
NGSS AND COMMON CORE

FIELDS AND INTERACTIONS     T7

PHENOMENA, DRIVING QUESTIONS AND STORYLINE
FIELDS AND INTERACTIONS

This unit explores the anchoring phenomenon that objects can be observed to interact with other objects 
even when they are not in contact with one another. Examples explored include static electricity, the 
behavior of magnets, and the observation that objects fall toward the earth. Students generate and answer 
questions such as: How do objects interact at a distance? What is a field? How does a field store energy? 
How do people use fields to design solutions to problems?

Ph
en

om
en

on
D

ri
vi

ng
  

Q
ue

st
io

ns
G

ui
di

ng
  

Q
ue

st
io

ns
A

ct
iv

it
ie

s
PE

St
or

yl
in

e/
Fl

ow
 

(H
ow

 a
n 

ac
ti

vi
ty

 le
ad

s 
to

  
su

bs
eq

ue
nt

 a
ct

iv
it

ie
s)

G
ra

vi
ty

, 
m

ag
ne

tis
m

, 
el

ec
tr

ic
ity

, a
nd

 
el

ec
tr

om
ag

ne
tis

m
 

ar
e 

us
ed

 in
 

de
si

gn
ed

 s
ys

te
m

s.

H
ow

 d
o 

en
gi

ne
er

s 
so

lv
e 

pr
ob

le
m

s 
re

la
te

d 
to

 
gr

av
ity

?

W
ha

t a
pp

ro
ac

he
s 

ca
n 

be
 u

se
d 

to
 

so
lv

e 
a 

pr
ob

le
m

? 
(A

ct
iv

ity
 1

)

1,
 2

E
T

S1
-1

E
T

S1
-2

E
T

S1
-3

E
T

S1
-4

E
ng

in
ee

rs
 s

ol
ve

 a
ll 

so
rt

s 
of

 p
ro

bl
em

s.
 

F
or

 e
ve

ry
 p

ro
bl

em
 t

o 
be

 s
ol

ve
d,

 t
he

re
 a

re
 

di
ff

er
en

t 
to

ol
s 

an
d 

sc
ie

nt
ifi

c 
co

nc
ep

ts
 t

ha
t 

ca
n 

be
 u

se
d 

to
 h

el
p 

de
si

gn
 s

ol
ut

io
ns

. O
ne

 
sc

ie
nt

ifi
c 

co
nc

ep
t 

us
ed

 in
 m

an
y 

de
si

gn
 

so
lu

tio
ns

 is
 g

ra
vi

ty
. G

ra
vi

ty
 c

an
 b

e 
us

ed
 

w
he

n 
en

gi
ne

er
in

g 
a 

tr
an

sp
or

ta
tio

n 
sy

st
em

 
on

 t
he

 M
oo

n.

H
ow

 d
o 

en
gi

ne
er

s 
us

e 
a 

de
si

gn
 

pr
oc

es
s 

to
 s

ol
ve

 
pr

ob
le

m
s?

 
(A

ct
iv

ity
 2

)

N
A

SA
’s

 A
po

llo
 m

is
si

on
s 

ar
e 

an
 e

xa
m

pl
e 

of
 

a 
pr

ac
tic

al
 a

pp
lic

at
io

n 
of

 g
ra

vi
ty

. E
ng

in
ee

rs
 

ac
co

un
te

d 
fo

r 
gr

av
ity

 in
 th

ei
r 

de
si

gn
s 

of
 

sp
ac

ec
ra

ft
 th

at
 b

ro
ug

ht
 a

st
ro

na
ut

s 
to

 th
e 

M
oo

n.
 B

y 
m

ak
in

g 
us

e 
of

 th
e 

en
gi

ne
er

in
g 

de
si

gn
 p

ro
ce

ss
 a

nd
 u

nd
er

st
an

di
ng

 th
e 

cr
ite

ri
a 

an
d 

co
ns

tr
ai

nt
s 

of
 th

e 
de

si
gn

 ta
sk

, 
N

A
SA

 a
st

ro
na

ut
s 

w
er

e 
ab

le
 to

 r
ea

ch
, a

nd
 

re
tu

rn
 fr

om
, t

he
 M

oo
n.

