
3.
E

V
O

L
U

T
IO

N
(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

iE
S

:
(cont’d)

/
Select

an
organism

and
prepare

a
display

to
show

how
ithas

changed
through

tim
e.

H
ow

have
plants

(tom
atoes,

corn)
or

anim
als

(cattle,
pigs)

changed
in

the
last

tw
o

hundred
years?

©

Provide
m

etric
rulers

and
have

all
of

the
students

m
easure

the
length

oftheir
thum

b
to

the
nearest

m
illim

eter
to

show
the

variations
am

ong
classm

ates.
H

ave
the

students
share,

graph
and

interpret
the

results.
A

L
ii

T
eacher

(‘oinm
eiits:
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e
e

e
4.

IN
T

E
R

D
E

P
E

N
D

E
N

C
E

O
F

O
R

G
A

N
IS

M
S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,butnotbe

lim
ited

to:

•
consum

ers/decom
posers

•
ecosystem

s/relationships w
ithin

•
biom

es
•

biologicaladaptations
•

extinction
ofspecies

•
sym

biosis
coTnm

ensalism
m

utualism
parasitism

•
hum

an
im

pacton
the

environm
ent

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

C
R

econstruct a
m

odelskeleton
ofa

rodentorbird
using

bones
from

the
ow

lpellet

C
Survey

the
schoolgrounds

to
determ

ine
the

consum
ers,decom

posers
and

producers.
W

hatare
the

predator/prey
relationships?

C
onstruct a

food
w

eb
ofthe

organism
s

found
in

the
schoolyard.

C
D

raw
an

ocean
w

eb
cycle.

W
rite

an
essay

using
the

com
puterofhow

abiotic
conditions

valy
in

differentpartsofthe
classroom

.
D

ataw
illbegraphed.

G
W

-flJ
D

istinguish
the

m
ajor biom

es
ofthe

earth
on

the
basis

ofsolarenergy,rainfall,tem
perature

and
soil.

E
nterdata

in
journalorlab

book
show

ing
differentresults

and
do

a
com

parative
study

-
include

draw
ings.W

A

J
C

hoose
a

biom
e

and
m

ake
a

dioram
a

using
a

shoebox,clay
and

recycled
item

s.
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4.
IN

T
E

R
D

E
P

E
N

D
E

N
C

E
O

F
O

R
G

A
N

IS
M

S
(cont’d)

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

(cont’d)

c
Prepare

a
research

paper,
w

hich
exam

ines
the

follow
ing

issue:
Som

e
cattle

ranchers
and

farm
ers

w
ant

to
get

rid
o
f w

olves
and

coyotes
because

they
are

predators
that

kill
their

livestock.
W

hat
w

ould
happen

if
these

anim
als

w
ere

no
longer

in
the

com
m

unity?
W

hat
problem

s
m

ight
occur?

W
ould

it
seriously

affect
the

com
m

unity?
©

;L
J

C
onstruct

an
explanation

of
a

fossil
record.

H
ypothesize

about
the

effects
of

environm
ental

change
and

catastrophic
events

on
organism

s
and

populations.
©

c
M

odel
all

oil
spill

w
ith

a
tub

of
w

ater
filled

w
ith

rocks
and

sand
contam

inated
w

ith
m

otor
oil.

D
eterm

ine
the

best
(least

detrim
ental

to
the

environm
ent)

w
ay

to
cleanup

the
oil

using
cotton

balls,
paper

tow
els,

cotton
sw

abs,
baking

soda,
brushes

and
detergent.

L
ab

reports
w

ill
be

prepared
and

results
shared

w
ith

the
class.

W
©

IN
S

T
R

U
C

T
iO

N
A

L
S

T
R

A
T

E
G

IE
S

:

#
D

issect
an

ow
l

pellet;
explain

w
hat

ow
l

pellets
contain,

w
here

they
are

obtained
and

how
they

w
ill

be
studied.

A

Play
the

Ibod
w

eb
gam

e.
Show

how
an

apple
tree

can
be

food
and

shelter
for

different
organism

s.

.
C

ollect
data

on
various

tem
peratures

throughout
the

classroom
.

A

,
R

esearch
different

types
of

soil
and

report
their

findings
to

the
class.

ILl

/
C

hoose
an

ecosystem
and

m
ake

a
collage

that
show

s
the

biotic
and

abiotic
things

that
interact

in
it.

Provide
students

w
ith

w
ildlife

and
nature

m
agazines

and
large

sheets
of

poster
board.

