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i
e
d
 
b
e
e
,
i
e
 
p
r
e
c
e
s
.
.
i
e
s
 
e
s
s
e
n
t
i
a
l

P
R
O
G
R
a
i
i

t
o
 
t
h
e
 
d
i
s
c
i
p
l
i
n
e
 
o
f
 
s
c
i
e
n
c
e
 
a
n
d
 
t
h
e
 
f
u
n
d
a
m
e
n
t
a
l
 
c
o
n
c
e
p
t
s
 
a
b
o
u
t

s
c
i
e
n
c
e
 
:
 
r
i
c
h
 
-
c
o
u
l
d
 
h
e
l
p
 
c
h
i
l
d
r
e
n
 
e
a
d
e
r
s
t
a
n
d
 
t
h
e
 
w
o
r
l
d
 
a
b
o
u
t

t
h
e
m
.

T
h
e
s
e
 
c
o
n
c
e
p
t
s
 
w
o
u
l
d
 
s
e
r
v
e
 
a
s
 
b
u
i
l
d
i
n
g
 
b
l
o
c
k
s
 
f
o
r
 
a
d
e
a
n
c
e
d
 
s
c
i
e
n
c
e
 
s
t
u
d
y

i
n
 
t
h
e
 
s
e
c
o
n
d
a
r
y
 
s
c
h
o
o
l
s
.

T
h
e
 
c
o
m
m
i
t
t
e
e
 
f
e
l
t
 
t
h
a
t
 
c
c
n
t
e
n
t
 
s
h
o
u
l
d
 
b
e
 
s
e
l
e
c
t
e
d

f
r
o
m
 
t
h
e
 
c
h
i
l
d
'
s
 
i
m
m
e
d
i
a
t
e
 
e
n
v
i
r
e
e
m
e
n
t
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
.

T
h
i
s
 
y
e
a
r
,
 
s
c
i
e
n
c
e
 
t
e
a
c
h
e
r
s
 
i
n
 
t
h
e
 
e
l
e
m
e
n
t
a
r
y
 
e
e
n
o
e
l
 
w
i
l
l
 
h
a
v
e
 
a
v
a
i
l
a
b
l
e

t
h
e
 
p
l
a
n
t
 
s
t
u
d
y
 
u
n
i
t
s
 
d
e
v
e
l
o
p
e
d
 
l
a
s
t
 
s
u
m
m
e
r
 
f
o
r
 
t
h
e
 
p
r
i
m
a
r
y
 
a
n
d
 
i
n
t
e
r
m
e
d
i
a
t
e

l
e
v
e
l
s
 
a
n
d
 
a
 
n
e
w
 
o
r
g
a
n
i
z
a
t
i
o
n
 
f
o
r
 
t
h
e
 
s
c
i
e
n
c
e
 
p
r
o
g
r
a
m
 
r
e
f
l
e
c
t
e
d
 
i
n
 
t
t
o
 
g
u
i
d
e
.
.

S
o
 
m
u
c
h
 
e
x
c
e
l
l
e
n
t
 
n
o
w
 
s
c
i
e
n
c
e
 
a
a
'
e
e
r
i
a
l
 
i
s
 
n
o
w
 
a
v
a
i
l
a
b
l
e
 
c
o
m
e
r
c
i
a
l
l
y
 
t
h
a
t
 
t
h
e

w
r
i
t
i
n
g
 
c
o
m
m
i
t
t
e
e
 
f
e
l
t
 
i
t
 
a
d
v
i
s
a
b
l
e
 
t
o
 
o
r
g
a
n
i
z
e
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
r
o
u
n
d
 
t
h
e
 
f
r
a
m
e
-

w
o
r
k
 
o
f
 
a
 
t
o
t
a
l
 
e
l
e
m
e
n
t
a
r
y
 
s
c
i
e
n
c
e
 
p
r
o
e
r
a
m
.

a
s
 
a
 
r
e
s
u
l
t
,
 
c
o
m
m
e
r
c
i
a
l
 
m
a
t
e
r
i
a
l
s

h
a
v
e
 
b
e
e
n
 
c
a
r
e
f
u
l
l
y
 
r
e
v
i
e
w
e
d
 
a
n
d
 
c
h
o
s
e
n
 
t
o
 
f
i
l
l
 
s
l
o
t
s
 
i
n
 
t
h
e
 
g
e
n
e
r
a
l
 
p
r
o
g
r
a
m
.

I
n
 
t
h
i
s
 
w
a
y
,
 
t
h
e
 
c
o
m
m
i
t
t
e
e
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
e
,
a
c
t
a
b
i
l
i
t
y
 
o
f
 
t
h
e
s
e

m
a
t
e
r
i
a
l
s
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
a
n
d
 
w
i
l
l
 
a
l
s
o
 
b
e
 
a
b
l
e
 
t
o
 
l
o
c
a
t
e
 
a
r
e
a
s
 
f
o
r
 
w
h
i
c
h
 
w
e

w
i
l
l
 
n
e
e
d
 
t
o
 
p
r
e
p
a
r
e
 
o
u
r
 
o
w
n
 
u
n
i
t
s
.

A
s
 
f
a
r
 
a
s
 
p
o
s
s
i
b
l
e
,
 
b
a
s
i
c
 
c
o
n
c
e
p
t
s
 
a
r
e

e
m
p
h
a
s
i
z
e
d
 
a
n
d
 
o
b
j
e
c
t
i
v
e
s
 
a
r
e
 
s
t
a
a
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
w
h
a
t
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e

t
o
 
a
c
c
o
e
p
l
i
s
h
.

A
S
 
m
u
c
h
 
f
l
e
x
i
b
i
l
i
t
y
 
a
s
 
p
o
s
s
i
b
l
e
 
h
a
s
 
t
e
e
n
 
e
n
c
o
u
r
a
g
e
d
.

L
e
a
r
n
i
n
g

a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
o
p
e
n
 
e
n
d
e
d
 
s
o
 
t
h
a
t
 
t
e
a
c
h
e
r
s
 
c
a
n
 
m
o
d
i
f
y
 
o
r
 
s
u
p
p
l
e
m
e
n
t
 
a
s
 
n
e
e
d
e
d
.

T
h
e
 
u
s
e
 
o
f
 
m
a
n
y
 
r
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s
 
i
s
 
a
n
t
i
c
i
p
a
t
e
d
;
 
n
o
 
b
a
s
i
c
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
u
s
e
d
.

T
e
a
c
h
e
r
s
 
s
h
o
u
l
d
 
f
e
e
l
 
f
r
e
e
 
t
o
 
c
a
e
i
t
a
l
l
z
e
 
o
n
 
t
h
e
 
i
n
t
e
r
e
s
t
 
a
n
d
 
c
u
r
i
o
s
i
t
y
 
o
f
 
a

p
a
r
t
i
c
u
l
a
r
 
g
r
o
u
p
 
o
f
 
c
h
i
l
d
r
e
n
.

H
o
p
e
f
U
l
l
y
,
s
u
g
g
e
s
t
i
o
n
s
 
i
n
 
t
h
e
 
g
u
i
d
e
 
w
i
l
l
 
s
e
r
v
e

o
n
l
y
 
a
s
 
a
 
b
a
s
i
c
 
c
o
r
e
 
f
r
o
m
 
w
h
i
c
h
 
t
h
e
 
t
e
a
c
h
e
r
 
w
o
r
k
s
.

S
E
C
O
N
D
a
i
a

T
h
e
 
s
e
c
o
n
d
a
r
y
 
p
r
o
g
r
a
m
 
w
a
s
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 
o
n
e
 
i
n
 
w
h
i
c
h
 
s
t
u
d
e
n
t
s

P
A
0
G
R
A
1
4

g
r
a
d
u
a
l
l
y
 
r
e
f
i
n
e
 
f
u
n
d
a
m
e
n
t
a
l
 
s
c
i
e
n
t
i
f
i
c
 
p
r
o
c
e
s
s
e
s
 
a
n
d
 
c
o
n
c
e
p
t
s

b
e
g
u
n
 
i
n
 
t
h
e
 
e
l
e
n
e
n
t
a
r
y
 
p
r
o
g
r
a
m
 
a
s
 
c
o
n
t
e
n
t
 
b
e
c
o
m
e
s
 
m
o
r
e

s
p
e
c
i
a
l
i
z
e
d
.

T
h
e
 
u
l
t
i
m
a
t
e
 
g
o
a
l
 
i
s
 
t
o
 
d
e
v
e
l
o
p
 
a
 
n
o
n
-
g
r
a
d
e
d
 
p
r
o
g
r
a
m
 
w
h
i
c
h
 
w
i
l
l

e
n
a
b
l
e
 
s
t
u
d
e
n
t
s
 
t
o
 
m
a
k
e
 
m
e
a
n
i
n
g
f
u
l
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
i
d
e
a
s
 
o
f
 
s
c
i
e
n
c
e
 
a
s
 
t
h
e
s
e

a
r
e
 
t
a
u
g
h
t
 
t
h
r
o
u
g
h
 
l
a
b
o
r
a
t
o
r
y
 
e
x
p
e
r
i
e
n
c
e
s
.

W
i
t
h
 
a
 
l
a
b
o
r
a
t
o
r
y
-
c
e
n
t
e
r
e
d
 
p
r
o
g
r
a
m
,

a
l
l
 
e
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
s
e
e
 
s
c
i
e
n
c
e
 
a
s
 
a
 
d
i
s
c
i
p
l
i
n
e
 
o
f
 
p
r
o
c
e
s
s
 
a
n
d
 
i
n
q
u
i
r
y
 
r
a
t
h
e
r

t
h
a
n
 
a
s
 
a
 
b
o
d
y
 
o
f
 
f
a
c
t
s
 
t
h
a
t
 
m
u
t
t
 
b
e
 
l
e
a
r
n
e
d
.

I
n
 
t
h
e
 
t
r
a
n
s
i
t
i
o
n
 
y
e
a
r
s
 
o
f
 
t
h
e
 
j
u
n
i
o
r
 
h
i
g
h
 
s
c
h
o
o
l
,
 
t
h
e
 
c
o
n
c
e
p
t
s
 
a
n
d

a
s
s
u
m
p
t
i
o
n
s
 
a
c
q
u
i
r
e
d
 
t
h
r
o
u
g
h
 
l
a
b
o
r
a
t
o
r
y
 
e
x
p
e
r
i
e
n
c
e
s
 
a
h
o
u
l
d
 
r
e
v
e
a
l
 
n
a
t
u
r
e
 
t
o
 
b
e

d
y
n
a
m
i
c
 
a
n
d
 
v
a
r
i
e
d
.

T
h
e
 
j
u
n
i
o
r
 
h
i
g
h
 
s
c
h
o
o
l
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
t
h
i
n
k
 
o
f
 
e
h
e
 
w
o
r
l
d

a
n
d
 
t
h
e
 
p
h
e
n
o
m
e
n
a
 
i
n
 
i
t
 
a
s
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
s
e
t
s
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
r
a
t
h
e
r
 
t
h
a
n
 
o
f

a
b
s
o
l
u
t
e
s
.

T
h
e
 
p
r
o
g
r
a
m
 
s
h
o
u
l
d
 
c
o
n
t
i
n
u
e
 
t
o
 
g
i
v
e
 
s
t
u
d
e
n
t
s
 
e
x
p
e
r
i
e
n
c
e
s
 
w
i
t
h
 
m
a
n
y

a
r
e
a
s
 
o
f
 
s
c
i
e
n
c
e
.

A
3
 
a
 
r
e
s
u
l
t
,
 
t
h
e
 
c
u
r
r
i
c
u
l
u
m
 
s
t
u
d
y
 
c
o
m
m
i
t
t
e
e
 
r
e
c
o
m
e
n
d
e
d
 
t
h
a
t

a
d
d
i
t
i
o
n
a
l
 
b
i
o
l
o
g
i
c
a
l
 
s
t
u
d
i
e
s
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
j
u
n
i
o
r
 
h
i
g
h
 
s
c
h
o
o
l
 
p
r
o
g
r
a
m
 
t
o

c
o
u
n
t
e
r
b
a
l
a
n
c
e
 
t
h
e
 
e
e
a
y
y
 
e
m
p
h
a
s
i
s
 
o
n
 
t
h
e
 
p
n
y
a
i
c
a
l
 
e
c
i
e
n
c
e
e
.

T
h
e
 
w
r
i
t
i
n
g

c
o
n
m
d
t
t
e
e
 
p
r
e
p
a
r
e
d
 
t
w
o
 
b
i
o
l
o
g
i
c
a
l
 
u
a
i
t
s
 
f
o
r
 
t
h
e
 
f
i
r
s
t
 
-
y
e
a
r
 
p
r
o
g
r
a
m
.

I
t
 
a
l
s
o

s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
m
o
d
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
e
x
i
s
t
i
n
g
 
p
h
y
s
i
c
a
l
 
s
c
i
e
n
c
e
 
s
e
c
t
i
o
n
s
 
b
e
 
t
d
a
d
e

b
y
 
i
n
t
r
o
d
u
c
i
n
g
 
p
a
r
t
s
 
o
f
 
t
h
e
 
i
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
A
d
v
a
n
c
e
d
 
S
c
i
e
n
c
e
 
a
n
d
 
o
f
 
t
h
e

I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
P
h
y
s
i
c
a
l
 
S
c
i
e
n
c
e
 
c
o
u
r
s
e
s
.

T
h
e
 
p
o
r
t
i
o
n
s
 
o
f
 
t
h
e
 
n
e
w
 
p
r
o
g
r
a
m

p
r
e
p
a
r
e
d
 
t
h
i
s
 
s
u
m
m
e
r
 
w
i
l
l
 
b
e
 
u
s
e
d
 
w
i
t
h
 
p
i
l
o
t
 
c
l
a
s
s
e
s
 
t
h
i
s
 
s
c
h
o
o
l
 
y
e
a
r
.

T
h
e
 
s
e
n
i
o
r
 
h
i
g
h
 
w
r
i
t
i
n
g
 
c
o
m
m
i
t
t
e
e
 
c
o
m
p
l
e
t
e
l
y
 
r
e
v
a
m
p
e
d
 
t
h
e
 
e
x
i
s
t
i
n
g

I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
A
d
v
a
n
c
e
d
 
S
c
i
e
n
c
e
 
c
o
u
r
s
e
.

2
e
v
i
s
i
o
n
s
 
w
e
r
e
 
m
a
d
e
 
o
n
 
t
h
e
 
b
a
s
i
s

o
f
 
f
o
u
r
 
y
e
a
r
s
 
o
f
 
c
l
a
s
s
r
o
o
m
 
e
x
n
e
r
i
e
n
c
e
.

T
h
i
s
 
g
r
o
u
p
 
i
s
 
a
n
t
i
c
i
p
a
t
i
n
g
 
t
h
e

p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
a
 
t
r
u
l
y
 
n
o
n
-
g
r
a
d
e
d
 
s
c
i
e
n
c
e
 
p
r
o
g
r
a
m
 
f
o
r
 
t
h
e
 
h
i
g
h
 
s
c
h
o
o
l
 
l
e
v
e
l

o
v
e
r
 
t
h
e
 
n
e
x
t
 
t
w
o
 
y
e
a
r
s
 
a
n
d
 
l
o
o
k
s
 
u
p
o
n
 
t
h
i
s
 
c
u
r
r
i
c
u
l
u
m
 
a
s
 
a
 
t
r
a
n
s
i
t
i
o
n
a
l
 
o
n
e
.



A
s
 
g
r
o
u
p
s
 
o
f
 
t
e
a
c
h
e
r
s
 
a
n
d
 
a
d
m
i
n
i
s
t
r
a
t
o
r
s
 
c
a
r
t
l
y
 
s
L
r
u
6
i
3
l
c
 
w
i
t
h
 
p
h
i
l
o
s
o
p
h
i
c
a
l

a
n
d
 
p
r
A
c
t
i
c
a
l
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f

a
n
y
 
n
e
w
 
c
u
r
r
i
c
u
l
u
m
,
 
t
h
e
 
t
e
n
d
e
n
c
y

t
o
 
b
e
c
o
m
e
 
e
n
t
r
a
p
p
e
d
 
i
n
 
i
m
m
e
d
i
a
t
e
 
c
o
n
c
e
r
n
s
 
i
s
 
a
l
w
a
y
s

a
 
d
a
n
g
e
r
.

I
f
 
t
h
e
 
F
a
r
m
i
n
g
t
o
n

s
c
i
e
n
c
e
 
c
u
r
r
i
c
u
l
u
m
 
i
s
 
t
o
 
b
e
 
o
u
t
s
t
a
n
d
i
n
g
,
 
t
e
a
c
h
e
r
s
 
;
M
u
s
t
 
n
o
t
 
l
o
s
e
 
s
i
g
h
t
o
f
 
i
t
s

u
l
t
i
m
a
t
e
 
a
i
m
 
-
 
t
h
e
 
s
u
s
t
a
i
n
i
n
g
 
o
f
 
t
h
e
 
f
e
e
l
i
n
g
 
o
f
 
w
o
n
d
e
r

a
s
 
s
i
u
d
e
u
t
a
 
p
r
o
b
e
 
i
n
t
o

t
h
e
 
u
n
k
n
o
w
n
.

W
e
 
c
a
n
 
a
l
l
 
p
r
o
f
i
t
 
f
r
o
m
 
t
h
e
.
l
e
s
s
o
n
 
t
a
u
g
h
t
 
b
y
 
W
h
i
t
m
a
n
'
s
 
l
e
a
r
n
e
d

a
s
t
r
o
n
o
m
e
r
:

W
h
e
n
 
I
 
h
e
a
r
d
 
t
h
e
 
l
e
a
r
n
'
d
 
a
s
t
r
o
n
o
m
e
r
,

W
h
e
n
 
t
h
e
 
.
)
r
o
o
f
s
,
 
t
h
e
 
f
i
g
u
r
e
s
,
 
w
e
r
e
 
r
a
n
z
e
d
 
i
n
 
c
o
l
u
m
n
s
 
b
e
f
o
r
e
m
e
,

U
h
e
n
 
I
 
w
a
s
 
s
h
o
w
n
 
t
h
e
 
c
h
a
r
t
s
 
a
n
d
 
d
i
a
g
r
a
m
s
,
 
t
o
 
a
d
d
,
 
d
i
v
i
d
e
,
 
a
n
d

m
e
a
s
u
r
e
 
t
h
e
m
,

:
T
h
e
n
 
I
 
s
i
t
t
i
n
g
 
h
e
a
r
d
 
t
h
e
 
a
s
t
r
o
n
o
m
e
r
 
w
h
e
r
e
 
h
e
 
l
e
c
t
u
r
e
d
 
w
i
t
h
m
u
c
h

a
p
p
l
a
u
s
e
 
i
n
 
t
h
e
 
l
e
c
t
u
r
e
 
r
o
o
m
,

H
o
w
 
s
o
o
n
 
u
n
a
c
c
o
u
n
t
a
b
l
e
 
I
 
b
e
c
a
m
e
 
t
i
r
e
d
 
a
n
d
 
s
i
c
k
,

T
i
l
l
 
r
i
s
i
n
g
;
 
a
n
d
 
g
l
i
d
i
n
g
 
o
u
t
 
I
 
w
a
n
d
e
r
l
d
 
o
f
f
 
b
y
 
m
y
s
e
l
f
,

I
n
 
t
h
e
 
m
y
s
t
i
c
a
l
 
m
o
i
s
t
 
n
i
g
h
t
 
a
i
r
,
 
a
n
d
 
f
r
o
m
 
t
i
m
e
 
t
o
 
t
i
m
e
,

L
o
o
k
'
d
 
u
p
 
i
n
 
p
e
r
f
e
c
t
 
s
i
l
e
n
c
e
 
a
t
 
t
h
e
 
s
t
a
r
s
.

F
o
r
 
t
h
e
 
C
o
m
m
i
t
t
e
e
,

J
o
a
n
 
D
.
 
K
e
r
e
l
e
j
z
a

C
.D



I
7
T
A
O
D
U
C
T
I
O
N

C
h
i
l
d
r
e
n
 
t
o
d
a
y
 
l
i
v
e
 
i
n
 
a
 
n
e
w
 
w
o
r
l
d
 
o
f
 
s
c
i
e
n
c
e
,
 
a
n
d
 
i
t
 
s
e
e
m
s
 
t
o
 
b
e

g
e
t
t
i
n
g
 
"
r
e
v
e
r
e
 
e
v
e
r
y
 
d
a
y
.

T
h
e
r
e
 
a
r
c
 
n
o
w
 
d
i
s
c
o
v
e
r
i
e
s
,
 
n
e
w
 
m
e
d
i
c
i
n
e
s
,

n
e
w
 
w
a
y
s
 
o
f
 
d
o
i
n
g
 
t
h
i
n
g
s
,
 
n
e
w
 
k
i
n
d
s
 
o
f
 
j
o
b
s
.

a
r
e
 
l
i
v
i
n
g
 
i
n
 
a
 
v
e
r
y

d
y
n
a
m
i
c
 
a
n
d
 
e
x
c
i
t
i
n
g
 
t
i
m
e
 
o
f
 
h
i
s
t
o
r
y
.

A
 
s
c
i
e
n
c
e
 
c
u
r
r
i
c
u
l
u
m
 
m
u
s
t
 
k
e
e
p

p
a
c
e
 
w
i
t
s
 
t
h
e
 
w
o
r
l
d
 
o
f
 
i
t
s
 
c
h
i
l
d
r
e
n
.

T
h
e
r
e
f
o
r
e
,
 
n
e
w
 
g
o
a
l
s
 
a
n
d
 
n
e
w

i
n
s
t
r
u
c
t
i
o
n
a
l
 
m
a
t
e
r
i
a
l
s
 
b
a
s
e
d
 
-
T
o
n
 
t
h
e
 
n
e
e
d
s
 
o
f
 
a
 
c
h
a
n
g
i
n
g
 
s
o
c
i
e
t
y
,

s
t
r
o
n
g
l
y
 
i
n
u
r
e
 
:
c
c
,
'
'
,
 
b
y
 
s
c
i
e
n
c
e
,
 
c
h
a
r
a
c
t
s
z
i
-
!
 
t
o
d
a
y
'
s
 
e
l
e
m
e
n
t
a
r
y
-
s
c
h
o
o
l

s
c
5
_
e
n
c
e
 
p
r
o
g
r
a
m
s
.

T
h
e
 
c
o
n
c
e
p
t
u
a
l
 
c
u
r
r
i
e
'
l
l
a
r
 
m
a
t
e
r
i
a
l
s
 
s
u
a
,
e
s
t
e
d
 
i
n
 
t
h
i
s

g
u
i
d
e
 
d
i
f
f
e
r
 
f
r
o
m
 
c
o
n
v
e
n
t
i
o
n
a
l
 
s
c
i
e
n
c
e
 
p
r
o
g
r
a
m
s
 
i
n
 
r
a
t
i
o
n
a
l
e
,
 
i
m
p
l
e
m
e
n
t
a
-

t
i
o
n
 
i
n
 
t
h
e
 
c
l
a
s
s
r
o
o
m
,
 
a
n
d
 
c
o
n
t
e
n
t
.

T
h
y
 
a
r
e
 
b
a
s
e
d
 
o
n
 
n
e
w
 
i
d
e
a
s
 
o
f
 
h
o
w

c
h
i
l
,
_
:
e
n
 
l
e
a
r
n
 
a
n
d
 
t
h
u
s
 
r
e
q
u
i
r
e
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
 
w
a
y
 
s
c
i
e
n
c
e
 
i
s
 
t
a
u
g
h
t
.

L
c
a
r
n
i
n
g
 
i
s
 
e
x
c
i
t
i
n
6
.
 
I
t
 
M
O
W
u
3
,
 
i
t
 
b
r
e
a
t
h
e
s
,
 
a
n
d
 
i
t
 
b
e
c
o
m
e
s
 
l
a
r
g
e
r

u
n
d
e
r
 
a
 
m
i
c
r
o
s
c
o
p
e
.

I
n
 
o
r
d
e
r
 
t
o
 
e
n
h
a
n
c
e
 
t
h
i
s
 
n
e
w
 
w
o
r
l
d
 
o
f
 
s
c
i
e
n
c
e
,

c
h
i
l
d
r
e
n
 
s
h
o
u
l
d
 
b
e
 
a
l
l
o
w
e
d
 
t
h
e
 
f
r
e
e
d
o
m
 
t
o
 
c
r
e
a
t
e
,
 
t
o
 
b
e
c
o
m
e
 
a
c
t
i
v
e
l
y

i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
i
r
 
o
w
n
 
l
e
a
r
-
n
g
,
 
a
n
d
 
t
o
 
b
e
c
o
m
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
i
r

l
c
a
r
n
i
n
g
 
e
n
d
e
a
v
o
r
.

T
h
s
 
c
l
a
s
s
r
o
o
m
 
w
i
l
l
 
b
e
c
o
m
e
 
a
 
l
a
b
o
r
a
t
o
r
y
 
w
h
e
r
e
 
e
a
c
h

c
h
i
l
d
 
a
s
s
u
m
e
s
 
t
h
c
 
r
o
l
e
 
o
f
 
a
 
c
r
e
a
t
o
r
,
 
a
 
d
i
s
c
o
v
e
r
e
r
,
 
a
n
 
o
p
e
r
a
t
o
r
 
-
-
 
a
n
d

n
o
t
 
;
i
m
p
l
y
 
a
 
p
a
s
s
i
v
e
 
l
i
s
t
e
n
e
r
.

T
h
e
 
c
l
a
s
s
r
o
o
m
 
w
i
l
l
 
b
e
 
n
o
i
s
i
e
r
,
 
n
e
s
s
i
c
r
,

a
n
d
 
m
o
r
e
 
s
t
i
m
u
l
a
t
i
n
g
 
f
o
r
 
b
o
t
h
 
c
h
i
l
d
 
a
n
d
 
t
e
a
c
h
e
r
.

T
o
 
t
e
a
c
h
 
t
:
l
i
s
 
n
e
w

a
p
p
r
o
a
c
h
 
t
o
 
s
c
i
o
n
c
e
,
 
a
 
t
e
a
c
h
e
r
 
n
e
e
d
 
n
o
t
 
h
a
v
e
 
a
 
s
t
r
o
n
g
 
b
a
c
k
g
r
o
u
n
d

s
c
i
e
n
c
e
.

T
h
e
 
t
e
a
c
h
e
r
 
n
e
e
d
 
o
n
l
y
 
b
e
 
a
w
a
r
e
 
o
f
 
i
n
d
i
v
i
d
u
a
l
 
d
i
f
f
e
r
e
n
c
e
s
 
a
n
d

b
e
 
t
o
t
a
l
l
y
 
s
e
n
s
i
t
i
v
e
 
t
o
 
t
h
e
 
p
r
o
c
e
s
s
 
o
f
 
e
d
u
c
a
t
i
o
n
.

H
e
 
w
i
l
l
 
b
e
c
o
m
e
 
a
d
e
p
t

a
s
 
h
e
 
t
a
l
k
s
 
w
i
t
h
 
f
e
l
l
o
w
 
t
e
a
c
h
e
r
s
,
 
a
s
 
h
e
 
o
b
s
e
r
v
e
s
 
h
i
s
 
C
h
i
l
d
r
e
n
'
s
 
t
o
t
a
l

i
n
v
o
l
v
e
m
e
n
t
,
 
a
n
d
 
a
n
 
h
e
 
b
e
g
i
n
s
 
t
o
 
f
i
n
d
 
i
n
 
t
h
e
 
n
e
w
 
w
o
r
l
d
 
o
f
 
s
c
i
e
n
c
e
 
a

f
a
s
c
i
n
a
t
i
n
g
 
a
n
d
 
i
l
l
u
m
i
n
a
t
i
n
g
 
b
i
c
r
r
a
p
h
y
 
o
f
 
l
i
f
e
.

T
h
i
s
 
c
u
r
r
i
c
u
l
u
m
 
i
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 
i
n
t
e
g
r
a
t
i
o
n
 
o
f
 
l
i
f
e
 
s
c
i
e
n
c
e
,
 
e
a
r
t
h

s
c
i
e
n
c
e

a
n
d
 
t

p
h
7
s
i
c
a
l
 
s
c
i
n
a
c
s
.

I
t
n
 
b
a
s
i
s
 
l
i
e
s
 
i
n
 
i
t
o
 
c
o
n
s
t
e
u
e
t
i
o
n
,

a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t
 
p
l
a
c
e
s
 
c
o
m
p
l
e
x
 
e
x
p
e
r
i
e
n
c
e
s
,
 
b
r
o
a
d
e
r
 
t
r
e
a
t
m
e
n
t
,
 
a
n
d

g
r
e
a
t
e
r
 
d
e
p
t
h
 
i
n
 
h
i
g
h
e
r
 
l
e
v
e
l
s
 
b
u
t
 
i
n
t
r
i
n
s
i
c
a
l
l
y
 
d
e
p
e
n
d
s
 
o
n
 
l
o
w
e
r
 
l
e
v
e
l
s

f
o
r
 
a
 
s
o
l
i
d
 
b
a
s
e
.

I
t
 
i
s
 
d
i
f
f
i
c
u
l
t
 
f
o
r
 
c
h
i
l
d
r
e
n
 
t
o
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e

k
n
o
w
l
e
d
g
e
 
o
f
 
s
c
i
e
n
c
e
 
w
i
t
h
o
u
t
 
a
n
 
a
w
a
r
e
n
e
s
s
 
o
f
 
h
o
w
 
t
h
a
t
 
k
n
o
w
l
e
d
g
e
 
w
a
s

f
o
r
m
e
d
.

T
h
e
 
p
r
o
c
e
s
s
e
s
 
o
f
 
s
c
i
e
n
c
e
 
d
e
v
e
l
o
p
e
d
 
i
n
 
t
h
i
s
 
c
u
r
r
i
c
u
l
u
m
 
p
r
o
v
i
d
e

y
o
u
n
g
 
p
e
o
p
l
e
 
w
i
t
h
 
t
h
i
n
k
i
n
g
 
t
o
o
l
s
 
a
p
p
l
i
c
a
b
l
e
 
n
o
t
 
o
n
l
y
 
t
o
 
s
c
i
e
n
c
e
 
b
u
t
 
t
o

l
i
f
e
 
i
n
 
g
e
n
e
r
a
l
.

T
h
e
s
e
 
p
r
o
c
e
s
s
e
s
 
i
n
c
l
u
d
e
:

1
.

O
b
s
e
r
v
a
t
i
o
n

2
.

C
l
a
s
s
i
f
i
c
a
t
i
o
n

3
.

I
f
e
a
s
u
r
c
m
c
n
t

4
.

C
o
m
n
u
n
i
c
a
t
i
o
n

5
.

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
d
a
t
a

6
.

D
r
a
w
i
n
g
 
i
n
f
.
'
r
e
n
c
e
s

7
.

S
e
t
t
i
n
g
 
u
p
 
e
x
p
e
r
i
m
e
n
t
s

8
.

N
a
k
i
n
g
 
p
r
e
d
i
c
t
i
o
n
s

9
.

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
p
r
o
c
e
s
s
e
s
 
t
o
 
u
n
f
a
m
i
l
i
a
r
 
s
i
t
u
a
t
i
o
n
s
.

i
v



T
h
e
 
u
n
i
t
s
 
i
n
 
t
h
i
s
 
c
u
r
r
i
c
u
l
u
m
 
h
a
v
e
 
b
e
e
n
 
t
r
i
a
l
 
t
e
s
t
e
d
,
 
h
a
v
e
 
t
h
e

s
u
p
p
o
r
t
 
o
f
 
t
h
e
 
N
a
t
i
o
n
a
l
 
S
c
i
e
n
c
e
 
F
o
u
n
d
a
t
i
o
n
,
 
a
n
d
 
a
r
e
 
c
o
r
s
i
s
t
e
n
t
 
w
i
t
h

p
r
e
s
e
n
t
-
d
a
y
 
l
e
a
r
n
i
n
g
 
t
h
e
o
r
y
.

I
t
 
i
s
 
t
h
e
 
h
o
p
e
 
o
f
 
t
h
i
s
 
c
o
m
m
i
t
t
e
e
 
t
h
a
t

s
c
i
e
n
c
e
 
i
s
 
n
o
t
 
t
a
u
g
h
t
 
i
n
 
i
s
o
l
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
t
o
t
a
l
 
c
u
r
r
i
c
u
l
u
m
.

M
a
n
y
 
o
f

t
h
e
 
s
u
g
g
e
s
t
e
d
 
u
n
i
t
e
 
c
a
n
 
b
e
 
c
o
r
r
e
l
a
t
e
d
 
w
i
t
h
 
l
a
n
g
u
a
g
e
 
a
r
t
s
,
 
m
a
t
h
,
 
s
o
c
i
a
l

s
t
u
d
i
e
s
,
 
p
h
y
s
i
c
a
l
 
e
d
u
c
a
t
i
o
n
,
 
m
u
s
i
c
,
 
a
n
d
 
a
r
t
.

S
u
p
p
l
e
m
e
n
t
a
l
 
u
n
i
t
s
,
 
s
u
c
h

a
s
 
T
a
n
g
r
a
m
s
,
 
G
e
o
 
B
l
o
c
k
s
,
 
a
n
d
 
A
t
t
r
i
b
u
t
e
 
G
a
m
e
s
,
 
c
c
a
 
b
e
 
u
s
e
d
 
a
t
 
e
v
e
r
y
 
l
e
v
e
l

a
n
d
 
s
h
o
u
l
d
 
r
e
m
a
i
n
 
i
n
 
t
h
e
 
c
l
a
s
s
r
o
o
m
 
f
o
r
 
a
 
c
h
i
l
d
 
w
i
t
h
 
f
r
e
e
 
t
i
m
e
.

T
h
e
 
g
u
i
d
e
 
c
o
n
t
a
i
n
s
 
a
 
l
i
s
t
 
o
f
 
r
e
s
o
u
r
c
e
s
 
w
h
i
c
h
 
i
s
 
n
o
t
 
c
o
m
p
l
-
A
c
.

A
t
e
a
c
h
e
r
 
m
a
y
 
a
d
a
 
h
i
s
 
o
w
n
,
 
o
r
 
i
f
 
h
e
 
i
s
 
d
e
v
e
l
o
p
i
n
g
 
h
i
s
 
o
w
n
 
m
a
t
e
r
i
a
l
s
,
 
h
e

s
h
o
u
l
d
 
l
i
s
t
 
t
h
e
m
 
s
o
 
t
h
a
t
 
f
u
t
u
r
e
 
r
e
v
i
s
i
o
n
s
 
c
a
n
 
m
a
k
e
 
t
h
e
 
l
i
s
t
 
m
o
r
e
 
c
o
m
p
l
e
t
e
.

I
t
 
i
s
 
h
o
p
e
d
 
t
h
a
t
 
t
e
a
c
h
e
r
 
-
 
d
e
v
i
s
e
d
 
u
n
i
t
s
 
m
a
y
 
f
i
n
d
 
t
h
e
i
r
 
w
a
y
 
t
o
 
t
h
i
s
 
c
o
m
m
i
t
t
e
e
.

S
c
i
e
n
c
e
 
C
u
r
r
i
c
u
l
u
m
 
I
m
p
r
o
v
e
m
e
n
t
 
S
t
u
d
y
 
(
S
C
I
S
)
 
u
n
i
t
s
 
e
x
p
l
o
r
e
 
m
a
n
y
 
a
r
e
a
s

o
f
 
s
c
i
e
n
c
e
,
 
b
a
s
e
d
 
o
n
 
b
o
t
h
 
a
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
.

S
C
I
S

m
a
i
n
t
a
i
n
s
 
a
c
t
i
v
e
 
s
t
u
d
e
n
t
 
p
a
r
t
i
c
i
p
a
t
i
o
n
.

T
h
e
 
v
o
c
a
b
u
l
a
r
y
 
i
n
 
t
h
e
s
e
 
u
n
i
t
s
 
i
s

m
o
r
e
 
s
c
i
e
n
t
i
f
i
c
 
t
h
a
n
 
i
n
 
m
a
n
y
 
o
f
 
t
h
e
 
o
t
h
e
r
 
u
n
i
t
s
 
r
e
c
o
m
m
e
n
d
e
d
.

S
C
'
S

m
a
i
n
t
a
i
n
s
,
 
t
o
o
,
 
o
u
t
s
t
a
n
d
i
n
g
 
b
a
c
k
g
r
o
u
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 
t
h
e
 
t
e
a
c
h
e
r
.

E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
 
(
E
S
S
)
,
 
o
n
 
t
h
e
 
o
t
h
e
r
 
h
a
n
d
,
 
l
e
a
v
e
s
 
t
h
e
 
t
e
a
c
h
e
r
 
t
o

h
i
s
 
c
r
e
a
t
i
v
e
 
i
n
s
t
i
n
c
t
s
.

I
t
 
i
s
 
h
o
p
e
d
 
t
h
a
t
 
b
y
 
c
o
n
t
r
a
s
t
i
n
g
 
t
h
e
 
t
w
o
 
t
y
p
e
s
 
o
f

u
n
i
t
s
,
 
t
e
a
c
h
e
r
s
 
w
i
l
l
 
h
a
v
e
 
a
n
 
i
n
t
e
r
e
s
t
i
n
g
 
a
n
d
 
l
i
v
e
l
y
 
f
r
a
m
e
w
o
r
k
 
f
o
r
 
c
l
a
s
s

a
c
t
i
v
i
t
i
e
s
.

S
o
m
e
 
o
f
 
t
h
e
 
u
n
i
t
e
 
s
u
g
g
e
s
t
e
d
 
a
r
e
 
s
t
i
l
l
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n
,
 
b
u
t

a
r
e
 
s
c
h
e
d
u
l
e
d
 
f
o
r
 
c
o
m
m
e
r
c
i
a
l
 
p
u
b
l
i
c
a
t
i
o
n
 
d
u
r
i
n
g
 
t
h
e
 
s
c
h
o
o
l
 
y
e
a
r
 
1
9
6
8
-
6
9
.

I
n
 
c
l
o
s
i
n
g
,
 
t
n
i
s
 
c
o
m
m
i
t
t
e
e
 
s
u
g
g
e
s
t
s
 
t
h
a
t
 
m
a
n
u
a
l
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
b
e

k
e
p
t
 
i
n
 
a
 
c
e
n
t
r
a
l
 
l
o
c
a
t
i
o
n
 
i
n
 
t
h
e
 
s
c
h
o
o
l
 
w
h
e
n
 
n
o
t
 
a
c
t
i
v
e
l
y
 
i
n
 
u
s
e
 
i
n
 
t
h
e

c
l
a
s
s
r
o
o
m
.

"
I
 
h
e
a
r
 
a
n
d
 
I
 
f
o
r
g
e
t

I
 
s
e
e
 
a
n
d
 
I
 
r
e
m
e
m
b
e
r

I
 
d
o
 
a
n
d
 
I
 
u
n
d
e
r
s
t
a
n
d
.
"

E
d
u
c
a
t
i
o
n
 
D
e
v
e
l
o
p
m
e
n
t
 
C
e
n
t
e
r



P
r
o
g
r
a
m
s
 
F
u
n
d
e
d
 
b
y
 
N
a
t
i
o
n
a
l
 
S
c
i
e
n
c
e
 
F
o
u
n
d
a
t
i
o
n

A
m
e
r
i
c
a
n
 
A
s
s
o
c
i
a
t
i
o
n
 
f
o
r
 
t
h
e
 
A
d
v
a
n
c
e
m
e
n
t
 
o
f
 
S
c
i
e
n
c
e
 
(
F
I
A
S
)

X
e
r
o
x
 
C
o
r
p
o
r
a
t
i
o
n

6
0
0
 
M
a
d
i
s
o
n
 
A
v
e
n
u
e
,
 
N
e
w
 
Y
o
r
k
,
 
N
e
w
 
Y
o
r
k
 
1
0
0
2
2

E
l
e
m
e
n
t
a
r
y
-
S
.
T
h
o
o
l
 
S
c
i
e
n
c
e
 
P
r
o
j
e
c
t
 
(
E
C
S
P
)

U
n
i
v
e
r
s
i
t
y
 
o
f
 
I
l
l
i
n
o
i
s

U
r
b
a
n
a
,
 
I
l
l
i
n
o
i
s

E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
 
(
E
S
S
)

E
d
u
c
a
t
i
o
n
a
l
 
D
e
v
e
l
o
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.

