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Preparing College/Career Readiness through Integrating Science

Learning with Literacy in Grades 6-12
A LEA-ETSU-Business Partnership Initiative Supported by TN DOE MSP and THEC ITQ Grants (2015-17)
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Picture of College Readiness

Percent of 2015 ACT-Tested High School Graduates Meeting
ACT College Readiness Benchmarks by Subject
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Research Questions

 RQ1: How does cross-discipline instruction
nenefit and enrich each subject discipline?

« RQ2: How does integration of science learning
with literacy in G6-12 impact college/career
readiness?
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Word/Phrase Splash

Word Splash is a comprehension and e |nterest Topics/bags-

vocabulary strategy that makes

learning terminology easier for e Star Wars
students. It's a fun, interactive activity

that engages and motivates students e Nature

to learn new words while setting a

clear purpose for reading (Burns, e Construction
2006).
- ¢ Sports
S e » The Arts
pies — Nl » Aviation

"t TR - Cars and Racing
| | * Disney Princess
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Use the materials in your bag to
demonstrate the words that you find.




Sort the words into two categories: balanced
forces & unbalanced forces.




Which claims about balanced and
unbalanced forces can be
supported with evidence?

Balanced = not moving Balanced = no change in motion
Unbalanced = moving Unbalanced = change in motion

Balanced = zero net force Balanced = Newton’s 15t Law
Unbalanced # zero net force Unbalanced = Newton’s 3" Law

EAST TENNESSEE STATE
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3'd Grade
NGSS & Common Core Integration

RI1.3.1 Ask and answer questions to
3-PS2-1. Plan and conduct an demonstrate understanding of a text,
investigation to provide evidence of the referring explicitly to the text as the basis
effects of balanced and unbalanced for the answers. (3-PS2-1),(3-PS2-3)
forces on the motion of an object. \

W.3.7 Conduct short research projects that

build knowledge about a topic. (3-PS2-

3-PS2-2. Make observations and/or 1),(3-PS2-2)

measurements of an object’s motion to

provide evidence that a pattern can be W.3.8 Recall information from experiences
used to predict future motion. or gather information from print and digital

sources; take brief notes on sources and
sort evidence into provided categories. (3-
PS2-

1),(3-PS2-2)
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Middle School
NGSS & Common Core Integration

RST.6-8.1 Cite specific textual evidence to

MS-PS2-1. Apply Newton’s Third Law to support analysis of science and technical texts,
design a solution to a problem involving attending to the precise details of explanations
the motion of two colliding objects.* * or descriptions (MS-PS2-1),(MSPS2-3)
\ RST.6-8.3 Follow precisely a multistep procedure
when carrying out experiments, taking
MS-PS2-2. Plan an investigation to measurements, or performing technical tasks.
provide evidence that the change in an (MS-PS2-1),(MS-PS2-2),(MS-PS2-5)

object’s motion depends on the sum of

the forces on the object and the mass of WHST.6-8.7 Conduct short research projects to
the object answer a question (including a self-generated

guestion), drawing on several sources and
generating additional related,

focused questions that allow for multiple
avenues of exploration. (MS-PS2-1),(MS-PS2-
2),(MS-PS2-5)
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Kinesthetic Learning

 Acting out Newton’s Laws of Motion

First Law
Objects at rest remain at rest and objects in
motion remain in motion in a straight
line unless acted upon by an
unbalanced force.

Second Law
Force equals mass times acceleration
(or f = ma).

Third Law
For every action there is an equal and
opposite reaction.

EAST TENNESSEE STATE
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|
FORCES THAT MOVE US ) © | In fact, the world is full
o ; into the G T ' of all kinds of motion.
P 1 ¥ 2 @ ) 4

{ Everything that moves needs |
a force fo get it moving.

[ Back for another
jump, aiready?

SmE AT

g
B
3];_

... even though everything
feels turned upside down.

A force is any push or pull on an
object. Bungee jumping depends
on a force called gravity.

pinning, flying, jumping, and
st falling are just some of the

amazing ways to move. It pulls objects toward

each other, and it
keeps us on the earth.
B A
But there's a lot of
science behind the
zoom-zoom around us.

Gravity is the reason | fall
down, not up or sideways.

DT T




Graphic Texts

Readwritethink.org:

1) Comic Book Primer
2) Graphic Novel Terms
3) Comic Book Scripting Technigues
4) Sample Comic Book Script

5) Comic Book Creator Resource

@ EAST TENNESSEE STATE

UNIVERSITY


http://www.readwritethink.org/files/resources/lesson_images/lesson921/ComicBookPrimer.pdf
http://www.readwritethink.org/files/resources/lesson_images/lesson1102/terms.pdf
http://www.readwritethink.org/files/resources/lesson_images/lesson921/ScriptingHandout.pdf
http://www.readwritethink.org/files/resources/lesson_images/lesson921/SampleScript.pdf
http://www.readwritethink.org/parent-afterschool-resources/games-tools/comic-creator-a-30237.html

