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bs

er
ve

 a
nd

 m
ea

su
re

 r
es

ul
ts

.  
In

 c
he

m
is

tr
y 

st
ud

en
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 s
tu

dy
 th

e 
re
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ti

on
sh

ip
 b

et
w

ee
n 

m
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r,

 a
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m
ic

 s
tr
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re
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s 
ac

ti
vi

ty
.  

L
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or
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applications in business, agriculture and m
edicine. P

hysics deepens the understanding of the 
structure and properties of m

aterials and includes atom
s, w

aves, light, electricity, m
agnetism

 and 
the role of energy, forces and m

otion. 
 3.5.  E

arth
 S

cien
ces 

T
he dynam

ics of earth science include the studies of forces of nature that build the earth and 
w

ear dow
n the earth.  T

he understanding of these concepts uses principles from
 physical 

sciences, geography and m
athem

atics. 
 3.6.  T

ech
n

ology E
d

u
cation

 
T

echnology education is the use of accum
ulated know

ledge to process resources to m
eet hum

an 
needs and im

prove the quality of life. S
tudents develop the ability to select and correctly use 

m
aterials, tools, techniques and processes to answ

er questions, understand explanations and 
solve problem

s encountered in real life situations.  T
hese overriding them

es require students to 
design, create, use, evaluate and m

odify system
s of B

iotechnologies, Inform
ation T

echnologies, 
and P

hysical T
echnologies. 

 3.7.  T
ech

n
ological D

evices 
S

tudents use tools to observe, m
easure, m

ove and m
ake things. N

ew
 technological tools and 

techniques m
ake it possible to enact far-reaching changes in our w

orld. T
echnology enhances the 

students' abilities to identify problem
s and determ

ine solutions. C
om

puters play an integral role 
in every day life by extending our abilities to collect, analyze and com

m
unicate inform

ation and 
ideas. 

 3.8.  S
cien

ce, T
ech

n
ology an

d
 

S
cientific know

ledge and societal needs often create a dem
and for new

 technology. C
onversely,              

         H
u

m
an

 E
n

d
eavors 

 
new

 technology advances scientific know
ledge. B

oth influence society through the im
pact of      

                                                           their products and processes. 
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W
h

at Is S
cien

ce?  A
ny study of science includes the search for understanding the natural w

orld and facts, principles, theories and 
law

s that have been verified by the scientific com
m

unity and are used to explain and predict natural phenom
ena and events. 

 A
cquiring scientific know

ledge involves constructing hypotheses using observation and know
ledge in the content area in order to 

form
ulate useful questions that provoke scientific inquiry.  A

s a result of repeated, rigorous testing over tim
e and applying m

ultiple 
perspectives to a problem

, consistent inform
ation em

erges.  A
 theory describes this verifiable event or phenom

ena.  T
heories are 

pow
erful elem

ents in science and are used to predict other events.  A
s theories lose their ability to predict, they are m

odified, 
expanded or generalized or incorporated into a broader theory.   
 K

now
ledge of w

hat science is incorporates carefully developed and integrated com
ponents: 

 
• 

N
atu

re of scien
ce -- the w

ays in w
hich scientists search for answ

ers to questions and explanations of observations about 
the natural w

orld; includes process know
ledge of observing, classifying, inferring, predicting, m

easuring, hypothesizing, 
experim

enting and interpreting data 
• 

U
n

ifyin
g th

em
es of scien

ce -- concepts, generalizations and principles that result from
 and lead to inquiry 

• 
K

n
ow

led
ge -- facts, principles, theories and law

s verifiable through scientific inquiry by the w
orld com

m
unity of 

scientists; includes physics, chem
istry, earth science and biological sciences 

• 
In

q
u

iry -- an intellectual process of logic that includes verification of answ
ers to questions about and explanations for 

natural objects, events and phenom
ena 

• 
P

rocess sk
ills -- R

ecognition by students how
 know

ledge is acquired and applied in science by observing, classifying, 
inferring, predicting, m

easuring, com
puting, estim

ating, com
m

unicating, using space/tim
e relationships, defining 

operationally, form
ulating hypotheses, testing and experim

enting, designing controlled experim
ents, recognizing variables, 

m
anipulating variables, interpreting data, form

ulating m
odels, designing m

odels and producing solutions. 
• 

P
rob

lem
 solvin

g -- application of concepts to problem
s of hum

an adaptation to the environm
ent that often leads to 

recognition of new
 problem

s; has social im
plications and leads to personal decision-m

aking and action; a process w
hich 

form
s the link for interactions betw

een scientific and technological results or findings; involves operational definitions, 
recognizing variables, form

ulating m
odels and asking questions 

• 
S

cien
tific th

in
k

in
g -- the disposition to suspend judgm

ent, not m
ake decisions and not take action until results, 

explanations or answ
ers have been tested and verified w

ith inform
ation. 