5
5
 
C
h
a
p
e
l
 
S
t
r
e
e
t
,
 
N
e
w
t
o
n
,
 
M
a
s
s
a
c
h
u
s
e
t
t
s
 
0
2
1
6
0

M
i
n
n
e
s
o
t
a
 
M
a
t
h
e
m
a
t
i
c
s
 
a
n
d
 
S
c
i
e
n
c
e
 
T
e
a
c
h
i
n
g
 
P
r
o
j
e
c
t
 
(
M
a
N
N
E
I
V
I
S
T
)

7
2
C
 
W
a
s
h
i
n
g
t
o
n
 
A
v
e
n
u
e
 
S
.
E
.
,
 
M
i
n
n
e
a
p
o
l
i
s
,
 
M
i
n
n
e
s
o
t
a
 
5
9
1
4

S
c
i
e
n
c
e
 
C
u
r
r
i
c
u
l
u
m
 
I
m
p
r
o
v
e
m
e
n
t
 
S
t
u
d
y
 
(
S
C
I
S
)

U
n
i
v
e
r
s
i
t
y
 
o
f
 
C
a
l
i
f
o
r
n
i
a

B
e
r
k
e
l
e
y
,
 
C
a
l
i
f
o
r
n
i
a
 
9
4
7
2
0



base D 1

Concepts When energy and matter change from one form to another, the
total amount of energy and matter remains unchanged.

A living thing is the product of its heredity and environment.

The universe is in constant change.

Nbconcepts

latter is characterized by
.ertain properties by which it
:.an be described and classified.

Airing things nay differ in structure,
ut they have common needs and similar
Life activities.

there are daily changes on earth.

Suggested Units

NINNEMAST
Watching and Wondering
Curves and Shapes

MINNEVAST
Describing and Classifying
Using Our Senses

MINNEMAST
Introducing Measurement
Introducing Symmetry
Observing Properties

Teacher-Devised Units

Supplementary Units: Phase D

Supplemental units which meet behavioral objectives of this phase.
These units may be used separately or in conjunction with other units.

Elementary Science Study
Mirror Cards
Attribute Games
Pattern Blocks
Tangrams
Geo Blocks
Lights and Shadows
Curious Gerbils
Growing Seeds

American Association fbr the Advancement of Science Part A

Teacher-Devised Units

13



Phase D

Behavioral Objectives

The child should demonstrate the ability to:

identify a number of objects.

name similarities and differences based on sue], characteristics as color, size, shape, weight, smell,
texture, taste, temperature, and sound.

classify objects on the basis of what they do and how they rear'.

measure by comparison.

recognize simple geometric shapes and curves.

classify spaCial relaLonships in terms of direction,: up, down, near, far, right, left.

* exercise intuitive thinking al a result of his experiences with individualized science materials.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

* These behavioral objectives are appropriate for all phases and for all unite. They are the key
objectives for supplemental units where there i an absence of specific colceptual development.

14



Phase I PHYSICAL SCIENCE

ubconcepts

3

Concept A - When energy changes from one form to another, the total amount of energy remains
unchanged.

B - When matter changes from one form to another, the total amount of matter remains
unchanged.

A net force is needed to start, stop, or
change the direction of motion.

Energy must be used to set an object
in motion.

Matter is characterized by certain
properties by which it can be
identified and classified.

Matter commonly exists as solids, liquids,
and gases.

Suggested Units

Science Curriculum Improvement Study
Material Objects

EUENEVAST
Observing Properties

Teacher-Devised Units

Supplementary Units:
Supplemental units which meet behavioral objectives
of this phase. These units may be used separately
or in conjunction with other units.

HINNEMAST
Introducing Symmetry
Describing Locations
Measurement with Reference Units
Using Our Senses

Elementary Science Study
Attribute Games
Geo Blocks
Creature Cards
Tangrams
Cardboard Carpentry
Mirror Cards
Musical Instrument Recipe Book

American Association for the Advancement of Science Bwt
Teacher-Devised Units

15



lase I PHYSICAL SCIENCE 4

ehavioral Objectives

he child should demonstrate the ability to:

observe and record changes in matter; i.e., metals, gases, woods.

act upon and experiment with objects in the solid, liquid, and gaseous states.

describe the relationship between changes in observed properties and a tine sequence; i.e., the
changing of a solid to a liquid.

recognize and describe an event or a series of events in terms of their occurrence in time.

communicate observations by way of charts, graphs, and worksheets, as well as make precise
verbal descriptions.

verify observations by repeating the activity.

* exercise intuitive thinking as a result of his experiences with individualized science materials.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

*These behavioral objectives are appropriate for all phases and for all units. They are the key
objectives for supplemental units where there is an absence of specific conceptual development.

16



base I LIFE SCIENCE

Concept C - Living things are interdependent with one another and their environment.

D - A living thing is the product of its heredity and environment.

E - Living things are in constant change.

Subconcepts

C - 1 Living things are affected by their environment.

Living things depend on their environment:for the conditions
of life.

- 3 There are characteristic environments, each with its
characteristic life. (habitat)

- 4 Living things capture matter from the environment and
return it to the environment.

Living things may differ in structure but have common needs
and similar life activities.

Living things reproduce.

- 3 Related living things reproduce in similar ways.

- 1 There are different forms of living things.

- 2 Forms of living things have become extinct.

- 3 Living things grow and develop in different environments.

4 The environment is in constant change.

17

5

Suggested Units

Science Curriculum Improvement Study
Organisms

Elementary Science Study
Brine Shrimp
Butterflies
Budding Twigs
Growing Seeds
Curious Gerbils
Eggs and Tadpoles

kUNUEEAST
Living Things in Field and
Classroom (Teacher's Handbook)

Teacher-Devised Units



Phase I LIFE SCIENCE

Behavioral Object'ves

The child should demonstrate the agility to:

observe changes in living thin3s such as guppies and plants, and describe their properties.

observe and distinguish betwee various phases of change; i.e., egg to adult, seed to mature adult.

recognize that animals have certain characteristics in congionl they can move from place to place;
they breathe and eat food; they grow and reproduce their own kind.

recognize interdependency betw.Ben animals and their environments.

* e::ercise intuitive thinking as a result of his experience with individualized science materials.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

* These behavioral objectives ale appropriatekr all phases and for all units. They are the key
objectives for supplemental units where there is an absence of specific conceptual development.

18



Phase I MRTH SCIENCE

Concept F - The universe is in constant change.

Subconcepts Suggested Units

F - 1 Things change.

F - 2 There are daily changes on earth.

19

Elementary Science Study
Sand
Spinning Tables
Rocks and Charts
Mghts and Shadows
Snowflakes

Talcott Mountain Science Center

Rocks
Volcanoes

Childrenls Eu:eum Planetarium

Teacher-Devised Units

7



Phase I VuiTH SCIENCE
8

Behavioral Objectives

The child should demonstrate the ability to:

manipulate and classify differ nt kinds of objects; i.e., metals, gases, woods, liquids, rocks.

recognize and describe material objects in his own environment.

describe the properties of observed objects in terms of shape, color, texture, density, and hardness.

apply the concept of material to the task of sorting a collection of objects; i.e., rocks, metals.

communicate observations by way of charts, graphs, and worksheets, as well as rake precise verbal

descriptions.

verify observations by repeating the activity.

recognize and describe an event or a series of events in terms of their occurrence in time.

arrange similar objects in serial order according to some property; i.e., length, texture, size.

distinguish between changes of day and night, weather and seasons.

* exercise intuitive thinking as a result of his experience with individualized science materials.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

* These behavioral objectives are appropriate for an phases and for all units. Tney are the key
objectives for supplemental units where there is an absence of specific conceptual development.

20



Phase-5 --

Subconcepts

PHYSICAL SCI7NCE

Concept A - When energy changes from, one forint) another, the total amount of energy remains

unchanged.
B - When matter changes from one form to another, the total amount of matter remains

unchanged.

Gl - 1 A net force is needed to start, stop, or
change the direction of motion.

A r 2 Energy must be used to set an object in motion.
There are many forms of motion.

A - 3 Energy can change from one form to another.

A - 4 Objects interact and show evidence of their
interaction.

A - 5 Subsystems store energy and transfer it as changes

occur within a system.

A - 6 A whole, its parts, and their interrelationships
make up a system.

B - 1 Matter (an object or a thing) is characterized by
certain properties by which it can be identified
and classified.

B - 2 Matter commonly exists as solids, liquids, and gases.

B - 3 A change in the state of matter is determined by
molecular motion.

B - 4 In chemical or physical changes the total amount
of matter remains unchanged.

B - 5 Matter in a system may be mentally or physically
subdivided, rearranged, or changed in appearance
without destroying the identity of the system so
long as no matter is added or omitted.

21

Suggested Units

Science Curriculum Improvement Study
Interaction

Elementary Science Study
Sink or Float
Drops, Streans)and Containers
Spinning Tables
Changes

MINNEMAST
ILvestigating Systems

Teacher-Devised Units

Supplementary Units: Phase S

Supplemental units which meet behavioral objectives
for this phase. These units may be used separately
or in conjunction with other units.

MINNEMAST.

Introducing Measurement
Introducing Symmetry
Describing Locations
Measurement with Reference Units

Elementary Science Study
Mirror Cards
Attribute Games
Tangrams
Primary Balancing
Cardboard Carpentry
Structures
Creature Cards
Geo Blocks
Musical Instrument Recipe Book

American Association for Advancement ofSciencePart C

Teacher-Devised Units



Phase S PHYSIC)111, SCIEnE

Pohavioral Objectives

The child should demonstrate the ability to:

observe and identify changes in matter as a result of interaction of objects such as battery and
bulb, bromothynol blue and vinegar, roller skate and magnet.

identify solids, liquids, and gases as in a pencil, water, and air.

use common measurement inslruments to compare are and volumes, scales and units of measurement,
relationship of points, lines and angles.

make two-dimensional drawings of three-dimensional object;.

recognize and record changes that occur during an experiment such as the interaction of copper
chloride and water.

recognize that the matter in a system is conserved even though the objects change in arrangement
or alpearance; e.g., the dissolving of a candy sphere in w:,ter or the interaction of copper
chloride solution and aluminum.

construct and operate a syntem; i.e., pulley, electric circuit.

* exercise intuitive thinking as a result of his experience ;rah individualized science naterial3.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

* These b-havioral objective3 arc appropriate fcr ail rhascs and for all units. They are the key
objectives for supply.:nental units where there is an absence of specific conceptual development.

22



Phase S LIFE SCIENCE

Concept C - Living things are
environment.

D - A living thing is

E - Living things are

interdependent with one another and with their

the product of its heredity and its environment.

in constant change.

Subconcepts

C - 1 Living things depend on their environment for
the conditions of life.

C - 2 There are characteristic environments, each
with its characteristic life.

C - 3 Living things capture matter from the environment
and return it to the environment.

D - 1 Related living things reproduce in similar ways.

D - 2 Living things are related through possession of
common structures.

D - 3 A living thing reproduces itself and develops in
a given environment.

D - 4 Living things have the capacity to produce an
enormous number of offspring.

- 1 There are different forms of living things.

E - 2 Forms of living things have become extinct.

E - 3 Living things grow and develop in different
environments.

23

Suggested Units

Science Curriculum Improvement Study
Life Cycles

Elementary Science Study
Eggs and Tadpoles
Budding Twigs
Butterflies
Eealworms
Brine Shrimp
Curious Gerbils
Growing Seeds
Mosquitoes

Farmington Unit cn Plante

EJTNEEAST

Living Things in Field and Classroom
(Teachor's Handbook)

Teacher-Devised Units

11



Phase S LIFE SCIENCE

Behavioral Objectives

The child should demonstrate the ability to:

observe and distinguish characteristic changes in the life cycle of living things
such as frogs, budding twigs, butterflies, mealworms, plants, and crickets.

observe ai:d classify living and non-living objects.

identify environments that are necessary for the growth and development of living things.

* exercise intuitive thinking as a result of his experience with individualized material.

* solve problems and apply familiar learnings to unfamiliaf situations through analytical 0' . _ng.

* These behavioral objectives are arpropriatefor all PhIscs and for all units. They are the key
objectives for supplemental units where there is an absence of specific conceptual development.



Phase S EJUTHSCIEt!CE

Concept F - The universe is in constant change.

Subconcepts Suggested Units

F - 1 There are daily changes on earth.

F - 2 There arc regular movements of the earth and the
moon.

25

Elementary Science Study
Illere Is the Moon?
Mobiles
Rocks and Charts
Lights and Shadows
Sand

T;lcott Mountain Science Center
Rocks
Volcanoes

Childrents Museum Planetarium

Teacher-Devised Units

13



Phase S EARTH SCIENCE

Behavioral Objectives

11;

The child shoild demonstrate the ability to:

observe and record changes in spaCal relationships of light and shadows; moon, planets, sun, and

earth.

observe and classify rocks.

identify a number of time intervals such as minutes, hours, days, weeks, months, seasons,
and years.

* exercise intuitive thinking as a result of his experW.ces with individualized acience materials.

* solve problems and apply familiar learnings to unfamiliar situations throuc'h analytical thinking.

* These behavioral objectives are appropriatefor all phasos and for all units. They are the key
objectives for supplemental units where there is an absence of specific conceptual development.

26



Fhase C PHYSICAL SCIENCE

Concept A - When energy changes from one form to another, the total amount of
energy remains unchanged.

B - When matter changes from one form to another, the total amount of
matter remains unchanged.

Subconcepts

A - 1 Energy can change from one form to another.

A - 2 A loss or gain of energy affects molecular Notion.

A - 3 Systems contain subsystems, or systems
contained within another system.

- 4 Objects interact and show evidence of their
interaction.

A - 5 Subsystems store energy and transfer it as
changes occur within a system.

B - 1 Natter is characterized by certain properties
by trhich it can be identified and classified.

B - 2 Hatter commonly exists as solids, liquids,
and gases.

P - 3 f, change in the state of matter is deter,ined
by molecular motion.

B - 4 In chemical change,atoms react to produce change
in molecules.

- 5 In chemical and physical changes, the total
amount of natter remains unchanged.

ft - 6 flatter in a system or subsystem may he mentally or
physically subdivided, rearranged, or changed in
appearance without destroying the identity of the
system or subsystem so long as no matter is added
or omitted.

27

Suggested Units

Science Curriculum Improvement Study
Systems and Subsystems

IJNNEEAST
Investigating Systems
Exploring Symmetrical Patterns

Elementary Science Study
1;ystery Powders
Changes
Drops, Streams, and Containers

is



Phase C PHYSICAL SCIEXE

behavioral Objectives

The child should demonstrate the ability tc,:

measure by using common units of measure such as inches, centimeters, quarts, or records.

measure values and record length, area, volume, time duration, and tine order.

use symbols for comparisons and apparent equalities.

make distinctions among perimeters, areas, and volumes.

use centimeter and inch grid sheets.

recognize variables; identify their effects, such as temperature, time intervals) natur,. and
number of objects in a system, distance and time; and control these variables.

record data by use of histograms.

recognize observable changes within a system as evidence of interaction.

manipulate a number of materials: magnets, syringes, vials, and electric circuits.

recognize that systems of another system make up subsystems.
identify connected subsystems in a system of electric circuits.
distinguish a solution from other mixtures.

separate undissolved solid substances from a liquid by a filtering process.

predict that dissolved solid materials can be recovered from a solution by evaporation.

obtain crystals from a solution Ly evaporation.

identify the resldue of solutions after evaporation.

construct different systems and subsystems.

recognize different sources of energy.

ddscribe nelting of solids, boiling and evaporation of liquids, and liquefying of gases.

2S
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Phase C PHYSICAL SCIENCE

§.02E1H2aLa

29

17

Suggested Units

Sand

Sirk or Float

Teacher-Devised Units

Supplementary Units: phnso

Supplementary units which meet behavioral
objectives for this phase. These units nay be
used separately or in conjunction with other units.

EleFlentary Science Stuly
TrAlgrams

Creature Cards
Attribute Games
Structures



18

Phase C. PHYSICAL SCIENCE

Behavioral Objectives

associate a certain fixed temperature with melting.

distinguish between sarples of 1:%quid Freon and water.

plan and conduct experiments where one variable is changed.

compare properties of sand to those of other substances.

usk, sand to time, count, measure, and weigh.

explore color and texture in making cf pictures, sculpture, and jewelry.

observe that the balance act is dcpLndent on the properties of the objects which are being
weighed.

order objects in his environment according to their weight.
sort objects which float and sink by changing a variablb.
devise ways to make objects that float, sink and those that sink, float.

* exercise intuitive thinking as a result of his expe,iences with individualized rcience materials.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

* These behavioral objectives are appropriate fa' all rhsses and for all units. They are the key
objectives for supplemental units where there is an absence of specific conceptual development.
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'base C PHYSICA:, SCIENCE 19

Subconcepts

31

Suggested Units

hirror Cards
Cardboard Carpentry

The Chemistry of a Lemon
The Chemistry of Soap
Plants Are Like That
Puttering with Paper

Rocks and Rills
Take a Balloon

American Association for Advancement of Science Part



Phase C PHYSICAL SCIfl.CE

Beha,-ioral Objectives

32
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'base C LIFE SCIEICE 21

Concept C - Living tlings are interdependent with one another and with their
environment.

D - A living thing is the product of its heredity and its environment.

E - Living things are in constant change.

Subconcept:

C - 1 Living things depend on their environment for the
conditions of life.

C - 2 There are characteristic environments, each with its
characteristic life.

C - 3 Living things capture matter from the environment and
return it to the environment.

C - 4 Living things are dependent on a particular environment.

C - 5 The capture of radiant energy by green plants is basic
to the growth and maintenance of all living things.

C - 6 A number of similar organisms living and reproducing in a
given area make up a population.

- 7 The relationship of different populations living in the
same area makes up a conounity.

D - 1 Related living things reprcluce in similar ways.

- 2 Living things are related through possession of common
structure.

D - 3 A living thing reproduces itself and develops in a given
environment.

D - )4 Living things have the capacity to produce an enormous
rumber of offspring.

D - 5 Living things tend to overpopulate.

33

Suggested Units

Science Curriculum Improvement Study
Populations

Elementary Science Study
Pond Water
Euglena
Peas and Particles
Eggs and Tadpoles

Farmington Unit on Plants

niNNEELAST

Living Things in Field and Classroom

Teacher-Devised Units



Phas(J LIFE SCIElICE

Pehavioral Objectives

The child should demonstrate the ability to:

identify various populations of living things and explain how and ivy they co7:1Jrise a connunity.

reco,=7nize that different populations of plants and animals live together in the same ar

recognize that numbers organisms in any one population can increase or decrease and ,

change in nu!:0ers is dependent on two factors: (1) reproduction within each population,' foe,

relations among different populations.

state and demonstrate the difference between predator (hydra) and prey (Daphnia).

recognize that populations of living things (dragonfly nymphs) compete for food.

rccognize that duckw,:cd plants r±,row- from an older larger duckweed plant in a type of Lu-idi

make conclusions as a result of evidence obtained by his experirs.nts.

construct a ccnplex terrarium',

recognize that the source of all human food is either plant or animal.

identify and classify ,q.ganisms undr the categories 1.1ant-cateel and tianimal-e,'

identify parts of a 1/ant.

reco-d observations of living things by drawing pictures.

reco,nize sone ways in which predators catch their prey (keen eyesight and swift, dcc r.

and some yays in which prey escopo being eaten (hidin, flying a::ay, freezing).

rccognizo that some animals are both preltor ,:nd prey.

illustrate IrLchtor-prey by a drawing.

identify he linear food relationship aong animal-eaters, plant-caterf-,, ani

3 ,1

t)
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Phase C

Subconcepts

LIFE SCIENCE

E - 1 There are different forms of living things.

E - 2 Forms of living things have become extinct.

E - 3 Living things grow and develop in different
environments.

E - 4 The environment is in constant change.

E - 5 Living things living in an erivironment
compete for food.

23

Suggested Units

MINNEMAST
Exploring Symmetrical Patterns

35



base C LIFE SCIENCE

ehavioral Objectives

recognize that green plants are the origin of all food chains,

recognize that a population would increase rapidly if reproduction continued normally witclout

am deaths.

recognize that food chains interconnect to form a food web.

construct a complex aquarium.

count organisms in a population.

record on charts numers of organisms in a given population.

prepare hypothesis about causes for the disappearance or growth of living things in a population
and community.

design experiments to test hyl,othesis about causes fc.J.. the disappearance (.r growth of living things
in a population or community.

discuss and describe his observations of life in aquaria and terraria.

precent and discuss findings as a result of his experimenting.

observe feeding behavior of aquaria and terraria animals.

use various inst.ruments to assist in observatior, including microscopes, hand lenses, medicine droppers, etc.

infer that nother plants are offspring from larger parent plants of the same species.

rcocgnize symmetry in nature, music, poetry, and art.

_cwnize turning symm.etry (rotatiene,1 syn-,ctry), rcica;iTg 17,tt..rna (tv.nslation'A :yr.c:,:try), end

syn7,,try about a line (bilater-d symmetry).



Ph_ se C LIFE SCIENCE

Subconcepts Sugsted Units

Exploring Syrnetrical Patterns

25



hnse C LIFE SCIUTE

ahavioral Objectives

26

make the necessary tests and comparisons for the three types of symmetry studied.

* exercise intuitive thinking as a result of his experiences Wth individualized science materials.

* solve problems and apply familiar 'earnings to unfamiliar situations through analytical thinking.

These behavioral objectives arc appropriate for a)1 it..7,es and for all units. They are the key
objectives for surilc=tal units where there is an absence of :pccific conceptual developlcnt.

38



Phase C EARTH SCIENCE

Concept F - The universe is in constant change.

Subconcepts

F - 1 There are daily changes on earth.

F - 2 There are regular movements of tn.: earth and the noon,

F - 3 The motion and path of c!estial todies are predictable.

F - 4 Position and notion of an object can be percei7ed,
described, and recognized only with reference to other
nearby objects.

F - 5 Position and motion are relative to reference points.

3'0

Suggested Units

Science Curriculum Improvement Study

Relativity

INVEMAST

Describing Locations
Measurement with Reference UAts

Elementary Science Study

Spinning Tables

Teacher-Devised Units

2?



hase C EARTH SCIENCE
28

ellaiioral Objectives

he child should demonstrate the ability to:

discriminate small differences in relative position, distance, direction, and arrangement of objects.

be indspendent in organizing a problem.

describe the oositicn of objects or systems in the classroom.

state and demonstrate that objects used. to help describe other objects are called nreference objects."

describe position relative to himself.

describe position relative to other objects.

describe position of objects or systems relative to another system.

use composite terms for describing directions.

construct reference frames from paper.

meaz.are distances by use of paces.

identify the direction from which the picture of a system vas taken.

identify relative position of objects from a photograph.

use a specified reference frame for describing relative position.

describe position by use of landmarks.

recognize and describe changes of relative position.

interpret changes of relative position as relative motion.

choose reference framer; for the description of relative notion.

40



Phase C EARTH SCIENCE

Subconcepts

41

29

Suggested Units

Elementary Science Study
Eobiles

Optics

Rocks and Charts

Uhere Is the ,:oon?

Sand



Phase C EAaTH SCIENCE

Behavioral Objectives

recognize and describe relative motion qualitatively.

choose reference frames for describing relative motion.

rake pictorial representations of relative motion.

measure by using reference standards such as clips, corks, and pendulums.

30

experiment with balance by making constructions that are pleasing to the eye.

recognize and analyse properties of light by direct experiments.

recognize the interaction of light with transparent objects and objects that act as mirrors.

observe and classify rocks.

communicate observations by way of charts, graphs, and worksheets, as well as make precise verbal
descriptions.

observe and record changes in spacial relationships of light an0 dark; moon, plan^ts, sun, and earth.

compare properties of sand to those of other sui,siances.

use sand to time, count, ncasuro, and weigh.

explore color and texture in nr:king of pictures, sculfturc, and jewelry.

42



Phase C

Subconcepts

EARTH SCIEFCE

43

Suggested Units

Talcott Mountain Science Center
Rocks
Volcanoes

Children's museum Planetarium

31.



Phase C EARTH SCIiUCF 32

Behavioral Objectives

* exercise intuitive thinking as a result of his experience with individualized science materials.

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

* Those behavioral objectives are 4propriatefor n11 rics and for all units. Thcy are the kcy
objectives for s.;I:ler-cntal units where there is an absence of siecific conceitull dcvolop7-.cnt.

4



Fhase 0 PHYSICAL SCIENCE

Concept A - Wen energy changes from one form to another, the total amount of energy
remains unchaned.

B - Whorl matter changes from one form to another, the total amount of matter
remains unchanged.

Subconcepts

A - 1 Energy must be used to set an object in motion.

A - 2 Energy can change from one form to another.

A - 3 A loss or gain of energy affects molecular motion.

A - 4 Energy rust be applied to produce an unbalanced
force, resvlting in notion or change of motion

Is - 1 A change in the state of matter is determined by
molecular motion.

- 2 Eatter consists of atoms and molecules.

D - 3 In chemical or O.:sic:al changes, the totai amount
of matter remains unchanged.

45

33

Sug7,ested Units

Science Curriculum Improvement Study
Posttion and Motion
Approaches to Equilibrium (In preparation)

Elementary Science Study
Pendulums
Spinning Tables
Optics

Elementary Science Study
0,ses and Airs

Eletary Science Study
Ilistles and Strings

Science Study
falancing



fi

rhaso 0 PHYSICkL SCIEI'OE

ehavioral Objecti,,cs

ho child should demonstrate the ability to:

use rectangular coordinates to describe position.

infer properties of motion iron tracks left by moving objects.

analyze and describe. tracks made by spheres colliding with c7ch other and with 'axed objects.

devise si7p)c exT,:rimcnts wllich indicate the fToserco of air.

collect evidence of the interaction of objects with aAr.

conduct experiments involvin the use of controls, such as cxp<rimnts with stool vool -mad "candle air"
corpared with "room air," and identify variables which arc nznirsulated and those ,ick arc constant.

constric a simple stringed instru7ent and play a si,rlo tune, using the instrimc.nt.

investigate: tubas that m:ske sounds %ten tlo.m into and Lxp,riment with these niterills to different
sounds.

involvin -nd r171<c. 11,,c of v.riou: Etrit:47ies to solve the !r-ilcms.

understnd intuitively nom(ntG of force -rd ccr..tr cf

Ircdict outco,cs in of asy7-c-tric balance and count:ri,a1nnce.

46



base 0

Sueconce is

PHYSICAL SCIENCE
35

Suggested Units

Elementary Science Study
Sink or Float

Elementary Science Study
Ilystery Powders

Elementary Science Study
Solids and Solutions

Tnlcott 6ountain Science Center
Light Spectra

Teacher-Devised Units

Supplementary Units: Fhase 0

Supplementary unit: 4iich meet behavioral objective
for ttis phase. These units nay be used
separately cr in conjunction vitt otter units.

LI1



36
Phase 0 PHISICAL SCITVCE

Behavioral Objectives

observe that the balance act is dependent on the prorerties of the objects which are being weighed.

order objects in his environment according to their wcidht.

sort objects which float and sink by changing a variable.

devise ways to make objects that float, sink and those that sink, float.

Uantify properties of various substances ty taste, snell, touch, and ca4arison with knoIm substances.

uce indicators to detect the presence of oLuttain substances such as heat, iodine, and vin,_gar.

record ard chart the results of exparints with various substances.

identify the composition of some mixtures by using various indicators.

Ircdict and verify through experiment the solids which dissolve In *cater rnd those which do not.

detniane how much salt will dissolve in a given anount of ater.

ntservc and I relict cf the water lvel when soli -s dissolve in ?ater.

exrcise intuitive tLinkin! as a result of Ms cxr,erinces with itlivilalize,d scienca

* solve pr Mons and apply familiar lcarnings to unfamiliar situ7.tians tbreuh annlytioll thinkinLa.

* lehavioral obi ctivas art. appropri:,tc for all phaacs and far all nit:;. Thty a'e 'acy

oljcotivs for E-uppintal units where there it an ats,_ncc of sp_cific conceltlal der for lent.

4E,



hasc 0 PHYSICAL SCIENCE

Subconcepts Supplementary Units: Phase 0

MINNEKAST
Describing Locations
Neasurement with Reference Units

Elementary Science Study
Attribute Games
Creature Cards
Hirror Cards
Tangrams
Peas and Particles
Pattern Blocks
The Chemistry of a Lemon
The Chemistry of Soap
The Last Tree Bird
Plants Are Like That
Puttering with Paper
Rocks and Rills
Take a.Balloon

49
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Phase 0 PBf6ICAL SC1r CE

Behavioral objectives

50



chase 0 LIFE SCIENCE

39

Concept C - Living things are interdependent with one another and with their
environment.

D - A living thing is the product of its heredity and its
environment.

L - Living things are in constant change.

subconcepts

- 1 Livirg things depend on their environment for the
conditions of life.

- 2 There are characteristic environments, each with
its characteristic life.

' - 3 Living thing:, capture ratter from the environment
and return it to the environment.

- 4 The capture of radiant energy by green plants is
basic to the growth and maintenance of all living
things.

- 5 Living things are adapted by structure and
function to their environacnt.

- 6 Green plants get the matter for growth from
water, soil, and air.

- 1 Living things are related through possession of
common structure.

- 2 A living thing reproduces itself and develops in
a given environment.

- 3 An organism needs food for growth.

- All living things have inborn behavior that
adal.ts them to their environment.

Suggested Units

Science Improvement Curriculum Study
Environmental Influence

Elementary Science Study
Brine Shrimp
Behavior of Mealworms
Pond Water
Euglena
Butterflies
i'csquitoes

Eggs and Tadpoles
Growing Seeds
Curious Gerbils
Pudding Twigs
Eicrogardening
Crayfish

Farmington Unit on Plants

iillUERAST

Living Th7ngs in Field and Classroom

Elementary Science Study
Changes

51



Uhace 0 LIFE SCIEUCE 10

Behavioral Objectives

The child should demonstrate the ability to;

prepare slides for use under a microscope and use the process of staining.

observe and record the structure, habits, and locomotion of an organim such as a realworm.

conduct experiments exploring the response of ar organism to a certain stimulus.

report the behavior of an organism such as a mealworm to experiments in folloAng an Obstacle
ccurse.

identify some of the plants and animals found in ponds and observe the interactions e these
plants and animals.

discuss things that charr,e and make sone rrediction but r. hat gill ha14,en to thins tha are
left alno..

list his rredicticns of the ways in rich things chane if jut into containers.

identify tyres of chan:,es occurring.



Phase 0 LIFE SCIENCE hl

subconcepts Suggested Units

D - 5 Pehavior may be inborn or learned.

- 6 A living thing may be adapted to different environments.

E - 1 Living things develop and grow in different
environments. Teacher-Devised Units

E - 2 The environment is in constant change.

- 3 Living things have chanjed over the ages.



42
lase 0 LIFE SCIENCE

ehavioral Objectives

understand natural changes with things that change without man's intervention.

understand that growth and decay are part of the same cycle of life.

discuss, record, and classify some changes.

understand that timing is involved in spontaneous changes.

exercise intuitive thinking as a result of his experience with individualized science materials.

ecl.ve prclaens and apply fatiliar learnings to unfamiliar situations through ana17-tical thinking.

3: These behavioral objectives are appropriate for all phases and for all units. They are the key
objectives for supplemental units where there is an absence of specific conceptual development.



Fhase 0 EARTH SCIENCE

Concept F - The earth is in constant change.

Subconcepts Sufxested Units

- 1 There are regular movements of the earth Science Curriculum Improvement Study
and the noon. Position and Motion

F - 2 The motion end path of celestial bodies
are predictable.

F - 3 The point or area in space actually occupied
by a Ihysical object or into which it is
placed is its position.

- 4 Objects change place or position.

- 5 Position and motion of an object can be
perceived, described, and recognized only
with reference to other nearby objects.

- 6 PoJitien and Notion are relative.

Elcmcntary Science St/..dy

Whore Is the Moon?

Mapping

JO



base 0 EARTH SCIEE:CE

ehavioral Objectives

the child should demonstrate the ability to:

identify and use measumment of distance in miles, centimeters, and millimeters and measurement of
direction in terms of degrees.

use rectangular coordinates to describe position.

infer properties of motion from tracks left by moving objects.

describe tracks by using rectangular coordinates.

analyze arid describe tracks made by spheres colliding with each otter and with fixed objects.

identify and record regular movements of the earth and the neon.

W4

observe and record charges in soinl relationships of light and shados;rvon, planets, sun, and earth.

identify a number of time intervals such as -inutcs, hours, days, weeks, ,Ionth3, seasons, and years.

de cribs his environment through the use of s:rtols, 7ride, and landmarks.

mal, various land f._atures such as hills, stream, and cliffs.

represent thrce dimiisions in two.

show the relative. 1.e:dt:.en of objects in space.

estimate, shale and size of objects in th enviaonment.

make scale drawings.
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Phase 0 EARTH SCIENCE

Subconcepts

57

Suggested Units

Optics

Science Research Associates
Earth's Atmosphere Laboratory
Weather and Climate Laboratory
Solar System Laboratory

IMZJEilAST

Describing Locations
lieasurement with Reference Units

Talcott Ypuntain Science Center .

Stars
Pleaets

Childrents lluseum Plant.arium

Teacher-Dovised Unite



ftase 0 ';,laTH SCIENCE

Pehavioral Objectives

recognize aid analyze properties of light by direct experiments.

recognize tho interaction of light with transparent obje2cts and objects that act as mirrors.

46

a exercise intuitive thinking as a result of his experiences with individualized science materials.

* solve problems and apply fruniliar ]earnings to unfamiliar situations tarouj analytical thinking.

These behavioral objective;, are opprTpTiotc for oll !ha8,..3 and for all unitc. The.: ar.= th, key
objEctivc5 for suNlcm:ntal units ashore th,.r is an abs,.no,: of r.I.,cific conc,rtlIal cd_;dopment.

5b



Itase V PHYSICAL SCIENCE

Concept A - When energy changes from one form to another, the total amount of energy remains

unchanged.
8 - Ilhen matter changes from one form to another, the total amount of matter remains

unchanged.

Subconcepts

A - 1 Energy can change from one form to another.

A - 2 A loss or gain of energy affects molecular motion.

A - 3 Energy must be applied to produce an unbalanced
force, resulting in motion or change of motion.

A - h The amount of energy gotten out of a machine does
not eceed the energy put into it.

A - To move an object, energy must be alplied to
overcome the pull of 3/..avitation.

A - 6 Every action has an equal and opposite reaction.

Sug,;ested Units

Sci?nce Curriculum Improvement Stlk

Pha.ses of Natter

Vatter commonly exists as solids, liquids, and gases.

B :-' Latter consists of atoms and molecules.

- 3 J. cbange in the state of matter is determined by molecular
motion.

- 4 In chemical change,a'coms reset to produce change in the
molecules.

- 5 In chemical or physical changesthe total amount of
matter remains unchr,nged.

D - 6 In nuclear reactions a loss of matter is a gain in
energy. The slIm of matter and energy remains constant.

B - 7 Vhen any t,.To parts of a system behave differently hen
treated with the same test substance, they arc not, the
same kind of matt:1'1C', nor arc thv sam,2 phase.

JJ



:base SCI'SECE

.slvavi, -al Objectives

148

The child should demonstrate the ability to:

apply the concept phase of matter to mateid_als he judges to ce uniform and homogeneous.

aiply schlieren tests and drop tests as evidence of uniformity or lack of uniformity in liquids
and for the existence of one or more phases.

recognize volume and mass as measures of amount of substance and 01 ply them in Lakinrt solutions
r,producibly.

co:z,nize new phases forminc when solutions ore mixed.

recognize reproducibility in reactions beteen solutions.

apply concentration as a measure of relative aacunts of the components in a solution.

the color of cobalt chloride in water solution loth to the concentration and te the total
aLaint cf the cobalt chloride in the solution.

ce,ipare the wet ht of sore systems before and after reactions 1,roeucing new phases.

d'stinguish beten the solids and solutions which are olcetric:Al conductors and those which
a. not.

r,eorjlize the formin, of non 'hoses at electrodes in electrically conducting liquids.

,r.rnize, different kind, of gases and identify several kinds by their reactions nith test
stances.

ct censervation of matter in pas-Ire:Acing reactions as well as in other reactions.

rc-ognize some aseous solutions.

GO



V PHYSICAL SCIENE

Subconcepts

61

Suggested Unito

Energy (In preparation)

Elementary Scince Study
Batteries and Bulbs



Phase V PPYSIC!" WU-MOE

ellavioral Objectives

5o

use what he has already learned to make predictions.

investigate at his own rate in the direction dictated by the materials and by the limits of its imagination.

make generalizations that come out of his actual experience with the materials. (For example, a coil of
wire in a complete electrical circuit acts as a magnet.)

check his experiments, compare, discuss results, and propose explanations.

evaluate his predictlers upon confletion of experiments to find out new was to use familiar learnings.

use wire stripper, compass, :magnets, electromaanets, prediction sheets, and ga)vanemeters.

un(erstand how circuits function by wiring and drawina simple and complex circuits, using standerd symbols.

invent or imfroviue materials needed for experiments.

predict what will happen in a stt-,adard-sy,.bol diapran of circuits end check his Frediction by
constricting the circuit.

chart and experiment results to show comparisons of various cockinati-:ns of vire, hulbs, and
batteries.

construct a simple battery and bulb.

develof standards for co-:I:arisen. (For exa;1;le, erijatness of lbs)



Phase V PHYSICAL SCIETICE

altCOnOeptS

Go

Suggested Units

Kitchen Physics
Sink or Float
MI ping Birds

Penduiams



Phase V PHYSIC:.L 5CI:VC

5

Eehavioral Objectives

perform experiments to isolate and explore the nature of some properties of liquid.

identify these properties and formulate ideas about them.

obscrve, formulate questions, make predictions, design and perform experiments, collect and analyze data.

recognize ann correct earlier misconceptions.

eeo,tle and use simple equipment, such as a balanceitensinmeter, ard hydremotor.

aasemblo couil ment by using directional uorksheets.

accept uncertainty and some unrcsolvale questions.

rake corperiron7 that require. the use of balances and the meesureont of volurLs.

use balances to check his notions of relative 1.reiahts of cbjects in the classroom.

observe that the balance act is dependent on the properties of the objects which are beIng wei;hed.

order objects in his envilenment according to their weight.

rort objects which float and by changing a variable.

devise ways to rake objects that, float, sink and those that sink, float.

and analyze simple properties of lenduluns.

recognize ebjects in hi. environment that demonstrate the irinciples of leridulurs.

demonstrato the loss of nation aid transfer of enemy throurh the uee of 1,.rdulura.

-nstTuct pendulums and &vise expeii.;,,,-nt,L1 that riiht offer solutPrr to Trol-1,m.l.

rosur.,:ments, usia' standard units of measure.

hio cr:7, for ce,Tariron.



