets.

Infroduce permitied materials and share the challenge. Have students rainstorm possille ways 1o use the
provided materials to construct a working pinkall machine. Instruct them to assign/record poinf values for specific
obstacles in their machine according to dif ficulty. Pecord their ideas on the teacher chart.

Allow students at least 45-00 minutes with partners or small groups fo construct and test their pinlball machines, as
well as record in their individual sfudent journals. If time permits, they can rofate around the classroom to play their
classmates’ machines.

Hold a whole class closing discussion and reflection, allowing students fo share what they created and what they
learned albout speed and energy. Record their ideas on the provided feacher chart.

©Bnoske Brown
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HOW dOe€esS Spééd change
whehn ObjécCts collidée?
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Design Ideas

what we Learned
ADbOUtT Spéeéd and Energy
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HOW we constructed our
Pinbdil Machine

HOW Spééd and Energy
are used in our pinbail
Machine
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THE CHALLENGE

Can you construct a
working pinkall machine?

What iS ENERGY?

What iS SPEED?




HOW iS Speeéd reiatred
10 energy?

HOwW does energy change
whehn Objéct collidée?

What our pinbdil Machine Needs

OUr Pinbdil machine

Lakel the parts and point values.
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NGSS Standard Alignment: 4-PS3-2: Make olbservations to provide evidence that energy can e fransferred from place to
place by sound, light, heat, and electric currents. 4-PS83-4: Apply scienfific ideas o design, test, and refine a device that
converfs energy from one form to another. 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that
includes specified criteria for success and constraints on materials, time, or cost. 3-5-ETS1-2: Generate and compare
mulfiple possible solutions o a problem based on how well each is likely to meet the criteria and constraints of the problem.
3-5-ETS1-3: Plan and carry out fair tests in which variables are controlled and failure points are considered to identify
aspects of a model or prototype that can be improved.

Challenge Description: Students will test and discover simple closed and open circuits using playdough, a battery pack,
latferies, and LEDs. They will oloserve and discuss the fransfer of elecirical energy through conductive playdough and use
it To consfruct a working “night light* with the LEDS. The plastic cup serves as a “shade" over fheir night light.

Suggested Materials: inf ormational books about simple circuits/transfer of electric currents, playdough, LEDs, batteries,
attery packs OR battery-operated Christmas lights with the wires cut (see photos of materials on page 11), clear plastic
cups ***LEDs and battery packs are found af most electronics stores such as RPadioShack and also on Amazon. | f ound
lbattery operated Christmas lights for $1.99 per pack at Hobby Lobby and simply cut the wires. You can also find the
materials at the following Amazon af filiate links:

-LED Lights
-RPattery-operated Christmas lights

HESSON) (SN

Prime students' lbackground knowledge alout circuits and energy fransfer by reading aloud an inf ormational ook of
your choice. Discuss the difference befween a closed circuit and an open circuif. A closed circuif is funcfional and has
a complete path for an electrical current to flow, and an open circuif has an incomplete path and is not functional.
Record their ideas and examples on the provided feacher charf and have them add ideas fo their individual lbooklets.
Introduce permifted materials and share the challenge. Allow students to share ideas for how the materials work and

might fif fogether in dif ferent ways fo make the LEDs light up. Ask them to apply what they already know alout closed
circuits and open circuifs.

Allow sfudents af least 45 minufes with pariners or small groups fo follow the provided insfructfions in their student
ooklets, create and test circuit designs, and record in their STEM journals.

Hold a whole class closing discussion and reflection, allowing sfudenfs to share what they created and what they
learned alkout circuits and the fransfer of energy. Prainstorm ways that these same concepts apply fo tools and
devices in our world. Record their ideas on the provided teacher charf and have them finish their individual lbooklets.