)
©
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4
’

4.
IN

T
E

R
D

E
P

E
N

D
E

N
C

E
O

F
O

R
G

A
N

IS
M

S
(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

: (cont’d)

.‘
introduce

the
various

scientifically
accurate

fiction
booksofdifferentbiom

esby
author,Jean

C
raighead

G
eorge.

P
[0

..‘
Provide

sam
ple

fossil evidence
and

exam
ine

fossilrecords.
43

“
D

iscuss
w

hatm
usthappen

to
an

organism
foritto

becom
e

a
fossil.

E
xplain

w
hy

body
parts,such

as,shells,bones
and

teeth
becom

e
fossilized

m
ore

often
than

softbody
parts,such

as,skin,m
uscl%

stem
s

and
leaves

w
hich

usually
decay

before
they

are
fossilized.

C
re

a
te

a
n
in

d
e
x
fo

ssilre
c
o
rc

L
4p
w

a

f
R

ead
excerpts

from
R

achaelC
arson’sbook,SilentSprings

Publisher
SignetScience

Library.[0

t
Show

a
video

on
the

E
xxon

V
aldezoilspillthathappened

in
the

late
80’sin

Prince
W

illiam
sSound, A

lnsh
E

licit
students’

reactions
to

the
presentation

of how
the

cleanup
w

as
approached.[0

S
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5.
M

A
T

T
E

R
,

E
N

E
R

G
Y

A
N

D
O

R
G

A
N

IZ
A

T
iO

N
IN

L
IV

IN
G

S
Y

S
T

E
M

S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

be
lim

ited
to:

•
levels

of ol-ganization
(cell,

tissue,
organ,

system
)

•
the

system
s:

structure
and

function
(introduction)

reproductive
circulatory
n
iu

s
c
u

lar
skeletal
endocrine
n
e
rv

o
u
s

e
x

c
re

to
ry

re
s
p

ira
to

ry

•
photosy’nthesis/m

etabolism
(introduction)

•
classification

ofkingdom
s

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

J
)

L
abel

all
of

the
m

ajor
bones

and
joints

on
a

paper
skeleton.

;‘f
D

iagram
and

explain
w

hat
happens

to
their

lunch
from

the
first

bite
up

to
w

hen
it

is
ready

to
leave

the
body.

U
i

;1
C

lassify
the

m
uscles

ofthe
hum

an
body.

L
c

D
escribe

a
journey

through
a

person’s
digestive

system
ending

w
ith

the
process

of
absorption.

U
i

D
iagram

and
label

the
heart

and
the

m
ajor

arteries
and

veins
of

the
hum

an
body,

C
olor

and
m

ake
a

flow
chart

of
system

ic
and

pulm
onary

circulation.

L
_

X
N

rj
an

advertisem
ent

to
dissuade

tobacco
use.

L
i
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5.
M

A
T

T
E

R
,

E
N

E
R

G
Y

A
N

D
O

R
G

A
N

IZ
A

T
IO

N
IN

L
IV

IN
G

S
Y

S
T

E
M

S
(cont’d)

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

(cont’d)

c
E

xplain
the

path
ofa

nerve
im

pulse
w

hen
the

phone
rings.

A

Prepare
a

(low
chart

of
the

structures
of

the
excretory

system
,

D
iscuss

the
collection

o
f w

aste
products

and
their

rem
oval

from
the

body.
A

L
)

W
rite

a
paragraph

explaining
how

their
skin

provides
a

tough,
flexible,

protective
covering

w
hile

helping
to

m
aintain

a
constant

body
tem

perature.
L

)

D
raw

diagram
s

show
ing

the
relationship

betw
een

photosynthesis
and

respiration.
A

ic
R

esearch
and

prepare
oral

reports
on

the
benefits

of
an

aerobic
exercise

program
.

L
)

©

C
om

pare
the

function
of

the
skin

w
hen

a
person

is
taking

a
w

alk
on

a
freezing

day
w

ith
a

w
alk

on
a

100-degree
day.

B
rainstorm

all
o
f the

w
ays

that
skin

is
im

portant
and

prepare
a

list
for

the
w

hole
class.

L
)

U
sing

audiovisual
aids

that
they

have
m

ade,
students

w
ill

m
ake

a
presentation

about
the

hazardous
effects

of
sm

oking
to

their
peers.

A
©

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

‘
E

xam
ine

beef
bones

and
chicken

bones
from

the
superm

arket.W

.
V

iew
T

he
N

ational
G

eographic
video,

“T
he

Incredible
H

um
an

M
achine.”