Bhqse V

SubconceEtt_

PHYSICAL SCIEVC6.

Suggested Units

Nystery Powders

Gases and Airs

Balloons

Ice Cubes
Hcatinz; and Cooling
Colored Solutions

Teachor-Devised Units

63



Phase V PHYSICAL scincH..

Behavioral Objectimcs

identify properties of various substances by taste, smell, touch, and comparison with known substances.

indicators to detect the presence of certain substances such as heat, iedino, and vinegar.

record and chart the results of expf.ximents with various substances.

identify the cm).osition of some mixtures by using various indicators.

54

conduct experiments involving the use of controls.

iaontify variables which are manipulated and those which ore constant.

prepare and collect rases.

identify properties of gases.

devise tests se ich enable him to distinguish betw en corInon gases.

identify and demonstrate the effect of different surrounding atmospheres on the .;sight of gases.

e-lcrmine sources of carbon dioxide.

1.1.7c historans, charts, and tables to record wci,,hts of vases see liquids.

construct simple woichik; devices.

e: exercise intuitive thinking as a result of his experience with individualiz 1 scicice natorials.

olve problems and apply familiar loarnins to unftrdliar situations through analytical thin'.irs.

* Those, 'behavioral objectives arc alpropriatofTnil !hoses end for all units. 11-,c, rc tie kc:!
Cflject'ves for sk4plcmontal units "hone there is en alsonce of specific conceptual 6evelopent.
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Phase V PMYSIChL SCIF,CE

Subconcepts Supplementary Units: Pbr,se V

Supplemental units which neat behavioral
objectives for this phase. These units ray
be used separately or in conjunction Idth
other units.

1ementary Science Study
Whistles and Strings
Mirror Cards
Attribute Games
Creature Cards
Tangracs
Structures
TLe Chemistry of a Lemun
The Chemistry of Soap
The Last Tree Bird
Plants Are Like That
Puttei.:_ng with Paper
Rocks and Rill;
Take a Balloon

Teacher-Devised Units

6
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Phase V :HY0ICAL 51:1FICE

Behavioral Objective;

6
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Phase V LIFE SCIENCE

Concept C - Living things are intelAspendent with one another and with their environment.

D - A living thing is the product of its heredity and environment.

E - Living things are in constant change.

Subconcepts Suggested Units

C - 1 Living things depend on their environment Elementary Selena.: Study
for the conditions of life. Pones

C - 2 Living things capture natter from the
environment and return it to the environment.

C - capture of radiant energy by green plants
is b.,sic to the grovth and maintenance of all
living things.

C - 4 All living things depend on a continuous supply
of oxygen.--

D - 1 Living things are related through possession
of common structure.

D - 2 £ living thing reproduce; itself and develops
in a given environment.

D - 3 The cell is the unit of structure and function;
a 2iiing :fling develops from a single cell.

D - 4 Cells are specialized for different functions.

D - 5 Cells reproduce themselves.

57



Phase V LIFE SCIENCE

Behavioral Objectives

The child should demonstrate the ability tc:

identify and classify different kinds of bones acc-,r;ling to their function and structure.

associate bones and the size of animals from which they ,'.ginated.

use scientific nanes of bones.

assemble a skeleton from a pile of bones.

make precise verbal descriptions of bones and their 'unctions.

make two-di:nsional drawings of three-dimensional objects.

devise projects and experiments on assembling bones into skeletons.

prorlre bonea (cooking) for assevlbling.

dissect a small animal (fish).

identify bones from owl pell^ts.

r,cognize the function flcl location of joints in humans and animals.

manipulate bones and devise experiments that lead to tentative conclusions about tone structure
and function.

make gross recognition of various bone structures through the use of x-rays.

identify and classify bores (mammals, birds, reptiles, etc.).

reclgnize the connection between an animal's diet and its tooth structure.

58
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Phase V LIFE SCIE1C3

Subconcepts

E - I Living things grow and develop in different
environments.

E - 2 the environment is in constant change.

- 3 Living things have changed over the ages.

E - 4 The adaptation of an animal to its
environAent can be understood by relating
bone structure to the function served.

E - 5 The single-celled organisms that deve]oped
in the early seas gave rise to the many-celled
organisms of later eras. Adaptation to the
environment produced more complex strictures.

71

Suggested Units

Small Thin3s

Pond llater
Euglena

Eggs and ,Apoles
Putterflies
;:osquitc,cs

59



Phase V LIFE SCIENCE

Behavioral Objectives

use a simple and a compound microscope.

prepare a specimen fcr viewing.

use stains to assist in distinguishing cell structure.

investigate and compare cell structures and their functions.

examine a variety of living and non-living substances ani decide Vhich ones are composed of cells.

assemble :7nd use a simple balance.

measure amounts of water contained in some materials.

compare and contrast experimental findings with those of his classmates.

determine how much growth of yeast cells has occurred during a specific time period.

identify and describe individual animals and plants that live in pond water.

devise experiments that test the effect of various stimuli on pond-water life and resort his findings
accurately.

recognize the complicated interaction of living things such as demonstrated by pond-water organisms.

observe and identify stages in life cycles of various oranisms.

ask questions that he can answer fr)m his own observatio:Is.

recognize the relationship of the growing tadpole, frog, or insect to its envircnment.



Phase V LIFE SCIENCE

Sutccnct.nts 3ug;,,estod Units

Eealworms

62

Yicrogardoning

Crayfish

Farmingtcn Unit on Plants

73



Phase LIFE SCIEECE

Behavioral Objectives

prepare slides for use under the microscope and use the process of staining.

observe and record the stfli.:ture, habits, and locomotion of the organism.

conduct experiments exploring the response pf an organism to various stimuli.

recognize the complicated interaction of living things such ns demc,nstratei by rolds.

observe and grow molds and bacterial colonies.

recognize that molds and bacteria are extremely small microorganisms that reproduce and carry

on all the life processes.

examine the details of mold structure and make comparisons among afferent kirr's of molds.

set up experiments, sorting variables and using controls, to show the factors that infiuence the
growth of molds.

recognize that a social order exists with crayfish.

infer that a social order exists with other animals.

observe feeding habits of crayfish and distinguish parts used 'n eating,

design experiments to test bella/ior of crayfi:').

identify the life rIcle of crayfish.

idr'rLify similarities and di*similarities in sizes and shape of leaves, stems, and roots.

recognize 6.fferences in colcr, shades, and patterns.

7 t:



Fhase V LIFE SCIFTE

Subconcepts
SuF;gested Units

Farmington Unit on Plants (continued)

63



Fhaso V LIP: SCIENCE

,pehavioral Objeltives

recognize differences in texture, such as: rough, smooth, moist, dry, fuzzy, prickly,

slippery, sticky.

recognize differences in odor and taste (caution).

classify regularities or sets of leaves, stems, and roots.

use standard units and tools of m,:asurement.

use a self- designed system of measurem,nt.

use units of measurement to measure space/time relationships in leaves, stems, pnd roots.

make oral, written, and graphic descriptions about leaves, stems, and roots.

identify the subjectivity and limitations of data.

make tentative conclusions about leaves, stems, and roo',,s based on strong cirsunstsntial evidence.

identify problems related to leaves, stems, and roots and set up procedures to test inferences.

identify results in sup;.ort or rejection of hypotheses about leaves, stems, and roots.

recognize the need to modify testing procedures when required.

make predic-...ions based on objective da,:a and testing of leaves, stuns, and roots.

apply processes and concepts to unfamiliar situations.

observe similarities and dissimilarities in the different, types of life processes.

identify the parts of a plant her the life processes occur.

classify plants in terms of similarities and differences in life processes and structure.

use measuring units and tools to evaluate life processes.
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Phase V LIFE SCIErCE

S,itconce7)ts Suggested Units

Science Curriculum Improvement Study
Food (Energy) Transfer (in preparation)

Living Things In Field end Classroom

Teacher-Doviscd Units

65



Phase V LIFE SCIENCE

Behavioral Oblesliyes

make accurate oral, wri.ttsn, and graphic descriptions of life prccesses.

identify the'subjectvity and linlativis of data concerning life processes.

terative conclusions about life processes based on strong circumstantial eviden:e.

srtify problem.; related to life prccesses and set up procedures to test inferences.

t)a results of testing for life p;.orusses in support or rejection of hypotheses.

7-ecogPi7e need to modify testing procedures when necessary.

make predictions based on objective data and testing of life processes.

apply processes and cones is to unfamiliar areas.

exercise intuitive thinking as a result cf his expo -fences with indivdualized science materials.

* prsems and apply fardliar learnings to unfamiliar situations through analytical thinking.

* These behavioral objectives are appropriate for all phases and for all units. They are the key
objectives for suiplcnental units where there ii an absence o. sp,cifie cereeptull developo.



Phase V EARTH SCIENCE

Concept F - The universe is in conr,tant change.

Subconcepts Suggested Units

- 1 There are regular movements of the earth Elementary Science Study Project
and the rorn. Charting the Universe

F - 2 Them arc te.asonel annual changes
eithin the solar system.

. 3 Notion and path of celestial bodies
ara Fmdictatle,

F - 4 Bodies in space (as yell a:, their matter
nd energy) are in constant chage.

70

The Universe in Nation
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Phase V EARTH SCiEYOE

Behavioral Objectives

ra child should demonstrate the ability to:

estimate size and distance without the use of direct measurement.

make a scale drawing as a representation of a real object or objects; i.e., the solar system.

d3velop his own system for measuring distance.

use a compass, protractor, range linden and telescope.

solve fir an unknown circumference, diameter, or radius.

sight objects from two fixed points.

c:timate the daily notion cf the sun, moon, and planets.

recognize that everything in the universe moves.

lor'ate an object or a specific point on the earth or in s :ace, using compass d4rection and angular

thc rr,:q1 and V.:a syn.

.7ecogni7a soda of the rler constellations.

use a star map and gnor_rm.

draw ellipses.

measure in astronomical units, charts, and tables.

state and demonstrate laws of planetary motion.

80



Flase V EI,P,T-1 SCIITCE

Sutconcepts

81

69

2uvested Units

The Univer in 1,:otion (continued)

Elcr:entary Science Study

Optics

Elementary Science Study
Flapping

Outdoor Napping

rlenentnry Science Sttiy
There Is the Vooni



Phase V EARTH SCIE7CE

Fehavioral Objectives

state and demonstrate the differences between straight-line motion and curved motion.

identify the colors of a continuous spectrum and an absorption spectrum.

describe the sun's function and structure.

identify behaviors of light ald demonstrate their effect un astronomical phen>mena by use of
the spectroscope.

describe the characteristics of a star.

70

recognize and analyze properties of light by oirect experiment.

recognize the interaction of light with transpa2ent and reflective objects.

describe his environment through the use of symbols, grids, and landtarks.

ma2 various land Aatures such as hills, streams, and cliffs.

repres?nt three dimension 4n two-dimensional form.

show the relative positions of objects in spare.

estimate shape and size of objects in his mlviroliment.

make scale drawings.

obsee and record changes'in spacial relationships of light and shadows; moos, planets, sun, and earth.

cbserve that there is an order and regularity of the stars, planet sun, and moon.

record the movements of vile moon, using as reference points familiar objects in his environment.



Phase V EkRTH SCIUICE

Su,,clncepts

8'

Suggested Units

Elementary Science Study
Rocks and Charts

Elementary Science Study
Snowflakes

Scientific Research Association
Earth's Atmosphere IP:,,oratory
Weather and Climate Labofat.ory
Solar Systcr Latz.rtory

Talcott Nountoin Science Center
Astronomy
Geology
Yeteorology

Childv,als 1Nsom nanetaxiuN

Tecsi,er-Deri.sr,d Uniz

Tt



Phase V EARTH SC1:403

Behavioral Objectives

72

observe and classify rocks.

communicate observations by way of charts, graphs, and worksheets, as well as make precise

verbal descriptions.

* exercise intuitive thinking as a res'alt of his experiences with individualized science materials.

* solve problems and apply familiar learnings to unfahiliar situations throu,3h analytical thinking.

* These 1)eh,wioral objectives arc appropriate for all phases and for all units. They are the key
objectives for supplen.ental units where there is an absence of specific conceTtual dov!opent.

8



Phase E PHYSICUSCIEFCE

concept A - When energy changes from one form to another, the total amount of
energy remains unchanged.

B -When matter changes from one form to another, ths total amount of
matter remains unchanged.

Subconcepts Suggested Units

A - 1 Energy can change from one form to another.

A - 2 A loss or gain of energy affects molecular
motion.

- 3 Energy must be applied to produce an
unbalanced force, resulting in motion or
change of notion.

A - 4 The amount of energy gotten out of a machine
does not exceed the energy put into it.

A - $ The energy gotten out of moving electrons is
never greater than the energy put into making
electrons move through a circuit.

A - 6 A transfer of electrons from one object to
another gives them potential energy; when the
electrons move, they have kinetic energy.

I - 1 In chemical changejatoms react to produce change
in the molecules.

P - 2 In chemical or physical changes, the total amount
of matter remains unchanged.

B - 3 A loss of matter is a gain in energy. The sum
of the matter and energy reciains constant.

8J

Science Curriculum Improvement Study
Electricity (In yreparation)
Gravitatiou (In preparation)
Periodic Motion (In preparation)

Elementary Sci,,nce Study
Batteries and Bulbs



Phase E PHYSICAL SCIEnE

Behavioral Objectives

The child should demonst7T'Le the atility to:

use what he has already learned to make predictions.

investigate at his own rate in the direction dictated by the materials and by the limits of his imagination.

make generalizations that come out of his actual experience with the materials. (For example, a

of wile in a complete electrical circuit acts as a magnet.)

check his experiments, compare, discuss results, and propose explanations.

evaluate his predictions upon completion of experiments to find out near ways to use familiar learnings.

use wire stripper. compass, magnets, electromagnets, prediction sheets, and galvanometers.

understand how circuits function by TAring and drawing simple a,:d complex circuits, using standard symbols.

invent or improvise materials needed r experiments.

praii:t what '4111 hlTen in a standard-hol ciagram of circuits and c::eck the pn,diction by
constructing the circuit,

Owrt and graph experiment results to show comparisons of various combinations 111%,,, bulbs, and
battcries.

construct a simple battery and bulb.

develop standards for comparison (for example, brightness of bulbs).
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E PHYSICL SCI":7C,CE

121,concepts Suggested Units

Kitchen Physics
Sink or Float
Dippini; Birds

Ftndulul3

87
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PHASE E PHYSICAL SCIENCE

Behavioral Objectives

perform experiments to isolate and explore the nature of some properties of liquid.

identify these properties and formulate ideas about then.

observe, formulate questions, rake predictions, design and perfort experiments, collect and
analyze data.

recognize and correct earlier misconceptions.

assemble and use simple equipment, such as a balance, tensiometer, and hydrometer.

assemble equipment by using directional worksheets.

accept uncertainty and some unresolvable questions.

cake comparisons that require the use of balances and the neastrcetent of volumes.

use balances to check his notions of relativa weights of objects 'n the classroom.

observe that the balance act is dependent on the properties of the objects which are being weighed.

order objects in his environment according to their weight.

sort objects which float and sink by changing a variable.

devise ways to make objects that float, sink and those that sink, float.

identify and analyze simple propert'es of pendulums.

recognize objects in his environment that demonstrate t])e principles of Tenialums.

demonstrate the loos of lotion and transfer of enemy through the use of pendulums.

construct pendulums and devise experiments that nicht offer solutions to problems.

make measurements, using standard units of measure.

devise his o.Jas measurement tools for comparison.

76
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Phase E PEYSIM SCIENCE

Subconcepts

8J

Suggested Units

Optics

Gases and Airs

Balloons

Teacher-Devised Units

Supplementary Units: Phase E

SupplenentA units which meet
behavioral objectives fcr these
phases. These units may be used
separately or in conjunction with
otner units.

Elementary Science Study
Balancing
Mobiles
Whistles and Strings
Mirror Cards
Attribute Ganes

77



Phase E PHYSICAL SCITC

Behavioral Objectives

recognize and analyze properties of light by direct experimerc.

recognize the interaction of light with transparent and reflective objects.

78

conduct experiments involving the use of controls.

identify variables which are manipulated and those which are constant.

prepare and collect gases.

identify properties of gases.

devise tests which enable him to distinguish between common gases.

identify and dert,nstrate the ef":ect of different surrounding atmospheres on the weight of gases.

determine sources of carbon dioxide.

use histograms, charts, and tables to record weights of gases and liquids.

construct simple weighing devices.

* exercise intuitive thinking as a result of his experiences with individualized science materials.

* solve problems and apply familiar learnings to urfamiliar situations through analytical thinking.

* These behavioral objectives are appropriate for all phases and for all units. They are the key
objectives for supplemental units where there is an absence of specific coneeitual develofrent.

90



Elase E PHYSICAL SCIENCE

Subconcepts

91

Supplementary Units: Phase E

Elementary Science Study (continued)
Creature Cards
Tang rams

Structures
The Chemistry of a Lemon
The Chemistry of Soap
The Last Tree 5ird
Plants Are like That
Puttering ,,ith paper
Rooks and Rills
Take a Balloon

Teacher-Devised Units



Phase SCIL;CE

Behavioral Objectives

92

30



Phase E LIFE SCIEflCE 61

Concept C - Living things ar- interdependent vith one another and with their
environment.

- A living thing is the product of its heredity and environment.

E - Living things are in constant change.

Subconcepts

1 Living things capture matter from the environment
and return it to the environment.

- 2 The capture of radiant energy by -:1,en plants is
basic to the growth and maintenance of all living
things.

- 3 living things are adapted by structure and function
to their ,mvironment.

C - 4 Facteria and plant:: without chlorophyll deporA on
other organisms for their food.

C - 1 A living thing reproduces itself ::nd uevelers in
a given environment.

- 2 The cell is the unit of structure and function;a
living thing develops from a single cell.

- 3 The characteristics of a tiring are laid
du ;n in a gcnetig code.

- 3 Living things grow end develop, in clifferenc,
er .ircn-gents.

2 Ihe environment is in constant change.

3 living thins have changed over the ages.

- 'h3nges in the genetic code produce changes
in living things.

93

Suggested Units

Science Curriculum Improvement Study
Ecosystem (LI preparation)
Fatural Selection (In preparation)

Elementary Science Study
Small. Things

higregarl2ning



62
Phase E LIFE 3CIEM,E

Behavioral Objectives

The child should demonstrate the ability to:

use a simple and a compound microscope.

prepare a si.ccimen for viewing.

se stains to assist in distinguishinz cull structure.

investigate and corpare cell structures and their functions.

,Ixamine a variety of living and norAiving substances and decide which ones are co:,posed of cells.

assemble and use a simpl: Valance.

measure amounts of water contained in some muterials.

uo7pare and contras* ex1Lrimental findings with these of Lis clsrmates.

determine how much crowth of yeast cells has occarrA durine, A sfcific tine p:riud.

reco,4nize cempli, 'ed interactien of livin: thiassich as dea.nstrated by molds.

.nerve nnq grow molds and bacterial colonies.

recognize thnt melds and bacteria are extremcly small microor,-anisr6 that- lutivdoce -.nd carry on all
the life processes.

94



nese E LIFE SCIL"C 63

Subconcepts

a iJ

SuggestPd Units

Elc-.^.entary Scien,:e Study

Licrogardening (continued)

Pond Water

Euglena

Eggs and Tadpoles
Putterflis
Mosquitoes

Creyfi311

behavior of MecIlworms



Phase E LIFE SCIEOF

BehaviorLl Objectives (continued)

examine the details of mold structure and make co:Tarisons among different kinds of mo]ds.

set up experiments, sorting variables and using controls, to show the factors that influence
the growth of molds.

84

identify and describe individual animals and p]ants that live in pond water.

devise experiments that test the effect of various stirmli on Ford -water life and report his findings
accurately.

recognize the coinplicated interaction of living things such as dem,,nstrated by pond-water organisms.

observe and identify stages in life cycles of various organisms.

ask questions that he can answer from his own observations.

rccogrize the relationship of the growing tadpole, fr,g, or insect to its enviroment.

recognize that a social order exists with crayfish.

infer that a social order exists with other animals.

observe feeding habits of crayfish and distinguish parts tined in eating.

design experiments to test behavior of crayfish.

identify the life cycle of crayfish.

prepare slides for use under the microscope and use the process of staining.

observe and record the structure, habits, and loccrnotion of the organism.

conduct experiments explo:Ing the resionse of an organism to various stinoli.

96



PhLse E LIFE 5CIE?.2E

Subconcepts Suggested Units

'mes

Farminn Unit on Plants

85



86
Phase E LIFE SCIENCE

Behavioral Objectives

identify and classify diffsrent kinds of tones according to their function and structure.

associate bores and the size of animals from which they originat d.

use scientific names of bones.

assemble aEkeleton from a pile of bones.

make precise verbal descriptions of bones and their functions.

cake two-dimensional c'rawings of three-dimensional objects.

devise projects and experiments on ''sser]bling bones in )

prepare bones (cooking) for assembLing.

dissect a small animal (fish).

identify bones from owl pellets.

recognize the function and location of ,j ints in humans end animals.

maniplate bones and devise experiments that lead to entotive conclusions about lone structure end
function.

make Bros, recognition if various bone structures throurdl the use of c-rays.

identify and classify bores (mammals, birds, reptiles, etc.).

itconnize the connection between an animal's diet an3 its tooth structure.

identify similarities and ,iissimilaritics in sir i 2r):: shapes of leaves, stems, .rd roots.

recognize differences in color, shaJcs, and iatlerns.

recognize differences in texture, such as rough, smooth, moist, dry, fuzzy, trickly, sliipery, sticky.



Phase E LIFE SCIEUCE

Subconcepts SuRgestod Units

Fariairgton Unit on Plants (continued)

ei



88
Inase E LIFE SCIENCE

Behaviors'_ Objectives

recognize differences in odor and taste (caution).

classify regularities or sets of leaves, stems, and roots.

uce standard units and tools of measurement.

use a self-designed system of measurement.

use units of measurement to measure space/time relationships it leaves, stems, and roots.

make oral, written, and gra,Thic descriptions about leaves, stems, and roots.

identify the subjectivity and limitations of data.

make tentative ccnclusions about leaves, stems, and roots Lased on strong circumstantial evidence.

identify problems related to leaves, stems, and roots and set up procedures to tsst inferences.

identify results in support or rejectivn of hypotheses about leaves, stems, and roots.

recognize the need to modify testing procedures when required.

rike prediltions based on objective data and testing of leaves, items, and roots.

a:ply processes and concepts to unfamiliar situations.

ob:crve similarities and dissimilaritieL in the different tyles of life processes.

identify the parts of a plant here the life Irocesses occur.

classify ;lents in terns of similarities and differences in life processes and structure.

measuring units and tools to evaluate life iroces:es.

ma ;--c accurate oral, written, and graihic descriptions of life Irocesses.

iii ratify the subjectivity aid limitations of data concernin life processes.

100



base E LIFE SCIETXE

subconcepts
Suggested Units

Farmington Unit on Plants (continued)

101

89

PUITEHAST

Living Things :t.n Field and Classroom

Teacher-Devised Units



90
Phase E LIFE SCIEPCE

Behavioral Objectives

make tentative conclusions about life processes based on strong circumstantial evidence.

identify problems related to life processes and set up procedures to test infereices.

identify the results of testing for life processes in support or rejection of hypotheses.

recognize th ?. need to modify testing procedure? when necessary.

make predictions based on objective data and testing of life processes.

apply processes and concepts to u,''amiliar areas.

* exercir,e intuitive thinking as a result of his experiences with individualized science materials.

* solve problems and apply familiar learnings to unfaldlier situations through analytical thinking.

* These behavioral objectives are aEpropriate for all phases for all units. They are the key
oljc-cti es for s-Ipplcmental unies inhere there is an abs,:nce of specific conceptual dev,lop.:crit.

102



Phase E EARTH SCIENE 91

Concept F - The universe is in constant change.

Subconcepts Suggested Units

F - ?, There are daily changes on earth. Elementary Science Study Project
The Universe in lotion

I - 2 There are regular movements of the earth
and the moon.

F 3 There are seasonal and annual changes
within the solar system.

F - t The motion and path of celestial bodies are
predictable.

F - 5 Bodies in space (as well as their matter
and energy) are in constant change.

F - 6 ruclear reactions produce the radiant
energy of stars, and consequent change.

103

Charting the Universe
The lic..,:age of Starlight

The life Story of a Stir



Phase E EARTE SCIE:C3 92

Behavioral Objecldves

Tai cldld stould demonstrate the ability to

estimate the daily motion of the sun, moon, and planets.

recognize that everything in the universe moves.

locate an object or a specific joint on the earth or in space, using compass dirDction and angular

height.

Mot the notions of the moon and the sun.

recognize some of the major constellations.

use a star map and gnomen.

draw ellipses.

measure in astronomical units, charts, and tables.

state and demonstrate laws of planetary notion.
state and dc..onstrate the differences between straight -line motion and curved motion.

7.ntify the colors of a continucus spectrum and an ,lbsori Lien spectrum.

describe the sun's function and structure.

identify tchaviors of light and demonstrate their effot on astronomical phenomtna by use of th:
spectroscope.

describe the. characteristics of a star.

c3tinatc size and distance without the use of direct ncasurtnrlit,

nr,kc a scale drawing as a representation of a real object or objects; i.e., the solar

d:v.:lop his olm system for neasJring (istance.

10



these £ EARTH SCIENCE

Subconcepts

103

93

SuF;r;ested Units

Elementary Scienc,1 Study

Where Is the aoon?

Optics

r 1:pinc

Outdoor riping



94

Phase E EARTH SCIEITCE

2'chavioral Objectives

use a compass, protractor, range finder, and telescope.

solve for an unknown circumference, dianeter, or radius.

sight objects from two fixed points.

observe and record changes in spacial relationsWT_s of light and shadows; noon, rlanets, sun, and earth.

record the movements of the noon, using as reference points familiar objects in his environment.

recognize and analyze properties of light by direct experiment.

recognize the interaction of li.",ht with transparent and reflective object3.

observe th^t there is an order and regularity of the stare, planets, sun, and moon.

cie.:cribe environment through the use of symbols, grids, and lend11,1rIcs.

nap various 171nd features such as Arcoms, and cliffs.

represent three dimensions in two-dimensional form.

show the relative positions of objects in span...

estilyqc shape and size of objects in his envir)nA.nt.

tic scale drawings.

106



Fhase E EiaH SCIE:CE

Sol-JcPnpts

10

SuEEested Units

Elementary Science Study
SncAdlakes

Scientific iNsearch Associates
Earthls i,tmosphere Laboratory
Wcathar and Climte: Laboratory
Solar System Laboratory

Talcott I.:ountain Science Center
Astronomy
Geology
ieteorololy

Oildrenes ASCUM plarltariun

Teacher - Devised Units

95



9(

Phase E EARTH SCIENCE

Behavioral Objectives

* exercise intuitive
thinking ae a result of his experiences with

individualized science materials.

* solve problems and apply familiar learninE:s to unfamiliar situations
through analytical tninking.

These behavioral oblcct,ives are
afpropriato for all phases c1 for all units. They are the key

eljcetivcs ror saificmtal unit:: where there is an absence of ep.cific conceptual developt:ent.
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t
i
o
n

T
h
e
 
U
n
i
v
e
r
s
e
 
i
n
 
P
o
t
i
o
n
 
i
s
 
c
o
n
c
e
r
n
e
d
 
-
i
t
h
 
h
o
w
 
c
e
l
e
s
t
i
a
l
 
b
o
d
i
e
s
 
m
o
v
e

i
n
 
s
p
a
c
e
 
7
n
d
 
:
h
o
w
 
t
h
e
s
e
 
n
o
t
i
o
n
s
 
a
r
e
 
o
b
s
e
r
v
e
d
 
b
y
 
a
s
t
r
o
n
o
m
e
r
s
.

T
h
e
 
u
n
i
t

s
h
o
u
l
d
 
h
e
 
u
s
e
d
 
1
.
-
S
t
h
 
m
o
r
e
 
r
i
f
t
e
d
 
c
h
i
l
d
r
e
n
.

P
o
o
k
 
4

-
T
h
u

s
s
a
g
e
 
c
f
S
a
r
l
i
g
h
t

T
h
i
s
 
u
n
i
t
 
t
u
r
n
s
 
t
o
 
e
l
e
m
e
n
t
s
 
o
f
 
s
p
e
c
t
r
o
s
c
o
p
y
 
a
n
d
 
t
h
e
 
a
n
a
l
y
s
i
s
 
o
f

l
i
g
h
t
 
a
s
 
a
n
 
e
s
s
e
n
t
i
a
l
 
c
l
u
e
 
t
o
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
a
s
t
r
o
n
o
m
i
c
a
l
 
I
h
e
n
o
m
e
n
a
.

T
h
e

u
n
i
t
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
 
w
i
t
h
 
m
e
r
e
 
r
i
f
t
e
d
 
c
h
i
l
d
r
e
n
.

P
e
e
k
 
5

-
T
h
e
 
L
i
f
e
 
S
t
o
r
y
 
o
f
 
a
 
S
t
a
r

-
-
 
-

T
h
e
 
L
i
f
e
 
S
t
o
r
y
 
o
f
 
a
 
S
t
a
r
 
t
r
e
a
t
s
 
t
h
e
 
i
n
t
e
r
i
o
r
s
 
o
f
 
s
t
a
r
s
,
 
t
h
e
i
r

e
n
e
r
g
y
 
s
o
u
r
c
e
s
,
 
a
n
t
 
t
h
e
i
r
 
e
v
o
l
u
t
i
o
n
.

T
h
e
 
u
n
i
t
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
 
w
i
t
h
 
m
o
r
e

g
i
f
t
e
d
 
c
h
i
l
d
r
e
n
.

-
7
a
t
e
r
i
a
7
s
 
'
'
c
e
d
e
d
:

7
e
s
,
'
:
!
e
r
'
s
 
G
u
i
s
e

a
n
d
 
S
t
u
d
e
n
t
'
s
 
a
o
o
k
l
e
t

a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
t
h
e

E
l
e
m
e
n
t
-
,
r
y
 
S
c
i
e
n
c
,
 
S
c
h
o
o
l
 
P
r
o
j
e
c
t
.



A
t
t
r
i
b
u
t
e
 
G
a
m
e
s

T
h
i
s
 
u
n
i
t
 
i
s
 
c
o
n
c
e
r
n
e
d
 
w
i
t
h
 
t
h
e

d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
i
n
k
i
n
g
 
s
k
i
l
l
s
 
i
n

c
h
i
l
d
r
e
n
.

I
t
 
p
r
o
v
i
d
e
s
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
f
o
r

c
h
i
l
d
r
e
n
 
t
o
 
d
e
a
l

p
r
o
b
l
e
m
s

i
n
v
 
.
-
l
y
i
n
g
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
a
n
d
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
 
w
e
e
n
 
c
l
a
s
s
e
s
.

S
u
c
h

e
x
p
e
r
i
e
n
c
e
s
 
c
a
n
 
h
e
l
p
 
p
r
o
v
i
d
e
 
t
h
e

f
a
m
i
l
i
a
r
i
t
y
 
a
n
d
 
t
h
e
 
s
k
i
l
l

n
e
c
e
s
s
a
r
y
 
f
o
r

s
o
l
v
i
n
g
 
p
r
o
b
l
e
m
s
 
i
n
 
s
c
i
e
n
c
e
,

s
o
c
i
a
l
 
s
t
u
d
i
e
s
,
 
m
a
t
h
e
m
a
t
i
c
s
,

o
r
 
o
.
h
e
r

s
u
b
j
e
c
t
s
.

T
h
e
s
e
 
a
c
t
i
v
i
t
i
e
s
 
n
e
e
d
 
n
o
t
 
i
n
v
o
l
v
e

a
n
 
e
n
t
i
r
e
 
c
l
a
s
s
 
a
t
 
o
n
c
e
,
 
n
o
r
 
n
e
e
d

t
h
e
y
 
o
c
c
u
p
y
 
a
 
c
l
a
s
s
f
b
r
 
a
n
e
n
t
i
r
e
 
p
e
r
i
o
d
.

S
m
a
l
l
 
g
r
o
u
p
s
 
O
r
 
i
n
d
i
v
i
d
u
a
l

c
h
i
l
d
r
e
n
 
c
a
n
 
u
s
e
 
t
h
e
s
e
 
d
u
r
i
n
g
 
t
h
e

s
c
i
e
n
c
e
 
p
e
r
i
o
d
 
o
r
 
a
t
 
a
n
y
 
o
t
h
e
r
 
t
i
m
e

d
u
r
i
n
g
 
t
h
e
 
d
a
y
.

T
h
e
 
s
a
m
e
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
u
s
e
d
,
 
t
h
o
u
g
h

i
n
 
d
i
f
f
e
r
e
n
t
 
w
a
y
s
,
 
f
r
o
m

k
i
n
d
e
r
g
a
r
t
e
n
 
t
h
r
o
u
g
h
 
e
i
g
h
t
h
 
g
r
a
d
e

a
n
d
 
b
e
y
o
n
d
.

L
a
r
y
 
o
f
 
t
h
e
 
a
c
t
i
v
i
t
i
e
s

p
r
o
v
e
 
c
h
a
l
l
e
n
g
i
n
g
 
t
o
 
a
d
c
'
t
s
.

T
h
e
 
u
n
i
t
 
i
s
 
d
i
v
i
d
e
d
 
i
n
t
o
 
f
o
u
r
 
u
n
i
t
s
:

A
 
B
l
o
c
k
s
,
 
C
o
l
o
r
 
C
u
b
e
s
,
 
P
e
o
p
l
e

P
i
e
c
e
s
,
 
a
n
d
 
C
r
e
a
t
u
r
e
 
C
i
r
d
s
.

A
 
B
l
o
c
k
s
 
p
r
o
:
i
d
e
 
t
h
e
 
l
e
a
r
n
e
r
 
w
i
t
h
 
e
x
p
e
r
i
e
n
c
e
s

1
7
-
7
F
i
f
t
i
n
g
 
f
r
o
m
 
t
h
e
 
w
h
o
l
e

t
o
 
i
t
s
 
p
a
r
t
s
 
a
n
d
 
b
a
c
k
 
a
g
a
i
n
.

T
h
e
 
m
a
t
e
r
i
a
l
s
 
a
r
e

b
o
n
d
e
d
 
b
y
 
t
h
e
i
r
 
d
e
f
i
n
i
n
g

a
t
t
r
i
b
u
t
e
s
,
 
w
h
i
c
h
 
h
a
v
e
 
a
 
h
i
g
h
 
d
e
g
r
e
e
 
o
f
 
c
o
n
t
r
a
s
t
.

r
L
,

B
r
i
g
h
t
 
c
o
l
o
r
s
,
 
d
i
s
t
i
n
c
t
 
s
h
a
p
e
s
,
 
a
n
d

o
b
v
i
o
u
s
 
s
i
z
e
 
d
i
f
f
e
r
e
n
c
e
s
 
e
m
p
h
a
s
i
z
e
 
t
h
e

u
h
i
e
u
e
n
e
s
z
 
o
f
 
e
a
c
h
 
o
f
 
t
h
e
 
A
 
C
l
o
c
k
s
,
 
w
h
i
l
o
 
t
h
e
y
 
a
l
s
o

m
a
k
e
 
i
t
 
p
o
s
s
i
b
l
e
 
t
o

g
r
o
u
p
 
m
a
t
e
r
i
a
l
s
 
i
n
t
o
 
s
e
t
s
 
h
a
v
i
n
g
 
p
r
o
p
e
r
t
i
e
s

i
n
 
c
o
m
m
o
n
.

C
o
l
o
r
 
C
I
A
D
C
Z
-
,
 
i
n
v
o
l
v
e
 
s
i
x
 
v
a
l
u
e
s
 
o
f
o
n
l
y
 
o
n
e
 
a
t
t
r
i
b
u
t
e
.

P
e
o
p
l
e
 
P
i
e
c
e
s
 
a
x
e
 
a
n
o
t
h
e
r
 
s
e
t
 
o
f
 
b
l
o
c
k
s

w
i
t
h
 
a
t
t
r
i
b
u
t
e
s
 
w
h
i
c
h
 
a
r
c

n
o
t
 
s
o
 
e
a
s
y
 
t
o
 
d
i
s
t
i
n
g
u
i
s
h
.

C
r
a
a
t
u
r
e
 
C
a
r
d
s
,
 
d
r
a
w
i
n
7
;
 
o
n
 
p
a
p
e
r
,

i
n
t
r
o
d
u
c
e
 
a
 
l
a
r
g
e
 
v
a
r
i
e
t
y
 
o
f

v
a
l
u
e
7
 
f
o
r
 
c
h
i
l
d
r
e
n
 
t
o
 
d
i
s
c
o
v
e
r
.

T
h
e
 
u
n
i
t
s
 
a
r
c
 
s
t
i
m
u
l
a
t
i
n
g
 
a
n
d

c
h
a
l
l
e
n
g
i
n
g
 
a
n
d
 
p
r
o
v
i
d
e
 
e
x
c
e
l
l
e
n
t

s
u
p
p
l
e
m
e
n
t
a
l
 
o
r
 
e
n
r
i
c
h
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
.

:
i
a
t
c
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
g
u
i
d
e

1
:
a
t
e
r
i
a
l
s

P
r
o
o
l
c
m
 
C
a
r
d
s

S
t
i
c
k
e
r
s

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s

u
n
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

W
o
n
s
t
i
r
 
D
i
v
i
s
i
o
n
,
 
L
c
q
r
a
 
H
i
l
l
.

L
a
t
c
r
i
a
l
s
 
a
r
c
 
a
l
s
o
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
o
l
f
e
t
i
.
v
e

;
'
,
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.



T
h
e
 
B
n
l
a
n
c
o
 
P
e
e
k

T
h
.
_
 
u
n
i
t
 
d
s
c
-
i
b
e
s
,
 
h
o
.
.
.
 
y
o
u
n
g
 
c
h
i
l
d
r
e
n
 
c
a
n
 
e
x
p
l
o
r
e
 
2
n
d
 
g
a
i
n
 
a
n

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
-
n
r
l
d
 
o
f
 
b
a
l
a
n
c
e
 
a
n
d
 
w
e
i
g
h
t
 
b
y
 
b
a
l
a
n
c
i
n
g
 
t
h
i
n
g
s
-
 
-

l
a
r
g
e
 
a
n
d
 
s
m
a
l
l
,
 
h
e
a
v
y
 
e
r
,
c
1
 
l
i
g
h
t
,
 
o
n
 
t
h
e
 
p
l
a
y
g
r
o
u
n
d
 
a
n
d
 
i
n
 
t
h
e
 
c
l
a
s
s
r
o
o
m
.

T
h
e
 
p
u
r
p
o
s
e
_
 
o
f
 
t
h
e
 
e
x
p
l
o
r
a
t
i
o
n
 
i
s
 
t
o
 
a
c
q
u
a
i
n
t
 
c
h
i
l
d
r
e
n
 
w
i
t
h
 
t
h
i
s
 
v
:
o
r
l
d
 
a
t

a
 
t
i
m
e
 
i
n
 
t
h
e
i
r
 
d
e
v
e
l
o
p
m
e
n
t
 
w
h
e
n
 
h
a
n
d
 
a
n
d
 
m
a
n
i
p
u
l
a
t
i
v
e
 
l
c
a
r
n
i
n
g
s
 
a
r
e
 
m
o
s
t

m
p
o
r
t
a
n
t
.