MS-PS2 Motion and Stability: Forces and Interactions

RST.6-8.1 Ote specific textual evidence 10 support analysis of sCience and technical texts, attendng 10 the precice details of explanations or descriptions (MS-PS2-1 L (MS-
P52-3)

RST.6-83 ?mammmmummmammmp&muﬁm-nw

WHST.6-8.1 Write asguments focused on discidine-speciic confent. (MS-PS24)

WHST.6-8.7 Conduct short reseanch projects 1o answer 3 Question (Induding a sell-generated question), drawing On Several sources and genérating adaRional refated,
fotused questions that allow for multiple avenues of exploration. (MS-FS2-1)[M5-P52-2),(MS-PS2-5)

Mathematics —

MP.2 Reason abstractly and quantltativedy, (MS-P52-1),(MS-PS2-2),(M5-P52-3)

6.NS.C5 Understand that positive and negative numbers are used togather 1o describe quantities having opposite directions or values; use positive and negative
numbers 0 represent quantities in rea-world contexts, expiaining the meaning of 0 in each situation. (MS-P52-1)

6.EEA2 Write, read, and evaluate expressions in which letters stand for numbers, (MS-PS2-1) (MS-PS2-2)

7.EEB.3 Solve muiti-step real-life and mathamatical probiems posed with positive and negative rationa numbers in any form, using tocks strategically. Apply properties
of operations 1o caiculate with numbers in any form; convert between forms a5 appropriate; and assess the masonablens<s of answers using mental
computation and estimation strategies. (MS-FS2- 1) (MS-PS2-2)

7.EEB.4 Use variables 10 represent quantities in a real-workd or mathematical problem, and construct Smpke equations and inequalities 10 solve problems by réasoning
ot the quantities., (MS-PED-1 L (MS-PS2-2)

MS—PSZ Motion and Stability: Forces and Interactions

M5-PS2-1. Ammnsmuquaanammmmmuwmmm
Exiytises of (ST prODien's. gt of COMSIONS tetwesn Twd Ghrs, Detween & Cir 3fx) Stafiorady Olyjects, b

m—m:uwlmmnmm m-mmmammﬂmml

M5-PS2-2.  Plan an stigation to provide evid that the change in an object’s motion depends on the sum of the
hmu&enhhdmdth-umnﬂh-obm | Claefication Statement: Esmphasks |5 on balanced (Newton's First Law) and untaiancet
fortes i & systerm, Quaitative comparkons of foross, mans S0 chandes it mofion (Newtn's Secnd Law), Fame of aeence, and socfication of s, |
| Assessrment Boundary. Assessmant is lsvitad 10 forces and changes in mabion In one-dimension in an nerlial reference rame a0d 10 thangs & one varadle &t
thme. kssecsment does not NClude the use of QoNCMERTY. |

M5-P52-3. -*m:wmwmmmwummm.Mdmmdw

or gty o
Inciude Gala generatad o SATUANNONS Or dhpital W0ks, and charts dlplaying mass, srength of Plerection, mmnsn ) crtital pericats, of chjects
WA e wtar system | [Assmarnent Doancary. Assesament e hl (sle Newton's Luw of Gralatin o Kl L |
M5-P52-5. Conduct an and the dumhmﬁqwﬂmﬂwtmmhkm

obj-dsuuﬁngfwmmu-d-o&-rmﬂnwhﬁnubp:bmndmmnhcm [Clarification Statement: Examples of this
Diheormertn ) ickate the Ineria b, of magpiets, cht-caty-charge sirgs of Lage, and sl aly-chargesd o Dals, Exarmpies of nvestipations coukd
e Aril-hand expeence o simubstions | Asseswrent Bourdary  Asdmsment b Brated tn e snd maorettc Seits s limited 1o custilatie evilens
for e exisdenwe Of fiekts |

PSLA: Foroes and Motion Cause and Effect

= For —ldn e force - s  vindied
= oy Ol BT T L
(MS-PSI-3LMSP52-
‘coiect exerts o the frst, but in the cooosite 5
Fh‘-tﬂlhlmll Systems and System Models.
b ding m-" wystens and Swr niterRctions—such a
rmrter the mads of e oblect. the oraster the eramuy and mater flows within
foroe nesded 1o achieve the saTe change i Systenms. (MS-PS2-1!
2 larger change in molion. (MS-PS2-2) = Explanafions of stabilty and dane in
- H_-d“‘h.ﬁu::- ﬂw*"t
e
. s over time and foroes e
of sim. In order 1 share Mformabion with oher (M5-P52-2)
pecgie, s Chokoes, must 85 be shasd. (MS-
PSLB: Types of Interactions. Connextions o Engineering. Technology|
= BECIC 300 MAQretic (Satiomanenic] Keces (a1 anidl Applications of Scence
b ATUACHve r s, and D sk depend on
-muumm- § Lafluence of Science. Engineering. and
n—uuu-dnsmm World
11.-: - any
I-‘_-_-'-'n ividual o socetal needs, desives. and
bty have aroe mant—e.o. Earth o the sun. vahues. by the indings of whentfic
(M5-P524) resmarch: and by differences o such
at magetc, fArton & CHMate. NAturel FSCArTES,
=y MEPS-1)

throuch space and can be manoed by their
#ftect on & ket obiet (2 charoed cblect, of @ ball.
respectively). (M5-P52-5)