D
iscuss

function
and

parts
o
f

the
skeletal

system
and

the
various

joints
using

a
full-size

plastic
m

odel
skeleton.
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5.
M

A
T

T
E

R
,

E
N

E
R

G
Y

A
N

D
O

R
G

A
N

IZ
A

T
IO

N
iN

L
IV

L
N

G
S

Y
S

T
E

M
S

(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

O
bserve

the
action

of
their

arm
m

uscles.
O

bserve
the

skeletal
m

uscle
tissue

of
a

chicken
leg

and
chicken

w
ing.

M
ake

prepared
slides

of
this

m
uscle

tissue
for

observation
under

the
m

icroscope.

D
iscuss

the
three

types
ofm

uscle
in

the
hum

an
body:

skeletal,
sm

ooth
and

cardiac.
D

iscuss
how

m
uscles

w
ork

in
pairs.

O
utline

the
body

of
one

group
m

em
ber

and
then

label
the

m
ajor

m
uscles

of
each

m
ain

body
area.

L
I

Investigate
the

parts
and

function
of

the
digestive

system
using

the
C

D
-R

O
M

or
laser

disc.
L

I

L
earn

how
the

heart
w

orks
and

the
function

of
the

blood
vessels

by
using

a
flow

chart.

f
K

eep
a

food
log

of
your

w
eekly

diet.
Students

w
ill

com
pare

their
diet

to
the

suggested
choices

on
T

he
Food

Pyram
id

guide.
L

i

Students
w

ill
learn

how
the

heart
w

orks
and

the
function

ofthe
blood

vessels
by

using
a

flow
chart.

E
xam

ine
the

circulation
ofblood

(arteries,
veins

and
capillaries)

in
the

tail
of

a
goldfish

using
the

m
icroscope.

G
oldfish

are
returned

to
the

aquarium
unharm

ed
after

this
activity.

L
i

Investigate
the

structure
and

function
of

the
lungs

by
inhaling

and
exhaling

w
ith

a
tape

m
easure

around
their

chests.

/
M

ake
a

m
odel

of
the

lungs
and

dem
onstrate

how
breathing

takes
place

using
balloons,

a
2-liter

soda
bottle,

rubber
band,

scissors
and

an
8-inch

square
ofthin

plastic
bag.

/
D

iscuss
the

three
types

ofneurons
and

how
they

interact.
U

sing
reflex

action,
explore

the
C

N
S

—
C

entral
N

ervous
System

and
the

PN
S

—
Peripheral

N
ervous

System
.

ci

/
M

ake
a

brain
m

anipulative
m

odel
to

show
how

the
nervous

system
regulates

activities.

1
3

2
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5.
M

A
T

T
E

R
,

E
N

E
R

G
Y

A
N

D
O

R
G

A
N

iZ
A

T
IO

N
IN

L
IV

IN
G

S
Y

S
T

E
M

S
(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

‘
D

iscuss
the

structure
and

function
of

the
endocrine

glands.
M

ake
clay

m
odels

and
label

and
explain

the
function

of
each

structure.
D

iscuss
how

negative
feedback

controls
horm

one
levels.

A

Play
the

gam
e

of
“Freeze”

to
show

how
the

endocrine
system

regulates
activities.

.
.

Show
T

he
N

ational
G

eographic
video,

“T
he

M
iracle

of
L

ife.”

.
E

xplain
how

urine
is

produced
in

the
kidneys.

D
iscuss

dialysis
and

its
im

portance.
W

©

M
easure

the
overall

surface
area

(length
and

w
idth)

o
f

the
m

ajor
body

parts:
head,

neck,
trunk,

arm
s

and
leg

to
see

that
skin

is
the

largest
body

organ.

R
esearch

the
field

of
derm

atology
on

the
w

eb.
L

C
onduct

a
photosynthesis

experim
ent

using
an

aquarium
plant

and
appropriate

m
aterials,©
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6.
B

E
H

A
V

IO
R

O
F

O
R

G
A

N
IS

M
S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

he
lim

ited
to:

•
relationships

am
ong

populations
•

harm
ony

in
nature

•
natural

adaptations
to

survival
•

learned
behavior

•
innate

(instinctive)
behavior

•
behavioral

responses
to

stim
uli

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

D
irect

students
to

m
ake

a
chart

of
the

three
types

of
sym

biotic
relationships

and
identify

exam
ples

organism
s

that
are

involved
in

each
type.

W

D
raw

and
color

diagram
illustrating

how
flow

er
and

butterfly
benefit

each
other.

R
esearch

and
w

rite
a

report
on

how
orchids

benefit
from

living
in

trees.

JD
U

sing
com

puters,
type

a
report

on
the

w
hales

and
their

relationship
w

ith
barnacles.