©Bnoske Brown


https://www.amazon.com/Fulight%C2%AE-Assorted-Colors-Diffused-Yellow/dp/B00SV7U3RO/ref=as_sl_pc_qf_sp_asin_til?tag=brookebrown-20&linkCode=w00&linkId=1f976190ebf22b0a83d0594c70a96d1b&creativeASIN=B00SV7U3RO
https://www.amazon.com/15-Bulbs-Christmas-Spacing-Battery/dp/B005O8BBVK/ref=as_sl_pc_qf_sp_asin_til?tag=brookebrown-20&linkCode=w00&linkId=341e3b2474a53cbaa81a09bff50becd5&creativeASIN=B005O8BBVK

Rossile Product

Pattery Operated
Christmas Lights

Cut Wires

teach
OUS.DE

NIFTY NIGHT LIGHT
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what iS a ciosed what iS an opéen
Circuit? circuit?
How is Energy Transferred TOOIS and bevices That
in YOUr Night light? Require circuits

‘ ,P— sy

( -
<

PLAEAYG,
5:’\‘5 I %
V‘N 0K/

)l

/[ |

P, ———



Draw dnd Iape€l a diagram O£
an opeén Circuit.
(Pemove a piece from your closed circuit.)

N1+
NERS) gy (BENS)g)es

Name:

THE CHALLENGE

Can you construct a
working night light?

what iS a closéed Circuit?

TOOIS dnd DeviCes
¥hat Require Circuits

what iS an open
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ways Thatr Energy
iS Transferred

MY Night Light

Don't forget 1o lakel the parts!

INSTRUCTIONS

To create a SERIES CIPCUIT:

. Toke fwo pieces of playdough.

. Place a wire from the batiery pack
info each piece of dough. Make
sure that the two dough pieces do
nof touch.

. Place a wire from the LED light intfo
each piece of dough.

. If the LED does not light up, flip it
around lecause LEDs only allow
energy To flow in one direction.

. Add your cup on top for a shade.
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NGSS Standard Alignhment: 4-PS4-3: Generate and compare multiple solutions that use patterns to fransfer information. 3-5-
ETS1-1: Defiine a simple design problem reflecting a need or a want that includes specified criteria for success and
constraints on materials, time, or cost. 3-5-ETS1-2: Generate and compare mulfiple possible solutions to a problem lbased on
how well each is likely to meet the criteria and constraints of the problem. 3-5-ET81-3: Plan and carry out fair tests in which
variables are controlled and failure points are considered to identify aspects of a model or prototype that can be
improved.

Challenge Description: Students will write a pattern or code that gives instructions for how to build a specific 8-brick LEGO
structure. Placing their oricks on the coding mat on page 18, they will write a separate code for each of the 8 bricks inside
their student journals fo creafe a structure, then challenge classmates fo follow their code fo creafe the structure. Students
will start with all 8 bricks placed flat (pegs facing up) in the starting rectangles on page 18. The code on page 19 shows
students how to represent the different ways that their oricks will move. Note that students must always place a NUMRER (1-
4) af'ter their symbol fo show how many pegs to move. One full grid space on the coding mat represents 4 pegs horizontally
and 2 pegs vertically. (SEE EXAMPLE ON PAGE 10 FORP A STRPUCTURPE AND MATCHING CODE.)

Suggested Materidls: Coding mats for each group (page 18), coding sheet on page 18 (either projected or copied for each
group), 8 LEGO bricks (8 pegs each) per student (Plastic building oricks can also found in Target party section.)

LESSONEPL AN

Hold a discussion alout dif ferent fypes of coding pafterns that are used in our world, such as Morse
code, binary code (1s and 0s) himl code, etc. Have students brainstorm dif ferent ways that codes can e
fransmitfed, such as through sound, light, text, or symbols. Record their ideas and examples on the
provided teacher chart and have them add ideas to their individual booklets.

Infroduce coding instructions fo students and share the challenge. Model a simple LEGO structure and write
a code as a class for how to build it.

Allow sfudents at least 45 minufes with parfners or small groups fo follow the provided insfructions in their
student booklets, write codes, follow their classmates' codes and record in their STEM journals.

Hold a whole class closing discussion and reflection, allowing students to share what they created and
what they learned aloutf coding. Prainstorm ways that coding might apply fo real life proklems. Record
their ideas on the provided teacher charf and have them finish their individual booklets.