E
q
u
a
l
-
a
r
m
 
b
a
l
a
n
c
e
s
,
 
w
a
l
k
i
n
g
 
b
o
a
r
d
s
,
 
f
o
u
r
-
f
o
o
t
 
b
a
l
a
n
c
e
 
b
o
a
r
d
s
,

a
n
d
 
a
n
 
a
s
s
o
r
t
m
e
n
t
 
o
f
 
.
.
a
t
e
r
i
a
l
s
 
a
n
d
 
o
b
j
e
c
t
s
,
 
f
r
o
m
 
c
r
a
y
o
n
s
 
t
o
 
p
e
o
p
l
e
,
 
p
r
o
v
i
d
e

t
h
e
 
o
p
p
o
r
t
u
n
i
t
y
.

M
a
t
e
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

T
e
a
c
h
e
r
'
s
 
H
i
t

G
i
x
-
 
S
t
u
d
e
n
t
 
K
i
t

T
h
.
_
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,

c
l
r
a
w
 
H
i
 
i
j
,

r
e
i
t
s
 
a
n
d
 
s
e
P
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
e
a
c
h
 
k
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e

E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

M
o
o
n
s

T
h
i
s
 
u
n
i
t
 
p
r
o
v
i
d
e
s
 
c
h
i
l
d
r
e
n
 
w
i
t
h
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 
p
r
e
p
a
r
e
 
a
n
d

c
o
l
l
e
c
t
 
g
a
s
e
s
,
 
t
o
 
d
i
s
c
o
v
e
r
 
s
o
m
e
 
o
f
 
t
h
e
i
r
 
p
r
o
p
e
r
t
i
e
s
,
 
t
o
 
e
x
a
m
i
n
e
 
t
e
s
t
s

w
h
i
c
h
 
e
n
a
b
l
e
 
o
n
e
 
t
o
 
d
i
s
t
i
n
g
u
i
s
h
 
s
o
m
e
 
o
f
 
t
h
e
 
c
o
m
m
o
n
 
g
a
s
e
s
 
f
r
o
m
 
o
n
e
 
a
n
o
t
h
e
r
,

a
n
d
 
t
o
 
s
e
e
 
t
h
e
.
 
e
f
f
e
c
t
 
o
f
 
d
i
f
f
e
r
e
n
t
 
s
u
r
r
o
u
n
d
i
n
g
 
a
t
m
o
s
p
h
e
r
e
s
 
e
n
 
t
h
e
 
"
w
e
i
g
h
t
"

o
f

M
a
t
e
r
i
a
l
s
 
"
:
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
-
J
o
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
E
0
G
r
a
w
 
H
i
l
l
.

:
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.



B
a
t
t
e
r
i
e
s
 
a
n
d
 
B
u
l
b
s

r
,
t
t
i
r
c
s
 
a
n
d
 
M
i
d
a
s
 
l
c
 
a
n
 
i
n
t
r
o
a
u
c
t
i
o
n
 
t
o
 
t
h
e
 
s
t
u
d
y
 
o
f
 
e
l
e
c
t
r
i
c
i
t
y

a
n
d
 
m
7
.
n
e
t
l
s
.

;
h
e
r
e
 
a
r
,
 
m
a
n
y
 
e
x
p
e
r
i
m
e
n
t
s
 
d
o
n
e
 
w
i
t
h
 
s
i
m
p
l
e
 
e
q
u
i
p
m
e
n
t
.

T
h
e
 
u
n
i
t
 
c
o
n
s
i
s
t
s
 
o
f
 
b
u
r
 
b
o
o
k
s
.

B
o
o
k
 
1

-
C
i
r
c
u
i
t
s
 
I

T
h
e
 
u
n
i
t
 
b
a
s
i
c
a
l
l
y
 
i
n
t
r
o
d
u
c
e
s
 
b
a
t
t
e
r
i
e
s
 
a
n
d
 
s
i
m
p
l
e
 
c
i
r
c
u
i
t
-
m
a
k
i
n
g
.

r
o
o
k
 
2

-
C
i
r
c
u
i
t
s
 
a
n
d
 
M
a
g
n
e
t
s

C
h
i
l
d
r
e
n
 
a
r
e
 
i
n
t
r
o
d
u
c
e
d
 
t
o
 
s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
o
f
 
m
a
g
n
e
t
s
 
a
n
d
 
t
o

s
o
n
e
 
o
f
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
w
e
e
n
 
m
a
g
n
e
t
o
 
a
n
d
 
c
i
r
c
u
i
t
s
.

B
o
o
k
 
3

-
C
i
r
c
u
i
t
s
 
I
T

T
h
e
 
u
n
i
t
 
i
n
v
o
l
v
e
s
 
w
o
r
k
 
w
i
t
h
 
m
o
r
e
 
c
o
e
p
l
e
x
 
c
i
r
c
u
i
t
s
,
 
n
c
h
r
o
m
e
 
w
i
r
e
,

:
I
n
d
 
o
t
h
e
r
 
b
a
t
t
e
r
i
e
s
.

I
n
v
e
s
t
i
g
a
t
i
o
n
s
 
b
y
 
c
h
i
l
d
r
e
n
 
e
n
l
i
v
e
n
 
s
u
g
e
s
t
e
d

e
x
p
e
r
i
m
e
n
t
s
.

B
o
o
k
 
4

-
c
d
l
i
d
e
 
t
o
 
C
o
o
k
s
 
o
n
 
E
l
e
c
t
r
i
c
a
l
 
C
i
r
c
u
i
t
s
 
a
n
d
 
N
a
g
n
t
s
 
f
o
r

U
c
m
e
n
t
e
r
y
 
S
c
h
o
o
l
s

T
h
i
s
 
g
u
i
d
e
 
c
o
n
t
a
i
n
s
 
a
 
c
o
m
p
l
e
t
e
 
n
i
s
t
i
n
p
,
 
o
f
 
c
h
i
l
d
r
e
n
'
s
 
b
o
o
k
s
 
t
h
a
t
 
w
i
l
l

e
n
r
i
c
h
 
t
h
e
 
E
u
l
b
s
 
a
n
d
 
D
a
t
t
e
r
i
e
s
 
u
n
i
t
.
 
L
i
s
t
e
d
 
a
l
p
h
a
b
e
t
i
c
a
l
l
y
 
b
y
 
t
i
t
l
e
,
 
t
h
e
y

i
n
c
l
u
d
e
 
s
u
r
v
e
y
 
b
e
o
U
s
,
 
e
x
p
e
r
i
m
e
n
t
a
l
 
b
o
o
k
s
,
 
a
n
d
 
h
i
s
t
o
r
i
c
a
l
 
a
n
d
 
h
i
o
G
.
c
a
t
,
i
i
,
n
1

b
o
:
.
7
;
.

T
c
7
c
h
c
r
,
:
;
 
'
=
1
A
l
c
,
 
(
o
n
e
 
e
a
c
h
 
o
f
 
f
o
u
r
 
g
u
i
d
e
s
)

C
l
a
s
s
 
P
i
t

A
v
i
i
l
a
b
l
c
 
f
r
o
m
 
'
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
I
c
G
r
a
-
 
H
i
l
l
.

T
h
e
 
C
l
a
s
s
 
K
i
t
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
:
3
 
f
r
o
'
 
t
h
e

O
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

.
_
;
e
l
e
c
t
i
v
e
 
:
.
d
u
c
n
t
i
o
n
a
l
 
A
u
i
p
m
e
n
t
.



P
o
n
e
s

I
n
 
t
h
e
 
c
o
u
r
s
e
 
o
f
 
t
h
i
s
 
u
n
i
t
 
t
h
e
 
c
h
i
l
d
r
e
n
 
w
i
l
l
 
l
e
a
r
n
 
m
a
n
y
 
f
a
c
t
s
 
a
b
o
u
t

b
o
n
e
s
,
 
,
;
s
r
t
i
c
u
l
a
r
l
y
 
t
h
e
 
s
k
e
l
e
t
a
l
 
s
y
s
t
e
m
.

P
o
n
e
s
 
g
i
v
e
s
 
c
h
i
l
d
r
e
n
 
a
 
c
h
a
n
c
e
 
t
o

b
e
c
o
o
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
a
 
v
a
r
i
e
t
y
 
o
f
 
b
o
n
e
s
,
 
t
o
 
n
o
t
i
c
e
 
s
i
m
i
l
a
r
i
t
i
e
s
 
a
n
d

d
i
f
f
e
r
e
n
c
e
s
 
s
.
T
o
n
,
;
 
t
h
e
'
,
 
a
n
d
 
t
o
 
e
x
p
e
r
i
e
n
c
e
 
t
h
e
 
s
a
t
i
s
f
a
c
t
i
o
n
 
o
f
 
m
a
k
i
n
g

s
k
e
l
e
t
o
n
s
.

P
o
n
e
s
 
p
r
o
v
i
d
e
s
 
p
o
s
s
i
b
l
e
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
l
e
a
v
e
s
 
d
a
y
-
t
o
-
d
a
y
 
p
r
o
-

c
c
d
u
r
o
n
 
t
o
 
o
n
e
'
s
 
d
i
s
c
r
e
t
i
o
n
.

N
r
t
e
r
i
a
l
s

,
 
"
c
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

D
o
n
e
 
P
i
c
t
u
r
e
 
B
o
o
k

H
o
w
 
t
o
 
f
l
a
k
e
 
a
 
C
h
i
c
k
e
n
 
S
k
e
l
e
t
o
n

P
i
c
t
u
r
e
 
P
a
c
k
e
t
 
f
o
r
 
B
o
n
e
s

C
l
a
s
s

i
t
 
f
o
r
 
B
o
n
e
s

C
a
t
 
S
k
e
l
e
t
o
n

N
i
.
 
.
k
 
S
k
e
l
e
t
o
n

R
a
b
b
i
t
 
S
k
e
l
e
t
o
n

T
r
a
y
s
 
f
o
r
 
B
o
n
e
s

:
:
y
s
t
e
r
y
 
P
o
n
e
s

F
i
l
m
 
L
o
o
p
s

X
-
R
a
y
 
F
.
o
t
i
o
n
 
P
i
c
t
u
r
e
s
:

H
e
a
d
 
a
n
d
 
N
e
c
k

X
-
R
a
y
 
N
o
t
i
o
n
 
P
i
c
t
u
r
e
s
;

S
h
o
u
l
d
e
r

X
-
a
a
y
 
N
o
t
i
o
n
 
P
i
c
t
u
r
e
s
;

K
n
e
e
 
a
n
d
 
7
1
b
o
w

X
-
R
a
y
 
5
,
o
t
i
o
n
 
P
i
c
t
u
r
e
s
;

H
a
n
d

X
-
a
a
y
 
l
i
o
t
i
o
n
 
P
i
c
t
u
r
e
s
:

F
o
o
t

A
l
l
 
m
a
t
e
r
i
a
l
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

F
i
l
m
 
l
o
o
p
s
,
 
;
t
i
t
s
,
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
k
i
t
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

:
.
S
S

B
r
i
n
e
 
r
7
h
r
i
m
p

P
r
i
t
e
 
S
h
r
i
m
p
 
i
s
 
a
 
s
i
m
p
l
e
 
u
n
i
t
 
e
x
p
l
o
r
i
n
g
 
t
h
e
 
l
i
v
i
n
g
 
h
a
b
i
t
s
 
a
n
d
 
l
i
f
e

c
y
c
l
e
 
T
r
7
-
:
;
m
a
i
l
 
s
a
l
t
 
-
l
a
k
e
 
c
r
u
s
t
a
c
e
a
n
.

B
y
 
r
a
i
s
i
n
g
 
b
r
i
n
e
 
s
h
r
i
m
p
,
 
w
a
t
c
h
i
n
g

t
h
e
i
r
 
d
e
v
e
l
o
p
m
e
n
t
,
 
a
n
d
 
p
e
r
f
o
r
m
i
n
g
 
s
i
m
p
l
e
 
e
x
p
e
r
i
m
e
n
t
s
 
w
i
t
h
 
t
h
e
m
,
s
t
u
d
e
n
t
s

c
a
n
 
b
e
c
o
l
o
 
a
c
q
u
a
i
n
t
e
d
 
w
i
t
h
 
s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
s
 
c
o
n
f
r
o
n
t
e
d
 
b
y
 
l
i
v
i
n
g

o
r
g
a
n
i
s
m
s
.

'
H
a
t
e
r
i
a
l
s
 
'
:
c
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

F
i
l
m
 
L
o
o
p
s

P
r
i
n
c
 
S
h
r
i
m
p
 
I

B
r
i
n
e
 
S
h
r
i
m
p
 
I
I

A
v
a
i
l
a
b
l
e
 
f
r
o
m
 
'
:
e
b
o
t
e
r
 
D
i
v
i
s
i
o
n
,
 
1
:
e
7
,
r
a
w
 
H
i
l
l
.



B
u
d
d
i
n
c
,
 
T
w
i
r
7
s

T
h
i
s
 
u
n
i
t
 
c
3
v
,
s
 
c
h
i
l
d
r
e
n
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 
e
x
a
m
i
n
e
 
i
n
t
h
u
 
c
l
a
s
s
r
o
o
m

t
h
e
 
s
t
r
u
c
t
u
r
e
 
o
r
 
t
i
c
:
3
 
a
n

t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
b
u
d
s
 
f
o
r
c
e
d
 
i
n
t
o
 
:
l
o
o
m
 
o
u
t
 
o
f

s
e
a
s
o
n
.

T
h
r
O
u
0
 
o
b
s
e
r
v
a
t
i
o
n
 
a
n
d
 
d
i
s
s
e
t
i
o
n
,
 
c
h
i
l
d
r
e
n
 
b
e
c
o
m
e
 
a
y
a
r
e

o
f
 
t
h
e

v
a
r
i
e
t
i
e
s
 
a
n
d
 
c
o
m
p
l
e
x
i
t
i
e
s
 
o
r
 
p
l
a
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
.

;
,
r
,
 
t
h
e
 
s
t
u
d
y
 
p
r
o
u
e
s
:
:
e
s
,

t
h
e
y
 
d
e
s
i
c
n
 
e
x
p
e
r
i
m
e
n
t
s
 
t
o
 
a
n
s
w
e
r
 
t
h
e
i
r
 
q
u
e
s
t
i
o
n
s
.

b
u
d
d
i
n
g
 
T
T
r
i
r
7
s
 
h
a
s
 
b
e
e
n
 
u
s
e
d
 
p
r
i
m
a
r
i
l
y
 
w
i
t
h
 
c
h
i
l
d
r
e
n
 
,
T
.
g
e
s

8
-
1
2
.

I
t

i
s
 
s
u
g
e
z
t
e
d
 
t
h
a
t
 
t
h
e
s
e
 
a
c
t
i
v
i
t
i
e
s
 
b
e
 
p
l
a
n
n
e
d
 
a
s
 
a

l
a
t
e
 
w
i
n
t
e
r
 
a
n
d
 
o
a
r
1
y

n
p
r
i
n
c
,
 
u
n
i
t
.

M
a
t
e
r
i
a
l
s
 
"
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
m
e
n
t
a
r
y

S
c
i
e
n
c
e
 
S
t
u
d
y
,

E
d
u
c
a
t
i
o
n
a
l
 
D
e
v
,
l
o
p
u
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.

E
S
S

b
u
t
t
e
r
f
l
i
e
s

P
u
t
t
e
r
f
l
i
u
s
 
d
e
a
l
s
 
w
i
t
h
 
t
h
e
 
l
i
f
e
 
h
i
s
t
o
r
y
 
o
f
 
a
 
b
u
t
t
e
r
f
l
y
,

d
e
m
o
n
s
t
r
a
t
i
n
g
g

t
h
e
 
e
n
d
l
e
s
s
 
c
y
c
i
,
 
o
r
 
b
i
r
t
h
,
 
g
r
o
w
t
h
,
 
a
n
d
 
d
e
a
t
h
,
 
a
n
d

t
h
e
 
c
o
n
t
i
n
u
i
t
y
 
o
f
 
l
i
f
e

f
r
o
m
 
o
n
e
 
g
e
n
e
r
a
t
i
o
n
 
t
o
 
t
h
e
 
n
e
x
t
.

T
h
e
 
d
r
a
m
a
t
i
c
 
t
r
a
n
s
i
t
i
o
n
s
 
a
 
b
u
t
t
e
r
f
l
y
 
m
a
k
e
s

f
r
o
m
 
o
n
e
 
s
t
a
:
:
e
 
t
o
 
.
.
r
.
o
t
h
t
r
 
h
e
l
p
 
s
u
s
t
a
i
n
 
h
i
g
h
 
i
n
t
e
r
e
s
t
 
e
v
e
n

i
n
 
v
a
r
y

c
h
i
l
d
r
e
n
.

S
i
n
c
e
 
L
u
t
t
e
r
f
l
i
e
s
 
a
r
e
 
e
a
s
y
 
t
o
 
h
a
n
d
l
e
 
a
n
d
 
r
a
i
s
e
,
 
i
t

i
s
 
h
o
p
e
d
 
t
h
a
t

e
a
c
h
 
c
h
i
l
d
 
w
i
l
l
 
h
a
v
e
 
h
i
s
 
f
i
n
 
c
r
e
a
t
u
r
e
 
t
o
 
s
t
u
d
y
 
i
n
 
s
c
h
o
o
l

a
n
d
 
c
a
r
r
y
 
h
o
m
e
 
a
t

t
h
u
s
 
a
s
s
u
m
i
n
g
;
 
s
o
m
e
 
h
e
r
s
o
n
a
l
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 
i
t
s

s
u
r
v
i
v
a
l
.

T
h
i
s

u
n
i
t
 
h
e
l
p
s
 
t
h
y
_
 
c
h
i
l
d
 
o
b
s
e
.
.
-
:
:
:
 
^
n
d
 
q
u
e
s
t
i
o
n
,
 
t
e
r
°
 
i
m
p
o
r
t
a
n
t
 
a
s
p
e
c
t
s

o
f
 
s
c
i
e
n
t
i
a
c

i
n
q
u
i
r
y
.

:
v
e
c
d
e
d
:

T
e
a
c
h
c
r
'
s
 
G
u
i
d
e

F
i
l
m
:

L
i
f
e
 
o
f
 
a
 
b
u
t
t
e
r
f
l
y
 
(
1
6
 
m
m
.
,
s
i
l
e
n
t
,
c
o
l
o
r
,
 
1
8
 
m
i
n
.
)

F
i
l
m
 
L
o
o
p
s
:

B
l
a
c
k
 
S
e
r
a
l
l
o
w
t
a
i
l
 
'
_
a
i
t
t
t
r
f
l
y

I
t
a
t
c
h
i
n
7
,
 
a
n
d
 
L
a
r
v
a
e

f
l
a
c
k
 
S
w
a
l
l
o
w
t
a
i
l
 
B
u
t
t
e
r
f
l
y

L
a
r
v
a
l
 
I
:
o
l
t

b
l
a
c
k
 
3
J
a
l
l
o
w
t
a
i
l
 
b
u
t
t
e
r
f
l
y

P
r
e
p
a
r
i
n
g
 
t
o
 
P
u
p
a
t
e
 
I

F
l
a
c
k
 
S
w
a
l
l
o
,
,
q
t
a
i
l
 
b
u
t
t
e
r
f
l
y

P
r
e
p
a
r
i
n
g
;
 
t
o
 
P
u
p
a
t
e
 
I
I

b
l
a
c
k
 
3
w
a
l
l
o
,
A
a
i
l
 
B
u
t
t
e
r
f
l
y

F
u
p
a
l

b
l
a
c
k
 
S
w
a
l
l
o
,
r
t
a
i
l
 
b
u
t
t
e
r
f
l
y

'
n
e
r
h
x
n
c
e

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
c

a
v
a
i
l
a
b
l
e
 
f
r
o
a

W
e
b
s
t
t
r
 
D
.
v
i
a
i
o
n
,
 
-
C
,
r
a
w



C
-
)
r
U
b
s
a
r
d
 
C
a
r
s
o
n
t
r
y

C
a
r
d
b
o
a
r
d
 
C
a
r
r
 
e
n
t
r
y
 
i
s
 
r
e
a
l
l
y
 
a
 
r
e
s
o
u
r
c
e
 
f
o
r
 
t
e
a
c
h
e
r
s
 
s
h
o
-
,
,
i
n
g
 
t
h
e

m
y
r
i
a
d
-
7
1
7
-
C
i
j
a
r
u
c
t
i
e
n
s
 
t
h
a
t
 
c
a
n
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
l
a
s
s
r
o
o
m
 
o
u
t
 
o
f
 
t
r
i
-
w
a
l
l

c
a
r
d
b
o
a
r
d
.

C
h
a
i
r
s
,
 
b
o
a
t
_
,
 
h
o
u
s
e
s
,
 
p
o
r
t
a
b
l
e
 
b
l
a
c
k
b
o
a
r
d
s
,
 
c
a
r
t
s
,
 
s
h
e
l
v
e
s
,

a
n
d
 
-
:
:
a
e
o
n
s
,
 
t
o
 
n
a
m
e
 
j
e
s
t
 
a
 
f
e
w
,
 
c
a
n
 
b
e
 
m
a
d
e
 
L
i
m
p
l
y
 
:
l
i
d
 
i
n
e
x
p
e
n
s
i
v
e
l
y
 
b
y

e
n
t
h
u
s
i
a
s
t
i
c
 
t
o
a
c
h
c
r
s
.

:
'
c
e
d
e
d
:

L
a
n
u
a
l
 
i
s
 
a
v
a
i
l
a
b
l
e
 
I
r
e
-
,
 
E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,
 
E
d
u
c
a
t
i
o
n
a
l

D
e
v
e
l
o
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.

T
o
o
l
s
 
f
o
r
 
u
s
e
 
w
i
t
h
 
t
h
i
s
 
u
n
i
t
,
 
w
i
l
l
 
b
e
 
a
v
a
i
l
a
b
l
e
 
i
n
 
t
h
e
 
f
a
l
l
 
o
f
 
1
9
6
8

f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

r
z
s

C
h
a
n
g
e
s

C
h
i
l
d
r
e
n
 
p
r
e
d
i
c
t
 
w
h
a
t
 
t
h
i
n
g
s
 
w
i
l
l
 
c
h
a
n
,
;
c

lc
fG

T
h
e
y
 
a
l
s
o
 
c
o
n
s
i
S
t
:
r
 
t
h
i
n
g
s
 
t
h
a
t
 
w
i
l
l
 
n
o
t
 
r
'
-
,
r
g
e
.

C
h
i
l
d
r
e
n
 
a
r
e
 
a
b
l
e
 
t
o

V
e
r
i
f
y
 
t
h
e
i
r
 
p
r
e
d
i
c
t
i
o
n
s
 
t
h
r
o
u
g
h
 
o
b
s
e
r
v
a
t
i
o
n
;
 
e
.
g
.
,
 
f
o
o
d
 
b
e
c
o
m
e
s
 
g
u
r
b
a
g

a
n
d
 
w
e
t
 
m
e
t
a
l
 
r
u
s
t
s
.

I
t
 
i
n
 
h
o
p
e
d
 
t
h
a
t
 
c
h
i
l
d
r
e
n
 
w
i
l
l
 
d
e
v
e
l
o
p
 
t
h
e
i
r
 
o
w
n

o
f
 
b
i
o
l
o
g
i
c
a
l
 
a
n
d
 
p
h
y
s
i
c
a
l
 
c
h
a
n
g
e
s
.

3
:
a
t
e
r
i
a
l
s
 
d
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
7
,
u
i
d
e
 
i
n
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
:
:
c
G
r
a
w
 
H
i
l
l
.

;A
D

O
C
o
l
o
r
e
d
 
S
o
l
u
t
i
o
n
s

T
h
i
s
 
u
n
i
t
 
a
t
t
e
m
p
t
s
 
t
o
 
i
n
t
r
o
d
u
c
e
 
c
h
i
l
d
r
e
n
 
t
o
 
s
o
m
e
 
p
h
e
n
o
m
e
n
a
 
w
h
i
c
h
 
w
i
l
l

l
e
a
d
 
t
h
e
m
 
t
o
 
,
x
l
,
i
r
i
m
e
n
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
i
d
e
a
s
 
o
f
 
d
e
n
s
i
t
y
 
a
n
d
 
t
h
e

l
a
y
e
r
i
n
g
 
o
f
 
l
i
q
u
i
d
s
.

V
a
r
i
o
u
s
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
s
a
l
t
 
s
o
l
u
t
i
o
n
s
 
i
d
e
n
t
i
f
i
e
d

b
y
 
c
o
l
o
r
 
a
r
c
 
u
s
e
d
.

;
:
a
t
e
r
i
a
l
s
 
:
c
e
r
!
_
;
d
:

T
e
a
c
h
e
r
'
s
 
g
u
i
d
e
 
a
n
d
 
-
1
,
t
e
r
i
a
l
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
L
'
o
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,

M
c
G
r
a
w
 
H
i
l
l
.

M
a
t
e
r
a
l
s
 
a
s
s
 
a
v
a
i
l
a
b
l
e
 
C
i
v
i
l
 
r
I
l
c
e
t
i
v
e
 
i
'
'
c
l
u
c
a
t
i
e
n
a
l
 
E
q
u
i
p
m
e
n
t
.



C
r
w
f
i
s
h

T
h
r
o
u
g
h
 
6
J
n
e
r
v
-
t
i
o
n
 
c
h
i
l
d
r
e
n
 
w
i
l
l
 
b
e
c
o
m
e
 
f
a
'
A
l
i
a
r
 
w
i
t
h
 
t
h
,
 
h
a
b
i
t
s
 
a
n
d

h
a
b
i
t
a
t
 
o
f
 
c
r
a
y
f
i
s
h
.

E
a
c
h
 
c
h
i
l
d
 
w
i
l
l
 
l
e
a
r
n
,
 
f
r
o
m
 
w
h
a
t
 
h
e
 
s
e
e
s
,
 
h
o
w
 
t
h
e

c
r
a
y
f
i
s
h
 
f
e
e
l
s
,
 
a
n
d
 
w
i
l
l
 
d
i
s
c
o
v
e
r
 
t
h
r
o
u
g
h
 
e
x
p
e
r
i
m
e
n
t
s
 
t
h
e
 
w
a
y
s
 
o
f
 
l
i
f
e
 
o
f

c
r
a
y
f
i
s
h
.

T
h
e
 
c
a
r
e
 
o
f
 
c
r
a
y
f
i
s
h
 
i
n
 
r
e
g
a
r
d
 
t
o
 
h
a
n
d
l
i
n
g
,
 
h
o
u
s
i
n
g
,
 
a
n
d
 
f
e
e
d
i
n
g

i
s
 
l
i
s
t
e
d
 
f
o
r
 
t
h
e
 
t
e
a
c
h
e
r
.

S
i
n
c
e
 
e
a
c
h
 
c
h
i
l
d
 
w
i
l
l
 
"
o
w
n
"
 
h
i
s
 
o
w
n
 
c
r
a
y
f
i
s
h
,

c
o
m
m
e
r
c
i
a
l
 
s
u
p
p
l
i
e
r
s
 
a
r
e
 
l
i
s
t
e
d
 
i
n
 
t
h
e
 
A
p
p
e
n
d
i
x
.

I
:
a
t
e
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

L
i
v
e
 
C
r
a
y
f
i
s
h

S
e
c
 
A
p
p
e
n
d
i
x
 
f
o
r
 
l
i
v
e
 
c
r
a
y
f
i
s
h
 
s
u
p
p
l
i
e
r
s
.

C
o
n
n
e
c
t
i
c
u
t
 
V
a
l
l
e
y

C
i
o
l
o
g
i
c
a
l
 
S
u
p
p
l
y
 
C
o
m
p
a
n
y
 
i
s
 
t
h
e
 
b
e
s
t
 
l
o
c
a
l
 
s
u
p
p
l
i
e
r
.

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

i
s
 
a
w
:
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
L
c
C
r
a
w
 
F
i
l
l
.

F
S

T
h
e
 
C
u
r
i
o
u
s
 
G
e
r
b
i
l
s

T
h
i
d
 
s
m
a
l
l
 
b
o
o
k
l
e
t
 
o
n
 
c
a
r
i
n
g
 
f
o
r
 
g
e
r
b
i
l
s
 
c
a
n
 
b
e
 
u
s
e
d
 
e
i
t
h
e
r
 
b
y
 
t
h
e

t
.
.
a
c
h
e
r
 
f
o
r
 
m
o
t
i
v
a
t
i
n
g
 
c
l
a
s
s
 
d
i
s
c
u
s
s
i
o
n
s
 
o
r
 
b
y
 
i
n
t
e
r
e
s
t
e
d
 
s
t
u
d
e
n
t
s
.

c
e
d
i
n
g
,
 
h
o
u
s
i
n
.
:
,
 
P
r
:
d
 
r
e
p
r
o
d
u
c
t
i
o
n
 
a
r
e
 
i
n
c
l
u
d
e
d
,
 
a
s
 
w
e
l
l
 
a
s
 
g
a
m
e
s
 
g
e
r
b
i
l
s

c
a
n
 
p
l
a
y
:

1
:
a
t
e
r
i
a
l
o
 
'
:
c
e
d
e
d
:

T
h
e
 
b
o
o
k
l
e
t
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

"
H
o
w
 
t
o
 
R
a
i
s
e
 
a
n
d
 
T
r
a
i
n
 
G
e
r
b
i
l
s
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l

L
:
q
u
i
p
m
e
n
t
.

A
S
S

D
i
p
p
i
n
g
?
 
P
i
r
d
s

T
h
i
s
 
u
n
i
t
 
i
s
 
t
o
 
b
e
 
u
s
e
d
 
a
f
t
e
r
 
K
i
t
c
h
e
n
 
P
h
y
s
i
c
s
.

I
t
 
c
a
p
i
t
a
l
i
z
e
s
 
o
n

p
h
e
n
o
m
e
n
a
 
o
f
 
a
b
s
o
r
p
t
i
o
n
 
a
n
d
 
c
a
p
i
l
l
a
r
i
t
y
 
a
n
d
 
t
h
e
 
e
q
u
i
l
i
b
r
i
u
m
 
w
h
i
c
h
 
m
a
y
 
b
e

r
e
a
c
h
e
d
 
b
e
t
w
e
e
n
 
t
h
e
s
e
 
p
r
o
c
e
s
s
e
s
 
i
n
 
b
l
o
t
t
e
r
s
 
a
n
d
 
o
t
h
e
r
 
a
b
s
o
r
b
e
n
t
 
m
a
t
e
r
i
a
l
.

T
h
e
r
e
 
i
n
 
a
n
 
a
c
c
u
r
a
t
e
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
h
o
w
 
t
o
 
c
o
n
s
t
r
u
c
t
 
a
 
"
d
i
p
p
i
n
g
 
b
i
r
d
.
"

;
:
a
t
e
r
i
a
l
s
 
7
e
c
d
a
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
=
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,

Z
d
u
c
a
t
i
e
n
a
l
 
D
e
v
e
l
o
p
l
a
:
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.



T
h
i
:
;

1
_
1
 
a
 
i
7
-
1
1
,
2

a
n
d
 
i
n
v
e
s
t
i
g
a
t
i
-
_
,
n
 
y
j
k
,

e
x
a
m
i
n
e

d
r
o
p
 
'
7
.
r
m
a
t
i
n
,
 
a
n
d
 
o
t
h
e
r
 
p
r
,
p
e
r
t
,
_
c
s
 
o
f

a
L

s
o
a
p
y
 
w
a
t
e
r
,

o
i
l
,
 
d
n
d
 
o
t
h
e
r
 
a
v
a
i
l
a
b
l
e
 
l
i
q
u
i
d
s
,
 
u
s
i
n
g
,
 
a
 
v
a
r
i
e
t
y
 
o
f
 
c
o
n
t
a
i
n
e
r
s
,
 
t
u
b
e
s
,

a
n
d
 
s
'
i
r
f
a
c
e
s
.

:
m
a
t
e
r
i
a
l
s
 
:
;
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
t
i
c
 
f
r
o
m
 
:
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
I
c
G
r
a
w
 
H
i
l
l
.

E
g
g
s
 
a
n
d
 
T
a
d
p
o
l
e
s

T
h
e
 
F
.
u
r
:
-
o
s
.
_
 
:
f
 
t
h
i
;
 
u
n
i
t
 
i
s
 
t
o
 
e
n
c
o
u
r
a
g
e
 
a
n
 
i
n
t
e
r
e
s
t

a
l
l
 
l
i
v
i
n
g

t
h
i
n
s
 
t
h
r
o
u
g
h
 
e
x
p
l
o
r
a
t
i
o
n
 
o
f
 
f
r
o
g

a
n
d
 
t
a
d
p
o
l
o
s
.

D
.
i
c
h
 
o
f
 
t
h
e
 
p
u
r
p
o
s
e

i
s
 
a
c
h
i
e
v
e
d
 
t
h
r
o
u
7
n
 
c
h
s
e
r
v
a
t
i
o
n
.

I
n
 
t
h
e
 
c
l
a
s
s
r
o
o
m
 
c
h
i
l
d
r
e
n
 
d
i
n
c
o
v
,
r
 
f
o
r

t
h
m
s
e
l
v
e
s
 
t
h
e
 
l
i
f
e
 
c
y
c
l
e
 
o
f
 
t
h
e
 
f
r
o
g
.

E
a
t
e
r
i
a
l
s

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

-
F
i
l
m
 
L
o
o
s
:

F
r
o
g
 
E
g
g
 
I

F
i
r
s
t
 
C
e
l
l
 
D
i
v
i
s
i
o
n
 
t
o
 
E
a
r
l
y
 
i
l
e
u
r
a
l
 
F
o
l
d

F
r
o
g
 
E
g
g
 
T
T

D
e
v
e
l
o
p
m
e
n
:
 
o
f
 
r
o
d
y

F
r
o
g
 
E
g
g
 
I
I
I

C
o
n
t
i
n
u
e
d
 
D
e
v
e
l
o
p
m
e
n
t
 
t
o
 
H
a
t
c
h
i
n
g

F
r
o
g
s
:

P
a
i
r
i
n
g
 
a
n
d
 
E
g
g
-
L
a
y
i
n
g

:
,
r
t
i
f
i
c
i
a
l
 
F
e
r
t
i
l
i
z
a
t
i
o
n
 
o
f
 
F
r
o
g
 
E
g
s

F
r
o
g
s
:

P
i
t
u
i
t
a
r
y
 
P
r
e
p
a
r
a
t
i
o
n

T
a
d
p
o
l
e
s

I

T
a
d
p
o
l
e
s

I
I

F
i
l
m
s
:

F
r
o
g
 
D
e
v
e
l
o
p
m
e
n
t
:

F
e
r
t
i
l
i
z
a
t
i
o
n
 
t
o
 
}
l
a
t
c
h
i
n
g

(
1
6
 
m
m
.
,
 
s
i
l
e
n
t
,
 
c
o
l
o
r
,
 
1
2
 
m
i
n
.
)

F
r
o
g
 
D
c
v
e
l
o
p
r
.
e
a
t
:

H
a
t
c
h
i
n
g
 
T
h
r
o
u
g
h
 
:
i
e
t
a
m
o
r
p
h
o
s
i
s

(
1
6
 
m
m
.
,
 
s
i
l
e
n
t
,
 
c
o
l
o
r
,

9:
.;
m
i
n
.
)

T
h
u
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
,
 
f
i
l
m
n
,
 
a
n
d
 
o
t
h
e
r
 
m
a
t
e
x
i
a
l
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

W
b
s
t
,
r
 
7
;
i
v
i
s
i
o
n
,
 
:
:
c
7
,
r
a
n
,
:
 
H
i
l
l
.

S
e
e
 
4
1
.
e
n
d
i
x
 
f
o
r
 
d
i
s
t
r
i
b
n
t
o
r
s
 
o
f
 
l
i
v
e
 
f
r
o
g
 
e
g
g
s
.
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E
u
g
l
e
n
a

U
s
j
u
g

a
n

7
,
u
i
d
e
,
 
t
e
a
c
h
e
r
 
a
n
d
 
c
h
i
l
d
r
e
n

g
r
o

s
h
e
 
p
o
n
d
-

w
a
t
e
r
 
o
r
s
 
-
n
i
s
m
 
L
u
g
:
L
e
n
a
 
q
u
i
t
e
 
s
i
m
p
l
y
.

E
u
g
l
e
n
a
 
i
s
 
i
n
t
e
n
d
e
d
 
t
o
 
f
o
l
l
o
w
 
u
p
 
t
h
e

c
a
s
u
a
l
 
v
i
e
w
i
n
;
:
 
t
h
e
y
 
h
a
v
e
 
d
o
n
,
 
i
n
 
t
h
e
 
S
m
a
l
l
 
T
h
i
n
g
s
 
u
n
i
t
.

I
t
 
i
n
 
e
s
s
e
n
t
i
a
l

f
o
r
 
c
h
i
l
d
r
e
n
 
t
o
 
h
a
v
e
 
w
o
r
k
e
d
 
w
i
t
h
 
m
i
c
r
o
s
c
o
p
e
s
 
b
e
f
o
r
e
 
b
e
g
i
n
n
i
n
g
 
E
u
g
l
e
n
a
.

G
r
c
w
i
n
d
 
a
n
d
 
e
x
a
m
i
n
i
n
g
 
c
u
l
t
u
r
e
s
 
i
s
 
a
n
 
i
m
p
o
r
t
a
n
t
 
p
a
r
t
 
o
f
 
t
h
i
s
 
u
n
i
t
.

a
t
e
r
i
a
l
s
 
:
'
c
e
d
e
d
:

T
c
a
c
h
e
r
t
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
;
:
c
G
r
a
w
 
H
i
l
l
.

%
,
S

G
a
s
e
s
 
a
n
d
 
A
i
r
s

G
a
s
e
s
 
a
n
d
 
A
i
r
s
 
i
n
 
a
 
l
a
b
o
r
a
t
o
r
y
 
i
n
v
e
s
t
i
g
a
t
a
o
n
 
i
n
t
o
 
s
o
m
e
 
p
r
o
p
o
r
t
i
c

o
f

g
a
s
e
s
 
:
I
n
d
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
 
o
f
 
a
i
r
 
w
i
t
h
 
"
t
h
i
n
r
,
s
"
 
i
n
 
t
h
e
 
e
n
v
i
r
o
o
w
e
n
t
.

T
h
e

a
c
t
i
v
i
t
i
e
s
w
h
i
c
h
 
i
n
v
o
l
v
e
 
t
h
e
 
u
s
e
 
o
f
 
c
o
n
t
r
o
l
s
,
 
a
r
c
 
d
e
s
i
g
n
e
d
 
t
o
 
a
c
q
u
a
i
n
t

c
h
i
l
d
r
e
n
 
d
t
h
 
a
n
 
a
r
e
a
 
o
f
 
s
c
i
e
n
c
e
 
a
n
d
 
a
 
s
c
i
e
n
t
i
f
i
c
 
a
p
p
r
o
a
c
h
 
t
o
 
s
o
l
v
i
n
g
,

p
r
o
b
l
e
m
s
.

S
e
:
1
,
 
a
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
d
 
i
n
 
G
a
s
e
s
 
a
n
d
 
A
i
r
s
 
a
r
c
 
t
h
e
 
"
b
u
r
n
i
n
g

r
\
.
7
,

c
a
n
d
l
e
"
 
a
n
d
 
"
e
g
g
-
a
n
d
-
b
o
t
t
l
e
"
 
e
x
p
e
r
i
m
e
n
t
s
.