• 
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W
h

at Is T
ech

n
ology E

d
u

cation
?  It is the m

eans by w
hich w

e teach technology.  T
echnology is a body of know

ledge separate from
 

but related to the sciences, w
ith specific content, curriculum

 and specific certification requirem
ents.  T

echnology is the application of 
tools, m

aterials, processes and system
s by hum

ans to solve problem
s and provide benefits to hum

ankind.  W
e use technology in an 

attem
pt to im

prove our environm
ent.  T

hese im
provem

ents m
ay relate to survival needs (e.g., food, shelter, defense) or they m

ay relate 
to hum

an aspirations (e.g., know
ledge, art, control).  T

hey can include unexpected benefits, unexpected costs and unexpected risks.   
 T

echnology education involves a broad spectrum
 of know

ledge and activities.  E
ffective technology education com

bines know
ledge 

of content, process and skills to provide students w
ith a holistic approach to learning.  T

echnology education offers unique 
opportunities to apply num

erous academ
ic concepts through practical, hands-on applications.  Instructional technology, on the other 

hand, deals specifically w
ith use of com

puters and different softw
are to solve problem

s and com
m

unicate effectively.  K
now

ledge of 
content, process and skills should be used together to effectively engage students and prom

ote a com
plete understanding of the 

sciences, related technologies and their interrelationship. T
he relationship betw

een science and technology is one w
here science builds 

principles or theories and technology provides the practical application of those principles or theories. 
 K

now
ledge of content, process and skills in technology involves learning processes that include these com

ponents: 
• 

M
ethods of designing and developing solutions 

• 
S

tandards for selecting and using appropriate m
aterials, tools and processes 

• 
E

xperim
ental and design specifications for testing and evaluating solutions 

• 
C

riteria for judging the perform
ance and im

pact of the solutions 
• 

E
valuating the im

pact of m
odifying a system

 to im
prove perform

ance. 
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T
echnology education can be divided into three m

ain system
s that include biotechnological, inform

ational, and physical technologies: 
 B

iotech
n

ological S
ystem

s 
 

In
form

ation
al S

ystem
s 

 
 

 
P

h
ysical S

ystem
s 

 B
ioconversion  

 
 

C
om

puter-A
ided D

rafting / D
esign (C

A
D

D
)  

A
utom

ation / R
obotics  

B
ioprocessing  

 
 

D
rafting &

 D
esign 

 
 

 
 

C
om

puter-A
ided and Integrated  

E
nvironm

ent 
 

 
 

D
esktop P

ublishing 
 

 
 

 
 

M
anufacturing (C

A
M

/C
IM

) 
E

rgonom
ics 

 
 

 
E

lectronic C
om

m
unications 

 
 

 
C

onstruction  
E

ngineering / D
esign S

ystem
s 

E
ngineering / D

esign S
ystem

s 
 

 
E

lectronic C
ircuits / C

ontrol S
ystem

s 
R

esearch and D
evelopm

ent 
 

G
raphic C

om
m

unications 
 

 
 

E
nergy S

ystem
s 

 
 

 
 

 
C

om
m

unications S
ystem

s 
 

 
 

A
rchitecture and C

om
m

unity P
lanning 

 
 

 
 

 
M

ultim
edia T

echnology 
 

 
 

E
ngineering / D

esign S
ystem

s 
 

 
 

 
 

N
etw

orking S
ystem

s 
 

 
 

 
E

nterprise O
rganization &

 O
peration 

 
 

 
 

 
R

esearch and D
evelopm

ent 
 

 
 

M
anufacturing  

 
 

 
 

 
V

ideo and T
elevision P

roduction 
 

 
M

aterial P
rocesses 

 
 

 
 

 
W

orld W
ide W

eb D
esign &

 P
ublishing 

 
R

esearch and D
evelopm

ent 
 

 
 

 
 

 
 

 
 

 
 

 
T

ransportation  
                 

A
ca

d
em

ic
 S

ta
n

d
ar

d
s 

fo
r 

S
ci

en
ce

 a
n

d
 T

ec
h

n
ol

og
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Ja
nu

ar
y 

5,
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00
2 

3.
1.