©Bnoske Brown
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DO NOT write On this Sheet. use 10 Piace Legos ony.
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TYpPEeS Of COdes HOW COdeéesS Are
Transmitrtred

Rédl worid Uses £0r coding
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COdiNg

DO NOT write on ThiS Sheet.
BUild Your structure FIRST.
Theén, tdke it dpart and pidace the Ledo briCks in the starting piaces.
Begdinning with BriCk I, writé thé coding insiructions £0r each brick ro
reobuJuild your structure.

BriCK I
START

BriCK 2 EdCh rectrangie
START on the Grid
represents
BriCk 3 4 peds horizontadily
START and 2 pegs verticaily.

BriCk 4
START

BriCk 5
START

BriCk 6
START

2 pegs

4 pegs

BriCk 7
START

BriCk 8
START

©Bnoske Brown
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Mmeaning
the Grid iS 4 peds

: horizontaily and 2
move nghlll pegs verticaily.

Mmove Left I1=1peg

2=2Ppegs
Mmove Up 3 =3 pegs
H =Y pegs

Move bown

Example: To move
RIGHT one full space

on the grid = W4

TUurn verticaily

Lift UPp Of&f Nat Oone
Level To move DOWN one

Drop pown toward | fulspace = 2
mat one Level




BR.i,CK
BR.1 CK

Name:

THE CHALLENGE

Can you write a code to show
the steps for building a LEGO
structure?

Draw your ciassmatres:
Structures rnafr Yyou credatred.

TYPES Of COdes

Redl world uses £0r coding

ways rhat codes
are Transmiited

©Bnsoke Brown



MY CcoDe

Use the chart to write a specific code

for each LEGO Prick.

Prick

CODE

1

3
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MY LEGO Structrure

Draw your completed 8-rick sfructure.
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NGSS Standard Alignment: 4-ESS2-2: Analyze and interpret data from maps 1o describe patterns of Earth's
features. 3-5-ETS1-1: Define a simple design proklem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost. 3-5-ET81-2: Generate and compare mulfiple
possible solutions o a problem based on how well each is likely fo meet the criteria and constraints of the
problem. 3-5-ETS1-3: Plan and carry ouf fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can loe improved.

Challenge Description: Students will construct a model of a mountain out of playdough or model magic, then
create a fopographic map of the mounfain Py slicing it info layers with dental floss and tracing each piece.
They will also color their map according 1o a key.

Suggested Materials: Google images of topographic maps, small paper plates, playdough or model magic,
dental floss, copies of map femplafe on page 27 for each group

LESSONEPL AN

Infroduce fopographic maps to students by showing them the video on the following website:
hifp://study.com/academy/lesson/how-fo-read-topographic-and-geologic-maps himl (There is also a transcript of the video
on this website if you would rather print it for students to read and discuss.)
Project Google images of topographic maps, preferably ones that are specific to your state or region. www.fopozone.com
iS an excellent welbsite to search for specific regions and landf orms in your sfate. Have students locate and discuss poinfs
of high and low elevation on the maps and record them on the teacher chart as they follow along in their student booklets.
Have students record the following definitions in their individual booklets as you record them on the teacher chart.
Topographic map: a type of map that shows elevation (the altitude of a place albove sea level)
Contour lines: lines that connect points of equal elevation
Explain that contour lines that are close together represent steeper slopes while lines that are spaced apart
represent genfler slopes.
4. Infroduce permitfed materials and share the challenge. Allow students 45-00 fo construct their mounfains and f ollow the
instructions in their students ooklets to map their mountains. You may wish fo model how 1o slice a layer of the mounfain using
the denfal floss so that students loefter understand the procedure.
5. Hold a whole class closing discussion and reflection, allowing studenfs fo share what they creafed and what they learned
aout topography. Allow students fo research regional fopography if needed and complete their student booklets.

