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Background 
In	2013	 the	Washington	State	Legislature	adopted	 the	Next	Generation	Science	Standards	 as	 the	

2013	Washington	State	Science	Learning	Standards.	The	Next	Generation	Science	Standards	are	built	upon	
a	“three‐dimensional”	vision	of	science	learning	that	exists	at	the	intersection	of	the	Science	and	Engineering	
Practices,	 the	Crosscutting	Concepts,	and	the	Disciplinary	Core	Ideas.	The	Office	of	the	Superintendent	of	
Public	Instruction	established	a	multi‐year	transition	timeline	and	plan	to	achieve	full	implementation	by	
the	Spring	of	2018.	Informed	by	this	transition	plan,	regional	LASER	science	materials	centers	decided	to	
bring	together	experienced	teachers	to	provide	guidance	to	those	who	shared	their	instructional	materials	
about	how	best	to	begin	moving	to	this	new	paradigm	of	science	learning	while	still	using	their	existing	
instructional	materials.	This	guide	is	one	product	of	that	work.	

What this Guide Is  
The	writers	of	this	guide	want	to	help	you	put	the	kids	in	the	driver’s	seat	of	engaging	in	science	–	a	

key	shift	in	the	Next	Generation	Science	Standards.	They	intend	this	guide	to	provide	you	with	ideas	on	how	
best	to	build	student	capacity	to	work	as	a	scientist	or	engineer	using	the	Science	and	Engineering	Practices;	
on	how	best	to	think	about	the	learning	by	engaging	students	in	using	the	Crosscutting	Concepts;	and	all	
while	engaging	in	the	content	ideas	that	already	exist	within	this	instructional	material.	

This	guide	does	not	align	this	instructional	material	to	the	Next	Generation	Science	Standards,	but	
it	assists	teachers	in	aligning	instruction	and	student	experiences	with	the	goals	of	the	Next	Generation	
Science	Standards.	This	guide	does	not	represent	a	re‐write	of	the	instructional	material,	neither	does	it	
present	newly‐developed	material.	It	is	meant	to	help	you	adjust	your	use	of	your	existing	unit	toward	a	
more	 “three‐dimensional”	 approach	 to	 learning.	 It	 is	 strongly	 recommended	 that	 you	 have	 an	
understanding	of	the	shifts	envisioned	by	the	NGSS	by	familiarizing	yourself	with	the	Framework	for	K‐12	
Science	Education.	If	you	would	like	more	information	on	the	Disciplinary	Core	Ideas	that	are	the	focus	of	
the	New	Plants	kit,	please	read	Life	Science	Core	Idea	1.A.	

Directions for Using this Guide 
Before	teaching	this	unit,	please	refer	to	the	NGSS	Transition	Support	Guide	to	review	the	Science	

and	Engineering	Practices	and	Crosscutting	Concepts	for	each	investigation.	The	guide	highlights	what	the	
teacher	and	student	does	in	each	investigation	to	support	the	Science	and	Engineering	Practices	and	
Crosscutting	Concepts	that	are	already	implicit	in	the	instructional	materials.	If	you	need	support	on	using	
Science	and	Engineering	Practices	refer	to	Appendix	F	and	for	Crosscutting	Concepts	refer	to	Appendix	G	in	
the	Next	Generation	Science	Standards.	For	example,	this	kit	in	particular	focuses	a	great	deal	on	the	
Crosscutting	Concept	of	Systems	and	Systems	Models,	and	the	Practice	of	Developing	and	Using	Models.	
Teachers	should	review	the	information	in	the	Framework	and	Appendices	on	these	two	dimensions.	
While	every	attempt	has	been	made	to	make	explicit	connections	to	a	Practice	or	Crosscutting	Concept	as	
a	unifying	theme	for	each	part	of	the	unit,	some	lessons	deviate	from	the	theme	and	emphasize	different	
Practices	or	Crosscutting	Concepts.	This	is	noted	by	a	change	in	the	label,	which	is	printed	in	bold.	



For	example,	in	this	unit,	Developing	and	Using	Models	is	
the	most	explicit	Practice	that	students	are	engaged	with	in	
learning	the	Core	Ideas.	However,	in	some	lessons,	other	Practices	
(such	as	Obtaining,	Evaluating	and	Communicating	Information)	
are	more	closely	aligned	to	the	intent	of	the	lesson.	This	is	noted	
by	a	change	in	the	practice,	which	is	then	printed	in	bold.		