O
T
h
i
s
 
u
n
i
t
 
i
n
 
s
w
7
g
e
s
t
e
d
 
f
o
r
 
u
s
e

c
h
i
l
d
r
e
n
 
a
g
e
s
 
9
-
1
2
.

l
a
i
n
 
:
'
c
e
d
e
d
:

T
e
a
c
h
e
r
o
s
 
G
u
i
d
e

T
e
a
c
h
e
r
T
s
 
K
i
t

S
i
x
-
t
u
d
e
n
t

F
i
l
m
 
L
o
o
p
s
:

C
a
n
d
l
e
 
t
u
r
n
i
n
g
 
I

C
a
n
d
l
e
 
t
u
r
n
i
n
g
 
I
I

C
a
n
d
l
e
 
t
u
r
n
i
n
g
 
T
e
c
h
n
i
q
u
e
s

T
h
e
 
d
o
u
n
c
 
a
n
d
 
t
h
e
 
C
a
n
d
l
e

T
h
e
 
T
e
a
c
h
e
r
'
s

f
i
l
m
s
,
 
a
n
d
 
o
t
t
L
:
r
 
m
a
t
e
r
i
:
d
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
i
:
c
G
r
a
w
 
H
i
l
l
.

F
i
l
m
 
l
o
o
p
s
,
 
k
i
t
s
,
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
z
,
 
f
r
.
-
m
 
e
a
c
h
 
k
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e

f
r
o
m
 
3
e
l
e
c
t
i
v
e
 
D
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.



7
5
3

G
e
o
 
:
'
.
l
o
c
k
s

G
e
o
 
P
l
u
c
k
s
 
a
r
e
 
a
 
s
e
t
 
o
f
 
h
a
r
d
w
o
o
d
 
b
l
o
c
k
s
 
w
i
t
h
 
a
 
r
a
n
g
e
 
o
f
 
s
i
z
e
s
 
a
n
d

s
h
a
p
e
s
 
d
e
s
i
g
n
e
d
 
t
o
 
g
i
v
e
 
c
h
i
l
d
r
e
n
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
g
e
o
m
e
t
r
i
c
 
s
h
a
p
e
 
a
n
d
 
a
l
s
o

t
o
 
s
t
i
m
u
l
a
t
e

r
 
i
n
t
e
r
e
s
t
 
i
n
 
l
i
n
e
a
r
 
m
e
a
s
u
r
e
,
 
s
u
r
f
a
c
e
 
a
r
e
a
,
 
a
n
d
 
v
o
l
u
m
e

r
e
l
a
t
i
o
n
s
h
i
p
s
.

l
a
c
y
 
e
n
c
o
u
r
a
g
e
 
c
h
i
l
d
r
e
n
 
-
n
 
g
a
i
n
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
m
a
n
i
p
u
l
a
t
i
n
g

g
e
o
m
e
t
r
i
c
 
o
b
j
e
c
t
s
 
-
-
 
e
x
p
e
r
i
e
n
c
e
 
w
h
i
c
h
 
t
h
e
y
 
c
a
n
 
r
e
l
a
t
e
 
t
o
 
i
n
f
o
r
m
a
l
 
i
n
t
e
r
e
s
t
s

a
n
 
w
e
l
l
 
a
s
 
t
o
 
a
c
a
d
e
m
i
c
 
s
u
b
j
e
c
t
s
.

I
t
 
i
s
 
r
e
c
o
m
m
e
n
d
e
d
 
t
h
a
t
 
t
h
e
 
b
l
a
c
k
s
 
h
a
v
e
 
a
 
p
e
r
m
a
n
e
n
t
 
p
l
a
c
e
 
i
n
 
t
h
e

c
l
a
s
s
r
o
o
m
 
a
n
d
 
t
h
a
t
 
c
h
i
l
d
r
e
n
 
b
e
 
a
l
l
o
w
e
d
 
t
o
 
w
o
r
k
 
w
i
t
h
 
t
h
e
m
 
d
u
r
i
n
g
 
a
c
t
i
v
i
t
y

p
e
r
i
o
d
s
 
a
n
d
 
i
n
 
t
h
e
i
r
 
f
r
e
e
 
t
i
m
e
.

A
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
 
b
u
i
l
d
i
n
g
,
 
c
o
u
n
t
i
n
g
,
 
m
a
k
i
n
g
 
s
h
a
p
e
s
,
 
m
a
k
i
n
g
 
s
l
o
p
e
s
,

g
r
o
u
p
i
n
g
,
 
f
i
n
d
i
n
g
 
s
u
r
f
a
c
e
 
a
r
c
a
,
 
f
i
n
d
i
n
g
 
v
o
l
u
m
e
,
 
a
n
d
 
m
a
k
i
n
g
 
r
u
l
e
s
.

:
:
a
t
e
r
i
a
l
s

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
i
:
c
G
r
a
w
 
R
i
l
l
.

:
a
t
e
r
i
a
l
s
 
a
r
c
 
a
l
s
o
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

E
S
S

G
r
o
w
i
n
g
 
S
e
e
d
s

C
h
i
l
d
r
e
n
 
g
a
t
h
e
r
 
a
n
d
 
p
l
a
n
t
 
s
m
a
l
l
 
o
b
j
e
c
t
s
,
 
s
o
m
e
 
o
f
 
w
h
i
c
h
 
p
r
o
v
e
 
t
o
 
b
e

s
e
e
d
s
.

A
S
 
s
e
e
d
s
 
s
p
r
o
u
t
,
 
'
d
a
i
l
d
r
e
n
 
c
a
n
 
f
o
l
l
o
w
 
t
h
r
o
u
g
h
 
m
e
a
s
u
r
e
m
e
n
t
 
t
h
e
g
r
o
w
t
h

o
f
 
t
h
e
 
p
l
a
n
t
.

C
h
i
l
d
r
e
n
 
l
e
a
r
n
 
t
o
 
a
n
s
w
e
r
 
t
h
e
i
r
 
o
w
n
 
q
u
e
s
t
i
o
n
s
 
a
b
o
u
t
 
g
r
o
w
i
n
g

s
e
e
d
s
.

I
n
c
l
u
d
e
d
 
i
s
 
a
 
l
i
s
t
 
o
f
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
P
a
r
t
 
O
n
e
 
-
 
-
W
h
a
t
 
A
r
e
 
S
e
e
d
s
:
*
 
W
h
a
t

D
o
 
T
h
e
y
 
D
o
?
 
a
n
d
 
P
a
r
t
 
T
w
o
D
e
c
i
d
i
n
g
 
H
o
w
 
F
a
s
t
 
S
e
e
d
l
i
n
g
s
 
G
r
o
w
.

N
a
t
e
r
i
a
l
s
 
l
i
c
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

C
l
a
s
s
 
a
t

F
i
l
m
 
L
o
o
p
.
,
:

b
e
a
n
 
S
p
r
o
u
t
s

P
l
a
n
t
 
G
r
o
w
t
h
 
G
r
a
p
h
i
n
g

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,

'
,
1
c
G
r
a
w

l
o
c
p
s
,
t
h
e
 
C
l
a
s
s
 
K
i
t
,
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
t
h
e
 
k
i
t
 
a
r
e

a
v
a
i
l
a
b
l
e

f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

a

IC
S



;

H
e
a
t
i
n
g
 
a
r
y
l
 
C
o
o
l
i
n
g

T
h
e
 
d
e
v
e
l
o
p
r
e
n
t
a
l
 
t
e
a
c
h
i
n
g

a
i
m
e
d
 
a
t
 
p
r
o
b
l
e
m
s
 
o
f
 
h
e
a
t
 
t
r
a
n
s
f
e
r
 
a
n
d

l
o
o
n
 
b
y
 
1
1
:
7
,
i
n
t
;
 
v
a
r
i
o
u
s
 
h
e
s
t
 
s
o
u
r
c
e
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
.

N
a
t
e
r
i
a
l
s
 
Y
e
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,

E
d
u
c
a
t
i
o
n
a
l
 
D
e
v
e
l
o
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.

F,
ss

K
i
t
c
h
e
n
 
P
h
y
s
i
c
s

T
h
i
s
 
i
s
 
a
 
u
n
i
t
 
d
r
a
w
n
 
f
r
o
m
 
t
h
e
 
c
h
i
l
d
'
s
 
e
n
v
i
r
o
n
m
e
n
t
.

E
x
p
e
r
i
m
p
n
t
s
 
c
a
n

t
r
a
v
e
l
 
f
r
o
m
 
s
c
h
o
o
l
 
t
o
 
h
o
m
e
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
.

T
h
e
 
m
a
j
o
r
 
e
m
p
h
a
s
i
s
 
i
s
 
f
o
r
 
t
h
e

c
h
i
l
d
 
t
o
 
a
c
q
u
i
r
e
 
a
n
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
'
:
:
o
r
l
d
o
f
 
s
c
i
e
n
c
e
 
m
a
t
c
h
i
n
r
,
 
h
i
s
 
l
e
v
e
l
 
o
f

u
n
d
e
r
s
t
a
n
d
i
n
g
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
b
y
 
u
s
i
n
g
 
e
q
u
i
p
m
e
n
t
 
a
n
-
1
 
m
a
t
e
r
i
a
l
s
 
f
o
u
n
d
 
i
n

t
o
d
a
y
'
s
 
k
i
t
c
h
e
n
s
.

T
h
e
 
.
'
7
b
j
e
c
t
 
i
s
 
a
p
p
r
o
a
c
h
e
d
 
b
y
 
s
t
u
d
y
i
n
g
 
l
i
q
u
i
d
s
:

h
o
w
 
t
h
e
y
 
f
o
r
m
 
p
u
d
d
l
e
s

a
n
d
 
d
r
o
p
s
;
 
h
o
w
 
t
h
e
y
 
f
a
l
l
 
a
n
d
 
b
r
e
a
k
 
u
p
,
 
a
r
c
 
a
b
s
o
r
b
e
d
,
 
e
v
a
p
o
r
a
t
e
,
 
m
i
x
,
 
a
n
d

d
i
s
s
o
l
v
e
.

T
h
e
 
s
t
u
d
e
n
t
 
a
s
s
e
m
b
l
e
s
 
a
n
d
 
u
s
e
s
 
s
i
m
p
l
e
 
e
q
u
i
p
m
e
n
t
.

N
a
t
e
r
i
a
l
s
 
;
e
c
d
c
d
:

T
o
a
c
h
e
r
'
s
 
G
u
i
d
e

T
a
c
h
n
-
'
s
 
K
i
t

S
i
x
-
S
t
u
d
e
n
t

;
:
o
r
 
.
s
h
e
e
t
s

F
i
l
m
 
L
o
o
p
s
:

L
e
a
d
i
n
g
 
o
f
 
a
 
W
a
t
e
r
 
C
o
l
u
m
n

W
a
t
e
r
 
:
U
s
e
 
i
n
 
B
l
o
t
t
e
r
 
S
t
r
i
p
s
 
o
f
 
G
r
a
d
e
d
 
W
i
d
t
h

W
a
t
e
r
 
a
l
s
e
 
i
n
 
B
l
o
t
t
e
r
 
S
t
r
i
p
s
 
E
x
p
o
s
e
d
 
a
n
d
 
E
n
c
l
o
s
e
d

T
a
c
h
e
r
'
s
 
;
u
i
d
e
,
 
f
i
l
m
 
l
e
e
r
s
,
 
a
n
d
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
L
c
G
r
a
N
 
H
i
l
l
.

F
i
l
m
 
l
o
o
p
s
,
I
d
t
s
,
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
k
i
t
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.



L
i
g
h
t
s
 
a
n
d
 
S
h
a
d
o
w

T
h
i
s
 
u
n
i
t
 
i
s
 
a
n
 
I
l
l
u
s
t
r
a
t
e
d
 
g
u
i
d
e
 
f
o
r
 
t
e
c
h
e
r
s
,
s
h
o
w
i
n
g
 
a
l
l
 
k
i
n
d
s
 
o
f

e
x
p
e
r
i
e
n
c
e
s
 
c
h
i
l
d
r
e
n
 
c
a
n
 
h
a
v
e
 
w
i
t
h
 
l
i
g
h
t
s
 
a
n
d
 
s
h
a
d
o
w
s
.

A
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e

t
h
e
 
f
o
l
l
o
w
i
n
g
:

d
r
a
,
.
.
r
i
n
g
 
s
h
a
d
o
w
s
,
 
p
l
a
y
i
n
:
-
;
 
s
h
a
d
o
w
 
t
a
g
,
 
p
e
r
f
o
r
m
i
n
g
 
s
h
a
d
o
w

p
l
a
y
s
,
 
e
x
p
l
o
r
i
n
g
 
s
y
m
m
e
t
r
y
,
 
u
s
i
n
g
 
m
i
r
r
o
r
s
 
a
n
d
 
p
u
d
d
l
e
s
,
 
m
a
k
i
n
g
 
s
i
l
h
o
u
e
t
t
e
s
,

u
s
i
n
g
 
f
l
a
s
h
l
i
i
:
h
t
s
 
t
o
 
f
o
r
m
 
s
h
a
d
o
w
s
,
 
f
o
l
l
o
w
i
n
g
 
s
u
n
 
s
h
a
d
o
w
s
,
 
a
n
d
 
o
t
h
e
r

i
n
t
:
r
e
s
t
i
n
g
 
i
n
v
e
n
t
i
o
n
s
 
o
r
 
b
o
t
h
 
s
t
u
d
e
n
t
s
 
a
n
d
 
t
e
a
c
h
e
r
s
 
w
h
i
c
h
 
e
x
p
l
o
r
e

a
p
p
r
o
p
r
i
a
t
e
 
c
o
n
c
e
l
.
t
s
.

.
:
n
t
e
r
i
a
l
s
 
i
l
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
i
;
:
e
b
s
t
c
r
 
D
i
v
i
s
i
o
n
,

.
-
.
c
G
r
a
w
 
H
i
l
l
.

A
 
m
a
p
 
i
s
 
a
n
y
 
s
y
m
b
o
l
i
c
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
,
 
a
 
p
a
t
t
e
r
n
,
 
a
 
g
u
i
d
e
,
 
a
 
d
e
s
c
r
i
p
t
i
o
n
.

A
 
m
a
p
 
c
a
n
 
t
a
k
e
 
m
a
n
y
 
f
o
r
m
s
 
t
o
 
t
r
a
n
s
m
i
t
 
i
t
s
 
i
n
f
o
r
m
a
t
i
o
n
.

M
a
p
p
i
n
g
_
 
g
a
m
e
s
 
r
e
q
u
i
r
e

c
h
i
l
d
r
e
n
 
t
o
 
t
r
a
n
s
f
,
r
 
i
n
f
o
r
m
a
t
i
o
n
 
f
r
o
m
 
o
n
e
 
f
o
r
m
 
o
r
 
m
e
d
i
u
m
 
t
o
 
a
n
o
t
h
e
r
,
 
o
r
 
f
r
o
m

c
n
c
 
p
e
r
s
o
n
 
t
o
 
a
n
o
t
h
e
r
.

?
M
s
 
u
n
i
t
 
i
n
c
l
u
d
e
s
 
p
e
r
c
e
p
t
i
o
n
,
 
e
s
t
i
m
a
t
i
o
n
,
 
m
a
n
i
p
u
-

l
a
t
i
o
n
,
 
a
n
d
 
p
h
o
t
o
 
r
a
p
h
y
.

7
-
l
a
t
e
r
i
a
l
s
 
;
c
o
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
i
i
i
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,

7
d
u
c
a
t
i
o
n
a
l
 
D
e
-
J
e
l
-
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.

E
5
5

N
e
a
l
w
o
r
m
s

P
a
r
t
s
 
o
f
 
t
h
e
 
E
e
a
l
w
o
r
m
 
u
n
i
t
 
m
a
y
 
b
e
 
u
s
e
d
 
w
i
t
h
 
6
-
,
7
-
,
 
a
n
d
 
8
-
y
e
a
r
-
o
l
d

c
h
i
l
d
r
e
n
 
a
s
 
t
h
e
y
 
s
t
u
d
y
 
l
i
v
i
n
g
 
t
h
i
n
g
s
.
 
T
h
e
 
e
n
t
i
r
e
 
u
n
i
t
 
i
s
 
m
o
s
t
 
a
p
p
r
o
p
r
i
a
t
e

f
o
r
 
1
0
-
,
 
1
1
-
,
 
a
n
d
 
1
2
-
y
e
a
r
-
o
l
d
 
s
t
u
d
e
n
t
s
.

C
h
i
l
d
r
e
n
 
a
r
e
 
g
i
v
e
n
 
t
h
,
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 
e
x
t
e
n
d
 
t
h
e
i
r
 
s
k
i
l
l
s
 
o
f
 
s
c
i
e
n
t
i
f
i
c

i
n
q
u
i
r
y
 
b
y
 
s
t
u
d
y
i
n
g
 
t
h
e
 
b
e
l
,
a
v
i
,
i
r
 
o
f
 
m
e
a
l
w
o
r
m
s
.

A
c
t
'
 
i
t
i
e
s
 
r
a
n
g
e
 
f
r
o
m

w
a
t
c
h
i
n
g
 
m
e
a
l
w
o
r
m
s
 
t
o
 
c
o
n
t
r
o
l
l
i
n
j
 
v
a
r
i
a
b
l
e
s
 
a
s
 
c
h
i
l
d
r
e
n
 
e
x
p
e
r
i
m
e
n
t
 
w
i
t
h
 
t
h
a
n
.

;
u
t
e
r
i
 
-
l
c

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

S
o
t
 
o
f
 
S
i
x
 
I
l
l
u
s
t
r
a
t
i
o
n
s

L
i
v
e
 
:
;
e
^
l
w
o
r
m
s

T
h
e
 
T
e
l
^
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
i
l
l
u
s
t
r
a
t
i
o
n
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
e
e
s
 
W
e
b
s
t
e
r

N
c
G
r
a
w
 
H
i
l
l
.

S
e
c
 
A
p
p
e
n
d
i
x
 
f
o
r
 
d
i
s
t
r
i
b
u
t
o
r
s
 
o
f
 
l
i
v
e
 
m
e
a
l
w
o
r
m
s
.

T
h
e
 
B
r
o
c
k
t
o
n
 
W
o
r
m

H
a
t
c
h
e
r
y
 
i
s
 
t
h
e
 
h
e
s
t
 
l
o
c
a
l
 
s
u
p
p
l
i
e
r
 
o

m
e
a
l
w
o
r
m
s
.



M
i
c
r
o
a
r
d
e
n
i
n
g

C
h
i
l
d
r
e
n
 
a
r
c
 
i
n
t
r
o
d
u
c
e
d
 
t
o
 
a

r
u
l
a
.
.
 
o
f
 
m
i
c
r
o
s
c
o
p
i
c
 
1
-
i
n
g
 
t
h
i
n
g
s
 
v
e
r
y

d
i
f
f
e
r
e
n
t
 
f
r
o
m
 
t
h
e
 
t
r
e
e
s
,
 
s
h
r
u
b
s
,
 
w
i
l
d
 
f
l
o
w
e
r
s
,
 
a
n
d
 
o
t
h
e
r
 
p
l
a
n
t
s
 
w
i
t
h
 
w
h
i
c
h

t
h
e
y
 
a
r
c
 
f
a
m
i
l
i
a
r
.

s
t
u
d
y
 
o
f
 
m
o
l
d
s
 
:
.
h
r
o
u
-
h
 
g
r
o
w
t
h
 
a
n
d
 
t
h
e
 
a
s
e
 
o
f

m
i
c
r
o
s
c
o
p
e
s
 
'
J
i
l
l
 
h
e
l
p
 
t
h
e
 
c
h
i
l
d
r
e
n
 
g
a
i
n
 
s
o
-
-
:
e
 
a
p
p
r
e
c
i
a
t
i
o
n
 
o
f
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e

o
f
 
m
o
l
d
s
 
a
n
d
 
o
t
h
e
r
 
m
i
c
r
o
o
r
g
a
n
i
s
m
s
 
i
n
 
t
h
e
 
n
a
t
u
r
a
l
 
c
y
c
l
e
 
o
f
 
g
r
o
w
t
h
 
a
n
d
 
d
e
c
a
y
.

M
a
t
e
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
c

I
l
l
u
s
t
r
a
t
e
d
 
:
7
a
n
d
b
o
o
k
 
o
f
 
;
o
m
e
 
C
o
m
m
o
n
 
M
o
l
d
s

T
h
e
 
M
i
c
r
o
g
a
r
d
e
n
i
n
g
 
C
o
o
k
b
,
)
o
k

C
l
a
s
s
 
K
i
t

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r

D
i
v
i
s
i
o
n
,
 
i
c
o
G
r
a
w
 
H
i
l
l
.

T
h
e
 
C
l
a
s
s
 
K
i
t
 
s
n
c
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
t
h
e
 
k
i
t
 
a
r
c
 
0
.
7
6
o
 
a
v
a
i
l
a
b
l
e

f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

t
a
r
r
o
r
 
C
a
r
d
s

T
h
e
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
c
 
a
 
b
o
x
 
o
f
 
c
a
r
d
s
 
a
n
d
 
f
o
u
r
 
m
i
r
r
o
r
s
.

T
h
e

b
o
x
 
o
f
 
c
a
r
d
s
 
c
o
n
t
a
i
n
s
 
t
w
e
n
t
y
-
o
n
e
 
d
i
f
f
e
r
e
n
t
 
s
e
t
s
 
o
f
 
c
a
r
d
s
 
p
r
i
n
t
e
d
 
w
i
t
h

c
o
l
o
r
f
u
l
 
p
i
c
t
u
r
e
s
 
o
r
 
p
a
t
t
e
r
n
s
.

T
h
e
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
d
e
s
i
g
n
e
d
 
f
o
r
 
a
 
f
e
w

c
h
i
l
d
r
e
n
 
t
o
 
u
s
e
 
a
t
 
a
 
t
i
n
e
.

I
n
 
g
e
n
e
r
a
l
,
 
t
h
e
 
a
c
t
i
v
i
t
i
c
s
 
I
n
v
o
l
v
e
 
t
r
y
i
n
g
 
t
o

m
a
t
c
h
 
t
h
e
 
p
i
c
t
u
r
e
 
o
n
 
a
n
o
t
h
e
r
 
c
a
r
d
 
b
y
 
u
n
a
n
g
 
a
 
m
i
r
r
o
r
 
t
o
 
r
e
f
l
e
c
t
 
s
o
m
e
 
p
a
r
t

o
r
 
a
l
l
 
o
f
 
t
h
e
 
p
i
c
t
u
r
e
.

T
h
-
 
a
c
t
i
v
i
t
i
e
s
 
p
r
o
v
i
d
e
 
d
i
r
e
c
t
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
s
e
v
e
r
a
l
 
m
a
t
h
e
_
m
t
i
c
a
l

a
n
d
 
p
h
y
s
i
c
a
l
 
c
o
n
c
e
p
t
s
.

T
h
e
 
c
h
i
l
d
 
w
i
l
l
 
a
c
q
u
i
r
e
 
s
o
m
e
 
g
r
a
s
p
 
o
f
 
w
h
a
t
 
a
 
m
i
r
r
o
r

c
a
n
 
a
n
d
 
c
a
n
n
o
t
 
d
o
,
 
a
n
d
 
t
h
r
o
u
g
h
 
h
i
s
 
e
a
r
l
y
 
e
x
p
e
r
i
e
n
c
e
 
h
o
 
w
i
l
l
 
g
a
i
n
 
a
 
b
a
s
i
s

f
o
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
m
o
r
e
 
g
e
o
m
e
t
r
i
c
 
c
o
n
c
e
p
t
s
,
 
a
l
o
n
g
 
w
i
t
h
 
c
o
n
c
e
p
t
s
 
o
f
 
s
y
m
m
e
t
r
y

a
n
d
 
o
p
t
i
c
s
.

a
t
e
r
i
a
l
s
 
C
e
c
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
T
5
 
G
u
i
d
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

W
e
b
 
;
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

M
i
r
r
o
r
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
o
u
i
p
m
e
n
t
.



E
S
E

M
o
b
i
l
e
s

C
h
i
l
d
r
e
n
 
o
f
 
a
n
y
 
a
g
e
 
e
x
p
l
o
r
e
 
t
h
e
 
l
a
w
s
 
a
n
d
 
p
r
o
b
l
e
m
s
 
o
f
 
b
a
l
a
n
c
e
 
a
n
d

w
e
i
g
h
t
 
b
y
 
m
a
k
i
n
g
 
m
o
b
i
l
o
 
c
o
n
s
t
r
u
c
t
i
o
n
s
.

T
h
e
 
a
c
t
i
v
i
t
i
e
s
 
h
e
l
p
 
t
o
 
d
e
v
e
l
o
p
 
a

c
h
i
l
d
'
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
s
y
m
m
e
t
r
i
e
:
 
a
n
d
 
m
o
t
i
o
n
.

B
a
l
a
n
c
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
f
o
u
n
d
 
i
n
 
t
h
e
 
&
I
S
 
p
u
b
l
i
c
a
t
i
o
n
 
T
h
e
 
:
.
g
l
a
n
c
e
 
B
o
o
k

w
i
l
l
 
e
n
r
i
c
h
 
t
h
e
 
p
r
o
j
e
c
t
 
o
f
 
m
a
k
i
n
g
 
m
o
b
i
l
e
s
.

M
a
t
e
r
i
a
l
s
 
,
:
'
e
e
d
e
d
:

E
s
s

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

M
o
s
q
u
i
t
o
e
s

T
h
o
u
g
h
 
n
o
t
 
w
r
i
t
t
e
n
 
i
n
 
t
h
e
 
u
s
u
a
l
 
u
n
i
t
 
f
o
r
m
,
 
b
u
t
 
r
a
t
h
e
r
 
a
s
 
a
 
"
w
o
r
k
i
n
g

p
a
p
e
r
,
"
t
h
i
s
 
u
n
i
t
 
c
o
n
t
a
i
n
s
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
r
a
i
s
i
n
g
 
m
o
s
q
u
i
t
o
e
s
 
f
r
o
m
 
l
a
r
v
a
e
,

i
d
e
a
s
 
a
n
d
 
e
x
p
e
r
i
'
p
e
n
t
s
,
 
a
n
d
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 
e
x
p
e
r
i
m
e
n
t
s
 
s
c
i
e
n
t
i
s
t
s
 
h
a
v
e

p
e
r
f
o
r
m
e
d
 
o
n

l
o
s
q
.
,
I
l
t
o
c
s
.

I
n
c
l
u
d
e
d
 
i
s
 
a
 
l
i
s
t
 
o
f
 
m
a
t
e
r
i
a
l
s
 
n
e
e
d
e
d
.

M
t
e
r
i
a
l
s
 
:
.
'
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
m
e
n
t
a
r
y

S
c
i
e
n
c
e
 
S
t
u
d
y
,
 
Z
,
d
u
c
a
t
i
o
n
a
l
 
D
e
v
e
l
o
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.

a
n
:
3

M
u
s
i
c
a
l
 
I
n
s
t
r
u
m
e
n
t
 
R
e
c
i
p
e
 
b
o
o
k

I
n
 
p
r
e
p
a
r
a
t
i
o
n

a
t
c
r
i
a
l
s
 
W
e
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
w
i
l
l
 
b
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,

E
d
u
c
a
t
i
o
n
a
l
 
:
e
v
c
l
o
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.



L
y
s
t
e
r
y
 
P
o
w
d
e
r
s

T
h
a
 
u
n
i
t
 
s
t
r
e
s
s
e
s
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
"
p
o
w
d
e
r
s
"
 
b
y
 
u
s
i
n
g
 
s
e
n
s
e
s
.

1
:
y
s
t
e
r
y
 
P
o
w
d
e
r
s
 
d
e
a
l
s
 
w
i
t
h
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
v
a
r
i
o
u
s
 
s
u
b
s
t
a
n
c
e
s
 
a
n
d
 
t
h
e

u
s
e
 
o
f
 
i
n
d
i
c
a
t
o
r
s
 
i
n
 
d
e
t
e
c
t
i
n
g
 
t
h
e
i
r
 
p
r
e
s
e
n
c
e
.

7
:
a
t
e
r
i
a
l
s
 
'
d
e
e
d
e
d
:

T
e
a
c
:
I
e
r
'
s
 
G
u
i
d
e

C
l
a
s
s
 
K
i
t

T
h
e
s
e
 
m
a
t
e
r
i
a
l
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
,
:
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
E
c
G
r
a
w
 
H
i
l
l
.

T
h
e
 
k
i
t
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
t
h
e
 
k
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

E
S
3

O
p
t
i
c
s

Z
N
:

O
p
t
i
c
 
a
c
t
i
v
i
t
i
e
s
,
 
i
n
 
w
h
i
c
h
 
m
a
n
y
 
d
i
f
f
e
r
e
n
t
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
u
s
e
d
,

C
7
)

a
c
q
u
a
i
n
t
 
c
h
i
l
d
r
e
n
 
w
i
t
h
 
t
h
e
 
i
d
e
a
s
 
o
f
 
r
e
f
l
e
c
t
i
o
n
,
 
r
e
f
r
a
c
t
i
o
n
,
 
c
o
l
o
r
,
 
a
n
d

v
a
r
i
a
t
i
o
n
s

o
p
t
i
c
l
 
p
a
t
h
.

E
x
p
e
r
i
m
e
n
t
s
 
w
i
t
h
 
n
a
r
r
o
w
 
a
n
d
 
b
r
o
a
d
 
l
i
T
h
t
 
b
e
a
m
s
,

m
u
l
t
i
p
l
e
 
r
e
f
l
c
t
i
o
n
s
,
 
c
o
l
o
r
e
d
 
s
h
a
d
o
w
s
,
 
a
n
d
 
r
e
f
r
a
c
t
i
o
n
 
t
h
r
o
u
g
h
 
w
a
t
e
r
 
l
e
n
s
e
s

a
r
e
 
d
e
v
i
s
e
d
 
a
d
d
 
e
x
a
.
a
i
n
e
d
.

O
p
t
i
c
s
 
h
a
s
 
b
e
e
n
 
u
s
e
d
 
w
i
t
h
 
c
h
i
l
d
r
e
n
 
a
g
e
s
 
8
-
1
2
 
b
u
t
 
i
s
 
a
d
a
p
t
a
h
l

t
o
 
a
l
l

l
e
v
e
l
s
.

E
a
t
e
r
i
a
l
s
 
d
e
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

D
S

O
u
t
d
o
o
r
 
:
,
1
a
p
i
n
g

O
u
t
d
o
o
r
 
i
:
a
n
o
i
n
g
 
h
e
l
p
s
 
t
h
e
 
c
h
i
l
d
 
r
e
p
r
e
s
e
n
t
 
t
h
e
 
p
h
y
s
i
c
a
l
 
w
o
r
l
d
 
i
n
 
a

v
a
r
i
e
t
y
 
o
f
 
w
a
y
s
,
 
c
n
i
c
f
l
y
 
t
h
r
o
u
g
h
 
m
a
p
p
i
n
g
 
i
t
.

T
h
i
s
 
c
h
i
t
 
h
e
l
p
s
 
a
 
c
h
i
l
d

d
e
s
c
r
i
b
e
 
h
i
s
 
e
n
v
i
r
o
r
m
l
o
n
t
 
w
i
t
h
 
t
h
e
 
n
i
_
l
p
 
o
f
 
s
y
m
b
o
l
s
,
 
g
r
i
d
s
,
 
a
n
d
 
l
a
n
d
m
a
r
k
s
.

T
h
i
s
 
u
n
i
t
 
s
h
o
u
l
d
 
b
e
 
v
i
e
w
e
d
 
a
s
 
s
u
p
p
l
e
m
e
n
t
a
l
 
t
o
 
W
a
p
p
i
n
g
.

a
t
e
r
i
a
l
s
 
H
e
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
7
,
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,

E
d
u
c
a
t
i
o
n
a
l
 
D
e
v
e
l
o
p
 
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.



E
3
3

P
a
t
t
e
r
n
 
B
l
o
c
k
s

T
h
e
 
u
n
i
t
 
c
o
n
s
i
s
t
s
 
o
f
 
a
 
s
e
t
 
o
f
 
w
o
o
d
e
n
 
b
l
o
c
k
s
 
i
n
 
t
h
e
 
s
h
a
p
e
s
 
o
f

r
e
g
u
l
a
r
 
p
o
l
y
g
o
n
s
,
 
w
i
t
h
 
e
a
c
h
 
s
h
a
p
e
 
p
a
i
n
t
e
d
 
i
t
s
 
o
w
n
 
c
o
l
o
r
.

i
l
i
a
n
y

p
a
t
t
e
r
n
s
 
a
n
d
 
d
e
n
i
m
s
 
c
a
n
 
b
e
 
m
a
d
e
 
w
i
t
h
 
t
h
e
 
b
l
o
c
k
s
.

P
a
t
t
e
r
n
 
d
e
s
i
,
3
1

a
n
d
 
a
r
i
t
h
m
e
t
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
c
a
n
 
e
a
s
i
l
y
 
b
e
 
s
e
e
n
.

X
A
t
,
2
r
i
a
l
n

T
e
a
c
h
e
r
'
s
 
G
u
i
d
o

T
h
e
 
T
e
a
c
h
e
r
'
s
 
B
u
i
d
e
 
a
n
d
 
h
l
o
d
k
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
l
e
b
s
t
e
r

D
i
v
i
s
i
o
n
,
 
i
q
c
G
r
a
u

b
l
o
c
k
s
 
a
r
c
 
a
l
s
o
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
:
,
n
l
e
r
t
i
v
,
 
s
d
n
r
a
t
i
o
n
a
l
 
E
q
u
i
p
f
f
r
n
t
.

P
e
a
s
 
a
n
d
 
P
a
r
t
i
c
l
e
s

T
h
i
s
 
i
s
 
a
 
u
n
i
t
 
o
n
 
l
a
r
g
e
 
n
u
m
b
e
r
s
 
a
n
d
 
e
s
t
i
m
a
t
i
o
n
s
.

I
t
s
 
p
u
r
p
o
s
e

i
s
 
t
o
 
g
i
v
e
 
c
h
i
l
d
r
e
n
 
a
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
w
h
a
t
 
l
a
r
g
e
 
n
u
m
b
e
r
s
 
m
e
a
a

t
h
r
o
u
g
h
 
i
n
f
e
r
n
a
l
 
a
c
t
i
v
i
t
i
e
s
.

a
l
t
h
o
u
g
h
 
w
e
 
u
s
e
 
l
a
r
g
e
 
n
u
m
b
e
r
s
 
i
n
 
w
o
r
k

o
r
 
c
o
n
v
e
r
s
a
t
i
o
n
 
i
n
 
o
u
r
 
d
a
i
l
y
 
l
i
v
e
s
,
 
m
o
s
t
 
o
f
 
u
s
 
l
a
c
k
 
a
 
f
e
e
l
i
n
g
 
f
o
r

"
h
o
w
 
m
a
n
y
"
 
t
h
e
s
e
 
n
u
m
b
e
r
s
 
r
e
a
l
l
y
 
r
e
p
r
e
s
e
n
t
.

C
h
i
l
d
r
e
n
 
w
i
l
l
 
l
e
a
r
n
 
t
o

r
o
u
n
d
 
o
f
f
 
n
u
m
b
e
r
s
 
q
u
i
c
k
l
y
 
a
n
d
 
w
i
l
l
 
r
e
a
l
i
z
e
 
t
h
a
t
 
q
u
i
c
k
 
e
s
t
i
n
a
t
i
o
n

f
r
e
q
u
e
n
t
l
y
 
s
i
l
l
 
b
e
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
s
e
r
v
e
 
a
s
 
a
 
r
o
u
g
h
 
c
h
e
c
k
 
o
n
 
d
e
t
a
i
I
d

c
a
l
c
u
l
a
t
i
o
n
.

L
a
t
e
r
i
a
l
s
 
:
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
,
j
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
r
c
e
r
 
D
i
v
i
s
i
o
n
,
 
o
G
r
a
w



E
S
S

P
e
n
d
u
l
u
m
s

T
h
i
s
 
u
n
i
t
 
u
s
e
s
 
a
 
f
r
a
m
e
 
t
h
a
t
 
s
u
p
p
o
r
t
s
 
t
w
o
 
p
e
n
d
u
l
u
m
s
.

'
:
:
a
r
k
i
n
g
 
i
n
 
p
a
i
r
s
,

c
h
i
l
d
r
e
n
 
c
o
m
p
a
r
e
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
l
e
n
g
t
h
 
o
f
 
s
t
r
i
n
g
,
 
w
e
i
g
h
t
 
o
f
 
b
o
b
,
 
a
n
d

a
m
p
l
i
t
u
d
e
.

T
h
e
y
 
f
i
n
d
 
o
u
t
 
h
o
w
 
l
o
n
g
 
t
o
 
m
a
k
e
 
t
h
e
 
s
t
r
i
n
g
s
 
i
n
 
o
r
d
e
r
 
t
o
 
d
o
u
b
l
e
,

t
r
i
p
l
e
,
 
a
n
d
 
q
u
a
d
r
u
p
l
e
 
t
h
e
 
p
e
n
d
u
l
u
m
'
s
 
p
e
r
i
o
d
.

M
a
t
e
r
i
a
l
s
 
'
N
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

E
i
g
h
t
,
S
t
u
d
e
n
t
 
K
i
t

C
l
a
s
s
 
K
i
t

F
i
l
m
 
L
o
o
p
s
:

S
a
n
d
 
P
e
n
d
u
l
u
m
 
I

D
r
a
w
i
n
g
 
L
i
n
e
s
,
 
C
i
r
c
l
e
s
,
 
a
n
d
 
E
l
l
i
p
s
e
s

S
a
n
d
 
P
e
n
d
u
l
u
m
 
I
I

D
r
a
w
i
n
g
 
o
n
 
a
 
T
u
r
n
t
a
b
l
e

S
a
n
d
 
P
e
n
d
u
l
u
m
 
I
I
I

D
r
a
w
i
n
g
 
o
n
 
a
 
T
r
a
v
e
l
i
n
g
 
T
a
b
l
e

S
a
n
d
 
P
e
n
d
u
l
u
m
 
I
V

S
l
o
w
i
n
g
 
D
o
w
n

S
a
n
d
 
P
e
n
d
u
l
u
m
 
V

P
o
u
r
i
n
g
 
S
a
n
d
 
i
n
t
o
 
S
o
d
a
 
S
t
r
a
w
s

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
,
 
f
i
l
m
 
l
o
o
p
s
,
 
a
n
d
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e

f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

F
i
l
m
 
l
o
o
p
s
,
 
C
l
a
s
s
 
K
i
t
,
 
a
n
d
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
f
r
o
m
 
t
h
e
 
k
i
t
 
a
r
e
 
a
l
s
o

a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.

E
S
5

P
o
n
d
 
W
a
t
e
r

T
h
e
 
P
o
n
d
 
W
a
t
e
r
 
u
n
i
t
i
n
t
r
o
d
u
c
c
s
 
c
h
i
l
d
r
e
n
 
t
o
 
a
n
 
T
x
c
i
t
i
n
g
 
a
r
r
a
y
 
o
f

p
o
n
d
 
l
i
f
e
.
t
i
a
n
d
 
l
e
n
s
e
s
 
a
n
d
 
m
i
c
r
o
s
c
o
p
e
s
,
 
t
h
e
y
 
l
e
a
r
n
,
 
t
h
r
o
u
g
h
 
t
h
c
i
r

o
w
n
 
o
b
s
e
r
v
a
t
i
o
n
s
,
 
a
b
o
u
t
 
t
h
e
 
t
r
e
m
e
n
d
o
u
s
 
v
a
r
i
e
t
y
 
o
:
 
l
i
v
i
n
g
 
t
h
i
n
g
s
 
e
x
i
s
t
i
n
g

w
h
e
r
e
 
t
h
e
:
,
 
h
a
d
 
t
h
o
u
g
h
t
 
t
h
e
r
e
 
w
a
s
 
n
o
t
h
i
n
g
.