©Bnoske Brown


http://study.com/academy/lesson/how-to-read-topographic-and-geologic-maps.html
http://www.topozone.com/

MaPIaIMOUN+3a i N

VED 6 YOUAGENE 4
1

MAP KEY
= Lowest point of Elevation (Sea Level)
= Middle point of Elevation
= Highest point of Elevation (Peak)

A
| 788

Slope

MAP KEY

g= Lowest! point of Elevalion (Sea Level)
= Modie poin! of Clevation
i= Highes! point of Elevation (Peak)

MAP KEY
[ |= Lowes! point of Elevation (Sea Level)
[ ~ |= Middlie point of Elevation

[*"I= Highest poin! of Elevation (Peak)
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whatis a what are controur
TOpPO9raphic Mmap? LiNnes?
POoINtS Of High ElIevation | Points O£ LOW Elevation
in MY state or Region in My state or Region

V‘i‘-ai’l
/[ |

‘»\‘AIB { ‘
T oBhoks Baomn \Q—"’



MaPAS,

POoIiNtS Of LOW Elevation
in MY State or Region M O U n -|— a _-|_ ﬂ
Name:
THE CHALLENGE

Can you create o
fopographic map of a
mounfain model?

wWhat is a ropographic map?

Points Of HIGH Elevation
in MY Sstatre or rRegion

wWhat are contour lines?

3
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HOW TOpOo9raphiC Mmaps
Might be Useul MY mountain
Draw a simple skefch of your mounfain
from a front-facing view.

INSTRUCTIONS

Construct a mountain out of playdough on top of your
paper plafe.

Move the mountain To your “Map a Mounfain® paper and
carefully frace around the oufer botfom edge with your
pencil.

Take a piece of dental floss and place it albout a third
of the way from the boftom of your mounfain. If will
help if one partner holds the floss while the other holds
the mountain. Slice through the mountain horizontally
and remove the lbotfom section.

Flace the remaining dough secfions in the middle of
your first drawing and frace around the lbotfom edge
again.

Take the dental floss and slice through alout half the
remaining dough so thatf only the peak of the mountain
remains.

Place the peak in the center of your map and irace
around the edges.

You should have drawn a set of three confour lines
that match the elevations of your mountain.

Color your map and key with dif ferent colors fo show
the dif ferent elevafions.

©Bnoske Brown,
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MADP KEY

= Lowest point of Elevation (Sea Level)
= Middle point of Elevation
= Highest point of Elevation (Peak)




SOL ARSI A CK

NGSS Standard Alignment: 4-ESS83-2: Obtain and combine inf ormation o descriloe that energy and fuels are derived
from natural resources and their uses af fect the environment. 4-PS83-4: Apply scientific ideas to design, test, and
refine a device that converts energy from one form to another. 3-5-ETS1-1: Define a simple design prollem reflecting a
need or a want that includes specified criteria f or success and constraints on materials, time, or cost. 3-5-ET81-2:
Generatfe and compare mulfiple possikle solutions o a problem lbased on how well each is likely to meet the criteria and
constraints of the problem. 3-5-ETS1-3: Plan and carry out fair tests in which variables are confrolled and f ailure points
are considered fo identif'y aspects of a model or prototype that can e improved.

Challenge Description: Students will construct a solar oven out of a pizza box that allows them to “cook® a simple snack
using heat and sunlight.

Suggested Materials: small empty pizza boxes, scissors (or sharp knife for teacher use only), aluminum f oil, plastic
wrap, scofch tape, black construction paper, newspaper, marker To prop up Lox, paper plates

For mini pizzas: bagels sliced in half, shredded mozzarella cheese, pepperoni

For nachos: tortilla chips, shredded Mexican blend cheese.

LESSONEPL AN

Infroduce solar power by showing the following Rill Nye video clip fo students:
hitp://viewpure.com/av24fEMhDoU?7ref =search

Hold a discussion albouf the possibilifies for solar power and record sftudent ideas on the included
feacher chart. Have them record ideas in their student booklets.

Ask students to bbrainstorm ways that we can cook food without a microwave, stove, or oven.

Infroduce permifted materials and share the challenge instructions.

Allow studenfs af least 45-00 minutes with parfners or small groups fo follow the instructions in their
student booklets and create their solar ovens.

Allow studenfs fo test their designs by “cooking" a snack oufside during the day (either mini bagel
pizzas or nachos).

Hold a whole class closing discussion and reflection, allowing sfudents to share what they learned
alout solar energy and finish recording in their sfudent booklets.