	

Heads‐Up/Things you might need in order to use this guide 
Before	you	teach	this	kit,	it	is	important	to	recognize	that	a	major	misconception	of	middle	school	

students	is	that	the	body	contains	cells,	rather	than	the	body	being	made	up	of	cells.		While	this	kit	does	
not	directly	teach	the	concept	of	the	composition	of	multicellular	organisms,	you	will	want	to	be	cautious	
of	emphasizing	misconceptions	that	may	already	exist.	The	guide	references	the	use	of	Page	Keeley’s	
Formative	Assessment	Probes	for	Uncovering	Student	Ideas	in	Primary	Science	(2011	NSTA	Press).	
Check	in	your	school	or	district	science	library,	or	contact	your	Science	Materials	Center	for	this	resource.	
It	is	assumed	that	students	are	using	science	notebooks	in	middle	school	to	organize	their	work.	If	you	
would	like	information	of	using	science	notebooks	in	the	classroom,	refer	to	the	LASER	Science	
Notebooking	website	at	www.sciencenotebooks.org	.	Investigations	have	been	adapted	to	include	a	
written	performance	assessment.	If	you	are	unfamiliar	with	Claims‐Evidence‐Reasoning	(CER)	as	a	
method	for	writing	in	science,	please	contact	your	Science	Leadership	teacher	or	Regional	Science	
Coordinator.	An	engineering	modification	is	suggested	in	Lesson	17.	The	suggested	lesson	plan	can	be	
found	at	the	NSTA	Learning	Center	website	http://learningcenter.nsta.org/	.		

	

For More Information 
If	you	have	questions	about	 this	guide	or	 its	 content,	please	direct	your	 inquiry	 to	your	science	

materials	center,	or	Regional	Science	Coordinator.	
		

Science and 
Engineering Practice 

 Developing and Using Models  
 
Develop a model to describe 
unobservable mechanisms.  

Obtaining, Evaluating and 
Communicating Information 

Students are researching a disease or 
career of their choice.  

Students evaluate the limitations of the 
model to replicate the process of 
breathing.  
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n
, a
n
d
 t
h
at
 t
h
e 

sm
al
l i
n
te
st
in
e 
is
 a
 s
m
al
l c
o
m
p
o
n
en

t 
o
f 
a 
la
rg
er
 s
ys
te
m
.  

N
/A
 



Le
ss
o
n
 7
 –
 

Su
rf
ac
e
 A
re
a 

an
d
 A
b
so
rp
ti
o
n
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

In
 t
h
is
 le
ss
o
n
, s
tu
d
e
n
ts
 a
re
 b
o
th
 

U
si
n
g 
a 
M
o
d
e
l s
ci
e
n
ti
fi
ca
lly
 

(m
o
d
el
in
g 
th
e 
in
si
d
e
 o
f 
sm

al
l 

in
te
st
in
e)
 b
u
t 
al
so
 M

o
d
el
in
g 
w
it
h
 

M
at
h
e
m
at
ic
s 
– 
a 
p
ra
ct
ic
e 
o
f 
C
C
SS
. 

B
e 
su
re
 t
o
 m

ak
e 
th
is
 c
o
n
n
ec
ti
o
n
 

ex
p
lic
it
.  

St
u
d
e
n
ts
 c
an

 d
es
cr
ib
e
 t
h
e 
sm

al
l 

in
te
st
in
e 
in
 t
er
m
s 
o
f 
it
s 
ro
le
 a
s 
a 

su
b
sy
st
em

 o
f 
th
e
 d
ig
es
ti
ve
 s
ys
te
m
. 

Th
e 
co
n
ce
p
t 
o
f 
St
ru
ct
u
re
 a
n
d
 

Fu
n
ct
io
n
 is
 a
ls
o
 q
u
it
e
 e
xp
lic
it
 in

 t
h
is
 

le
ss
o
n
. S
tu
d
e
n
ts
 c
an

 d
is
cu
ss
 h
o
w
 

th
e 
st
ru
ct
u
re
 o
f 
th
e 
sm

al
l i
n
te
st
in
e 

ai
d
s 
in
 t
h
e
 f
u
n
ct
io
n
 o
f 
ab
so
rp
ti
o
n
.  

C
o
n
n
ec
ti
o
n
 t
o
 C
o
m
m
o
n
 C
o
re
 M

at
h
 

6
.G
 –
 S
o
lv
e 
re
al
‐w

o
rl
d
 a
n
d
 

m
at
h
e
m
at
ic
al
 p
ro
b
le
m
s 
in
vo
lv
in
g 

ar
ea
, s
u
rf
ac
e 
ar
ea
, a
n
d
 v
o
lu
m
e.
 