[Li

;L
C

ount
and

list
how

m
any

characteristics
separate

hum
ans

from
other

species.

;‘
[
,

W
rite

a
report

on
docum

entaries
of

one
ofthe

naturalists.
W

B
ring

in
pictures

o
f

various
types

of behavior
in

anim
al

or
plant

life.
G

ive
oral

presentation.©

L
1

U
sing

the
Internet,

investigate
m

igrations
ofcertain

species
o
f

w
aterfow

l.

;‘.L
W

rite
a

report
on

m
ovie,

“F
ly

A
w

ay.”
LU

c
!i
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6.
B

E
H

A
V

IO
R

O
F

O
R

G
A

N
IS

M
S

(cont’d)

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

(cont’d)

;
f

L
ist

at
least

tw
o

activities
today

that
show

you
have

innate
behavior.

©

K
eep

a
study

o
f

your
ow

n
body

rhythm
s,

activities
and

feelings.
D

eterm
ine

if
they

are
in

a
regular

pattern.
©

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

A
com

parison
and

contrast
w

ill
be

investigated
am

ong
organism

s
regarding

the
three

m
ajor

kinds
of

sym
biotic

relationships.

.
T

he
relationship

betw
een

clow
nfish

and
sea

anem
one

w
ill

be
studied

through
the

use
of

the
Internet.

L
i

C
reate

a
m

odel
show

ing
som

e
form

of
relationship.

C
reate

your
ow

n
organism

.
L

abel
your

m
odel.©

E
]

/
H

um
an

beings
and

bacteria
E.

coli
have

a
m

utually
beneficial

relationship.
E

xplain
the

im
portance

of
this

relationship.
L

ist
the

foods
that

encourage
good

intestinal
functioning.

©

/
T

he
buffalo

and
cattle

egret
have

a
beneficial

relationship;
explain

the
im

portance
of

this
relationship.

H
ow

does
it

benefit
all

o
f

nature?
In

the
sea,

barnacles
survive

w
hile

being
attached

to
w

hales.
U

se
laser

disc
that

features
various

form
s

of
sea

life
especially

the
habitat.

©

/
C

hoose
one

anim
al

from
the

desert.
rainforest

or
ocean

and
explain

its
environm

ent
and

adaptations
to

its
surroundings.

f
M

ake
chart

w
ith

different
categories

of
behavior

and
reasons

for
them

.
©

/
Invite

a
veterinarian

or
obedience

trainer
to

class
to

discuss
basic

anim
al

behavior
characteristics.

©
W

S
how

docum
entary

on
the

life
and

w
ork

of
fam

ous
naturalist,

such
as,

Jane
G

oodall,
Dam

Fossey,
and

M
arley

M
ow

at,
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6.
B

E
H

A
V

IO
R

O
F

O
R

G
A

N
IS

M
S

(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

i
’

Show
video/laser

disc
on

bird
m

igration.
Invite

a
guest

speaker
from

A
udubon

Society
or

Fish
and

W
ildlife

A
gency

to
discuss

bird
m

igration.

In
the

spring,
construct

a
M

onarch
butterfly

nest
and

keep
a

log
on

developm
ent

ofthe
larva.

A
L

I
©

/
E

xplain
how

aits
produce

an
alarm

chem
ical

anytim
e

danger
is

encountered.
L

I

.
R

esearch
the

hibernation
ofbears.

L
i

Investigate
how

a
m

am
m

als’
ear

changes
sound

w
aves

to
nerve

im
pulses.

L
I

In
v
estig

ate
m

o
v
em

en
t

o
f

p
aram

eciu
m

on
slide.

.
L

abel
a

draw
ing

o
f

a
m

am
m

al’s
ear

and
explain

function
of

m
ajor

parts.

1
3
6
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iF

E
S

C
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O
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L
ife

S
cience

S
econdary

L
evel

N
S

E
S

:
L

ife
S

cience,
C

ontent
S

tandard
C

A
s

a
result

of
their

activities
in

grades
9

—
12,

all
students

should
develop

an
understanding

of:
•

the
cell

•
m

olecular
basis

of
heredity

•
biological

evolution
•

interdependence
o
f

organism
s

•
m

atter,
energy,

and
organization

in
living

system
s

•
behavior

o
f

organism
s

N
JC

C
C

S
:

Standard
5.6

•
A

ll
students

w
ill

gain
an

understanding
of

the
structure,

characteristics,
and

basic
needs

of
organism

s.
Standard

5.7
•

A
ll

students
v
ill

investigate
the

diversity
of

life.