 
U

n
if

yi
n

g 
T

h
em

es
 

 
 

3.
1.

4.
  G

R
A

D
E

 4
 

 

 
3.

1.
7.

  G
R

A
D

E
 7

 
 

3.
1.

10
.  

G
R

A
D

E
 1

0 
 

3.
1.

12
.  

G
R

A
D

E
 1

2 

P
en

ns
yl

va
ni

a’
s 

pu
bl

ic
 s

ch
oo

ls
 s

ha
ll 

te
ac

h,
 c

ha
lle

ng
e 

an
d 

su
pp

or
t e

ve
ry

 s
tu

de
nt

 to
 r

ea
liz

e 
hi

s 
or

 h
er

 m
ax

im
um

 p
ot

en
tia

l a
nd

 to
 a

cq
ui

re
 th

e 
kn

ow
le

dg
e 

an
d 

sk
ill

s 
ne

ed
ed

 to
 . 

. .
 

 A
. 

K
no

w
 th

at
 n

at
ur

al
 a

nd
 h

um
an

-m
ad

e 
ob

je
ct

s 
ar

e 
m

ad
e 

up
 o

f 
pa

rt
s.

 
• 

Id
en

ti
fy

 a
nd

 d
es

cr
ib

e 
w

ha
t p

ar
ts

 m
ak

e
up

 a
 s

ys
te

m
. 

• 
Id

en
ti

fy
 s

ys
te

m
 p

ar
ts

 th
at

 a
re

 n
at

ur
al

 
an

d 
hu

m
an

-m
ad

e 
(e

.g
., 

ba
ll

 p
oi

nt
 p

en
, 

si
m

pl
e 

el
ec

tr
ic

al
 c

ir
cu

it
s,

 p
la

nt
 

an
at

om
y)

. 
• 

D
es

cr
ib

e 
th

e 
pu

rp
os

e 
of

 a
na

ly
zi

ng
 

sy
st

em
s.

 
• 

K
no

w
 th

at
 te

ch
no

lo
gi

es
 in

cl
ud

e 
ph

ys
ic

al
 te

ch
no

lo
gy

 s
ys

te
m

s 
 

   
  (

e.
g.

, c
on

st
ru

ct
io

n,
 m

an
uf

ac
tu

ri
ng

,  
   

   
   

tr
an

sp
or

ta
ti

on
),

 in
fo

rm
at

io
na

l  
  

   
   

sy
st

em
s 

an
d 

bi
oc

he
m

ic
al

-r
el

at
ed

   
   

   
sy

st
em

s.
 

    B
. 

K
no

w
 m

od
el

s 
as

 u
se

fu
l s
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pl

if
ic

at
io

ns
 o

f 
ob

je
ct

s 
or

 p
ro

ce
ss

es
. 

• 
Id

en
ti

fy
 d

if
fe

re
nt

 ty
pe

s 
of

 m
od

el
s.

 
• 

Id
en

ti
fy

 a
nd

 a
pp

ly
 m

od
el

s 
as

 to
ol

s 
fo

r 
pr

ed
ic

ti
on

 a
nd

 in
si

gh
t. 

• 
A

pp
ly

 a
pp

ro
pr

ia
te

 s
im

pl
e 

m
od

el
in

g 
to

ol
s 

an
d 

te
ch

ni
qu

es
. 

• 
Id

en
ti

fy
 th

eo
ri

es
 th

at
 s

er
ve

 a
s 

m
od

el
s 

(e
.g

., 
m

ol
ec

ul
es

).
 

  

 A
. 

E
xp

la
in

 th
e 

pa
rt

s 
of

 a
 s

im
pl

e 
sy

st
em

 a
nd

 
th

ei
r 

re
la

ti
on

sh
ip

 to
 e

ac
h 

ot
he

r.
 

• 
D

es
cr

ib
e 

a 
sy

st
em

 a
s 

a 
gr

ou
p 

of
 

re
la

te
d 

pa
rt

s 
th

at
 w

or
k 

to
ge

th
er

 to
 

ac
hi

ev
e 

a 
de

si
re

d 
re

su
lt

  
   

   
(e

.g
., 

di
ge

st
iv

e 
sy

st
em

).
 

• 
E

xp
la

in
 th

e 
im

po
rt

an
ce

 o
f 

or
de

r 
in

 a
 

sy
st

em
. 

• 
D

is
ti

ng
ui

sh
 b

et
w

ee
n 

sy
st

em
 in

pu
ts

, 
sy

st
em

 p
ro

ce
ss
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nd
 s
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te

m
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ut
pu

ts
.