Le
ss
o
n
 8
 –
 

D
ig
e
st
iv
e
 

Sy
st
e
m
 

A
ss
e
ss
m
e
n
t 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

Th
e 
as
se
ss
m
en

t 
as
ks
 s
tu
d
e
n
ts
 t
o
 

P
la
n
 a
n
d
 C
o
n
d
u
ct
 a
n
d
 In

ve
st
ig
at
io
n
 

u
si
n
g 
a 
M
o
d
e
l o
f 
en

zy
m
es
 in

 t
h
e 

m
o
u
th
.  

St
u
d
e
n
ts
 c
an

 c
o
n
n
e
ct
 s
ys
te
m
 b
y 

re
fl
ec
ti
n
g 
an

d
 d
es
cr
ib
in
g 
w
h
y 

en
zy
m
es
 in

 t
h
e 
m
o
u
th
 a
re
 

im
p
o
rt
an
t 
as
 p
ar
t 
o
f 
th
e 
d
ig
es
ti
ve
 

sy
st
em

.  

N
/A
 

Th
ro
u
gh

o
u
t 
 

P
ar
t 
1
: 

W
h
at
 t
h
e
 

te
ac
h
er
 d
o
es
 

 
P
re
se
n
t 
an

 o
ve
ra
rc
h
in
g 
q
u
es
ti
o
n
 

fo
r 
th
e 
st
u
d
y 
in
 P
ar
t 
1
 (
H
o
w
 

d
o
es
 t
h
e
 d
ig
e
st
iv
e 
sy
st
em

 
su
p
p
o
rt
 o
th
e
r 
sy
st
em

s 
in
 t
h
e 

b
o
d
y,
 f
o
r 
ex
am

p
le
?)
 

 
Te
ac
h
er
 a
sk
s 
p
ro
b
in
g 
q
u
es
ti
o
n
s 

to
 f
ac
ili
ta
te
 in
te
rp
re
ti
ve
 

th
in
ki
n
g.
 

 
Te
ac
h
er
 p
ro
vi
d
es
 a
 g
u
id
in
g 

q
u
es
ti
o
n
, a
sk
s 
p
ro
b
in
g 

q
u
es
ti
o
n
s 
o
f 
st
u
d
en

ts
 

th
ro
u
gh
o
u
t 
in
ve
st
ig
at
io
n
 a
n
d
 

in
q
u
ir
y,
 a
n
d
 f
ac
ili
ta
te
s 
cl
as
s 

d
is
co
u
rs
e 
to
 d
ee
p
ly
 e
xp
lo
re
 t
h
e 

to
p
ic
 o
f 
th
e
 d
ig
es
ti
ve
 s
ys
te
m
 

an
d
 it
s 
su
b
sy
st
em

s.
 

 
Te
ac
h
er
 u
se
s 
th
e 
sp
e
ci
fi
c 

la
n
gu
ag
e
 o
f 
sy
st
em

s,
 i.
e.
 

sy
st
em

, s
u
b
sy
st
em

 o
r 

su
b
st
ru
ct
u
re
, f
u
n
ct
io
n
. 

 
Le
av
e 
th
e 
p
re
as
se
ss
m
en

t 
p
o
st
er
s 
m
o
u
n
te
d
 o
n
 t
h
e
 w
al
l 

th
ro
u
gh
o
u
t 
th
e 
u
n
it
 –
 a
llo
w
 

st
u
d
en

ts
 t
o
 m

ak
e 
ch
an
ge
s 

p
er
io
d
ic
al
ly
 u
si
n
g 
st
ic
ky
 n
o
te
s.
  

 
U
se
 t
h
e 
re
fl
ec
ti
ve
 a
n
d
 a
n
ch
o
r 

q
u
es
ti
o
n
s 
to
 h
av
e 
st
u
d
en

ts
 

co
n
st
ru
ct
 a
 C
la
im

s‐
Ev
id
en

ce
‐

R
ea
so
n
in
g 
ex
p
la
n
at
io
n
 f
o
r 
th
e 

o
ve
ra
rc
h
in
g 
q
u
e
st
io
n
 (
H
o
w
 d
o
es
 

th
e 
d
ig
es
ti
ve
 s
ys
te
m
 s
u
p
p
o
rt
 

o
th
er
 s
ys
te
m
s 
in
 t
h
e 
b
o
d
y,
 e
tc
?)
  