D
IO

C
E

S
A

N
S

T
A

N
D

A
R

D
S

:

•
Students

w
ill

dem
onstrate

an
understanding

and
an

appreciation
o
fthe

diversity
and

sacredness
of

life.
•

S
tudents

w
ill

gain
an

understanding
of

the
interrelationship

and
interdependence

am
ong

s
p

e
c
ie

s
a
n
d

e
c
o
s
y
s
te

m
s
.
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L
ife

S
cience

K
ey

A
reas

an
d

C
o
n
ten

t
T

opics
S

econdary
L

evel
(cont’d)

3.
E

volution:
•

evidence
of evolution

•
D

arw
inian

theory
how

organism
s

adapt
(natural

selection)
•

evolution
as

an
on-going

process:
m

odern
day

exam
ples

•
how

genetics
applies

to
evolution

•
controversial

issues
surrounding

evolution:
origin

of
life

—
age

of
the

earth

4.
In

terd
ep

en
d
en

ce
of

O
rg

an
ism

s:
•

interactions
w

ithin
a

com
m

unity:
food

w
ebs,

predator/prey
adaptations
sym

biosis
•

population
grow

th
analysis

•
ecological

issues
w

hich
im

pact
interdependence

of
organism

s:
acid

rain,
global

w
arm

ing
ozone

depletion
•

energy
flow

in
ecosystem

s

140
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L
ife

S
cience

K
ey

A
reas

an
d

C
o
n
ten

t
T

opics
S

econdary
L

evel
(cont’d)

5.
M

atter,
E

nergy
and

O
rg

an
izatio

n
in

L
iving

S
ystem

s:
•

chem
ical

nature
of
1)hotoS

yntheS
iS

•
chem

ical
nature

o
f

cellu
lar

respiration
•

relationship
betw

een
energy

and
m

atter
in

photosynthesis
•

im
portance

of
the

A
T

P
m

olecule
•

m
atter

and
energy

as
lim

iting
factors

in
distribution

and
num

bers
of

organism
s

•
law

s
of

conservation
as

m
atter

and
energy

travel
through

organism
s

6.
B

ehavior
of

O
rganism

s:
•

how
m

essages
are

sent
throughout

an
organism

brain
—

chem
ical/physiology

•
how

organism
s

respond
to

external
stim

uli
and

internal
changes

•
how

behavioral
responses

evolved
through

natural
selection

141
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1.
T

H
E

C
E

L
L

(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

C
onduct

a
discussion

on
w

hether
one

organelle
in

the
cell

is
m

ore
im

portant
then

another.
R

elate
cell

parts
to

genetic
disorders,

(e.
g.,

L
ysosom

es
to

T
ay-Sachs

D
isease).

©

U
se

the
A

ddison
W

esley
Internet

site
to

have
students

becom
e

fam
iliar

w
ith

m
itosis

and
the

follow
-up

com
puter

lab
on

identification
of

the
stages

ofm
itosis.

(Search
“hiosurf’

and
find

A
ddison

W
esley

site
and

search
for

“m
itosis”.)

U
se

videodisk
presentations

or
other

sources
to

show
how

the
3-D

shape
of

protein
determ

ines
function

and
how

enzym
es

are
specific

to
theirjobs

based
on

structure.

H
ave

students
use

different
pow

er
m

icroscopes
to

study
cells

or
m

icroorganism
s

to
experience

how
the

type
of

technology
can

affect
their

conclusions.
A

rrangem
ents

m
ight

be
m

ade
to

take
students

to
visit

a
place

w
ith

an
electron

m
icroscope

or
students

could
study

pictures
of

cells
or

m
icroorganism

s
taken

w
ith

electron
m

icroscopes
to

draw
conclusions.

1
4
3
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4
V

2.
R

E
P

R
O

D
U

C
T

IO
N

A
N

D
H

E
R

E
D

IT
Y

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

be
lim

ited
to:

•
m

eiosis
(com

parative
study

w
ith

m
itosis)

•
chem

ical
nature

of
nucleic

acids
(D

N
A

and
R

N
A

)
•

relationship
of

structure
to

function
of

nucleic
acids

•
protein

synthesis:
transcription
translation

•
M

endelian
genetics:

tem
unology

analyze,
predict

and
incorporate

probability
of

various
crosses.

•
hum

an
inheritance:

types,
disorders

and
m

utations
•

genetic
engineering:

hum
an

genom
e

m
oral

and
ethical

issues

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

;‘f
U

se
[)N

A
m

odel
kits

to
dem

onstrate
the

sim
ilarities

and
differences

betw
een

m
itosis

and
rneiosis.