• 
D

is
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ng
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sh
 b

et
w

ee
n 
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en

 lo
op

 a
nd

 
cl

os
ed

 lo
op

 s
ys

te
m

s.
 

• 
A

pp
ly

 s
ys

te
m

s 
an

al
ys

is
 to

 s
ol

ve
 

pr
ob

le
m

s.
 

      B
. 

D
es

cr
ib

e 
th

e 
us

e 
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 m
od

el
s 
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n 
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io

n 
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ci

en
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c 
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l 
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nc

ep
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• 
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en

ti
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 a
nd

 d
es

cr
ib

e 
di

ff
er

en
t t

yp
es

 
of

 m
od

el
s 

an
d 

th
ei

r 
fu

nc
ti

on
s.

 
• 

A
pp

ly
 m

od
el

s 
to

 p
re

di
ct

 s
pe

ci
fi

c 
re

su
lt

s 
an

d 
ob

se
rv

at
io

ns
 

   
   

(e
.g

., 
po

pu
la

ti
on

 g
ro

w
th

, e
ff

ec
ts

 o
f 

  
   

   
in

fe
ct

io
us

 o
rg

an
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m
s)

. 
   

 A
. 

D
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cr
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g 
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e 
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f 
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E
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 d
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12
.  

G
R

A
D

E
 1

2 

P
en

ns
yl

va
ni

a’
s 

pu
bl

ic
 s

ch
oo

ls
 s

ha
ll 

te
ac

h,
 c

ha
lle

ng
e 

an
d 

su
pp

or
t e

ve
ry

 s
tu

de
nt

 to
 r

ea
liz

e 
hi

s 
or

 h
er

 m
ax

im
um

 p
ot

en
tia

l a
nd

 to
 a

cq
ui

re
 th

e 
kn

ow
le

dg
e 

an
d 

sk
ill

s 
ne

ed
ed

 to
 . 

. .
 

 A
. 

Id
en

ti
fy

 a
nd

 u
se

 th
e 

na
tu

re
 o

f 
sc

ie
nt

if
ic

 
an

d 
te

ch
no

lo
gi

ca
l k

no
w

le
dg

e.
 

• 
D

is
ti

ng
ui

sh
 b

et
w

ee
n 

a 
sc

ie
nt

if
ic

 f
ac

t 
an

d 
a 

be
li

ef
. 

• 
P

ro
vi

de
 c

le
ar

 e
xp

la
na

ti
on

s 
th

at
 

ac
co

un
t f

or
 o

bs
er

va
ti

on
s 

an
d 

re
su

lt
s.

 
• 

R
el

at
e 

ho
w

 n
ew

 in
fo

rm
at

io
n 

ca
n 

ch
an

ge
 e

xi
st

in
g 

pe
rc

ep
ti

on
s.

 
 

      B
. 

D
es

cr
ib

e 
ob

je
ct

s 
in

 th
e 

w
or

ld
 u

si
ng

 th
e 

fi
ve

 s
en

se
s.

  
• 

R
ec

og
ni

ze
 o

bs
er

va
ti

on
al

 d
es

cr
ip

to
rs

 
fr

om
 e

ac
h 

of
 th

e 
fi

ve
 s

en
se

s 
 

   
  (

e.
g.

, s
ee

-b
lu

e,
 f

ee
l-

ro
ug

h)
.  

• 
U

se
 o

bs
er

va
ti

on
s 

to
 d

ev
el

op
 a

 
de

sc
ri

pt
iv

e 
vo

ca
bu

la
ry

. 
         

 A
. 

E
xp

la
in

 a
nd

 a
pp

ly
 s

ci
en

ti
fi

c 
an

d 
te

ch
no

lo
gi

ca
l k

no
w

le
dg

e.
 

• 
D

is
ti

ng
ui

sh
 b

et
w

ee
n 

a 
sc

ie
nt

if
ic

 
th

eo
ry

 a
nd

 a
 b

el
ie

f.
 

• 
A

ns
w

er
 “

W
ha

t i
f”

 q
ue

st
io

ns
 b

as
ed

 
on

 o
bs

er
va

ti
on

, i
nf

er
en

ce
 o

r 
pr

io
r 

kn
ow

le
dg

e 
or

 e
xp

er
ie

nc
e.

 
• 

E
xp

la
in

 h
ow

 s
ke

pt
ic

is
m

 a
bo

ut
 a

n 
ac

ce
pt

ed
 s

ci
en

ti
fi

c 
ex

pl
an

at
io

n 
le

d 
to

 
a 

ne
w

 u
nd

er
st

an
di

ng
. 