; 0
Articuation acoss gracke-bands: 3.PSLA M5-PS2-1),(M5-PR2-2), IPSLB (MS-PS nmnsml(mq (ME-PS2-1),(M5-PS2-2); WS.PSLB ME-PS2-
3} (MS-PS2-4), (M5-PS2-5). HS.PSIA (MS-P52-5); HS.PSI.B (M5-752-2) (M5-952-5); HS.PSI.C (M5-PS2-5), HEESSLB (MSPS2-2L(MSPS2-4)

Common Core State SLandards (ormections.

| ARy =
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Student Engagement Based on Fourfold Interests

- Language instinct: conversation personal interaction, and
communication

* Instinct of making/Constructive impulse: expression in play,
movement, gesture, make believe, seeking outlet in shaping
materials into tangible forms and permanent embodiment.

* Instinct of investigation: grow out of the combination of the
constructive impulse with the conversational.

- Expressive impulse/art instinct: grow out of the
communicating and constructive instincts, refinement, full
manifestation.

Dewey, J. (2013). The school and society and the child and the curriculum. University of Chicago Press.

\

EAST TENNESSEE STATE
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Newton’s Three Laws of Motion

Formula Keywords/ Logic argumentation Hands-on
Activities
First SF =0 Keywords: e Wine glasses with
Force: Balanced forces/ zero net forces different papers
Law Motion.: Inertia of motion (Status quo) e Wine glasses with
Argumentation: coins, paperboard

Balanced net forces = constant motion (velocity =
direction + speed)

Second |3F z0 Keywords: e Motion detector-
Force: Unbalanced forces/ non-zero net forces position, velocity,

Law Motion: Change of motion acceleration, time
Argumentation: e Motion encoder
Unbalanced net forces = motion change (direction system
and/or speed). The change also is proportional to mass.

: Keywords: e Balloon Jet
Third Faction F: Forces occur in pair activities
Law _Freaction Motion: Action on an object and Reaction on a subject | e Skating board
\ Argumentation: activities

Action is performed = reaction exists simultaneously
equal in magnitude and opposite in direction.

e —————————————————————————————————————————————————————————————

EAST TENNESSEE STATE
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Hands-on Activities for Newton’s Three Laws

A. First Law
1. Wine glasses with different papers
2. Wine glasses with coins, paperboard

EAST TENNESSEE STATE
UNIVERSITY



Hands-on Activities for Newton’s Three Laws

B. Second Law
1. Motion detector: position, velocity, acceleration, time
Task one: Describe the movement and perform it.

a5 Task Two:

35 Draw a diagram and perform it:
; You start standing close to the

o device. Hold 3 seconds. Walk 3
: meters away from the device

0 for 3 seconds. Hold for another

ceconde 3 seconds, and then walk 2
meters away from the device
for another 3 seconds.

2. Motion encoder system for more precise experiments

EAST TENNESSEE STATE
UNIVERSITY


http://www.vernier.com/products/lab-equipment/dynamics/vds-ec/

Hands-on Activities for Newton’s Three Laws

C. Third Law

1. Balloon Jet activities Project-based Approach:

1. Design a team recipe about how to make a
balloon move as far as possible (identify
variables, procedures)

2. Measure an average speed in your
experiment setting

3. Describe how speed would change during
your experiment setting
Limitation: move your balloon horizontally

2. Skating board activities (Prediction-Observation-Explanations)
* You push a wall

* You and your teammate push each other

You push your teammate but she/he doesn’t push you.

You pull your teammate (with a rope) but she/he does nothing.

EAST TENNESSEE STATE
UNIVERSITY



What is Newton’s Mind/ Best for Newton’s Laws

Two Big Picture Questions:

1. Why THREE?
Is it a complete set of (hypothetical)
theories / (empirical) laws that can
describe forces and motion on an

object?

2.2F =0 Should we start from scientific
SF £0 definitions or should we start from
= and -F hands-on activities?

action reaction

EAST TENNESSEE STATE
UNIVERSITY



Implications of Newton’s Third Law

For any pair of interacting objects, the force exerted by the
first object on the second object is equal in strength to the
force that the second object exerts on the first, but in the
opposite direction (Newton’s third law). (MS-PS2-1)

Let’s think about a concept of LOVE.

Love is an art of loving and being loved.

Keyword: ? .
4 Interaction!
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Questions?

EAST TENNESSEE STATE
UNIVERSITY



	East Tennessee State University
	Digital Commons @ East Tennessee State University
	4-1-2016

	Forces and Motion (PS2): An Integrated K–8 Hands-On Approach Supporting the NGSS and CCSS ELA
	Laura Robertson
	LaShay Jennings
	Huili Hong
	Karin Keith
	Chih-Che Tai
	Citation Information

	Forces and Motion (PS2): An Integrated K–8 Hands-On Approach Supporting the NGSS and CCSS ELA
	Copyright Statement


	Slide 1