N
G
SS
 T
ra
n
si
ti
o
n
 S
u
p
p
o
rt
 G
u
id
e
  

P
u
b
lis
h
e
r 

K
it
 T
it
le
 

G
ra
d
e
 

ST
C
 

H
u
m
an

 B
o
d
y 
Sy
st
e
m
s

M
id
d
le
 S
ch
o
o
l 

 

P
ar
t 

2
 

C
la
ss
ro
o
m
 

In
st
ru
ct
io
n
 

Sc
ie
n
ce
 a
n
d
 

En
gi
n
e
e
ri
n
g 
P
ra
ct
ic
e
 

C
ro
ss
cu
tt
in
g 

C
o
n
ce
p
t 

H
e
lp
fu
l 

M
o
d
if
ic
at
io
n
s 

Th
e
 

R
e
sp
ir
at
o
ry
 

an
d
 

C
ir
cu
la
to
ry
 

Sy
st
e
m
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

D
e
ve
lo
p
in
g 
an

d
 U
si
n
g 
M
o
d
e
ls
  

  D
ev
el
o
p
 a
 m

o
d
el
 t
o
 d
es
cr
ib
e 

u
n
o
b
se
rv
ab
le
 m

e
ch
an
is
m
s.
  

Sy
st
e
m
s 
an

d
 S
ys
te
m
s 
M
o
d
e
ls
 

Sy
st
em

s 
m
ay
 in
te
ra
ct
 w
it
h
 o
th
er
 

sy
st
em

s;
 t
h
ey
 m

ay
 h
av
e
 s
u
b
‐

sy
st
em

s 
an
d
 b
e 
a 
p
ar
t 
o
f 
la
rg
er
 

co
m
p
le
x 
sy
st
em

s.
 

 

Le
ss
o
n
 9
 –
 

A
n
ch
o
r 
A
ct
iv
it
y 

 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

O
b
ta
in
in
g,
 E
va
lu
at
in
g 
an

d
 

C
o
m
m
u
n
ic
at
in
g 
In
fo
rm

at
io
n
 

St
u
d
e
n
ts
 a
re
 r
es
ea
rc
h
in
g 
a 
d
is
ea
se
 

o
r 
ca
re
er
 o
f 
th
ei
r 
ch
o
ic
e
.  

N
/A
 

In
 t
h
e 
in
te
re
st
 o
f 
ti
m
e,
 t
h
is
 le
ss
o
n
 

ca
n
 b
e 
sk
ip
p
e
d
 a
s 
it
 is
 n
o
t 
w
el
l 

in
te
gr
at
ed

 w
it
h
 t
h
e
 r
es
t 
o
f 
th
is
 p
ar
t.
 

A
lt
er
n
at
iv
el
y,
 t
h
is
 le
ss
o
n
 c
o
u
ld
 b
e
 

m
o
ve
d
 t
o
 t
h
e
 e
n
d
 o
f 
th
e 
u
n
it
 a
s 
an

 
EL
A
/S
o
ci
al
 S
tu
d
ie
s 
in
te
gr
at
io
n
. 

Le
ss
o
n
 1
0
‐ 

A
ss
e
ss
in
g 

B
re
at
h
in
g 

M
o
d
e
ls
 

 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

St
u
d
e
n
ts
 e
va
lu
at
e 
th
e
 li
m
it
at
io
n
s 
o
f 

th
e 
m
o
d
el
 t
o
 r
ep

lic
at
e 
th
e 
p
ro
ce
ss
 

o
f 
b
re
at
h
in
g.
  

St
u
d
e
n
ts
 a
re
 a
b
le
 t
o
 d
et
er
m
in
e 

w
h
ic
h
 p
ar
ts
 o
f 
th
ei
r 
m
o
d
el
s 

co
rr
es
p
o
n
d
 t
o
 t
h
e
 p
ar
ts
 o
f 
th
e
 

re
sp
ir
at
o
ry
 s
ys
te
m
.  

 

 

Le
ss
o
n
 1
1
 –
H
o
w
 

M
u
ch
 A
ir
 C
an

 
Y
o
u
 E
xh
al
e
? 
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

St
u
d
e
n
ts
 a
re
 a
b
le
 t
o
 u
se
 t
h
e 
m
o
d
el
 

o
f 
th
e 
lu
n
gs
 t
o
 m

ak
e 
p
re
d
ic
ti
o
n
s 

ab
o
u
t 
lu
n
g 
ca
p
ac
it
y 
an
d
 t
h
e 
fa
ct
o
rs
 

th
at
 a
ff
ec
t 
lu
n
g 
ca
p
ac
it
y.
  