• 
E

xp
la

in
 h

ow
 n

ew
 in

fo
rm

at
io

n 
m

ay
 

ch
an

ge
 e

xi
st

in
g 

th
eo

ri
es

 a
nd

 p
ra

ct
ic

e.
    B

. 
A

pp
ly

 p
ro

ce
ss

 k
no

w
le

dg
e 

to
 m

ak
e 

an
d 

in
te

rp
re

t o
bs

er
va

ti
on

s.
  

• 
M

ea
su

re
 m

at
er

ia
ls

 u
si

ng
 a

 v
ar

ie
ty

 o
f 

sc
al

es
. 

• 
D

es
cr

ib
e 

re
la

ti
on

sh
ip

s 
by

 m
ak

in
g 

in
fe

re
nc

es
 a

nd
 p

re
di

ct
io

ns
. 

• 
C

om
m

un
ic

at
e,

 u
se

 s
pa

ce
 / 

ti
m

e 
re

la
ti

on
sh

ip
s,

 d
ef

in
e 

op
er

at
io

na
ll

y,
 

ra
is

e 
qu

es
ti

on
s,

 f
or

m
ul

at
e 

hy
po

th
es

es
, t

es
t a

nd
 e

xp
er

im
en

t, 
 

• 
D

es
ig

n 
co

nt
ro

ll
ed

 e
xp

er
im

en
ts

, 
re

co
gn

iz
e 

va
ri

ab
le

s,
 a

nd
 m

an
ip

ul
at

e 
va

ri
ab

le
s.

 
• 

In
te

rp
re

t d
at

a,
 f

or
m

ul
at

e 
m

od
el

s,
 

de
si

gn
 m

od
el

s,
 a

nd
 p

ro
du

ce
 

so
lu

ti
on

s.
 

 A
. 

A
pp

ly
 k

no
w

le
dg

e 
an

d 
un

de
rs

ta
nd

in
g 

ab
ou

t t
he

 n
at

ur
e 

of
 s

ci
en

ti
fi

c 
an

d 
te

ch
no

lo
gi

ca
l k

no
w

le
dg

e.
 

• 
C

om
pa

re
 a

nd
 c

on
tr

as
t s

ci
en

ti
fi

c 
th

eo
ri

es
 a

nd
 b

el
ie

fs
. 

• 
K

no
w

 th
at

 s
ci

en
ce

 u
se

s 
bo

th
 d

ir
ec

t 
an

d 
in

di
re

ct
 o

bs
er

va
ti

on
 m

ea
ns

 to
 

st
ud

y 
th

e 
w

or
ld

 a
nd

 th
e 

un
iv

er
se

. 
• 

In
te

gr
at

e 
ne

w
 in

fo
rm

at
io

n 
in

to
 

ex
is

ti
ng

 th
eo

ri
es

 a
nd

 e
xp

la
in

 im
pl

ie
d 

re
su

lt
s.

 
 B

. 
A

pp
ly

 p
ro

ce
ss

 k
no

w
le

dg
e 

an
d 

or
ga

ni
ze

 
sc

ie
nt

if
ic

 a
nd

 te
ch

no
lo

gi
ca

l p
he

no
m

en
a 

in
 v

ar
ie

d 
w

ay
s.

 
• 

D
es

cr
ib

e 
m

at
er

ia
ls

 u
si

ng
 p

re
ci

se
 

qu
an

ti
ta

ti
ve

 a
nd

 q
ua

li
ta

ti
ve

 s
ki

ll
s 

ba
se

d 
on

 o
bs

er
va

ti
on

s.
 

• 
D

ev
el

op
 a

pp
ro

pr
ia

te
 s

ci
en

ti
fi

c 
ex

pe
ri

m
en

ts
:  

ra
is

in
g 

qu
es

ti
on

s,
 

fo
rm

ul
at

in
g 

hy
po

th
es

es
, t

es
ti

ng
, 

co
nt

ro
ll

ed
 e

xp
er

im
en

ts
, r

ec
og

ni
zi

ng
 

va
ri

ab
le

s,
 m

an
ip

ul
at

in
g 

va
ri

ab
le

s,
 

in
te

rp
re

ti
ng

 d
at

a,
 a

nd
 p

ro
du

ci
ng

 
so

lu
ti

on
s.