T
h
e
y
 
w
i
l
l
 
b
e
g
i
n
 
t
o
 
u
n
d
e
r
s
t
a
n
d

t
h
e
 
c
o
m
p
l
i
c
a
t
e
d
 
i
n
t
e
r
a
c
t
i
o
n
s
 
o
f
 
p
o
n
d
 
l
i
f
e
 
a
n
d
 
i
d
e
n
t
i
f
y
 
s
o
m
e
 
o
f
 
t
h
e
 
m
a
n
y

p
l
a
n
t
s
 
a
n
d
 
a
n
i
m
a
l
s
 
f
o
u
n
d
 
i
n
 
p
o
n
d
s
.

:
a
t
e
r
i
a
l
s
 
:
:
e
c
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

C
a
r
d
s
 
f
o
r
 
P
o
n
d
 
W
a
t
e
r

A
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
o
b
s
i
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
K
i
l
l
.



k
o
o
k
 
2
 
a
n
d
 
C
h
a
r
t
s

T
h
i
s
 
u
n
i
t
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
h
e
l
p
 
c
h
i
l
d
r
e
n
 
l
o
o
k
 
c
l
o
s
e
l
y

a
t
 
r
e
c
u
r
 
a
n
d

e
s
t
a
b
l
i
s
h

h
e
i
r
 
o
'
m
 
-
a
y
s
 
o
f
 
c
o
m
p
a
r
i
n
g
 
t
h
e
m
.

I
n
 
a
d
d
i
t
i
o
n
 
t
n
 
l
e
a
r
n
i
n
g
 
a
b
o
u
t

r
o
c
k
s
,
 
c
h
i
l
d
r
e
n
 
l
e
a
r
n
 
s
o
m
e
t
h
i
n
g
 
a
b
o
u
t
 
s
e
t
t
i
n
g
 
s
t
a
n
d
a
r
d
s
 
o
f
c
o
m
p
a
r
i
s
o
n
 
a
n
d

d
e
s
i
g
n
i
n
g
 
c
h
a
r
t
s
 
q
i
c
h
 
d
e
s
c
r
i
b
e
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
r
o
c
k
s
.

T
h
e
 
M
o
m
e
n
t
a
r
y
 
s
c
i
e
n
c
e
 
S
t
u
d
y
 
U
n
i
t
 
A
t
t
r
i
b
u
t
e
 
G
a
m
e
s
-
 
a
n
d
 
P
r
o
b
l
e
m
s

i
n
c
l
u
d
e
s
 
m
a
n
y
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
g
a
m
e
s
 
w
h
i
c
h
C
a
n
 
b
e
 
a
d
a
p
t
e
d
 
f
o
r
 
u
s
e
 
w
i
t
h
 
r
o
c
k
s
.

T
h
o
s
e
 
a
c
t
i
v
i
t
i
e
s
 
h
a
v
e
 
b
e
e
n
 
t
r
i
e
d
 
s
u
c
c
e
s
s
f
u
l
l
y
 
w
i
t
h
 
c
h
i
l
d
r
e
n

a
g
e
s
 
7
-
1
2
.

M
a
t
e
r
i
a
l
s
 
'
d
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

C
l
a
s
s
 
K
i
t

A
v
a
i
l
a
b
l
e
 
f
r
o
i
'
d
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
U
c
O
r
a
w

T
h
e
 
C
l
a
s
s
 
K
i
t
 
i
s
 
a
l
s
o

c
r
a
a
t
l
e
 
f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
s
-
I
 
S
T

S
a
n
d

C
h
i
l
d
r
e
n
 
e
x
p
l
o
r
e
 
h
o
w
 
s
a
n
d
 
f
l
o
w
s
,
 
p
i
l
e
s
,
 
a
n
d
 
s
l
i
d
e
s
.

T
h
e
y

'
A
;

c
o
m
p
a
r
a
 
a
n
d
 
w
i
t
h
 
d
i
r
t
,
 
m
u
d
,
 
s
a
l
t
,
 
a
n
d
 
s
u
g
a
r
.

T
h
e
y
 
m
a
k
e
 
s
a
n
d
 
f
r
o
m
 
r
o
c
k
s

C
J

a
n
d
 
t
r
y
 
t
o
 
v
a
k
c
 
r
o
c
k
s
 
f
r
o
m
 
a
a
n
d
.

T
h
e
y
 
f
i
n
d
 
w
a
y
s
 
t
o
 
s
o
r
t
 
s
a
n
d
.

T
h
e
y
 
u
s
e

S
a
n
d
 
t
o
 
t
i
m
e
,
 
c
o
u
n
t
,
 
m
e
a
s
u
r
e
,
 
a
n
d
 
s
,
e
i
g
h
.

T
h
e
 
c
h
i
l
d
r
e
n
 
a
l
s
o
 
e
x
p
l
o
r
e
 
c
o
l
o
r

a
n
d
 
t
e
:
t
u
r
e
 
i
n
 
m
a
k
i
n
g
 
p
i
c
t
u
r
e
s
,
 
,
j
e
w
e
l
r
y
,
 
a
n
d
 
s
c
u
l
p
t
u
r
e
.

*
.
e
 
r
i
l
l
s
 
U
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
o
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r

D
i
v
i
s
i
o
n
,

l
o
G
r
a
'
:
7
 
K
i
l
l
.

S
i
n
k
 
o
r
 
F
l
o
a
t

T
h
e
 
m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
i
s
 
u
n
i
t
 
c
o
n
s
i
s
t
-
 
o
f
 
t
h
i
n
g
s
 
t
h
a
t
 
s
l
A
k
 
a
n
d
 
t
h
i
n
g
s

t
h
a
t

f
l
o
a
t
 
i
n
 
t
a
p
 
:
!
a
t
c
r
 
a
n
d
 
s
a
l
t
 
w
a
t
e
r
.

C
h
i
l
t
h
e
n
 
a
r
c
 
g
i
v
e
n
 
e
x
p
e
r
i
e
n
c
e
s
 
w
i
t
h
 
a

v
a
r
i
e
t
y
 
o
f
 
s
o
l
i
d
s
 
a
n
d
 
l
i
q
u
i
d
s
,
 
w
i
t
h
 
d
i
s
p
l
a
c
e
m
e
n
t
 
o
f
 
v
o
l
u
m
e
s

o
f
 
w
a
t
e
r
,
 
a
n
d

w
i
t
h
 
b
u
o
y
a
n
c
y
.

T
h
e
s
e
 
e
x
p
e
r
i
e
n
c
e
s
 
p
r
o
v
i
d
e
 
a
 
f
r
a
m
c
w
o
r
k
 
i
n
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f

t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
d
e
n
s
i
t
y
 
o
f
 
s
o
l
i
d
s
 
a
n
d
 
l
i
q
u
i
d
s
.

:
:
a
t
e
r
i
a
1
3

T
b
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,

i
l
e
G
r
a
w
 
H
i
l
l
.



s
7
.
1
n
r
l
 
T
h
i
n
o
s

S
m
a
l
l
 
T
h
i
n
:
:
s
 
i
n
t
r
o
d
u
c
e
s
 
t
h
e
 
c
h
i
l
d
 
t
o
 
t
h
e
 
m
i
c
r
o
s
c
o
p
i
c
 
w
o
r
l
d
,
 
t
o
 
t
h
e

i
n
s
t
r
u
m
e
n
t
s
 
n
c
e
d
c
a
 
t
o
 
m
a
k
e
 
i
t
 
a
c
c
e
s
s
i
b
l
e
,
 
a
n
d
 
t
o
 
t
h
e
 
a
p
p
e
a
r
a
n
c
e
 
a
n
d

s
t
r
u
c
t
u
r
e
 
o
f
 
l
i
v
.
;
.
7
7
 
a
n
d
 
n
o
n
-
l
i
v
i
n
g
 
t
h
i
n
g
s
.

T
h
e
 
c
h
i
l
d
 
l
e
a
r
n
s
 
t
h
r
o
u
g
h

w
o
r
k
i
n
g
 
:
p
i
t
h
 
a
 
m
i
c
r
o
s
c
o
p
e
 
t
h
a
t
 
s
o
m
e
 
t
h
i
n
g
s
 
c
a
n
 
b
e
 
s
e
e
n
 
o
n
l
y
 
w
h
e
n
 
m
a
g
n
i
f
i
e
d
.

M
a
t
e
r
i
a
l
s
 
Y
e
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
t
.
i
d
e

T
e
a
c
h
e
r
'
s
 
K
i
t

S
i
x
-
S
t
u
d
e
n
t

i
t

`
4
o
r
k
s
h
e
e
t
s

S
e
t
 
o
f
 
2
0
 
I
l
l
u
s
t
r
a
t
i
o
n
s

T
h
e
 
F
a
i
t
h
f
u
l
 
E
y
e
 
o
f
 
R
o
b
e
r
t
 
H
o
o
k
e

F
i
l
m
 
L
o
o
p
s
:

P
a
r
a
m
e
c
i
u
m

B
u
g
l
e
n
a

.
"
,
m
a
e
b
a

P
u
d
d
i
n
g
 
o
f
 
Y
e
a
s
t
 
C
e
l
l
s

P
l
e
p
h
a
r
i
s
m
a

S
t
e
n
t
n
r

R
o
t
i
f
e
r

V
o
r
t
i
c
c
l
l
a

V
o
l
v
o
x

S
t
y
l
o
n
y
c
h
i
a

C
o
m
p
a
r
a
t
i
v
e
 
S
s
e
s
 
o
f
 
1
=
i
c
r
o
s
c
o
p
i
c
 
i
a
i
m
a
l
s

;
a
t
o
n
a
b
l
e
 
f
r
o
,
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

S
n
o
w
f
l
a
k
e
s

T
h
i
s

u
s
c
s
 
a
 
r
e
c
e
n
t
l
y
*
 
d
e
v
e
l
o
p
e
d
 
t
e
c
h
n
i
q
u
e
 
o
f
 
o
b
t
a
i
n
i
n
g
 
r
e
p
l
i
c
a
s

o
f
 
s
n
o
w
f
l
a
k
e
s
 
-
t
h
i
c
h
 
a
r
c
 
c
a
u
g
h
t
 
a
s
 
t
h
e
y
 
f
a
l
l
 
e
n
 
s
p
e
c
i
a
l
 
p
l
a
s
t
i
c
 
c
e
m
e
n
t
.

T
h
e
 
s
t
r
u
c
t
u
r
e
,
 
b
e
a
u
t
y
,
 
a
n
d
 
s
y
m
m
e
t
r
y
 
o
f
 
s
n
o
w
f
l
a
k
e
s
 
a
n
d
 
t
h
e
i
r
 
r
e
l
a
t
i
o
n
s
h
i
p

t
o
 
a
t
m
o
s
p
h
e
r
-
i
n
c
'
,
n
d
i
t
i
o
n
s
 
a
t
 
h
i
g
h
 
a
l
t
i
t
u
d
e
s
 
a
r
c
 
c
o
v
e
r
e
d
 
i
n
 
t
h
i
s
 
u
n
i
t
.

;
'
c
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e
 
S
t
u
d
y
,

a
l
u
c
a
t
i
o
n
a
l
 
D
e
v
e
l
o
p
m
e
n
t
 
C
e
n
t
e
r
,
 
I
n
c
.
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E
SS

S
o
l
i
d
s
 
a
n
d
 
S
o
l
u
t
i
o
n
s

T
h
i
s
 
e
n
i
t
 
i
r
r
o
l
v
e
s

e
x
p
e
r
i
m
e
n
t
a
t
i
o
n
 
w
i
t
h
 
s
o
l
i
d
s

t
h
a
t
 
d
i
s
s
o
l
v
e
 
i
n

w
a
t
e
r
 
a
n
d
 
t
h
o
s
e
 
t
h
a
t
 
d
o
 
n
o
t
.

L
a
t
e
r
 
a
c
t
i
v
i
t
i
e
s
 
e
m
p
h
a
s
i
z
e

w
h
a
t
 
h
a
p
p
e
n
s

t
o
 
t
h
e
 
w
a
t
e
r
 
l
e
v
e
l
 
w
h
e
n

s
o
l
i
d
s
 
d
i
s
s
o
l
v
e
 
i
n
 
w
a
t
e
r
.

T
h
e
 
e
x
i
t
 
a
l
s
o
 
i
n
c
l
u
d
e
s

a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n

t
h
e
 
b
a
s
i
c
 
e
l
e
m
e
n
t
s
 
o
f

c
r
y
s
t
a
l
-
g
r
o
w
i
n
g
.

n
i
t
e
r
i
a
l
s
 
r
e
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
f
s
 
G
u
i
d
e
 
i
s

a
v
a
i
l
a
b
l
e
 
f
r
o
:
a
 
E
l
e
m
e
n
t
a
r
y
S
c
i
e
n
c
e
 
S
t
u
d
y
,

E
d
u
c
a
t
i
o
n
a
l
 
D
e
v
e
l
o
p
m
e
n
t
C
e
o
e
r
,
 
I
n
c
.

E
S
S

S
p
i
n
n
i
n
g
 
T
a
b
l
e
s

S
p
i
n
n
i
n
g
 
T
a
b
l
e
s
 
i
s
 
a
 
u
n
i
t

a
b
o
u
t
 
m
o
t
i
o
n
 
a
n
d
 
a
b
o
u
t

t
h
e
 
w
a
y
 
m
o
v
i
n
g

t
h
i
n
g
s
T
O
6
7
7
1
=
2
7
 
f
r
o
m
 
d
i
f
f
e
r
e
n
t

p
o
i
n
t
s
 
o
f
 
v
i
e
w
.

A
 
s
p
i
n
n
i
n
g
 
t
a
b
l
e
 
i
s
 
a

s
i
m
p
l
e
 
m
a
n
a
g
e
a
b
l
e
 
p
i
e
c
e

o
f
 
e
q
u
i
p
m
e
n
t
 
w
i
t
h

:
h
i
c
h
 
a
 
c
h
i
l
d
 
c
a
n
 
c
x
l
a
o
r
e

t
h
e
 
p
a
r
a
d
o
x
i
c
a
l
 
b
e
h
a
v
i
o
r

o
f
 
t
h
i
r
d
s
 
t
h
a
t
 
i
d
o
v
o

i
n
 
c
i
r
c
l
e
s
.

T
h
e
 
b
a
s
i
c
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
c
a
c
n

c
l
a
s
s
 
c
o
n
s
i
s
t
s
 
o
f
 
s
p
i
n
n
i
n
g

t
a
b
l
e
s

(
l
a
z
y
 
s
u
s
n
n
s
 
t
h
a
t
 
c
a
n
 
b
e
 
t
u
r
n
e
d

b
y
 
h
a
n
d
)
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s

s
u
c
h
 
a
s
 
c
h
a
l
k
,

c
o
n
t
a
i
n
e
r
s
,
 
c
o
d
 
c
l
a
y
.

S
p
i
n
n
i
n
g
:
 
T
a
b
l
e
s
 
h
a
s
 
b
e
e
n
 
t
a
u
g
h
t
w
i
t
h
 
c
h
i
l
d
r
e
n
 
a
g
e
s
6
-
9
 
b
u
t
 
c
a
n

a
l
s
o
 
b
e
 
u
s
e
d
 
:
:
'
i
t
h
 
c
l
u
e
r

P
l
a
l
a
r
e
n
.

M
a
t
e
r
i
a
l
s
 
Y
e
e
d
e
d
:

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
a
n
d
 
t
a
b
l
e
s
 
a
r
e

a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,

M
c
G
r
a
w

T
a
b
l
e
s
 
a
r
e
 
a
l
s
o
 
a
v
a
i
l
a
b
l
e

f
r
o
m
 
S
e
l
e
c
t
i
v
e
 
E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.
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E
Z
3

T
a
n
c
r
a
m
a

T
a
n
g
r
a
m
s
 
c
o
n
s
i
s
t
s
 
o
f
 
p
i
e
c
e
s
 
a
n
d
 
c
a
r
d
s
.

T
h
e
 
t
a
n
g
r
a
m
 
i
s
 
a
n
 
a
n
c
i
e
n
t

C
h
i
n
e
s
e
 
i
n
v
e
n
t
i
o
n
 
a
n
d
 
p
e
r
h
a
p
s
 
t
h
e
 
o
l
d
e
s
t
 
a
n
d

c
o
s
t
 
e
n
d
u
r
i
n
g
 
o
f
 
g
e
o
m
e
t
r
i
c

p
u
z
m
i
e
s
.

I
t
 
c
o
n
s
i
s
t
s
 
o
f
 
a
 
s
q
u
a
r
e
 
d
i
v
i
d
e
d
 
L
t
o
 
s
e
v
e
n
 
g
e
o
m
e
t
r
i
c

s
h
a
p
e
s
:

t
w
o
 
l
a
r
g
e
 
t
r
i
a
n
g
l
e
s
,
 
a
 
m
e
d
i
u
m
 
t
r
i
a
n
g
l
e
,

t
w
o
 
s
m
a
l
l
 
t
r
i
a
n
g
l
e
s
,
 
a
 
s
q
u
a
r
e
,

a
n
d
 
a
 
r
h
o
i
a
b
o
i
d
.

A
 
g
r
e
a
t
 
n
u
m
b
e
r
 
o
f
 
g
e
o
m
e
t
r
i
c
 
a
n
d
 
p
i
c
t
o
r
i
a
l

a
r
r
a
n
g
e
m
e
n
t
s

c
a
n
 
b
e
 
m
i
&
 
r
i
t
h
 
t
h
e
s
e
 
p
i
e
c
e
s
.

T
h
e
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
d
e
s
i
g
n
e
d
 
t
o
 
d
e
v
e
l
o
p
 
t
h
i
n
l
:
i
n
g

s
k
i
l
l
s
 
a
n
d
 
t
o

d
o
v
a
l
p
e
 
c
h
i
l
l
 
i
n
 
d
e
a
l
i
n
g
 
w
i
t
h

b
a
s
i
c
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
.
d
o
n
s
h
i
p
s
.

1
;
a
n
y

t
a
n
g
r
a
s
 
p
r
o
b
l
e
m
s
 
a
r
c
 
m
a
n
a
g
e
a
b
l
e
 
b
y
p
r
e
s
e
h
o
o
l
 
c
h
i
l
d
r
e
n
,
 
a
n
d
 
y
e
t

a
d
v
a
n
c
e
d

p
r
o
b
l
e
m
s
 
a
r
c
 
c
h
a
l
l
e
n
:
;
i
n
.
;
 
t
o
 
m
o
s
t

a
d
u
l
t
s
.

e
a
c
h
 
b
a
g
 
o
f
 
t
a
n
g
r
a
m
 
p
i
e
c
e
s
 
c
o
n
t
a
i
n
s

f
o
u
r
 
p
l
a
s
t
i
c
 
Z
;
a
n
g
r
a
m
s
.

E
a
c
h

p
a
c
k
e
 
o
f
 
c
a
r
d
s
 
c
o
n
t
a
i
n
s
 
1
2
1
 
p
a
t
t
e
r
n
s
w
h
i
c
h
 
c
h
i
l
d
r
e
n
 
c
a
n
 
m
a
t
c
h
 
b
y

,
.
l
a
c
i
n
g
 
t
h
e
 
t
a
n
d
r
a
n
 
p
i
e
c
e
s
 
e
i
t
h
e
r
 
o
n

o
r
 
a
l
o
n
g
s
i
d
e
 
o
f
 
t
h
e
 
c
a
r
d
s
.

Z
:
e
e
d
e
d
:

r
e
a
c
h
e
r
'
s
 
G
u
i
d
e

C
a
r
d
s

P
i
e
c
e
s

T
h
e
 
T
e
a
c
h
e
r
'
s
 
G
u
Y
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
f
o
r
t
h
i
s
 
u
n
i
t
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

.
c
1
7
,
r
a
w
 
a
l
l
.

P
i
e
c
e
s
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
C
e
l
e
c
t
i
v
e

E
d
u
c
a
t
i
o
n
a
l
 
E
q
u
i
p
m
e
n
t
.



W
S

W
h
o
r
e
 
I
s
 
t
h
e
 
M
o
o
n
?

T
h
r
e
e
 
d
i
.
f
e
r
e
n
t
 
k
i
n
d
s
 
o
f
 
p
r
i
n
t
e
d
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
s
u
p
p
l
i
e
d
 
w
i
t
h
 
t
h
i
s

u
n
i
t
.

f
i
r
s
t
 
i
s
 
a
 
T
e
a
c
h
e
r
'
s
 
G
u
i
d
e
 
d
e
s
c
r
i
b
i
n
g
 
w
a
y
s
 
o
f
 
u
s
i
n
g
 
t
h
e

m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
e
 
c
l
a
s
s
r
o
e
r
a
.

s
e
c
o
n
d
 
b
o
o
k
l
e
t
,
 
W
h
e
r
e
 
W
a
s
 
t
h
e
 
M
o
c
n
l
,
 
p
r
o
v
i
d
e
s
 
a
 
d
a
i
l
y
 
p
i
c
t
u
r
e

.
-
e
c
o
r
d
 
o
f
 
o
n
e
 
t
e
a
c
h
e
r
'
s
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
f
 
t
h
e
 
n
o
o
n
 
f
r
o
m
 
h
i
s
 
y
a
r
d
 
a
n
d

s
c
h
o
o
l
y
a
r
d
,
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
s
 
o
f
 
d
a
y
 
o
v
e
r
 
a
 
m
o
n
t
h
.

I
t
 
s
h
o
w
s
 
h
o
w
 
h
e
 
u
s
e
d

h
i
s
 
f
i
s
t
s
 
t
o
 
m
e
a
s
u
r
e
 
t
h
e
 
d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
m
o
o
n
 
a
n
d
 
t
h
e
 
s
u
n
,
 
a
n
d
 
i
t

a
s
k
s
 
q
u
e
s
t
i
o
n
s
 
t
h
a
t
 
a
 
c
h
i
l
d
 
c
a
n
 
t
r
y
 
t
o
 
a
n
s
w
e
r
 
b
y
 
m
a
k
i
n
g
 
h
i
s
 
o
w
n
 
p
r
e
d
i
c
t
i
o
n
s
.

T
h
i
s
 
b
o
o
k
 
i
s
 
u
s
e
d
 
a
s
 
a
 
r
e
f
e
r
e
n
c
e
,
 
f
o
r
 
c
h
i
l
d
r
e
n
 
w
i
l
l
 
w
a
n
t
 
t
o
 
m
a
k
e
 
t
h
e
i
r
 
e
l
m

n
i
e
t
a
r
e
 
j
o
u
r
n
a
l
s
 
a
s
 
w
e
l
l
.

A
 
t
h
i
r
d
 
k
i
n
d
 
o
f
 
o
r
i
n
t
e
d
 
m
a
t
e
r
i
a
l
 
i
s
 
t
h
e
 
r
e
m
i
n
d
e
r
s
.

T
h
i
s
 
s
e
r
i
e
s
 
o
f

c
i
t
e
d
 
n
o
t
e
s
 
f
o
r
m
s
 
c
 
t
e
a
c
h
i
n
g
 
s
c
h
e
d
u
l
e
 
t
h
a
t
 
c
h
i
l
d
r
e
n
 
c
a
n
 
f
o
l
l
o
w
 
w
i
t
h
 
o
n
l
y

m
i
n
i
m
a
l
 
d
i
r
e
c
t
i
o
n
.

3
a
s
e
d
 
o
n
 
t
h
e
 
m
o
n
t
h
l
y
 
c
y
c
l
e
s
 
o
f
 
t
h
e
 
m
o
o
n
 
a
n
d
 
t
h
e

p
o
s
i
t
i
o
n
s
 
o
f
 
t
h
e
 
b
r
i
g
h
t
 
p
l
a
n
e
t
s
,
 
V
e
n
u
s
 
a
n
d
 
J
u
p
i
t
e
r
 
(
w
h
e
n
 
o
n
e
 
o
r
 
b
o
t
h
 
c
a
n

b
e
 
s
e
e
n
)
,
 
t
L
e
 
r
e
,
a
i
n
d
e
r
s
 
g
i
v
e
 
c
h
i
l
d
r
e
n
 
a
 
d
a
y
-
b
y
-
d
a
y
 
g
u
i
d
e
 
t
o
 
t
h
e
 
s
k
y
 
f
o
r

a
 
g
i
v
e
n
 
t
h
r
e
e
-
m
o
n
t
h
 
,
,
e
r
i
o
d
.

W
h
e
r
e
 
I
s
 
t
h
e
 
;
g
o
o
n
?
 
o
f
f
e
r
s
 
c
h
i
l
d
r
e
n
 
a
n
 
i
n
f
o
r
m
a
l
 
i
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
t
h
e

s
c
i
e
n
c
e
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
a
l
 
a
s
t
r
o
n
o
m
y
.

T
h
e
y
 
w
i
l
l
 
s
e
e
 
t
h
e
 
m
o
o
n
 
r
e
l
a
t
i
v
e
 
t
o

r
e
f
e
r
e
n
c
e
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
e
a
r
t
h
 
a
n
d
 
i
n
 
t
h
a
 
s
k
y
.

T
h
e
 
m
o
o
n
,
 
J
u
p
i
t
e
r
,
 
V
e
n
u
s
,

s
o
m
e
 
c
o
n
s
t
e
l
l
a
t
i
o
n
s
,
 
a
n
d
 
t
h
e
 
n
u
n
 
a
n
d
 
t
h
e
i
r
 
a
p
p
a
r
e
n
t
 
m
o
t
i
o
n
 
s
h
o
u
l
d
 
b
e
c
o
m
e

f
a
m
i
l
i
a
r
 
t
o
 
t
h
e
 
c
h
i
l
d
r
e
n
 
b
y
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
i
r
 
s
t
u
d
y
.

r
n
t
e
r
i
a
l
r
;
 
N
-
u
d
e
d

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

S
t
u
d
e
n
t
 
B
o
o
k

R
e
m
i
n
d
e
r
s

A
v
a
i
l
a
h
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.

W
h
i
s
t
l
e
s
 
a
n
d
 
S
t
r
i
n
g
s

U
s
i
n
g
 
s
i
m
p
l
e
 
m
a
t
e
r
i
a
l
s
,
 
c
h
i
l
d
r
e
n
 
c
o
n
s
t
r
u
c
t
 
m
u
s
i
c
a
l
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d

s
i
m
u
l
t
a
n
e
o
u
s
l
y
 
i
n
v
e
s
t
i
g
a
t
e
 
m
a
n
y
 
o
f
 
t
h
e
 
b
a
s
i
c
 
s
o
u
n
d
-
m
a
k
i
n
g
 
e
l
e
m
e
n
t
s
 
o
f

m
o
r
e
 
c
o
m
p
l
e
x
 
m
u
s
i
c
a
l
 
i
n
s
t
r
u
m
e
n
t
s
.

T
h
e
y
 
e
x
p
l
o
r
e
 
t
h
e
 
w
a
y
s
 
i
n
 
w
h
i
c
h
 
p
i
t
c
h
,

t
o
n
e
 
q
u
a
l
i
t
y
,
 
a
n
d
 
t
h
e
 
l
o
u
d
n
e
s
s
 
o
f
 
s
o
u
n
d
s
 
c
a
n
 
b
e
 
a
f
f
e
c
t
e
d
 
b
y
 
t
h
e
 
p
h
y
s
i
c
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
h
e
 
w
a
y
 
t
h
e
y
 
a
r
c
 
m
a
n
i
p
u
l
a
t
e
d
.

M
a
t
r
i
a
l
s
 
"
c
e
d
e
d
:

T
h
e
 
T
o
a
c
h
e
r
i
n
 
G
u
i
d
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
W
e
b
s
t
e
r
 
D
i
v
i
s
i
o
n
,
 
M
c
G
r
a
w
 
H
i
l
l
.



C
u
T
v
e
s
 
a
n
d
 
S
h
a
p
e
s

I
n
 
t
h
i
s
 
u
n
i
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
b
e
c
o
m
e
 
a
c
q
u
a
i
n
t
e
d
 
w
i
t
h
 
s
o
m
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f

s
i
m
p
l
e
 
s
h
a
p
e
s
 
a
n
d
 
c
u
r
v
e
.
t
.

T
h
e
 
s
t
u
d
y
 
o
f
 
c
u
r
v
e
s
 
a
n
d
 
s
o
m
e
 
o
f
 
t
h
e
i
r
 
p
r
o
p
e
r
t
i
e
s

d
i
s
t
i
n
g
u
i
s
h
e
s
 
s
i
m
p
l
e
 
f
r
m
 
n
o
n
-
s
i
m
p
l
e
 
c
u
r
v
e
s
.

T
h
e
 
c
h
i
l
d
r
e
n
 
p
a
r
t
i
c
i
p
a
t
e
 
i
n

a
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
s
h
o
w
 
t
h
a
t
 
s
i
m
p
l
e
 
c
u
r
v
e
s
 
m
a
y
 
b
e
 
o
p
e
n
 
o
r
 
c
l
o
s
e
d
;
 
a
n
d
 
i
f

t
h
e
y
 
a
r
e
 
c
l
o
s
e
d
,
 
t
h
e
 
c
u
r
v
e
 
i
s
 
t
h
e
 
b
o
u
n
d
a
r
y
 
b
e
t
w
e
e
n
 
a
n
 
i
n
s
i
d
e
 
a
n
d
 
a
n
 
o
u
t
s
i
d
e

r
e
g
i
o
n
.

v
i
n
a
l
l
y
,
 
t
h
e
 
c
h
i
l
d
r
e
n
 
s
t
u
d
y
 
f
o
u
r
 
s
p
e
c
i
a
l
 
s
i
m
p
l
e
 
c
l
o
s
e
d
 
c
u
r
v
e
s

(
t
h
e
 
c
i
r
c
l
e
,
 
t
r
i
a
n
g
l
e
,
 
s
q
u
a
r
e
,
 
a
n
d
 
r
e
c
t
a
n
g
l
e
)
 
b
o
t
h
 
a
n
 
i
n
d
o
p
e
n
d
e
n
t
 
s
h
a
p
e
s
,

s
u
c
h
 
a
s
 
a
 
s
q
u
a
r
e
 
d
r
a
w
n
 
o
n
 
p
a
p
e
r
,
 
a
n
d
 
a
s
 
p
a
t
t
e
r
n
s
 
f
o
r
m
e
d
 
b
y
 
t
h
e
 
o
u
t
l
i
n
e
s
 
o
f

o
b
j
e
c
t
s
,
 
s
u
c
h
 
a
s
 
a
 
d
i
n
n
e
r
 
p
l
a
t
e
.

N
I
:
:

S
T

D
e
s
c
r
i
b
i
n
g
 
a
n
d
 
C
l
a
s
s
i
f
y
i
n
c

C
o
n
c
e
p
t
 
o
f
 
s
e
t
 
i
s
 
i
n
t
r
o
d
u
c
e
d
.

T
h
e
 
c
h
i
l
d
 
k
n
o
w
s
 
h
e
 
h
a
s
 
a
 
m
o
t
h
e
r
 
a
n
d

a
 
f
a
t
h
e
r
;
 
t
h
e
y
 
b
e
c
o
m
e
 
a
 
s
e
t
 
(
o
f
 
p
a
r
e
n
t
s
)
.

I
n
 
t
h
i
s
 
u
n
i
t
 
t
h
e
 
c
h
i
l
d
 
d
e
f
i
n
e
s

s
e
t
s
 
b
y
 
c
l
a
s
s
i
f
y
i
n
g
 
a
n
d
 
b
y
 
l
i
s
t
i
n
g
;
 
h
e
 
i
n
v
e
s
t
i
g
a
t
e
s
 
p
r
o
p
e
r
t
i
e
s
 
a
n
d
 
c
o
m
p
a
r
e
s

S
e
t
s
 
b
y
 
o
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
.

S
e
t
s
 
a
r
e
 
i
n
t
r
o
d
u
c
e
d
 
b
y
 
o
b
j
e
c
t
s
 
i
n
 
t
h
e

c
l
a
s
s
r
o
o
m
 
s
u
c
h
 
a
s
 
b
l
o
c
k
s
,
 
a
n
d
 
b
y
 
b
i
o
l
o
g
i
c
a
l
 
o
b
j
e
c
t
s
 
a
s
 
w
e
l
l
.

T
w
o
 
p
o
i
n
t
s

A
r
e
 
e
m
p
h
a
s
i
z
e
d
:

1
0
,

1
)

S
e
t
 
r
e
m
a
i
n
s
 
s
a
n
e
 
a
f
t
e
r
 
r
e
a
r
r
a
n
g
e
m
e
n
t
.

2
)

:
:
b
e
r
 
o
2
 
m
e
m
b
e
r
s
 
o
f
 
a
 
s
e
t
 
d
o
e
s
 
n
o
t
 
c
h
a
n
g
e
 
w
i
t
h
 
r
e
a
r
r
a
n
g
e
m
e
n
t

o
r
 
s
u
b
s
t
i
t
u
t
i
o
n
.

T
h
e
 
c
o
n
c
e
p
t
s

s
e
t
 
a
r
c
 
b
a
s
i
c
 
t
o
 
b
o
t
h
 
s
c
i
e
n
c
e
 
a
n
d
 
m
a
t
h
e
m
a
t
i
c
s
.

;
Z
R
D
T
E
:
A
S
T

D
e
s
c
r
i
b
i
n
g
 
L
o
c
a
t
i
o
n
s

C
h
i
l
d
r
e
n
 
a
r
e
 
i
n
t
r
o
d
u
c
e
d
 
t
o
 
r
e
f
e
r
e
n
c
e
 
f
r
a
m
e
s
 
(
s
e
e
 
e
x
p
l
a
n
a
t
i
o
n
 
S
C
I
S

R
e
l
a
t
i
v
i
t
y
)
 
i
n
 
o
r
d
e
r
 
t
o
 
d
e
s
c
r
i
b
e
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
a
n
 
a
b
j
e
c
t
.

T
h
i
s
 
u
n
i
t

p
r
o
v
i
C
e
s
 
p
r
a
c
t
i
c
e
 
w
i
t
h
 
s
p
a
t
i
a
l
 
r
e
l
a
t
i
o
n
s
:

b
e
t
e
e
a
,
 
a
b
o
v
e
,
 
r
i
g
h
t
 
o
f
,
 
l
e
f
t

o
f
,
 
n
o
r
t
h
 
o
f
,
 
s
o
u
t
h
 
o
f
,
 
e
a
s
t
 
o
f
,
 
w
e
s
t
 
o
f
.

T
o
 
d
e
v
e
l
o
p
 
t
h
e
s
e
 
c
o
n
c
e
p
t
s
 
t
h
e

c
h
i
l
d
r
e
n
 
g
i
v
e
 
v
e
r
b
a
l
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
o
f
 
o
b
j
e
c
t
s
 
i
n
 
t
h
e

c
l
a
s
s
r
o
o
m
.



l
'
0
7
.
7
=
T

r
"
,
m
l
o
r
i
n
g
 
S
y
m
m
e
t
r
i
c
a
l
 
P
a
t
t
e
r
n
s

T
n
c
 
u
n
i
t
 
s
t
r
e
n
g
t
h
e
n
s
 
a
n
d
 
c
o
n
t
i
n
u
e
s
 
t
h
e
 
s
y
m
m
e
t
r
y
 
c
o
n
c
e
p
t
s
 
i
n
t
r
o
d
u
c
e
d

i
n
 
t
h
e
 
p
r
e
v
i
o
u
s
 
u
n
i
t
s
.

T
h
e
 
c
h
i
l
d
 
o
b
s
e
r
v
e
s
 
s
y
m
m
e
t
r
i
c
a
l
 
p
a
t
t
e
r
n
s
 
i
n
 
h
i
s

e
n
v
i
r
o
n
m
e
n
t
 
a
n
d
 
T
r
o
d
u
c
c
s
 
s
o
m
e
 
p
a
t
t
e
r
n
s
.

I
n
c
l
u
d
e
d
 
a
r
e
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
t
e
s
t
s

f
o
r
 
t
h
r
e
e
 
t
y
p
e
s
 
o
f
 
s
y
m
m
e
t
r
y
:

1
)

H
c
p
c
a
t
i
n
g
 
P
a
t
t
e
r
n
s

2
)

L
i
n
e
 
S
y
m
m
e
t
r
y

3
)

R
o
t
a
t
i
o
n
a
l
,
 
c
r
 
T
u
r
n
i
n
g
,
 
S
y
m
m
e
t
r
y

I
n
t
r
o
d
u
c
i
n
r
,
 
i
,
:
c
a
s
u
r
e
m
e
n
t

S
i
n
c
e
 
a
l
l
 
m
c
a
s
u
r
L
m
e
n
t
 
i
s
 
e
s
s
e
n
t
i
a
l
l
y
 
a
 
s
e
r
i
e
s
 
o
f
 
c
o
m
p
a
r
i
s
o
n
s
 
o
f
 
t
w
o

o
b
j
e
c
t
s
,
 
t
h
e
 
r
u
d
i
m
e
n
t
a
r
y
 
c
o
m
p
a
r
i
s
o
n
s
 
b
e
g
i
n
 
i
n
 
t
h
i
s
 
u
n
i
t
.

L
e
n
g
t
h
,
 
a
r
e
a
,

v
o
l
u
m
e
,
 
a
n
d
 
t
i
m
e
 
d
u
r
a
t
i
o
n
s
 
a
r
e
 
c
o
m
p
a
r
e
d
.

F
i
r
s
t
 
t
w
o
,
 
t
h
e
n
 
t
h
r
e
e
 
o
r
 
m
o
r
e

o
b
j
e
c
t
s
 
a
r
o
 
c
o
m
p
a
r
e
d
.

F
r
o
m
 
t
h
e
s
e
 
c
o
m
p
a
r
i
s
o
n
s
,
 
o
r
d
e
r
 
i
s
 
d
e
v
e
l
o
p
e
d
.

N
o

n
u
m
e
r
i
c
a
l
 
'
;
o
r

i
s
 
i
n
v
o
l
v
e
d
.

C
Z

:
=
E
:
L
S
T

I
n
t
r
o
d
u
c
i
n
r
 
S
y
m
m
e
t
r
y

L
I

T
h
i
s
 
u
n
i
t
 
i
n
t
r
o
d
u
c
e
s
 
c
h
i
l
d
r
e
n
 
t
o
 
o
b
s
e
r
v
a
t
i
o
n
 
o
f
 
t
h
e
 
s
y
m
m
e
t
r
i
c
 
p
a
t
t
e
r
n
s

t
h
,
t
 
e
x
i
t
 
J
r
.

,
r
,
i
f
 
e
n
v
i
r
o
n
m
e
n
t
.

O
b
s
e
r
v
a
t
i
o
n
s
 
a
n
d
 
m
a
n
i
p
u
l
a
t
i
o
n
s
 
o
f
 
a
 
v
a
r
i
e
t
y

o
f
 
a
c
t
u
a
l
 
o
b
j
e
c
t
s
 
b
y
 
t
i
l
e
 
r
.
h
i
l
d
r
e
n
 
f
o
r
m
 
t
h
e
 
b
a
s
e
s
 
f
o
r
 
m
o
s
t
 
o
f
 
t
h
e
 
l
e
s
s
o
n
s
.

A
 
c
h
i
l
d
 
w
i
l
l
 
n
o
t
i
c
e
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
i
n
 
b
o
d
y
 
s
h
a
p
e
 
b
e
t
w
e
e
n
 
t
h
e
 
b
u
t
t
e
r
f
l
y
 
a
n
d

t
h
e
 
m
o
t
h
;
 
f
o
r
 
i
n
s
t
a
n
c
e
.