©Bnoske Brown
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SOLARASNACK

HOW DOE€sS solar power work?

why iS soiar power a
vaiuablié source of energy?

Things That
can Beé soiar-powered

HOW MY Soiar Ssnack
oven WOrks
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Things that can be SOLar
solar-powered S D
Name:
THE CHALLENGE

Can you construct an oven
that uses solar power 10
cook a snack?

D
HOW MY SOIar OVen WOrks HOW DOES SoIar POWer Works:

3
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Why iS soiar power a

vaiuable source of Energy? Mg soiar oven

Don't forget to lakel all the important
parfs and their functions.

INSTRUCTIONS

Use scissors fo cut a flap in the lid of the box. Leave
alboutf one inch kbetween the flaop and the edges of the
lid.

Cover the inside of the flap by faping it with
aluminum foil. This will dllow the lid fo reflect rays
from the sun.

Tape clear plasfic wrap across the opening in the
flap you cuf on the top section of the box. Try to
fape it tightly fo seal out all the air.

Put black construction paper in the bottom of the
ox. The color black will help To alsorio more heat.
Roll up 4 sheetfs of newspaper around the bottom
edges of the box to keep the box more insulafed.
Flace your snack on a paper plafe inside the box
during afternoon hours, usuadlly between 11:00AM and
4:00PM.

Prop the flap on the lid open with a marker and place
the box where the most amount of sunlight is
reflecting of f of the aluminum foil onto the plastic
wrap.

©Bnoske Brown,
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NGSS Standard Alignment: 4-ESS83-2: Generate and compare multiple solutions to reduce the impacts of natural
Earth processes on humans. 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes
specified criteria for success and consfraints on materials, time, or cost. 3-5-ET181-2: Generate and compare
multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the
problem. 3-5-ETS81-3: Plan and carry out fair tests in which variables are controlled and failure points are
considered to identif'y aspects of a model or profotype that can e improved.

Challenge Description: Students will choose from a variety of materials to design a model of a home that will best
withsfand an earthguaoke simulation. Affer the home is consfructed, they will fest the stability and balance of the
home Py pounding on and shaking the talle to olbserve the impact.

Suggested Materials: Inf ormational books about earthguakes
Choices for house construction: cardstock or consfruction paper, popsicle sticks, straws, uncooked spaghetti,
plastic cups, playdough, scotch tape, masking tape

LESSONEPL AN

Prime sfudents’ background knowledge albout earthguakes by reading aloud an inf ormational
ook of your choice. If possible, show the following video alout earthguokes:
http://plskids.org/dragonflytv/show/earthguakes.himl

Hold a class discussion albout the causes and impacts of earthguokes. Pecord student ideas

on the provided teacher chart and have them record in their student journadls.

Infroduce permifted maferials and share the challenge instructions. Allow sfudents 45-00
minufes for sfudents fo choose materials, create their house models, test by pounding and
shoking the fable, improve their models, and record in their STEM journals.

Hold a whole class closing discussion and reflection, allowing students fo share what they
learned abouf the impact of earthguakes. Record their ideas on the provided teacher chart
and have them finish their individual lbooklets.

©Bnoske Brown
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what causes whatr can bé impacted
Eartrhquakes? bY Eartnquakes?

Ideas £0r Eartrnauake-proof strructures
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If you could build an earthguake-proof house
in real life, what building materials would you use
and why? Draw a picture of your house and label
the parts. Then describe the feafures of your
house that would keep it as stable and balanced
as possible during an earthgucke.

ShakkKyY
S,TRUCHUREG

Name:

THE CHALLENGE

Can you construct a model
of a house that will withstand
an earthguake simulation?

what causes Eartrhquakes?

what can beé impdacted

©Bnsoke Brown



TEST |

Impact

(10 seconds per test)

What Happened

Founding the
fale gently

Founding the
talle harder

Pulling and
pushing the takle

MY Improvements

TEST 2

Impact

(10 seconds per test)

What Happened

Founding the
falle gently

Founding the
falle harder

Pulling and
pushing the takle

MY Eartrnquake-proof House
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