St
u
d
e
n
ts
 a
re
 a
b
le
 t
o
 d
is
cu
ss
 h
o
w
 

ch
an
ge
s 
in
 lu
n
g 
ca
p
ac
it
y 
ca
n
 a
ff
ec
t 

th
ei
r 
b
re
at
h
in
g.
 C
er
ta
in
 in
p
u
ts
 in
to
 

th
e 
re
sp
ir
at
o
ry
 s
ys
te
m
 c
an

 li
m
it
 t
h
e 

ca
p
ac
it
y 
o
f 
lu
n
g 
o
u
tp
u
t.
 

 



Le
ss
o
n
 1
2
 –
 

R
e
ci
p
e
 f
o
r 

En
e
rg
y 
– 

C
e
llu

la
r 

R
e
sp
ir
at
io
n
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

St
u
d
e
n
ts
 u
se
 t
h
e 
ca
n
d
le
 m

o
d
el
 t
o
 

re
p
lic
at
e 
th
e 
id
ea

 o
f 
‘b
u
rn
in
g’
 

en
er
gy
. B

e 
su
re
 t
o
 d
is
cu
ss
 e
xp
lic
it
ly
 

th
e 
lim

it
at
io
n
s 
o
f 
th
is
 m

o
d
el
 a
n
d
 

h
o
w
 it
 r
el
at
es
 t
o
 a
ct
u
al
 o
xi
d
at
io
n
 in

 
th
e 
b
o
d
y.
  

En
e
rg
y 
an

d
 M

at
te
r 

St
u
d
e
n
ts
 c
o
n
n
ec
t 
th
e 
id
ea

 o
f 
ce
llu
la
r 

re
sp
ir
at
io
n
 t
o
 t
h
e
 c
yc
lin
g 
o
f 
m
at
te
r;
 

en
er
gy
 t
ak
es
 t
h
e 
fo
rm

 o
f 
h
e
at
.  

Th
e 
ke
y 
id
ea

 b
eg
in
s 
to
 t
ak
e 
fo
rm

 
th
at
 f
o
r 
th
e
 b
o
d
y 
to
 u
se
 f
o
o
d
 a
s 

en
er
gy
, t
h
e
 f
o
o
d
 m

u
st
 b
e 
d
ig
es
te
d
 

in
to
 m

o
le
cu
le
s 
th
at
 a
re
 t
h
e
n
 

ab
so
rb
ed

 a
n
d
 t
ra
n
sp
o
rt
ed

 t
o
 c
el
ls
.  

Le
ss
o
n
 1
3
 –
 

R
e
le
as
in
g 

En
e
rg
y 
fr
o
m
 

Fo
o
d
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

St
u
d
e
n
ts
 w
ill
 r
ec
o
gn
iz
e 
th
at
 s
im

ila
r 

to
 o
th
er
 in
ve
st
ig
at
io
n
s,
 t
h
ey
 a
re
 

u
si
n
g 
th
e
 f
o
o
d
 in

 t
h
is
 la
b
 a
s 
a 
m
o
d
el
 

o
f 
fo
o
d
 e
n
er
gy
.  

En
e
rg
y 
an

d
 M

at
te
r 

St
u
d
e
n
ts
 a
re
 a
b
le
 t
o
 r
el
at
e
 t
h
e
 

en
er
gy
 in
ta
ke
 t
o
 e
n
er
gy
 o
u
tp
u
t.
  

‘C
al
o
ri
e’
 is
 a
 s
o
u
rc
e 
o
f 
m
an
y 

m
is
co
n
ce
p
ti
o
n
s 
fo
r 
st
u
d
en

ts
. B

e 
su
re
 t
o
 s
p
en

d
 a
d
eq

u
at
e 
ti
m
e 

d
ra
w
in
g 
o
u
t 
st
u
d
e
n
ts
 p
re
co
n
ce
iv
ed

 
id
ea
s 
o
f 
ca
lo
ri
es
 a
n
d
 b
u
ild
in
g 
an

 
ag
re
ed

‐u
p
o
n
 d
ef
in
it
io
n
 a
s 
a 
cl
as
s.
 

  Te
m
p
er
at
u
re
 p
ro
b
es
 a
re
 a
va
ila
b
le
 

fo
r 
ch
e
ck
o
u
t 
fr
o
m
 y
o
u
r 
SM

C
 C
en

te
r.
  