2
/
.
1
7
7
=
S
T

I
n
v
e
s
t
i
g
a
t
i
n
g
 
S
y
s
t
e
m
s

C
h
i
l
d
r
e
n
 
a
c
q
u
i
r
e
 
t
h
e
 
i
d
e
a
 
o
f
 
"
s
y
s
t
e
m
"
 
a
s
 
a
n
y
 
g
r
o
u
p
 
c
f
 
i
n
t
e
r
r
e
l
a
t
e
d

o
b
j
e
c
t
s
 
o
r
 
s
u
b
s
t
a
n
c
e
s
.

C
h
i
l
d
r
e
n
 
r
e
m
o
v
e
 
o
b
j
e
c
t
s
 
f
r
o
m
 
a
 
s
y
s
t
e
m
 
a
n
d
 
o
b
s
e
r
v
e

i
f
 
i
t
 
c
o
n
t
i
n
u
e
s
 
t
o
 
w
o
r
k
.

E
a
c
h
 
l
e
s
s
o
n
 
i
s
 
i
n
t
r
o
d
u
c
e
d
 
b
y
 
a
 
d
e
m
o
n
s
t
r
a
t
i
o
n

w
i
t
h
 
t
h
e
 
c
h
i
l
d
r
e
n
 
p
a
r
t
i
c
i
p
a
t
i
n
g
.

S
y
s
t
e
m
s
 
s
t
u
d
i
e
d
 
i
n
c
l
u
d
e
:

1
)

H
o
l
d
i
n
g
 
T
h
i
n
g
s
 
U
p

2
)

R
o
l
l
i
n
g
 
B
a
l
l
s

I
n
f
l
a
t
i
n
g
 
a
 
h
a
l
l
o
o
n

1
.
)

A
 
S
t
r
a
n
g
e
 
R
e
d
 
C
o
l
o
r

r
)

-
y
-
t
e
m
m
 
f
o
r

b
L
i
h
t
i
r
7
 
a
 
F
a
i
l
b

7
F
i
n
d
i
r
u
7
 
Y
c
'
,
7
 
S
y
s
t
e
m
s
 
f
o
r
 
L
i
g
h
t
i
n
g
 
a
 
P
u
i
b
.



7
1
1
7
 
:
E
:
 
T
A
S
T

L
i
i
n
t
g
 
T
h
i
n
g
s
 
i
n
 
.
7
1
-
1
-
:
 
a
n
d
 
C
;
l
.
L
-
.
.
n
-
a
o
m

i
s
 
1
:
-
.
o
k
 
s
e
r
v
e
s
 
a
s
 
a
 
h
a
n
d
b
o
o
i
e
f
b
r
 
t
h
e
 
t
e
a
c
h
e
r
 
i
n
 
t
h
e
 
f
i
e
l
d
 
o
f
 
l
i
f
e

s
e
i
e
n
c
c
s
 
w
i
t
h
i
n
 
t
h
e
 
c
l
a
s
s
r
o
o
m
 
o
r
 
l
i
v
i
n
g
,
 
t
h
i
n
g
s
 
a
c
c
e
s
s
i
b
l
e
 
t
o
 
t
h
e
 
c
l
a
s
s
r
o
o
m
.

I
t
 
i
n
c
l
u
d
e
s
 
a
 
,
r
i
d
e
 
v
a
r
i
e
t
y
 
o
f
 
i
d
e
a
s
 
i
n
 
d
c
v
e
l
o
p
i
n
c
 
t
e
a
c
h
e
r
 
a
c
h
i
e
v
e
m
e
n
t

t
o
,
:
a
r
d
 
i
n
s
t
r
I
c
t
i
v
e
 
e
x
p
e
r
i
e
n
c
e
s
.

C
h
a
p
t
e
r
 
t
i
t
l
e
s
 
s
u
c
h
 
s
s
 
"
Y
o
u
r
 
C
l
a
s
s
r
o
o
m

G
a
r
d
e
n
,
"
 
"
Y
o
u
r
 
C
l
a
s
s
r
o
o
m
 
Z
o
o
,
"
 
a
n
d
 
"
W
h
e
n
 
C
h
i
l
d
r
e
n
 
r
i
n
g
 
T
h
i
n
g
s
 
I
n
"
 
a
r
e

v
a
l
u
a
b
l
e
 
a
i
d
s
 
i
n
 
b
e
g
i
n
n
i
n
g
 
a
 
l
i
f
e
 
s
c
i
e
n
c
e
 
r
o
o
m
.

1
U
.
:
7
=
S
T

M
e
a
s
u
r
i
n
g
 
w
i
t
h
 
R
e
f
e
r
e
n
c
e
 
U
n
i
t
s

P
r
e
v
i
o
u
s
 
m
e
a
s
u
r
e
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
a
r
c
 
e
x
t
e
n
d
e
d
 
t
o
 
i
n
c
l
u
d
e
 
a
s
s
i
g
n
i
n
g

n
u
m
b
e
r
s
 
b
y
 
t
h
e
 
u
s
e
 
o
f
 
v
a
r
i
o
u
s
 
s
t
a
n
d
a
r
d
 
u
n
i
t
s
.

:
:
e
a
s
u
r
e
m
e
n
t
 
i
n
v
o
l
v
e
s

e
s
t
a
b
l
i
s
h
i
n
g
 
a
 
r
a
n
k
i
n
g
 
o
r
d
e
r
 
o
f
 
o
b
j
e
c
t
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
m
a
g
n
i
t
u
d
e
 
o
f

s
o
m
e
 
p
r
o
p
e
r
t
y
.

P
a
p
e
r
 
c
l
i
p
s
,
 
c
o
r
k
s
,
 
a
n
d
 
p
e
n
d
u
l
u
m
s
 
a
r
e
 
u
s
e
d
 
b
y
 
t
h
e
 
c
h
i
l
d
r
e
n
.

L
a
t
e
r
 
a
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
 
c
o
m
m
o
n
 
u
n
i
t
s
 
s
u
c
h
 
a
s
 
i
n
c
h
e
s
,
 
c
e
n
t
i
m
e
t
e
r
s
,
 
q
u
a
r
t
s
,

a
n
d
 
s
e
c
o
n
d
s
.

O
t
h
e
r
 
a
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
 
w
o
r
k
 
w
i
t
h
 
o
p
t
i
c
a
l
 
i
l
l
u
s
i
o
n
s
,
 
c
o
u
n
t
i
n
g

a
n
o
 
a
d
d
i
t
i
o
n
 
g
a
m
e
s
,
 
d
i
s
t
i
n
c
t
i
a
n
s
 
a
m
o
n
g
,
 
a
r
e
a
s
 
a
n
d
 
v
o
l
u
m
e
s
,
 
a
n
d
 
c
l
o
c
k
 
a
n
d

c
a
l
e
n
d
a
r
 
d
r
i
l
l
s
.

:
m
r
!
7
:
7
,
S
T

O
b
s
e
r
v
i
n
g
 
P
r
o
p
e
r
t
i
e
s

T
h
e
 
e
:
i
l
d
r
e
n
 
l
e
a
r
n
 
t
o
 
r
e
c
o
g
n
i
z
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
o
b
j
e
c
t
s
 
b
y
 
o
b
s
e
r
v
i
n
g

r
T
i
t
h
 
e
a
c
h
 
o
f
 
t
h
e
i
r
 
f
i
v
,
 
s
e
n
s
e
s
 
a
n
d
 
b
y
 
p
e
r
f
o
r
m
i
n
g
 
s
p
e
c
i
a
l
 
t
e
s
t
s
.

L
a
t
e
r

t
h
e
 
c
h
i
l
d
r
e
n
 
g
r
o
u
p
 
g
i
v
e
n
 
o
b
j
e
c
t
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
o
n
e
 
p
r
o
p
e
r
t
y
 
a
n
d
 
i
d
e
n
t
i
f
y

e
a
c
h
 
g
r
o
u
r
 
a
s

s
u
b
s
e
t
.

S
u
b
s
e
q
u
e
n
t
l
y
,
 
c
h
i
l
d
r
e
n
 
a
r
e
 
a
s
k
e
d
 
t
o
 
c
l
a
s
s
i
'
y

o
b
j
e
c
t
s
 
o
n
 
t
h
e
 
b
a
s
i
s
 
o
,
r
.
 
t
a
r
o
 
p
r
o
p
e
r
t
i
e
s
,
 
s
a
d
 
t
o
 
i
d
e
n
t
i
f
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
o
f

o
u
t
s
e
t
s
 
t
h
a
t
 
t
h
e
y
 
a
r
r
a
n
g
e
 
w
i
t
h
i
n
 
c
l
o
s
e
d
 
c
u
r
v
e
s
 
o
f
 
y
a
r
n
 
a
n
d
 
o
n
 
c
h
a
r
t
s
.

R
v
e
n
t
u
a
n
y
 
c
o
J
o
s
 
t
h
e
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
o
f
 
o
b
j
e
c
t
s
 
o
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
t
h
r
e
e

T
r
o
p
e
r
t
i
c
a
,

U
s
i
n
g
 
O
r
 
S
e
n
s
e
s

:
;
.
.
n
s
a
 
e
x
p
e
r
i
e
n
c
e
s
 
i
n
v
o
l
v
i
n
g
,
 
s
i
g
h
t
,
 
h
e
a
r
i
n
g
,
 
s
m
e
l
l
,
 
t
a
s
t
e
,
 
a
n
d
 
t
o
u
c
h

I
n
c
r
e
a
s
e
 
t
h
e
 
c
h
i
l
d
'
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
h
i
s
 
s
e
n
s
e
s
 
a
s
 
h
e
 
u
s
e
s
 
t
h
e
m
.

T
h
e
 
u
n
i
t

f
i
r
s
t
 
e
x
p
l
o
r
e
s
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
f
a
m
i
l
i
a
r
 
o
b
j
e
c
t
s
 
a
n
d
 
t
h
e
n
 
p
r
o
d
u
c
e
s
 
"
m
y
s
t
e
r
y

o
b
j
e
c
t
s
.
"



N
1
7
.
7
d
E
7
'
S
T

a
n
e
.
l
!
c
n
r
i
e
r
r
i
.
7

c
h
i
l
d
r
e
n
 
a
r
c
 
e
n
c
o
u
r
a
g
e
d
 
t
o
 
w
a
t
c
h
,
 
t
o
 
,
n
i
n
d
c
r
,

-
-
.
n
d
 
t
o

s
e
e
k
 
t
h
e
i
r
 
o
w
n
 
a
n
s
w
e
r
s
 
t
h
r
o
u
g
h
 
d
i
s
c
o
v
e
r
y
 
a
n
d
 
t
e
s
t
i
n
g
.

T
h
e
 
a
c
t
i
v
i
t
i
e
s
 
o
f
 
t
h
e
 
u
n
i
t
 
m
e
e
t
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
a
l
 
n
e
e
d
s
 
o
f
 
a
 
c
h
i
l
d

a
n
d
 
e
n
c
o
u
r
a
g
e
 
h
i
s
 
n
a
t
u
r
a
l
 
c
u
r
i
o
s
i
t
y
.

T
h
e
 
c
h
i
l
d
 
e
x
p
l
o
r
e
s
 
h
i
s
 
c
l
a
s
s
r
o
o
m
,

t
h
e
 
s
c
h
o
o
l
 
b
u
i
l
d
i
n
g
,
 
t
h
e
 
p
l
a
y
g
r
o
u
n
d
,
 
a
n
d
 
t
h
e
 
n
e
i
g
h
b
o
r
h
o
o
d
.

W
h
e
n
 
h
e

b
e
c
o
m
e
s
 
c
o
n
f
i
d
e
n
t
 
o
f
 
e
x
p
r
e
s
s
i
n
g
 
h
i
s
 
c
u
r
i
o
s
i
t
y
 
f
r
e
e
l
y
,
 
h
e
 
i
s
 
e
n
c
o
u
r
a
g
e
d

t
o
 
d
i
s
c
u
s
s
 
a
n
d
 
q
u
e
s
t
i
o
n
 
L
i
s
 
o
w
n
 
w
o
n
d
e
r
i
n
g
s
.

O
t
h
e
r
 
l
e
s
s
o
n
s
 
d
i
s
c
u
s
s
,

q
u
e
s
t
i
o
n
,
 
a
n
d
 
t
e
s
t
 
s
u
c
h
 
t
o
p
i
c
s

t
h
e
 
w
e
a
t
h
e
r
 
a
n
d
 
n
i
g
h
t
 
a
n
d
 
d
a
y
.

S
t
u
d
y

o
f
 
t
h
i
s
 
u
n
i
t
 
p
r
o
v
i
d
e
s
 
t
h
e
 
c
h
i
l
d
 
w
i
t
h
 
m
a
n
y
 
i
n
t
e
r
e
s
t
i
n
g
 
e
x
p
e
r
i
e
n
c
e
s
 
t
h
a
t

e
x
p
a
n
d
 
b
i
z
 
p
o
w
e
r
s
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
,
 
h
i
s
 
c
a
p
a
c
i
t
y
 
f
o
r
 
w
a
t
c
h
i
n
g
 
a
n
d
 
w
o
n
d
e
r
i
n
g
,

a
n
d
 
h
i
s
 
v
e
r
b
a
l
 
s
k
i
l
l
s
 
o
f
 
c
o
m
m
u
n
i
c
a
t
i
o
-
,

A
l
l
 
T
e
a
c
:
o
r
T
s
 
G
u
i
d
e
s
.
 
f
o
r
 
=
M
A
S
T
 
u
n
i
t
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m

Y
I
N
N
1
Z
S
T
.

K
i
t
s
 
a
n
d
 
i
t
e
m
s
 
f
r
o
m
 
k
i
t
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
N
a
c
a
l
a
s
t
e
r

S
c
i
e
n
t
i
f
i
c
 
C
o
r
p
o
r
a
t
i
o
n
.



S
C
1
5

T
n
t
e
r
a
c
t
i
o
n

T
h
e
 
I
n
t
e
r
a
c
t
i
o
n
 
u
n
i
t
 
p
r
e
s
e
n
t

a
 
w
i
d
e
 
v
a
r
i
e
t
y
 
o
f
 
p
h
e
n
o
m
e
n
a
 
c
h
a
s
e
n

f
r
o
m
 
m
a
n
y
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
o
f
 
p
h
y
s
i
c
a
l
 
s
c
i
u
n
c
o
.

I
n
i
t
i
a
l
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
s
e

p
h
e
n
o
m
e
n
a
 
i
s
 
a
f
f
o
r
d
e
d
 
t
h
r
o
u
g
h
 
c
o
m
m
o
n
 
o
b
j
e
c
t
s
 
s
u
c
h
 
a
s
 
a
 
m
a
g
n
e
t
 
a
n
d
 
p
a
p
e
r

c
l
i
p
s
,
r
u
b
b
c
r
 
b
a
n
d

a
n
d
 
a
 
s
p
r
i
n
g
,
 
a
n
d
 
c
l
a
y
.

E
a
c
h
 
a
c
t
i
v
i
t
y
 
i
s
 
i
n
v
e
s
t
i
g
a
t
e
d

f
u
r
t
h
e
r
 
i
n
 
e
x
p
l
o
r
a
t
i
o
n
 
a
n
d
 
d
i
s
c
o
v
e
r
y
 
a
s
 
c
h
i
l
d
r
e
n
 
w
o
r
k
 
w
i
t
h
 
p
u
l
l
e
y
 
s
y
s
t
e
m
s
,

p
h
o
t
o
g
/
a
p
h
i
c
 
p
a
p
e
r
,
 
m
a
g
n
e
t
i
c
 
c
o
m
p
a
s
s
e
s
,
 
e
l
e
c
t
r
i
c
 
c
i
r
c
u
i
t
s
,
 
a
n
d
 
o
t
h
e
r

s
y
s
t
e
m
s
. T
h
e
 
t
r
e
a
t
m
e
n
t
 
o
f
 
t
h
e
 
c
o
n
c
e
p
t
s
 
o
u
t
l
i
n
e
d
 
i
n
 
t
h
e
 
g
u
i
d
e
 
i
s
 
o
f
 
p
a
r
t
i
c
u
l
a
r

i
n
t
e
r
e
s
t
.

T
h
e
s
e
 
a
r
c
 
e
m
b
r
a
c
e
d
 
t
y
 
t
h
e
 
s
y
s
t
e
m
s
 
c
o
n
c
e
p
t
 
a
n
d
 
i
n
t
e
r
a
c
t
i
o
n

c
o
n
c
e
p
t
.

,
 
.
.
h
o
l
e
 
m
a
d
e
 
t
i
c
,
 
o
f
 
r
a
n
t
s
.

T
h
i
s
 
c
o
n
c
e
p
t

i
s
 
a
p
p
l
i
e
d

h
c
n
e
v
e
r
 
a
 
w
h
o
l
e
,
 
i
t
s
 
p
a
r
t
s
,
 
a
n
d
 
t
h
e
i
r
 
i
n
t
e
r
r
e
l
a
t
i
o
n
s
h
i
p
s
 
m
U
s
T
e

a
l
l
 
b
e
 
k
e
p
t
 
c
l
e
a
r
l
y
 
i
n
 
m
i
n
d
.

F
i
v
r
y
o
n
s
±
 
u
s
e
s
 
t
h
e
 
s
y
s
t
e
m
s
 
c
o
n
c
e
p
t
 
i
n
f
o
r
m
a
l
l
y

w
i
t
h
o
u
t
 
r
e
a
l
l
y
 
b
e
i
n
g
 
a
w
a
r
e
 
t
h
a
t
 
h
e
 
i
s
 
u
s
i
n
g
 
i
t
.

E
v
e
r
y
o
n
e
 
f
o
c
u
s
e
s
 
h
i
s

a
t
t
e
n
t
i
o
n
 
t
e
m
p
o
r
a
r
i
l
y
 
o
n
 
p
a
r
t
s
 
o
f
 
h
i
s
 
e
n
v
i
r
o
n
m
e
n
t
 
a
n
d
 
i
g
n
o
r
e
s
 
o
r
 
n
e
g
l
e
c
t
s

o
t
h
e
r
 
p
a
r
t
s
 
o
f
 
i
t
.

E
e
c
a
u
s
e
 
t
h
e
 
m
a
t
t
e
r
 
m
a
k
i
n
g
 
u
p
 
a
 
s
y
s
t
e
m
 
m
a
y
 
b
e
 
s
u
b
d
i
v
i
d
e
d
,
 
r
e
a
r
r
a
n
g
e
d
,

o
r
 
c
h
a
n
g
e
d
 
i
n
 
a
p
p
e
a
r
a
n
c
e
 
w
i
t
h
o
u
t
 
d
e
s
t
r
o
y
i
n
g
 
t
h
e
 
e
n
t
i
t
y
 
o
f
 
t
h
e
 
s
y
s
t
e
m
,
 
i
t

C
s
a

i
s
 
s
o
m
e
t
i
m
e
s
 
d
i
f
f
i
c
u
l
t
 
t
o
 
r
e
c
o
g
n
i
s
e
 
a
 
s
;
,
 
t
e
m
 
a
f
t
e
r
 
s
u
c
h
 
a
 
c
h
a
n
g
e
 
h
a
s
 
t
a
k
e
n

C
r
)

p
l
a
c
e
.

(
C
o
n
s
e
r
v
a
t
i
o
n
 
o
f
 
X
a
i
:
t
e
r
)

:
I
a
t
t
e
r
 
a
n
d
 
e
n
e
r
g
y
 
a
r
e
 
o
f
 
c
e
n
t
r
a
l
 
c
o
n
c
e
r
n
 
t
o
 
t
h
e
 
p
h
y
a
l
c
a
l
 
s
c
i
e
n
t
i

R
e
 
s
o
c
k
.
'
 
t
o
 
u
n
d
e
r
s
t
a
n
d
 
i
n
 
w
h
a
t
 
w
a
y
s
 
4
 
s
y
s
t
e
m
 
g
.
a
y
 
s
t
o
r
e
 
e
n
e
r
g
y
 
a
n
d
 
h
o
w
 
t
h
e

e
n
e
r
g
y
 
m
a
y
 
b
t
,
 
t
r
a
n
s
f
e
r
r
e
d
 
a
s
 
c
h
a
n
g
e
s
 
o
c
c
u
r
 
w
i
t
h
i
r
 
a
 
s
y
s
t
e
m
.

T
h
i
s
 
u
n
i
t
 
i
n
t
r
o
d
u
c
e
r
 
t
h
e
 
s
y
s
t
e
m
s
 
c
o
n
c
e
r
t
 
a
n
d
 
a
l
l
 
t
h
e
 
s
u
b
c
o
n
c
e
p
t
s

w
h
i
l
e
 
c
h
i
l
d
.
.
 
e
a
 
a
r
e
 
d
e
v
e
l
o
p
i
n
g
 
c
o
n
s
e
r
v
a
t
i
o
n
 
l
o
g
i
c
.

T
h
e
 
i
n
t
e
r
a
c
t
i
o
n
 
c
o
n
c
e
p
t
 
i
s
 
e
m
p
l
o
y
e
d
 
t
o
 
p
r
o
v
i
d
e
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
s
h
o
w

h
o
w
 
o
b
,
e
c
t
s
 
h
a
v
e
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
w
h
e
r
e
i
n
 
t
h
e
y
 
j
o
i
n
t
l
y
 
p
r
o
d
u
c
e
 
a
n
 
e
f
f
e
c
t
,

h
i
c
h
 
i
s
 
t
h
e
 
r
e
s
u
l
t
 
o
f

a
c
t
i
c
a
 
T
o
n

p.
eh

 e
th

er
.

I
n
f
l
u
e
n
c
e
 
a
n
d
 
i
n
t
e
r
a
c
t
i
o
n
 
a
r
e
 
s
b
s
t
r
a
c
t
 
i
d
e
a
s
 
-
t
h
a
t
 
w
e
 
c
a
n
n
o
t
 
o
b
s
e
r
v
e

d
i
r
e
c
t
l
y
.

T
h
e
i
r
 
e
f
f
e
c
t
s
 
a
r
e
 
w
h
a
t
 
w
e
 
d
o
 
o
b
s
e
r
v
e
.

I
t
 
i
s
 
p
o
s
s
i
b
l
e
 
t
o
 
r
e
v
e
r
s
e

t
h
e
 
r
e
a
s
o
n
i
n

s
o
 
t
h
a
t
 
W
e
 
s
t
a
r
t
 
w
i
t
h
 
t
h
e
 
o
b
s
e
r
v
e
d
 
e
f
f
e
c
t
s
,
 
t
h
e
 
e
v
i
d
e
n
c
e
,
 
a
i
d

i
d
e
n
t
i
f
y
 
t
h
e
 
i
n
t
e
r
a
c
t
d
n
g
 
o
b
j
e
c
t
s
 
t
h
a
t
 
w
a
r
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
s
e
 
e
f
f
e
c
t
s
.

T
h
e
 
I
n
t
e
r
a
a
t
i
o
n
 
u
n
i
t
 
p
r
o
v
i
d
e
s
 
l
o
w
e
r
-
l
e
v
e
l
 
a
b
s
t
r
a
c
t
i
o
n
s
 
w
h
i
c
h
 
o
f
f
e
r

E
x
c
e
l
l
e
n
t
 
f
i
r
s
t
-
h
a
n
d
 
e
x
p
e
r
i
e
n
c
e
s
 
f
o
r
 
h
i
g
h
e
r
-
l
e
v
e
l
 
a
b
s
t
r
a
c
t
i
o
n
s
 
t
h
a
t
 
s
t
u
d
e
n
t
s

f
a
c
e
 
l
a
t
e
r
 
o
n
.

1
,
i
a
t
e
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
t
s
 
G
u
i
d
e

C
o
m
p
l
e
t
e
 
K
i
t

T
e
a
e
h
e
r
t
s
 
R
e
p
l
a
c
e
m
e
n
t
 
K
i
t

S
'
.
e
d
e
n
t
'
s
 
i
l
e
n
l
a
c
e
n
e
n
t
 
K
i
t

S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
y
 
F
o
o
k
l
e
t

A
l
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
e
 
a
v
a
i
l
n
i
e
 
f
r
o
m
 
D
.
 
C
.
 
B
e
a
t
h
 
a
n
d
 
C
o
m
p
a
n
y
.



S
C
I
S

L
i
f
e
 
C
y
c
l
e
s

L
i
f
e
 
C
y
c
l
e
s
 
i
s
 
a
 
l
i
f
e
 
s
c
i
c
a
c
e
 
u
n
i
t
 
d
e
v
o
t
e
d
 
t
o
 
t
h
e
 
i
n
v
e
s
t
i
g
a
t
i
o
n
 
o
f

e
c
o
s
y
s
t
e
m
s
 
b
y
 
f
o
c
u
s
i
n
g
 
o
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
o
r
g
a
n
i
s
m
.

C
h
i
l
d
r
e
n
 
o
b
s
e
r
v
e

g
r
o
w
t
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
.
 
t
h
e
y
 
o
b
s
e
r
v
e
 
s
o
m
e
 
a
s
p
e
c
t
s
 
o
f
 
r
e
p
r
o
d
u
c
t
i
o
n
,
 
a
n
d

t
h
e
y
 
o
b
s
e
r
v
e
 
d
e
a
t
h
.

h
e
e
d
s
 
c
a
n
 
b
e
 
g
e
r
m
i
n
a
t
e
,
'
 
a
n
d
 
t
h
e
 
e
a
r
l
y
 
g
r
o
w
t
h
 
o
f
 
r
o
o
t
s

c
a
n
 
b
e
 
o
b
s
e
r
v
e
d
.

P
l
a
n
t
s
 
c
a
n
 
b
e
 
c
a
r
e
d
 
f
o
r
 
u
n
t
i
l
 
t
h
e
y
 
r
e
a
c
h
 
m
a
t
u
r
i
t
y
 
a
n
d

p
r
o
d
u
c
e
 
f
l
o
w
e
r
s
 
a
n
d
 
t
h
e
n
 
s
e
e
d
s
.

F
r
o
g
 
e
g
g
s
 
c
o
n
 
b
e
 
s
e
e
n
 
c
h
a
n
g
i
n
g
 
i
n
t
o

t
a
d
p
o
l
e
s
 
a
n
d
 
t
h
e
n

i
n
t
o
 
a
d
u
l
t
s
.

T
r
s
e
c
t
s
 
s
u
c
h
 
a
s
 
t
h
e
 
f
r
u
i
t
 
f
l
y
 
a
n
d
 
t
h
e

c
r
i
c
k
e
t
 
c
a
n
 
b
e
 
o
b
s
e
r
v
e
d
 
g
o
i
n
g
 
t
h
r
o
u
g
h
 
t
h
c
i
r
 
d
e
v
e
l
o
p
m
e
n
t
a
l
 
s
t
a
g
e
s
,
 
a
n
d

a
s
 
g
e
n
e
r
a
t
i
o
n
 
f
o
l
l
o
w
s
 
g
e
n
e
r
a
t
i
o
n
,
 
t
h
e
 
i
d
e
a
s
 
o
f
 
r
e
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
d
e
a
t
h

e
m
e
r
g
e
. O
t
h
e
 
l
.
 
l
i
f
e
 
c
y
c
l
e
s
 
a
s
i
e
.
e
 
f
r
o
m
 
t
h
o
s
e
 
u
s
e
d
 
i
r
k
 
t
h
e
 
u
n
i
t
 
c
a
n
 
b
e
 
s
t
u
d
i
e
d
.

(
S
e
e
 
s
u
g
g
e
s
t
e
d
 
r
e
s
c
t
r
c
c
s
.
)

A
c
t
i
v
i
t
i
e
s
 
i
n
c
h
 
d
e
 
e
x
p
e
r
i
e
n
c
s
s
 
r
a
n
g
i
n
g
 
f
r
o
m
 
r
e
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
g
r
o
w
t
h

t
o
 
m
e
t
a
m
o
r
p
h
o
s
i
s
 
a
n
d
 
b
i
o
t
i
c
 
p
o
t
e
n
t
i
a
l
.

M
a
t
e
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
f
s
 
G
t
i
d
e

C
o
m
p
l
e
t
e
 
K
i
t

A
l
l
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n
d
 
C
o
m
p
a
n
y
.



z
c
I
s

M
a
t
a
r
i
a
l
 
C
h
j
e
c
t
s

T
h
e
 
n
o
n
c
e
p
t
 
t
h
a
t
 
m
a
t
t
e
r
 
e
x
i
s
t
s
 
a
n
d
 
h
a
s
 
p
r
o
p
e
r
t
i
e
s
 
i
s
 
c
u
e
 
o
f
 
t
h
e

f
i
r
s
t
 
a
b
s
t
r
a
c
.
i
o
d
s
 
C
l
e
 
c
h
i
l
d
 
i
s
 
a
b
l
e
 
t
o
 
u
n
d
c
,
r
s
t
a
n
d
 
a
n
d
 
d
e
a
l
 
w
i
t
h
.

O
b
j
e
c
t
s
 
1
.
n
t
r
o
d
u
c
e
s
 
t
h
e
 
c
h
i
l
d
 
t
o
 
t
h
e
 
f
u
n
d
a
m
e
n
t
a
l
 
c
o
n
c
e
p
t
s
 
o
f

o
b
j
e
c
t
s
 
a
n
d
 
t
h
e
i
r
 
p
r
o
p
e
r
t
i
e
s
.

I
t
 
l
e
a
d
s
 
h
i
m
 
t
o
 
m
a
n
i
p
u
l
a
t
e
,
 
d
e
s
c
r
i
b
e
,

c
o
m
p
a
r
e
,
 
a
n
a
 
c
h
a
n
g
e
 
t
h
e
 
f
o
r
m
 
o
f
 
s
a
m
p
l
e
s
 
o
f
 
m
e
t
a
l
s
,
 
w
o
o
d
s
.
 
p
l
a
s
t
i
c
s
,

g
r
a
n
u
l
a
r
 
m
a
t
e
r
i
a
l
s
,
 
l
i
q
v
i
d
s
,
 
g
a
s
e
s
,
 
e
t
c
.

T
h
e
 
m
a
i
n
 
o
b
j
e
c
t
i
v
e
 
o
f
 
U
6
c
 
v
n
i
t
 
i
s
 
t
o
 
t
e
a
c
h
 
t
h
e
 
c
h
i
l
d
 
t
o
 
r
e
c
o
g
n
i
z
e

m
a
t
e
r
i
a
l
 
o
b
j
e
c
t
:
,
 
i
n
 
h
i
s
 
o
w
n
 
e
n
v
i
r
o
n
m
e
n
t
.

T
b
a
 
o
b
j
e
c
t
s
 
t
h
e
m
s
e
l
v
e
s
 
a
r
e
 
t
o

b
e
 
d
i
s
t
i
n
g
u
i
s
h
e
d
 
f
r
o
m
 
t
h
e
i
r
 
p
r
o
p
e
r
t
i
e
s
.

'
:
T
h
i
l
e
 
d
e
a
l
i
n
g
 
w
i
t
h
 
m
a
t
e
r
i
a
l
 
o
b
j
e
c
t
s
 
i
n
 
t
h
i
s
 
u
n
i
t
,
 
t
h
e
 
c
h
i
l
d
 
w
i
l
l

d
e
v
e
l
o
p
 
v
a
r
i
o
u
s
 
a
t
t
i
t
u
d
e
s
,
 
a
b
i
l
i
t
i
e
s
,
 
a
n
d
 
s
k
i
l
l
s
,
 
i
n
c
l
u
d
i
n
g
 
h
a
b
i
t
s
 
o
f

c
a
r
e
f
u
l
 
o
b
s
e
r
v
a
t
i
o
n
,
 
a
 
v
o
c
a
b
u
l
a
r
y
 
t
h
a
t
 
i
s
 
u
s
e
f
u
l
 
i
n
 
d
e
s
c
r
i
b
i
n
g
 
o
b
j
e
c
t
s
,

m
e
t
h
o
d
s
 
o
f
 
r
e
c
o
r
d
i
n
g
 
o
b
s
e
r
v
a
t
i
o
n
s
 
a
n
d
 
e
x
r
c
r
i
e
a
c
e
s
,
 
a
n
d
 
t
h
e
 
a
b
i
l
i
t
y
 
t
o

d
i
-
c
r
i
m
i
n
a
t
e
 
f
i
n
e
 
d
i
f
f
e
r
e
n
c
e
s
 
a
n
d
 
t
o
 
r
e
c
o
g
n
i
z
e
 
b
r
o
a
d
 
s
i
m
i
l
a
r
i
t
i
e
s
.

L
a
t
e
r
i
a
l
s
 
l
'
e
e
d
e
d
:

r
a
t
e
r
i
a
l
 
O
b
j
e
c
t
s
 
(
1
9
6
6
)
 
C
o
m
p
l
e
t
e
 
K
i
t
 
(
i
n
c
l
u
d
e
s
 
T
e
a
c
h
e
r
'
s
 
G
u
t
d
e
,

a
c
t
i
v
i
t
y
 
s
h
e
e
t
s
 
a
-
.
1
c
1
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
3
2
 
s
i
A
i
d
e
n
t
s
)

R
e
p
l
a
c
e
m
e
a
t
 
K
i
t
 
(
f
o
r
 
1
6
 
s
t
u
d
e
n
t
s
)

T
e
a
c
_
e
r
'
s
 
S
u
i
d
e

c
t
i
v
i
t
7
 
S
h
e
e
t
s
 
(
I
 
s
e
t
,
 
6
0
 
s
h
e
e
t
.
:
)

A
1
1
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n
d
 
C
o
m
p
a
n
y
.



O
r
g
a
n
i
s
m
s

O
r
g
a
n
i
s
m
s
 
i
s
 
c
e
n
t
e
r
e
d
 
o
n
 
a
 
c
l
a
s
s
r
o
o
m
 
m
o
d
e
l
 
o
f
 
a
n
 
e
c
o
s
y
s
t
e
m
 
-
-
a
n

a
q
u
a
r
i
u
m
.

S
o
m
e
 
o
f
 
t
h
e
 
b
a
s
i
c
 
p
r
o
c
e
s
s
e
s
,
 
i
n
t
e
r
a
c
t
i
o
n
s
,
a
n
d
 
c
o
n
d
i
t
i
o
n
s

t
h
a
t
 
a
r
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 
o
f
 
l
i
f
e
 
a
r
e
 
d
i
s
c
o
v
e
r
e
d
 
a
s
 
t
h
e
 
c
h
i
l
d
r
e
n
 
o
b
s
e
r
v
e

e
v
e
n
t
s
 
i
n
 
t
h
e
 
a
q
u
a
r
i
u
m
,
 
a
s
 
t
h
e
y
 
r
a
i
s
e
 
a
n
d
 
i
n
v
e
s
t
i
g
a
t
e
 
c
e
r
t
a
i
n
 
q
u
e
s
t
i
o
n
s
,

a
n
d
 
a
s
 
t
h
e
 
t
e
a
c
h
e
r
 
a
n
d
 
l
e
a
r
n
,
.
:
r
 
i
n
i
t
i
a
t
e
 
a
c
t
i
v
i
t
i
e
s
.

T
h
r
e
e
 
n
a
t
u
r
a
l

e
v
e
n
t
s
 
c
o
n
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
o
c
c
u
r
 
i
n
 
t
h
e
 
a
q
u
a
r
i
a
:

B
i
r
t
l
)
 
o
f
 
g
u
p
p
i
7
s
 
a
n
d
 
,
:
e
 
a
p
p
e
a
r
a
n
c
e
 
o
f
 
s
n
a
i
l
 
e
g
g
s
;

G
r
o
w
t
h
 
o
f
 
g
u
p
p
i
e
s
 
a
n
d
 
y
o
u
n
g
 
s
n
a
i
l
 
e
g
g
s
:

D
e
a
t
h
 
a
n
d
 
d
e
c
a
y
 
o
f
 
o
r
g
a
n
i
s
m
s
-

T
h
e
 
c
o
n
c
e
p
t
 
o
f
 
h
a
b
i
t
a
t
 
i
s
 
i
n
t
r
o
d
u
c
e
d
 
t
o
 
t
h
o
 
n
h
i
l
d
v
u
 
t
o
 
g
p
p
r
i
f
y

p
l
a
c
e
 
W
s
e
r
e
 
a
n
 
o
r
g
a
n
i
s
m
 
l
i
v
e
s
.

T
i
c
 
i
n
v
e
s
t
i
g
a
t
i
o
n
 
o
f
 
a
l
g
a
e
 
a
n
d
 
t
h
e
i
r
 
d
e
p
e
n
d
e
n
c
e
 
o
n
 
l
i
g
h
t
 
p
r
o
v
i
d
e
s

a
c
t
i
v
i
t
i
e
s
 
f
o
r
 
t
h
e
 
u
r
.
t
.

T
h
e
 
c
h
i
l
d
r
e
n
 
s
t
u
d
y
 
f
e
e
d
i
n
g
 
a
n
d
 
d
e
f
e
c
a
t
i
o
n
 
'
,
m
e
n

D
a
p
h
n
i
a
 
e
a
t
 
a
l
g
a
e
.

T
h
e
 
f
o
o
d
 
w
e
b
 
i
s
 
i
n
t
r
o
d
u
c
e
d
 
w
h
e
n
 
D
a
p
h
n
i
a
 
a
r
e
 
i
n
 
t
u
r
n

e
a
t
e
n
 
b
y
 
g
u
p
p
i
e
s
.

T
h
e
 
c
h
i
l
d
r
e
n
 
d
i
s
c
o
v
e
r
 
t
h
a
t
 
d
e
t
r
i
t
u
s
 
o
r
i
g
i
n
a
t
e
s
 
f
r
e
e
 
f
o
c
e
s
 
a
n
d
 
f
r
o
m

d
e
a
d
 
p
l
a
n
t
s

a
n
i
m
a
l
s
.

T
h
u
 
c
o
p
t
r
i
b
u
t
i
o
n
 
o
f
 
d
e
t
r
i
t
u
s
 
t
o
 
s
o
i
l
 
f
e
r
t
i
l
i
t
y

i
s
 
i
n
f
e
r
r
e
d
.

M
a
t
e
r
i
a
l
s
 
r
2
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
i
d
e

E
q
u
i
"
n
e
n
t
 
K
i
t

A
l
l
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n

C
o
m
p
a
n
y
.



S
C
I
S

P
h
a
s
e
s
 
o
f
 
N
t
t
e
r

I
n
 
t
h
i
s
 
u
n
i
t
 
t
h
e
 
c
h
i
l
d
r
e
n
 
c
a
r
r
y
 
o
n
 
e
x
p
e
r
i
m
e
n
t
s
,
 
t
r
y
 
o
u
t
 
n
e
w

c
o
n
c
e
p
t
s
 
a
s
 
a
i
d
s
 
i
n
 
t
h
i
n
k
i
n
g
,
 
a
n
d
 
a
p
p
l
y
 
t
h
e
i
r
 
r
e
a
s
o
n
 
t
o
 
w
h
a
t
 
t
h
e
y
 
h
a
v
e

o
b
s
e
r
v
e
d
.

T
h
e
y
 
a
r
c
 
a
l
s
o
 
e
x
p
e
c
t
e
d
 
t
o
 
e
x
e
r
c
i
s
e
 
t
h
e
i
r
 
i
m
a
g
i
n
a
t
i
o
n
.

T
h
r
o
u
g
h

t
h
e
i
r
 
o
w
n
 
e
x
p
e
r
i
m
e
n
t
s
 
t
h
e
 
c
h
i
l
d
r
e
n
 
w
i
l
l
 
s
t
u
d
y
 
i
n
t
e
r
a
c
t
i
o
n
s
 
i
n
 
w
h
i
c
h
 
n
e
w

k
i
n
d
s
 
o
f
 
m
a
t
e
r
i
a
l
s
 
a
p
p
e
a
r
 
w
h
i
l
e
 
o
l
d
 
o
n
e
s
 
d
i
s
a
p
p
e
a
r
.