;%
C

onstruct
“R

eebops”
(im

aginary
creatures),

w
hich

sim
ulate

m
eiosis,

fertilization
and

resulting
genotypes

and
phenotypes.

C
onstruct

their
creature

from
the

inform
ation.

(See
“S

cience
T

eacher”,
N

ov.92,
P.

S
odcrberg)

©
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2.
R

E
P

R
O

D
U

C
T

IO
N

A
N

D
H

E
R

E
D

IT
Y

(cont’d)

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

(cont’d)

L1’c
D

em
onstrate

how
D

N
A

stores
inform

ation
and

how
the

code
is

deciphered.
(See

activity
“Science

T
eacher,

D
ec.97,

M
.

W
arren)

U
sing

the
Internet,

produce
a

report
on

the
International

significance
o
f

the
H

um
an

G
enom

e
Project.

T
he

project’s
current

status
and

benefits
already

derived
from

the
project

could
also

be
addressed

in
the

report,
as

w
ell

as
any

controversial
issues.

©

;7
G

iven
a

com
plex

fam
ily

m
arriage

history,
construct

a
pedigree

chart
dem

onstrating
how

various
types

o
f

genetic
disorders

arc
passed

from
generation

to
generation.

(G
ood

activity
in

“C
ranial

C
reations”

by
J.

W
eston

W
aich.)

©

c
C

onduct
a

debate
on

the
pros

and
cons

of
various

topics
dealing

w
ith

genetic
engineering,

cloning
or

other
related

genetic
issues,

IN
S

T
R

U
C

T
1O

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
U

se
the

Internet
to

help
students

obtain
the

latest
advances

m
ade

on
various

hum
an

genetic
disorders.Q

/
U

se
a

videodisk
presentation

to
help

explain
the

process
ofprotein

synthesis.
LL1

/
Provide

students
w

ith
the

opportunity
to

w
ork

in
groups

to
predict,

solve
and

analyze
punnett

square
problem

s.
©

#
‘

1-leip
students

understand
relationships

betw
een

various
genetic

term
inologies

by
having

them
construct

a
concept

m
ap

using
the

term
s

studied.
©
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2.
R

E
P

R
O

D
U

C
T

IO
N

A
N

D
H

E
R

E
D

iT
Y

(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

.
Show

variations
am

ong
hum

an
traits

by
having

students
m

easure
and

graph
various

body
parts,

e.g.,
length

ofarm
s,

fingers.
H

ave
this

lead
into

a
(liSCuSSiO

fl
o
fm

ultiple
alleles

and
m

ultiple
genes.

T
he

results
can

also
be

used
to

study
evolution

and
adaptation.

“
Provide

C
ase

S
tudies

or
have

students
investigate

exam
ples

of
tim

es
w

hen
som

e
scientists

did
not

follow
ethical

procedures
regarding

genetic
issues

and
the

societal
consequences

o
f

such
actions.

©

T
eacher

coiiim
eiits:
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3.
E

V
O

L
U

T
IO

N

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include

hut
not

be
lim

ited
to:

•
evidence

of
evolution

•
D

arw
inian

theory:
how

organism
s

adapt
(natural

selection)
•

evolution
as

an
on-going

process:
m

odern
day

exam
ples

•
how

genetics
applies

to
evolution

•
controversial

issues
surrounding

evolution
origin

of
life

-
age

o
f

the
earth

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

J
c

Provide
groups

of
students

w
ith

a
variety

of
fossils

representing
each

of
the

four
m

ajor
eras

in
the

history
of

life.
H

ave
each

group
develop

a
chronological

tim
e

line
of

the
fossils

and
reasons

for
their

choices.
H

old
follow

up
presentations

and
com

parative
discussions

of
each

group’s
tim

e
line.©

L
j\

R
esearch

exam
ples

of
m

odern
evolution.

(e.g.;
antibiotic

resistant
bacteria)

R
elate

to
genetic

principles
and

that
evolution

is
an

on-going
process.

©

U
sing

skeletons
of

various
anim

als,
do

a
com

parative
forelim

b
study.

R
elate

structure
to

function
and

the
evidence

of
hom

ologous
structures.

Students
can

research
and

report
on

an
historical

scientific
study

and
the

social
context

in
w

hich
the

studies
w

ere
conducted.

O
ne

exam
ple

is
the

text
V

oyage
of

the
B

eagle.
Q

uestions
such

as:
“H

ow
did

the
investigation

eventually
influence

society?”
and

“W
ere

there
any

ethical
issues

that
had

to
be

addressed?”
could

be
answ

ered
in

the
report.

L
i
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(1
3.