Le
ss
o
n
 1
4
 –
 T
h
e
 

P
u
m
p
in
g 
H
e
ar
t 
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

St
u
d
e
n
ts
 s
h
o
u
ld
 u
se
 t
h
e 
m
o
d
el
 o
f 

th
e 
h
ea
rt
 t
o
 p
re
d
ic
t 
th
e
 d
ir
ec
ti
o
n
 o
f 

th
e 
fl
o
w
 o
f 
b
lo
o
d
 t
h
ro
u
gh

 t
h
e 
h
ea
rt
 

b
as
ed

 o
n
 s
tr
u
ct
u
re
 o
f 
th
e 
h
ea
rt
, 

w
it
h
 p
ar
ti
cu
la
r 
at
te
n
ti
o
n
 t
o
 t
h
e
 

ar
te
ri
es
, v
al
ve
s 
an
d
 d
o
u
b
le
‐p
u
m
p
 

ac
ti
o
n
.  

St
ru
ct
u
re
 a
n
d
 F
u
n
ct
io
n
 

St
u
d
e
n
ts
 a
re
 a
b
le
 t
o
 d
is
cu
ss
 t
h
e
 w
ay
 

an
 o
b
je
ct
 is
 s
h
ap
ed

 o
ft
en

 
d
et
er
m
in
es
 m

an
y 
o
f 
it
s 
p
ro
p
er
ti
es
 

an
d
 f
u
n
ct
io
n
s.
  

 

Le
ss
o
n
 1
5
 –
 

Fa
ct
o
rs
 

A
ff
e
ct
in
g 
H
e
ar
t 

R
at
e
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

 

P
la
n
n
in
g 
an

d
 C
o
n
d
u
ct
in
g 

In
ve
st
ig
at
io
n
s 

St
u
d
e
n
ts
 d
es
ig
n
 t
h
e 
in
q
u
ir
y 
in
 s
m
al
l 

gr
o
u
p
s 
fo
cu
se
d
 o
n
 o
n
e 
o
f 
th
e 

va
ri
ab
le
s.
 

St
ab

ili
ty
 a
n
d
 C
h
an

ge
 

C
o
n
d
it
io
n
s 
th
at
 a
ff
ec
t 
th
e 
st
ab
ili
ty
 

an
d
 t
h
e 
fa
ct
o
rs
 t
h
at
 c
o
n
tr
o
l c
h
an
ge
s 

in
 h
ea
rt
 r
at
e
 s
h
o
u
ld
 b
e
 d
is
cu
ss
ed

.  

 

Le
ss
o
n
 1
6
 –
 T
h
e
 

H
e
ar
t 
M
e
e
ts
 

R
e
si
st
an

ce
 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

St
u
d
e
n
ts
 a
re
 a
ga
in
 u
si
n
g 
a 
m
o
d
el
 o
f 

th
e 
h
ea
rt
 t
o
 d
et
er
m
in
e
 t
h
e 
ef
fe
ct
 o
f 

a 
n
ar
ro
w
er
 d
ia
m
et
er
 t
u
b
e 
o
n
 t
h
e
 

p
er
fo
rm

an
ce
 o
f 
th
e 
ca
rd
io
va
sc
u
la
r 

sy
st
em

.  

   
 

Th
e 
m
o
d
el
 is
 u
se
d
 t
o
 u
n
d
e
rs
ta
n
d
 

an
d
 p
re
d
ic
t 
th
e 
b
eh

av
io
r 
o
f 
th
e 

h
ea
rt
 u
n
d
er
 c
o
n
st
ri
ct
in
g 
co
n
d
it
io
n
s.
 

St
u
d
e
n
ts
 s
h
o
u
ld
 b
e 
ab
le
 t
o
 a
p
p
ly
 

u
n
d
er
st
an
d
in
g 
o
f 
h
o
w
 t
h
is
 f
ee
d
b
ac
k 

af
fe
ct
s 
th
e 
su
b
sy
st
em

 o
f 
th
e 
h
ea
rt
 

an
d
 t
h
e 
o
ve
ra
ll 
sy
st
em

 o
f 
th
e 

h
u
m
an

 b
o
d
y.
  

  



Le
ss
o
n
 1
7
 –
 

A
ss
e
ss
m
e
n
t 

W
h
at
 t
h
e
 

st
u
d
en

t 
d
o
es
 

N
/A
 

N
/A
 

D
e
si
gn
in
g 
So
lu
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