 

W
he

n 
an

 o
bj

ec
t 

is
 r

el
ea

se
d 

in
 t

he
 

ai
r,

 it
 fa

lls
 t

o 
th

e 
gr

ou
nd

.

W
ha

t 
de

te
rm

in
es

 
th

e 
st

re
ng

th
 o

f 
gr

av
ita

tio
na

l 
fo

rc
es

?

H
ow

 is
 e

ne
rg

y 
tr

an
sf

er
re

d 
w

ith
 a

 
tr

an
sp

or
te

r 
se

t 
in

 
m

ot
io

n 
by

 g
ra

vi
ty

?
(A

ct
iv

ity
 3

)

3,
 4

P
S3

-2
P

S2
-4

W
he

n 
de

si
gn

in
g 

so
lu

tio
ns

 to
 tr

an
sp

or
ta

tio
n 

pr
ob

le
m

s,
 th

e 
am

ou
nt

 o
f e

ne
rg

y 
st

or
ed

 in
 th

e 
sy

st
em

 is
 im

po
rt

an
t t

o 
co

ns
id

er
. B

y 
ch

an
gi

ng
 

a 
tr

an
sp

or
te

r’s
 m

as
s 

or
 h

ei
gh

t, 
th

e 
en

er
gy

 
st

or
ed

 in
 th

e 
sy

st
em

 c
ha

ng
es

. T
hi

s 
ch

an
ge

 is
 

du
e 

to
 g

ra
vi

ta
tio

na
l p

ot
en

tia
l e

ne
rg

y.
 

W
ha

t 
de

te
rm

in
es

 
th

e 
am

ou
nt

 o
f 

gr
av

ita
tio

na
l f

or
ce

 
be

tw
ee

n 
ob

je
ct

s?
 

(A
ct

iv
ity

 4
)

Sc
ie

nt
ifi

c 
in

ve
st

ig
at

io
ns

 to
 le

ar
n 

m
or

e 
ab

ou
t g

ra
vi

ty
 c

an
 b

e 
co

nd
uc

te
d 

on
 th

e 
tw

o 
va

ri
ab

le
s 

th
at

 s
ee

m
 to

 a
ffe

ct
 g

ra
vi

ta
tio

na
l 

fo
rc

e:
 m

as
s 

an
d 

di
st

an
ce

. B
ey

on
d 

si
m

pl
e 

cl
as

sr
oo

m
 in

ve
st

ig
at

io
ns

, o
bs

er
va

tio
ns

 o
f 

ob
je

ct
s 

in
te

ra
ct

in
g 

gr
av

ita
tio

na
lly

 g
iv

es
 

ev
id

en
ce

 th
at

 g
ra

vi
ty

 is
 a

 fo
rc

e-
at

-a
-d

is
ta

nc
e.

 
T

ha
t i

s,
 g

ra
vi

ta
tio

na
l f

or
ce

 is
 a

bl
e 

to
 a

ffe
ct

 
in

te
ra

ct
in

g 
ob

je
ct

s 
ev

en
 if

 th
os

e 
tw

o 
ob

je
ct

s 
ar

e 
no

t t
ou

ch
in

g.
 



NGSS AND COMMON CORE

T8    FIELDS AND INTERACTIONS

PHENOMENA, DRIVING QUESTIONS AND STORYLINE
FIELDS AND INTERACTIONS (continued)
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PHENOMENA, DRIVING QUESTIONS AND STORYLINE
FIELDS AND INTERACTIONS (continued)
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PHENOMENA, DRIVING QUESTIONS AND STORYLINE
FIELDS AND INTERACTIONS (continued)
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