E
V

O
L

U
T

IO
N

(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
.
‘

D
o

a
pit-unit survey

on
studentconceptsofevolution.

©

H
old

discussions
on

the
connection

betw
een

genetic
m

anipulation
and

evolution.
(O

il
consum

ing
bacteria,

drought
resistantplants.)

W
hatare

possible
consequences?

©
W

a
H

ave
students’

research
controversialissues

surrounding
the

origin
oflife.a

o
p

‘
B

riefly
review

C
atholic

C
hurch

docum
ents

regarding
Evolution

(see
Introduction).

(2
a

T
eacher

C
om

m
ents:
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L

IFE
SC

IEN
C

E
9-12



o
4

4.
iN

T
E

R
D

E
P

E
N

D
E

N
C

E
O

F
O

R
G

A
N

IS
M

S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include

hut
not

be
lim

ited
to:

•
interactions

w
ithin

a
com

m
unity:

food
w

ebs,
predator/prey

adaptations
sym

biosis
•

population
grow

th
analysis

•
ecological

issues
w

hich
im

pact
interdependence

of
organism

s:
acid

rain,
global

w
arm

ing
ozone

depletion
•

energy
flow

in
ecosystem

s

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
iE

S
:

A
ssign

students
a

particular
biom

e
and

have
them

construct
a

typical
food

w
eb

found
in

that
biorne

and
show

the
consequences

of
biom

agnification
w

hen
a

toxin
is

introduced
into

the
system

.
©
/

;\Jç
C

onstruct
pyram

ids
to

show
the

flow
of

energy
and

biom
ass

through
a

food
chain,

G
iven

a
certain

am
ount

of
productivity

in
an

area,
predict

how
m

any
hum

ans
w

ith
different

types
ofconsum

ption
patterns

the
area

can
support

(e.g.
vegetarians

vs.
diets

high
in

m
eat.)

©
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4.
IN

T
E

R
D

E
P

E
N

D
E

N
C

E
O

F
O

R
G

A
N

IS
M

S
(cont’d)

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

(cont’d)

investigate
and

produce
graphs

of
the

population
trends

of
various

anim
als

in
various

State
Park

A
reas.

C
om

pare
these

graphs
to

the
graph

of
hum

an
populations

in
the

last
200

years.
D

iscuss
the

lim
iting

factors
in

both
cases.

©

;I::l
U

sing
an

environm
ental

cham
ber

design
an

experim
ent

to
show

the
effects

of
increased

carbon
dioxide

on
tem

perature.
Present

the
findings

to
class.

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

D
iscuss

the
potential

environm
ental

im
pact

of
technology

on
the

biochem
ical

cycles.
©

H
ave

students
use

the
Internet

to
investigate

such
problem

s
as:

endangered
species

legislation,
present

ozone
depletion

status
or

global
w

arm
ing

trends.

.
D

iscuss
several

exam
ples

of
introduced

species
and

their
im

pact
on

an
ecosystem

.
(e.g.

gypsy
m

oths,
m

edfly,
killer

bees.)
©Students

can
conduct

experim
ents

on
the

effects
ofover-population

using
m

ealw
orm

or
cricket

species.

,
Investigate

sea
levels

of
various

coastal
areas

and
determ

ine
the

first
places

that
w

ould
be

affected
by

rising
sea

levels
due

to
global

w
arm

ing.
©
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5.
M

A
T

T
E

R
,

E
N

E
R

G
Y

A
N

D
O

R
G

A
N

IZ
A

T
IO

N
IN

L
IV

IN
G

S
Y

S
T

E
M

S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

he
lim

ited
to:

•
chem

ical
nature

of
photosynthesis

•
chem

ical
nature

of
cellular

respiration
•

relationship
betw

een
of

energy
and

m
atter

in
photosynthesis

and
respiration

•
im

portance
of the

A
T

P
m

olecule
•

m
atter

and
energy

as
lim

iting
factors

in
distribution

and
num

ber
oforganism

s
•

law
s

of conservation
as

m
atter

and
energy

travel
through

organism
s

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

G
iven

the
basic

form
ula

for
photosynthesis,

nam
e

the
source

of
each

m
olecule

involved
in

the
process.

E
xplain

w
hy

certain
plants

such
as

spicier
plants

and
philodendrons

can
reduce

the
am

ount
of

som
e

pollutants
like

carbon
m

onoxide
(C

U
)

or
form

aldehyde
(
C

H
2O

)
.

©

D
raw

diagram
s

show
ing

the
relationships

betw
een

photosynthesis
and

cellular
respiration.