T
h
i
n
K
i
n
g
 
a
b
o
u
t

t
h
e
s
e
 
p
h
e
n
o
m
e
n
a
,
 
t
h
e
 
c
h
i
l
d
r
e
n
 
f
i
n
d
 
t
h
a
t
 
a
 
n
e
A
 
c
o
n
c
e
p
t
,
 
P
h
a
s
e
 
o
f
 
n
a
t
t
e
r
,

i
s
 
h
e
l
p
f
u
l
.

T
h
u
s
 
t
h
e
y
 
c
a
n
 
d
e
s
c
r
i
b
e
 
a
n
d
 
t
a
l
k
 
a
b
o
u
t
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
p
h
a
s
e
s

w
i
t
h
o
u
t
 
h
a
v
i
n
g
 
t
o
 
!
n
o
w
 
m
o
r
e
 
a
b
o
u
t
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
t
h
a
n
 
t
h
e
y
 
c
a
n
 
o
b
s
e
r
v
e

d
i
r
e
c
t
l
y
.

P
h
a
s
e
s
 
o
.
 
n
a
t
t
e
r
 
i
s
 
a
 
c
o
n
c
e
p
t
 
c
e
n
t
r
e
,
 
t
o
 
t
h
e
 
u
n
i
t
.

T
h
e

d
i
f
f
e
r
e
n
t
 
k
i
n
d
s
 
o
f
 
o
b
s
e
r
v
e
d
 
m
a
t
e
r
i
a
l
 
a
r
e
 
d
i
f
f
e
r
e
n
t
 
p
h
a
s
e
s
,
 
a
n
d
 
e
a
c
h
 
k
i
n
d

o
f
 
u
n
i
f
o
r
m
 
m
a
t
e
r
i
a
l
 
i
s
 
a
 
p
h
a
s
e
.

I
f
 
t
h
e
 
,
u
a
t
e
r
i
a
l
s
 
i
n
 
a
n
y
 
t
w
o
 
p
a
r
t
s
 
o
f
 
a

s
y
s
t
e
m
 
b
e
h
a
v
e
 
d
i
f
f
e
r
e
n
t
l
y
 
w
h
e
n
 
t
r
e
a
t
e
d
 
w
i
t
h
 
t
h
e
 
s
a
m
e
 
t
e
s
t
 
s
u
b
s
t
a
n
c
e
,

t
h
e
y
 
a
r
e
 
n
o
t
 
t
h
e
 
s
a
m
e
 
k
i
n
d
 
o
f
 
m
a
t
e
r
i
a
l
 
t
h
e
y
 
a
r
e
 
n
o
t
 
t
h
e
 
s
o
m
e
 
p
h
a
s
e
.

i
a
n
y
 
e
x
p
e
r
i
m
m
t
s
 
w
i
t
h
 
l
i
q
u
i
d
s
 
a
n
d
 
g
a
s
e
s
 
a
r
e
 
p
e
r
f
o
r
m
e
d
.

m
a
t
e
r
i
a
l
s
 
"
c
e
d
e
d
.

T
e
a
c
h
e
r
'
.
 
G
u
i
d
e

;
a
t
e
r
i
a
l
s
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n

A
l
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
e
 
u
n
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n
d

C
o
m
p
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n
y
.



SC
IS

Pm
ul

at
io

ns

T
h
i
s
 
u
n
i
t
 
s
w
i
t
c
h
e
s
 
e
m
p
h
a
s
i
s
 
a
w
a
y
 
f
r
o
m
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
o
r
g
a
n
i
s
m
 
a
n
d

f
o
c
u
s
e
s
 
o
n
 
t
h
e
 
p
o
p
u
l
a
t
i
o
n
 
a
n
d
 
t
h
e
 
c
o
m
m
u
n
i
t
y
.

O
t
h
e
r
 
u
n
i
t
s
,
 
a
r
e
 
e
a
s
i
l
y

a
d
a
p
t
a
b
l
e
 
t
o
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
c
o
n
c
e
p
t
s
 
a
t
 
t
h
i
s
 
l
e
v
e
l
.

(
S
e
e
 
o
u
t
l
i
n
e
.
)

A
 
p
o
p
u
l
a
t
i
a
n
 
i
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
t
h
e
 
s
a
m
e
 
k
i
n
c
 
o
f
 
o
r
g
a
n
i
s
m
s
 
l
i
v
i
n
g

a
n
d
 
p
r
o
d
u
c
i
n
g
 
i
r
,
 
a
 
g
i
v
e
n
 
a
r
e
a
.

T
h
e
 
c
o
n
c
e
p
t
 
o
f
 
c
o
m
m
u
n
i
t
y
 
i
n
v
o
l
v
e
s
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
a
m
o
n
g
 
d
i
f
f
e
r
e
n
t

p
o
p
u
l
a
t
i
o
n
s
 
t
h
a
t
 
l
i
v
e
 
i
n
 
t
h
e
 
s
a
m
e
 
a
r
e
a
.

S
o
m
e
 
a
n
i
m
a
l
s
 
c
a
t
 
p
l
a
n
t
s
;
 
o
t
h
e
r
s

e
a
t
 
a
n
i
m
a
l
s
.

I
n
 
a
n
y
 
c
o
m
m
u
n
i
t
y
 
t
h
e
 
e
a
t
e
r
s
 
a
n
d
 
t
h
e
 
e
a
t
e
r
 
a
r
e
 
l
i
n
k
e
d

t
o
g
e
t
h
e
r
 
i
n
 
a
 
f
o
o
d
 
r
e
l
a
t
i
o
n
s
h
i
p
 
c
a
l
l
e
d
 
a
 
"
f
o
o
d
 
c
h
a
i
n
,
"
 
w
h
i
c
h
 
i
n
 
t
u
r
n

d
e
v
e
l
o
p
s
 
i
n
t
o
 
a
 
f
o
o
d
 
w
e
b
.

5
%
u
d
e
n
t
s
 
a
r
e
 
p
r
o
v
i
d
e
d
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 
l
e
a
r
n
 
t
h
r
o
u
g
h
 
t
h
e
i
r
 
o
w
n

b
e
h
a
v
i
o
r
 
b
y
 
h
a
n
d
l
i
n
g
 
o
b
j
e
c
t
s
 
a
n
d
 
b
y
 
e
x
p
e
r
i
m
e
n
t
i
n
g
 
w
i
t
h
 
t
h
e
m
.

T
h
e
y
 
h
a
v
e

d
i
r
e
c
t
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
o
r
g
a
n
i
s
m
s
 
a
b
o
u
t
 
w
h
i
c
h
 
t
h
e
y
 
a
r
e
 
l
e
a
r
n
i
n
g
.

A
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
 
t
h
e
 
s
t
u
d
y
 
o
f
 
r
e
p
r
o
d
u
c
t
i
o
n
 
w
i
t
h
i
n
 
a
 
p
o
p
u
l
a
t
i
o
n

a
n
d
 
o
f
 
f
o
o
d
 
r
e
l
a
t
i
o
n
s
 
a
m
o
n
g
 
d
i
f
f
e
r
e
n
t
 
p
o
p
u
l
a
t
i
o
n
s
.

A
l
s
o
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e

"
n
i
t
 
i
s
 
t
h
e
 
s
t
u
d
y
 
o
f
 
D
a
p
h
n
i
a
,
 
h
y
d
r
a
,
 
g
a
m
m
a
r
u
s
,
 
p
l
a
r
a
r
i
a
,
 
a
n
d
 
d
r
a
g
o
n
f
l
y

n
y
m
p
h
s
,
 
a
s
 
w
e
l
l
 
a
s
 
v
a
r
i
o
u
s
 
p
l
a
n
t
y
o
p
u
l
a
t
i
o
n
s
,
 
n
n
d
 
t
h
e
i
r
 
r
o
l
e
 
i
n
 
t
h
e

c
o
n
c
e
p
t
u
a
l
 
d
e
v
e
l
o
p
m
e
n
t
 
a
t
 
t
h
a
t
 
l
e
v
e
l
.

n
a
t
c
r
i
a
l
s
 
N
e
e
d
e
d
:

T
e
a
c
h
e
r
T
n
 
G
u
i
d
e

l
a
t
e
 
a
l
s
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n
.

A
l
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
c
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n
d

C
o
m
p
a
n
y
.



S
C
I
S

P
.
:
,
s
;
t
i
o
n
 
p
n
d
 
M
o
t
d
o
m

T
'
a
e
 
u
n
i
t
 
i
s
 
d
c
n
i
g
n
e
d
 
t
o
 
f
o
l
l
o
w
 
R
e
l
a
t
i
v
i
t
y
.

P
c
s
i
t
i
o
n
 
a
n
d
 
n
r
t
i
o
n

f
o
l
l
o
w
s
 
a
 
c
y
c
l
e
 
o
f
 
p
r
e
l
i
m
i
n
a
r
y
 
e
x
p
l
o
r
a
t
i
o
n
,
 
i
n
v
e
e
t
i
n
 
o
f
 
s
p
e
c
i
f
i
c
 
c
o
n
c
e
p
t
s

r
e
l
a
t
e
d
 
t
o
 
r
e
f
e
r
e
n
c
e
 
f
r
a
m
e
s
,
 
a
n
d
 
d
i
s
c
o
v
e
r
y
 
o
f
 
t
h
e
 
u
s
e
f
u
l
n
e
s
s
 
o
f
 
t
h
e

c
o
n
c
e
p
t
.

T
h
e
 
u
n
i
t
 
i
s
 
d
i
v
i
d
e
d
 
i
n
t
o
 
f
i
v
e
 
p
a
r
t
s
,
 
c
a
h
h
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
t
w
o
 
t
o

f
o
u
r
 
c
h
a
p
t
e
r
s
.

T
h
e
 
o
b
j
e
c
t
i
v
e
s
 
o
f
 
e
a
c
h
 
p
a
r
t
 
a
r
c
 
e
i
r
c
c
t
e
d
 
t
o
w
a
r
d
 
i
n
c
r
e
a
s
i
n
g

t
h
e
 
c
h
i
l
d
r
e
n
'
s
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
r
e
f
e
r
e
n
c
e
 
f
r
a
n
c
s
 
b
y
 
i
n
v
o
l
v
i
n
g
 
t
h
e
m
 
i
n

p
r
o
b
l
e
m
s
 
w
h
e
r
e
 
t
h
e
y
 
m
u
s
t
 
u
s
e
 
t
h
e
m
.

M
a
t
e
r
i
a
l
s
 
:
:
c
e
d
e
d
:

T
e
a
c
h
e
r
'
s
 
d
u
i
d
c

m
a
t
e
r
i
a
l
s
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n

A
l
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
.
 
D
.
 
G
.
 
N
c
a
t
t
i
 
a
n
d

C
o
m
p
a
n
y
.

S
C
=

R
e
l
a
t
i
v
i
t
y

T
h
e
 
m
a
t
t
e
r
s
 
o
f
 
c
o
n
c
e
r
n
 
i
n
 
R
e
l
a
t
i
v
i
t
y
 
a
r
e
 
t
h
e
 
p
o
s
i
t
i
o
n
 
a
n
d
 
m
o
t
i
o
n
 
o
f

o
b
j
e
c
t
s
.

T
h
e
 
b
a
s
i
c
 
c
o
n
c
e
p
t
 
i
s
 
t
h
a
t
 
p
o
s
i
t
i
o
n
 
a
n
d
 
m
o
t
i
o
n
 
o
f
 
a
n
 
o
b
j
e
c
t
 
c
a
n

b
e
 
p
e
r
c
e
i
v
e
d
,
 
d
e
s
c
r
i
b
e
d
 
a
n
d
 
r
e
c
o
g
n
i
z
e
d
 
o
n
l
y
 
w
i
t
h
 
r
e
f
e
r
e
n
c
e
 
t
o
 
o
t
h
e
r
 
n
e
a
r
b
y

o
b
j
e
c
t
s
.

T
h
e
s
e
 
o
t
h
e
r
 
o
b
j
e
c
t
s
,
 
t
o
 
w
b
i
c
h
 
t
h
e
 
p
o
s
i
t
i
o
n
 
a
n
d
 
m
o
t
i
o
n
 
a
r
e

r
e
l
a
t
e
d
,
 
a
r
e
 
s
a
i
d
 
t
o
 
f
o
r
m
 
a
 
r
e
f
e
r
e
n
c
e
 
f
r
a
p
e
,
 
a
n
d
 
o
n
e
 
e
p
e
a
k
s
 
o
f
 
p
o
s
i
t
i
o
n

o
r
 
m
o
t
i
o
n
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
o
b
j
e
c
t
 
r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
f
r
a
m
e
.

:
.
,
o
m
e
 
t
o
p
i
c
s
 
c
o
v
e
r
e
d
 
i
n
c
l
u
d
e
 
l
a
n
d
m
a
r
l
m
,
 
T
_
:
i
s
p
e
c
t
i
v
e
,
 
c
h
a
n
g
e
 
o
f

r
e
l
a
t
i
v
e
 
p
c
s
i
t
i
o
n
,
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
r
e
l
a
t
i
v
e
 
m
o
t
i
o
n
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
r
e
l
a
t
i
v
e

m
o
t
i
o
n
.

T
h
e
 
m
a
g
i
c
 
'
T
r
.
 
6
"
 
d
i
r
e
c
t
s
 
!
i
s
 
a
t
t
e
n
t
i
o
n
 
a
t
 
t
h
e
 
o
b
j
e
c
t
s
 
e
b
o
s
e
n
,

h
e
 
n
k
n
c
w
s
"
 
w
h
e
r
e
 
a
l
l
 
t
h
e
s
e
 
o
b
j
e
c
t
s
 
a
r
e
 
l
o
c
a
t
e
d
,
 
a
n
d
 
h
e
 
a
l
w
a
y
s
 
d
e
s
c
r
i
b
e
s

t
h
e
i
r
 
p
o
s
i
t
i
o
n
 
r
e
l
a
t
i
v
e
 
t
o
 
h
i
m
s
e
l
f
.

M
a
t
e
r
i
a
l
s
 
r
c
c
d
e
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

C
o
m
p
l
e
t
e
 
K
i
t

T
e
a
c
h
e
r
'
s
 
R
e
p
l
a
c
e
m
e
n
t
 
K
i
t

S
t
u
d
e
n
t
'
s
 
R
e
p
l
a
c
e
m
e
n
t
 
K
i
t

S
t
u
d
e
n
t
 
a
c
t
i
v
i
t
y
 
r
o
e
:
a
c
t
s

A
l
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n
d

C
o
m
p
a
n
y
.



S
C
I
S

E
v
s
t
e
m
s
 
a
n
d
 
S
u
b
s
y
s
t
e
r
s

T
h
e
 
u
n
i
t
,
 
i
n
t
e
n
d
e
d
 
t
o
 
f
o
l
l
o
w
 
I
n
t
e
r
a
c
t
i
o
n
,
 
o
p
e
n
s
 
w
i
t
h
 
a
n
 
e
x
t
e
n
s
i
v
e

r
e
v
i
e
w
 
o
f
 
t
h
a
t
 
u
n
i
t
.

?
a
r
t
 
T
w
o
 
i
n
t
r
o
d
u
c
e
s
 
t
h
e
 
s
u
b
s
y
s
t
e
m
s
 
c
o
n
c
e
p
t
 
a
n
d

i
n
c
l
u
d
e
s
 
e
x
p
e
r
i
m
e
n
t
s
 
u
s
e
d
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
s
.

T
h
e
 
o
v
e
r
a
l
l
 
s
t
r
u
c
t
u
r
e
 
o
f
 
t
h
e

u
n
i
t
 
c
a
n
 
b
e
 
v
i
e
w
e
d
 
a
s
 
a
 
c
y
c
l
e
 
o
f
 
e
x
p
l
o
r
a
t
i
o
n
,
 
i
n
v
e
n
t
i
o
n
,
 
a
n
d
 
d
i
s
c
o
v
e
r
y
 
i
n

r
e
l
a
t
i
o
n
 
t
o
 
t
h
e
 
s
u
b
s
y
s
t
e
m
s
 
c
o
n
c
e
p
t
.

P
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
l
 
h
a
s
 
b
e
e
n
 
p
a
i
d

n
o
t
 
o
n
l
y
 
t
o
 
c
o
n
c
e
p
t
 
d
e
v
e
l
o
p
m
e
n
t

b
u
t
 
a
l
s
o
 
t
o
 
d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
c
h
i
l
d
r
e
n
'
s

s
k
i
l
l
s
 
i
n
 
i
n
a
n
i
p
u
l
a
t
i
n
g
 
e
x
p
,
r
i
m
e
n
t
a
l
 
e
q
u
i
p
m
e
n
t
,
 
i
n
 
r
e
p
o
r
t
i
n
g
 
o
b
s
e
r
v
a
t
i
o
n
s
,

i
n
 
m
a
k
i
n
g
 
p
r
e
d
i
c
t
i
o
n
s
,
 
a
n
d
 
i
n
 
c
o
m
p
a
r
i
n
g
 
d
a
t
a
.

T
h
e
 
u
n
i
t
 
p
r
e
s
e
n
t
.
;
 
a
 
w
i
d
e
 
v
a
r
i
e
t
y
 
o
f
 
p
h
e
n
o
m
e
n
a
 
c
h
o
s
e
n
 
f
r
o
m
 
m
a
n
y

s
u
b
j
e
c
t
 
a
r
e
a
s
 
o
f
 
p
h
y
s
i
c
a
l
 
s
c
i
e
n
c
e
.

C
h
i
l
d
r
e
n
 
w
o
r
k
 
w
i
t
h
 
v
a
r
i
e
d
 
m
a
t
e
r
i
a
l
s

s
u
c
h
 
a
s
:

e
l
e
c
t
r
i
c
 
c
i
r
c
u
i
t
s
,
 
s
o
l
u
t
i
o
n
s
,
 
c
r
y
s
t
a
l
s
,
 
l
i
q
u
i
d
 
a
n
d
 
g
a
s
e
o
u
s
 
-
F
r
e
o
n
,

t
h
e
r
m
o
m
e
t
e
r
s
,
 
a
n
d
 
W
h
i
n
y
 
B
i
r
l
 
P
e
n
d
u
l
u
m
s
.

V
i
a
t
e
r
i
a
l
s
 
N
e
e
a
c
d
:

T
e
a
c
h
e
r
'
s
 
G
u
i
d
e

C
o
m
p
l
e
t
e
 
K
i
t

S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
y
 
B
o
o
k
l
e
t
s

R
e
p
l
a
c
e
m
e
n
t
 
K
i
t

A
l
]
.
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
D
.
 
C
.
 
H
e
a
t
h
 
a
n
d

C
o
m
p
a
n
y
.

N
o
t
e
:

5
C
I
S
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
a
r
c
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n
 
a
r
e
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
c
o
m
m
e
r
c
i
a
l
l
y

a
v
a
i
l
a
b
l
e
 
d
u
r
i
n
g
 
t
h
e
 
s
c
h
o
o
l
 
y
e
a
r
 
1
9
6
3
-
6
9
.
 
T
r
i
a
l
 
t
e
a
c
h
i
n
g
 
a
d
d
i
t
i
o
n
s
 
o
f

S
C
G
-
S
 
u
n
i
t
s
 
m
a
y
 
b
e
 
r
u
r
c
h
n
x
-
d
 
d
i
r
e
c
t
l
y
 
f
r
u
m
 
S
C
I
S
.



C
h
i
1
4
r
e
n
t
s
 
M
u
s
e
u
m
 
(
W
e
s
t
 
E
z
-
r
-
o
7
2
2
,

T
h
e
 
m
u
s
e
u
m
 
s
t
a
f
f
 
w
i
l
l
 
b
e
 
g
l
a
d
 
t
o
 
w
o
r
k
 
w
i
t
h
 
t
e
a
c
h
e
r
s
 
i
n
 
h
e
l
p
i
n
g
 
t
o

d
e
v
e
l
o
p
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
u
n
i
t
s
 
f
o
r
 
t
h
e
 
s
t
u
d
y
 
o
f
 
t
h
e
 
n
e
w
e
s
t
 
f
a
c
i
l
i
t
y
-
 
-

t
h
e
 
p
l
a
n
e
t
a
r
i
u
m
.

L
o
a
n
s
 
a
n
d
 
e
x
h
i
b
i
t
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
.

F
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
s
e
e
 
M
r
.
 
R
u
s
s
e
l
l
 
H
a
r
d
i
n
g
,
 
D
i
r
e
c
t
o
r
 
o
f
 
P
l
a
n
e
t
a
r
i
u
m
.

F
a
r
m
i
n
g
t
o
n
 
-
 
G
r
e
e
n
 
P
l
a
n
t
s
 
-
 
E
l
e
m
e
n
t
a
r
y
 
S
c
i
e
n
c
e

P
r
e
p
a
r
e
d
 
b
y
 
F
a
r
m
i
n
g
t
o
n
 
t
e
a
c
h
e
r
s
 
a
n
d
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l

p
r
o
,
:
e
d
u
r
e
s
 
a
n
d
 
a
c
t
i
v
i
t
y
 
c
a
r
d
s
,
 
t
h
e
 
u
n
i
t
 
c
o
v
e
r
s
 
t
h
r
e
e
 
b
a
s
i
c
 
c
o
n
c
e
p
t
s
:

P
]
a
n
t
 
S
t
r
u
c
t
u
r
e
,
 
P
l
a
n
t
 
P
h
y
s
i
o
l
o
g
y
,
 
a
n
d
 
P
l
a
n
t
 
E
c
o
l
o
g
y
.

1
.
.
a
 
u
n
i
t
 
i
s

b
a
s
e
d
 
o
n
 
t
h
e
 
"
d
i
s
c
o
v
e
r
y
"
 
a
p
p
r
o
a
c
h
 
a
n
d
 
i
s
 
u
s
e
d
 
w
i
t
h
 
c
h
i
l
d
r
e
n
 
f
r
o
m
 
5
-
1
2

y
e
a
r
s
 
o
f
 
a
g
e
.

S
c
i
e
n
c
e
 
R
e
s
e
a
r
c
h
 
A
s
s
o
c
i
a
t
e
s

E
a
r
t
h
s
 
A
t
m
o
s
p
h
e
r
e
 
L
a
b
o
r
a
t
o
r
y

W
e
a
t
h
e
r
 
a
n
d
 
C
l
i
m
a
t
e
 
L
a
b
o
r
a
t
o
r
y

S
o
l
z
.

S
y
s
t
e
m
 
L
a
b
o
r
a
t
o
r
"

L
e
a
r
r
i
n
g
s
 
i
n
 
S
c
i
e
n
c
e
 
L
a
b
o
r
a
t
o
r
i
e
s
 
p
r
o
v
i
d
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
c
h
i
l
d
r
e
n

i
n
 
e
l
e
m
e
n
t
a
r
y
 
s
c
h
o
o
l
 
t
o
 
l
e
a
r
n
 
b
y
 
o
b
s
e
r
v
i
n
g
 
a
n
d
 
i
n
q
u
i
r
i
n
g
-
-
j
u
s
t
 
a
s
 
s
c
i
e
n
t
i
s
t
s

d
o
.

P
l
a
n
n
i
n
g
,
 
p
r
e
d
i
c
t
i
n
g
,
 
a
n
d
 
e
x
p
e
r
i
m
e
n
t
i
n
g
,
 
e
a
c
h
 
c
h
i
l
d
 
l
e
a
r
n
s
 
h
o
w
 
t
o

a
n
a
l
y
z
e
 
a
n
d
 
d
r
a
w
 
h
i
s
 
o
w
n
 
c
o
n
c
l
u
s
i
o
n
s
.

E
a
c
h
 
l
a
b
o
r
a
t
o
r
y
 
c
o
n
t
a
i
n
s
 
f
o
r
 
t
h
e

s
t
u
d
e
n
t
:

R
e
s
e
a
r
c
h
 
B
o
o
k
l
e
t
s
,
 
R
e
c
o
r
d
 
B
o
o
k
s
,
 
K
e
y
 
C
a
r
d
s
,
 
a
n
d
 
K
e
y
 
n
o
d
e
l
 
B
o
o
k
l
e
t
s
;

a
n
d
 
f
o
r
 
t
h
e
 
t
e
a
c
h
e
r
:

T
e
a
c
h
e
r
l
s
 
H
a
n
d
b
o
o
k
,
 
I
n
s
t
r
u
c
-
u
i
o
n
a
l
 
A
i
d
 
B
o
o
k
l
e
t
,

L
a
b
o
r
a
t
o
r
y
 
P
i
c
t
u
r
e
 
C
h
a
r
t
,
 
a
n
d
 
C
o
n
t
e
n
t
 
G
u
i
d
e
 
C
h
a
r
t
.

M
a
t
e
r
i
a
l
s
 
N
e
e
d
e
d
:

T
h
e
 
E
a
r
t
h
'
s
 
A
t
m
o
s
p
h
e
r
e
 
L
a
b
,
 
t
h
e
 
S
o
l
a
r
 
S
7
n
t
e
m
 
L
a
b
,
 
a
n
d
 
t
h
e
 
W
e
a
t
h
e
r
 
a
n
d

C
l
i
m
a
t
e
 
L
a
b
 
c
a
n
 
b
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
S
c
i
e
n
c
e
 
R
e
s
e
a
r
c
h
 
A
s
s
o
c
i
a
t
e
s
.

C
l
a
s
r
,
 
K
i
t
s

a
r
e
 
i
n
c
l
u
d
e
d
.



T
a
l
-
c
o
t
t
 
M
o
u
n
t
a
i
n
 
S
c
i
e
n
c
e

T
h
e
 
T
a
l
c
o
t
t
 
m
o
u
n
t
a
i
n
 
S
c
i
e
n
c
e
 
C
e
n
t
e
r
 
i
s
 
a
 
r
e
g
i
o
n
a
l
 
f
a
c
i
l
i
t
y
 
d
e
s
i
g
n
e
d

t
o
 
a
s
s
i
s
t
 
t
o
w
n
s
 
i
n
 
b
e
t
t
e
r
i
n
g
 
t
h
e
i
r
 
s
c
i
e
n
c
e
 
p
r
o
g
r
a
m
s
.
 
I
t
 
p
r
o
v
i
d
e
s
 
a
s
s
i
s
t
a
n
c
e

i
n
 
a
l
l
 
a
r
e
a
s
 
o
f
 
s
c
i
e
n
c
e
,
 
b
u
t
 
w
e
 
h
a
v
e
 
r
e
c
o
m
m
e
n
d
e
d
 
i
t
s
 
u
s
e
 
c
h
i
e
f
l
y
 
i
n
 
t
h
e

e
a
r
t
h
 
s
c
i
e
n
c
e
s
.

T
h
e
 
o
u
t
s
t
a
n
d
i
n
g
 
s
t
a
f
f
 
a
t
 
t
h
e
 
C
e
n
t
e
r
 
i
s
 
v
e
r
y
 
e
n
t
h
u
s
i
a
s
t
i
c
 
a
n
d

s
u
b
s
c
r
i
b
e
s
 
t
o
 
t
h
e
 
p
h
i
l
o
s
o
p
h
y
 
o
f
 
s
c
i
e
n
c
e
 
t
e
a
c
h
i
n
g
 
w
e
 
a
r
e
 
e
s
p
o
u
s
i
n
g
 
i
n
 
t
h
i
s

g
u
i
d
e
.

T
h
e
 
r
e
s
o
u
r
c
e
s
 
a
t
 
t
h
e
 
C
e
n
t
e
r
 
a
p
p
e
a
r
 
l
i
m
i
t
l
e
s
s
,
 
a
n
d
 
t
h
e
 
c
o
o
p
e
r
a
t
i
v
e

s
t
a
f
f
 
p
r
o
v
i
d
e
s
 
t
e
a
c
h
e
r
s
 
w
i
t
h
 
e
x
c
e
l
l
e
n
t
 
i
d
e
a
s
 
a
n
d
 
i
n
t
e
r
e
s
t
i
n
g
 
p
r
o
g
r
a
m
s
.

T
I
Z
C
 
u
n
i
t
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
r
e
c
o
m
m
e
n
d
e
d
 
i
n
 
t
h
i
s
 
g
u
i
d
e
 
m
a
y
 
b
e
 
u
s
e
d
 
a
t

m
a
n
y
 
l
e
v
e
l
s
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e

v
a
r
i
e
d
 
s
o
u
r
c
e
s
 
o
f
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
f
l
e
x
i
b
l
e

s
t
a
f
f
.

T
e
a
c
h
e
r
s
 
m
a
y
 
a
r
r
a
n
g
e
 
p
r
o
g
r
a
m
s
,
 
s
u
c
h
 
a
s
 
f
i
e
l
d
 
t
r
i
p
s
 
t
o
 
t
h
e
 
C
e
n
t
e
r
,

v
i
s
i
t
s
 
t
o
 
t
h
e
 
s
c
h
o
o
l
 
b
y
 
s
t
a
f
f
 
m
e
m
b
e
r
s
 
o
f
 
t
h
e
 
C
e
n
t
e
r
,
 
o
r
 
c
y
n
t
i
n
u
o
u
s

p
r
o
g
r
a
m
s
,
 
b
y
 
c
o
n
t
a
c
t
i
n
g
 
t
h
e
 
C
e
n
t
e
r
.

F
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
s
e
e
 
D
i
r
e
c
t
o
r
 
D
o
n
a
l
d

L
a
 
S
a
l
l
e
.



f"
rL

7
7
Y
1
 
7
,
.
 
7
.
7
:
n

A
m
a
t
e
u
r

B
r
n
d
l
P
y
A
j
r
p
o
w
.
:
-
U
m
i
t
e
d
 
S
t
a
t
o
r
s
 
W
e
a
t
h
e
r
 
B
u
r
e
a
u

0
.
:
a
n
b
y
,
 
C
o
n
n
e
c
t
i
c
u
t

B
-
a
i
n
a
r
d
 
F
i
e
l
d

.
v
r
t
f
o
r
d
,
 
C
o
n
n
e
c
t
i
c
u
t

i
d
g
e
p
o
r
t
 
}
u
s
e

o
f
 
S
c
i
e
n
c
e

a
l
d
d
g
e
p
o
r
t
,
 
C
o
n
n
e
c
t
i
c
u
t

C
a
m
p
 
W
i
n
d
i
n
g
 
T
r
a
i
l
s

i
.
'
.
a
n
a
i
n
g
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

C
a
U
d
r
o
n
'
s
 
L
u
s
e
u
m

W
e
s
t
 
H
a
r
t
f
o
r
d
,
 
C
o
n
n
e
c
t
i
c
u
t

C
h
i
l
d
r
e
n
'
s
 
n
u
s
e
u
m
 
P
l
a
n
e
t
a
r
i
u
m

W
e
s
t
 
H
a
r
t
f
o
r
d
,
 
C
o
n
n
e
c
t
i
c
u
t

C
l
o
c
k
 
f
l
u
s
e
u
m

t
z
i
s
t
o
l
,
 
C
o
n
n
e
c
t
i
c
u
t

C
O
P
A
C
O
 
f
o
o
d
 
P
r
e
p
a
r
a
t
i
o
n
)

B
l
o
o
m
f
i
e
l
d
,
 
C
o
n
n
e
c
t
i
c
u
t

C
o
r
p
o
r
a
t
e
 
S
y
s
t
e
m
s

F
a
r
m
i
n
g
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

C
r
i
t
e
r
i
o
n
 
L
a
n
u
f
a
c
t
u
r
i
n
g
(
T
e
l
e
s
c
o
p
e
-
n
a
k
e
r
s
)

H
a
r
t
f
o
r
d
,
 
C
o
n
n
e
c
t
i
c
u
t

E
m
h
a
r
t
 
A
a
n
u
f
a
c
t
e
r
i
n
g
 
(
s
.
i
l
a
s
s
 
M
a
n
u
f
a
c
t
u
x
i
n
g
)

B
l
o
o
m
f
i
e
l
d
,
 
C
o
n
n
e
c
t
i
c
u
t

F
a
r
m
i
m
;
t
o
n
 
/
d
y
e
r

F
a
r
m
i
n
g
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

F
a
r
m
i
n
g
t
o
n
 
n
i
v
e
r
 
J
a
t
e
.
r
s
h
e
d

l
a
r
L
d
n
+
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

F
o
r
e
s
t
 
P
a
r
k

.
s
s
a
c
h
u
s
e
t
t
s

A
j
a
.
.
c
r
3
f
t

E
a
s
t

A
i
l
l
s
t
e
a
d
 
P
o
n
e
.

F
a
r
r
d
n
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

P
e
a
b
o
d
y
 
L
u
s
e
u
m

Y
a
l
e
,
 
N
e
w
 
H
a
v
e
n
,
 
C
o
n
n
e
c
t
i
c
u
t
.

R
o
c
k
y
 
B
i
l
l
 
D
i
n
o
s
a
u
r
 
P
a
r
k

s
t
o
c
k
y
 
H
i
l
l
,
 
C
o
n
n
e
c
t
i
c
u
t

S
h
a
d
e
 
S
w
a
m
p
 
S
a
n
c
t
u
a
r
y

F
a
r
m
i
n
g
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

S
h
e
r
w
o
o
d
 
F
o
r
e
s
t

H
a
r
t
f
o
r
d
,
 
C
o
n
n
e
c
t
i
c
u
t

S
t
a
t
e
 
F
i
s
h
 
H
a
t
c
h
e
r
y

B
u
r
l
i
n
g
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

T
a
l
c
o
t
t
 
b
o
u
n
t
a
i
n
 
S
c
i
e
n
c
e
 
C
e
n
t
e
r

A
v
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

T
a
l
c
o
t
t
 
.
.
o
u
n
t
a
i
n
 
S
t
a
t
e
 
P
a
r
k

A
v
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

T
r
a
v
e
l
e
r
s
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
 
P
l
a
n
t

H
a
r
t
f
o
r
d
,
 
C
o
n
n
e
c
t
i
c
u
t

T
r
a
v
e
l
e
r
s
 
A
e
s
e
a
r
c
h
 
C
e
n
t
e
r
 
a
n
d

M
e
t
e
o
r
o
l
o
g
i
c
a
l
 
A
r
e
a

C
o
n
s
t
i
t
u
t
i
o
n
 
P
l
a
z
a
,
 
H
a
r
t
f
o
r
d
,
 
C
o
n
n
.

W
a
t
e
r
 
a
n
d
 
S
e
w
a
g
e
 
T
r
e
a
t
m
e
n
t
 
?
l
a
n
t
s

F
a
r
m
i
n
g
t
o
n
,
 
C
o
n
n
e
c
t
i
c
u
t

W
T
I
C
-
C
h
a
n
n
e
l
 
3
 
a
n
d
 
W
I
M
B
-
C
h
a
n
n
e
l
 
3
0

H
a
r
t
f
o
r
d
 
a
n
d
 
N
e
w
 
B
r
i
t
a
i
n
,
 
C
o
n
n
e
c
t
i
c
u
t

H
o
r
a
c
e
 
n
.
 
&
l
i
t
t
l
e
r
,
 
N
a
t
u
r
a
l
i
s
t

B
r
i
s
t
o
l
,
 
C
o
n
n
e
c
t
i
c
u
t
.
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Years in school

. Phase

Units

Other Units

Successfully net
behavioral objectives
for this phase

(refer to guide)

Yes No

L I

Comments

149

Demonstrated
competency in
skills developmt

Yes

1. Observation
2. Classification
3. IleasuremcAt

Communication
5. Interpretation of

facts
6. DraAng inferences
?. Setting up experiments
8. Eaking predictions
9. Ayplication of

processes to unfamiliar
situations

Conncnts

Demonstrated outstanding
potential in the area of

science

Yes

L

Conrents



A
P
P
E
N
D
I
X

P
u
b
l
i
s
h
e
r

A
b
e
l
a
r
d
-
 
S
c
h
u
m
a
n
,
 
L
t
d
.

A
b
i
n
g
d
o
n
 
P
r
e
s
s

A
d
d
i
s
o
n
-
W
e
s
l
e
y
 
P
u
b
l
i
s
h
i
n
g
 
C
o
m
p
a
n
y

A
l
l
y
n
 
a
n
d
 
B
a
c
o
n
,
 
I
n
c
.

A
m
e
r
i
c
a
n
 
L
o
o
k
 
C
o
m
p
a
n
y

A
m
e
r
i
c
a
n
 
E
d
u
c
a
t
i
o
n
 
P
u
b
l
i
c
a
t
i
o
n
s

A
m
e
r
i
c
a
n
 
L
i
b
r
a
r
y
 
A
s
s
o
c
i
a
t
i
o
n

A
m
e
r
i
c
a
n
 
T
e
c
h
n
i
c
a
l
 
S
o
c
i
e
t
y

A
.
 
S
.
 
B
a
r
n
e
s
 
&
 
C
o
m
p
a
n
y

A
t
h
e
n
e
u
m
 
P
u
b
l
i
s
h
e
r
s

B
a
r
n
e
s
 
a
n
d
 
N
o
b
l
e
 
I
n
c
.

B
e
n
e
f
i
c
 
P
r
e
s
s

C
h
a
o
.
 
A
,
 
P
n
n
n
e
t
t
 
C
o
m
p
a
n
y
,
 
I
n
c
.

B
e
n
z
i
g
e
r
 
B
r
o
t
h
e
r
s
 
P
u
b
l
i
s
h
i
n
g
 
C
o
m
p
a
n
y

T
h
e
 
B
o
b
b
s
-
M
e
r
r
i
l
l
 
C
o
m
p
a
n
y
,
 
I
n
c
.

T
h
e
 
B
r
u
c
e
 
P
u
b
l
i
s
h
i
n
g
 
C
o
m
p
a
n
y

C
a
p
i
t
o
l
 
P
u
b
l
i
s
h
i
n
g
 
C
o
m
p
a
n
y
,
 
I
n
c
.

C
h
a
n
d
l
e
r
 
P
u
b
l
i
s
h
i
n
g
 
C
o
m
p
a
n
y

U
n
i
v
e
r
s
i
t
y
 
o
f
 
C
h
i
c
a
g
o
 
P
r
e
s
s

C
h
i
l
d
r
e
n
.
;
 
P
r
e
s
s
,
 
I
n
c
.

A
d
d
r
e
s
s

6
 
W
e
s
t
 
5
7
 
S
t
r
e
e
t
,
 
N
e
w
 
Y
o
r
k
,
 
N
.
Y
.
 
1
0
0
1
9

2
0
1
 
E
i
g
h
t
h
 
A
v
e
n
u
e
 
S
o
u
t
h
,
 
N
a
s
h
v
i
l
l
s
,

T
e
n
n
.
 
3
7
2
0
2

n
e
e
d
i
n
g
,
 
M
e
s
s
.
 
0
1
8
6
7

h
7
0
 
A
t
l
a
n
t
i
c
 
A
v
e
n
u
e
,
 
P
o
s
t
o
n
,
M
a
s
s
.
0
2
1
1
0

5
5
 
F
i
f
t
h
 
A
v
e
n
u
e
,
 
N
e
w
 
Y
o
r
k
,
 
N
.
Y
.
 
1
0
0
0
3

5
5
 
H
i
g
h
 
S
t
r
e
e
t
,
 
M
i
d
d
l
e
t
o
w
n
,
 
C
o
n
n
.
 
0
6
4
5
7

5
0
 
E
a
s
t
 
H
u
r
o
n
 
S
t
r
e
e
t
,
 
C
h
i
c
a
g
o
,
I
1
1
.
6
0
6
1
1

8
4
8
 
E
a
s
t
 
5
8
 
S
t
r
e
e
t
,
 
C
h
i
c
a
g
o
,
 
I
l
l
.
 
6
0
6
3
7

F
o
r
u
g
a
t
e
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