A

L
i

D
esign

experim
ents

to
show

the
effects

of
environm

ental
factors

(e.g.
hum

idity,
tem

perature,
light

levels)
on

the
rates

of
photosynthesis.

©
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iN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
‘W

hen
teaching

photosynthesis
and

cellular
respiration

have
the

students
keep

the
“big

picture”
in

m
ind.

W
ork

from
the

general
to

the
specific.

H
ave

students
find

out
m

ore
inform

ation
about

photosynthesis
and

cellular
respiration

by
exploring

the
follow

ing
internet

address
http

!hasis-ot-lifebiosui
Icorn

‘
E

xplain
the

A
T

P
cycle

w
ith

the
aid

ofvideodisc
slides

and
videoclips.

U
sing

a
prism

,
review

the
fact

that
w

hite
light

is
m

ade
up

of
various

colors
of

the
spectrum

.
C

ontinue
discussion

on
w

hy
w

e
see

things
as

different
colors

(reflected
light).

R
elate

this
to

the
green

color
ofchlorophyll.

A
lso

explain
the

presence
ofother

pigm
ents

and
their

appearance
in

the
colors

of
fall

leaves.
i

W

#
U

sing
the

m
icroscope,

have
students

observe
the

structure
of

stom
ates

from
several

different
types

of
leaves.

A
fresh

cut
leafcan

be
placed

in
w

ater
for

about
30

m
inutes

to
show

the
form

ation
of

oxygen
bubbles

com
ing

from
the

stornates.
.

D
ifferentiate

betw
een

the
am

ount
of

energy
produced

by
cellular

respiration
and

by
ferm

entation.
H

ave
students

com
pare

the
com

plexity
of

the
end

products.
W

here
is

m
ost

of
the

energy
in

products
produced

by
ferm

entation?
U

i
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6.
B

E
H

A
V

IO
R

O
F

O
R

G
A

N
IS

M
S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

hut
not

be
lim

ited
to:

•
how

m
essages

are
sent

throughout
an

organism
.

brain
chem

ical/physiology
•

how
organism

s
respond

to
external

stim
uli

and
internal

changes.
•

how
behavioral

responses
evolved

through
natural

selection.

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

;‘I
C

onduct
research

on
som

e
of the

specific
m

aterial
that

w
as

learned
during

the
“D

ecade
of

the
B

rain”.
;\f

Investigate
the

differences
betw

een
right

brain
and

left-brain
individuals.

Investigate
and

report
on

courtship
behavior

or
exam

ples
of

territoriality
and

aggressive
behavior

in
anim

als.
Students

should
speculate

on
w

hy
these

behaviors
evolved.

©

R
esearch

the
relationship

of
new

inform
ation

that
has

been
learned

about
the

w
orkings

of
the

brain
and

changes
that

are
occurring

in
the

field
of

education.
©

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

U
se

both
m

icroscope
slides

and
videodisc

selections
to

study
the

structure
and

w
orkings

of
a

neuron.

D
istinguish

betw
een

innate
behavior

and
learned

behavior
and

have
student

give
several

exam
ples

ofeach.
U

se
videodisc

selections
and

have
students

identify
the

type
ofbehavior.

©
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6.
B

E
H

A
V

IO
R

O
F

O
R

G
A

N
IS

M
S

(cont’d)

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

S
tudents

can
investigate

m
ore

inform
ation

about
the

nervous
system

at
the

Internet
address:

h
ttp

://w
w

w
.b

o
d
y
-sy

stem
s.b

io
su

rf.co
m

T
eacher

C
orn

inents:

154
L

IF
E

S
C

IE
N

C
E

9
/2



A
d
d
itio

n
al

T
opics

fo
r

E
n
rich

m
en

t
r

H
o
n
o
r

P
ro

g
ram

s
S

eco
n
d
aiy

L
evel

1.
T

he
C

ell
•

m
icroscopy

(advanced)
e.g.

oil
im

m
ersion

2.
H

eredity
and

G
enetics:

•
biotechnology:

D
N

A
fingerprinting,

tools
(electrophoresis),

hum
an

genom
e

3.
ia

x
o
n
o
n
iy

:
•

classifying
invertebrates

•
p
lan

ts

4.
C

o
m

p
arativ

e
an

ato
m

y
-p

lan
ts:

m
onocots,

dicots
a

structure
of

leaves,
stem

s
roots

a
rep

ro
d
u
ctio

n
(seed

stru
ctu

re)

5.
M

icrobiology:
•

classify
in

g
b
acteria

•
v
iru

ses
•

culturing
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L
ife

S
cience

1<42
Jo

u
rn

al
C

om
m

ents
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