 
• 

U
se

 p
ro

ce
ss

 s
ki

ll
s 

to
 m

ak
e 

in
fe

re
nc

es
 

an
d 

pr
ed

ic
ti

on
s 

us
in

g 
co

ll
ec

te
d 

in
fo

rm
at

io
n 

an
d 

to
 c

om
m

un
ic

at
e,

 
us

in
g 

sp
ac

e 
/ t

im
e 

re
la

ti
on

sh
ip

s,
 

de
fi

ni
ng

 o
pe

ra
ti

on
al

ly
. 

  

 A
. 

E
va

lu
at

e 
th

e 
na

tu
re

 o
f 

sc
ie

nt
if

ic
 a

nd
 

te
ch

no
lo

gi
ca

l k
no

w
le

dg
e.

 
• 

K
no

w
 a

nd
 u

se
 th

e 
on

go
in

g 
sc

ie
nt

if
ic

 p
ro

ce
ss

es
 to

 c
on

ti
nu

al
ly

 
im

pr
ov

e 
an

d 
be

tt
er

 u
nd

er
st

an
d 

ho
w

 
th

in
gs

 w
or

k.
 

• 
C

ri
ti

ca
ll

y 
ev

al
ua

te
 th

e 
st

at
us

 o
f 

ex
is

ti
ng

 th
eo

ri
es

 (
e.

g.
, g

er
m

 th
eo

ry
 

of
 d

is
ea

se
, w

av
e 

th
eo

ry
 o

f 
li

gh
t, 

cl
as

si
fi

ca
ti

on
 o

f 
su

ba
to

m
ic

 
pa

rt
ic

le
s,

 th
eo

ry
 o

f 
ev

ol
ut

io
n,

 
ep

id
em

io
lo

gy
 o

f 
ai

ds
).

 
  B

. 
E

va
lu

at
e 

ex
pe

ri
m

en
ta

l i
nf

or
m

at
io

n 
fo

r 
ap

pr
op

ri
at

en
es

s 
an

d 
ad

he
re

nc
e 

to
 

re
le

va
nt

 s
ci

en
ce

 p
ro

ce
ss

es
. 

• 
E

va
lu

at
e 

ex
pe

ri
m

en
ta

l d
at

a 
co

rr
ec

tl
y 

w
it

hi
n 

ex
pe

ri
m

en
ta

l 
li

m
it

s.
 

• 
Ju

dg
e 

th
at

 c
on

cl
us

io
ns

 a
re

 
co

ns
is

te
nt

 a
nd

 lo
gi

ca
l w

it
h 

ex
pe

ri
m

en
ta

l c
on

di
ti

on
s.

 
• 

In
te

rp
re

t r
es

ul
ts

 o
f 

ex
pe

ri
m

en
ta

l 
re

se
ar

ch
 to

 p
re

di
ct

 n
ew

 in
fo

rm
at

io
n 

or
 im

pr
ov

e 
a 

so
lu

ti
on

. 
      

A
cad

em
ic S

tan
d

ard
s for S

cien
ce an

d
 T

ech
n

ology 

                                                                                                                                                                                                                                                                                          11               
22 P

a. C
ode, C

h. 4, A
ppendix B

                                                                F
inal F

orm
                                                                                 January 5, 2002 

   C
. R

ecognize and use the elem
ents of 

scientific inquiry to solve problem
s. 

• 
G

enerate questions about objects, 
organism

s and/or events that can be 
answ

ered through scientific 
investigations. 

• 
D

esign an investigation. 
• 

C
onduct an experim

ent. 
• 

S
tate a conclusion that is consistent 

w
ith the inform

ation. 
          D

. R
ecognize and use the technological 

design process to solve problem
s. 

• 
R

ecognize and explain basic 
problem

s. 
• 

Identify possible solutions and their 
course of action. 

• 
T

ry a solution. 
• 

D
escribe the solution, identify its 

im
pacts and m

odify if necessary. 
• 

S
how

 the steps taken and the 
results. 

   

   C
. Identify and use the elem

ents of 
scientific inquiry to solve problem

s. 
• 

G
enerate questions about objects, 

organism
s and/or events that can be 

answ
ered through scientific 

investigations. 
• 

E
valuate the appropriateness of 

questions. 
• 

D
esign an investigation w

ith lim
ited 

variables to investigate a question. 
• 

C
onduct a tw

o-part experim
ent. 

• 
Judge the significance of 
experim

ental inform
ation in 

answ
ering the question. 

• 
C

om
m

unicate appropriate 
conclusions from

 the experim
ent. 

    D
. K

now
 and use the technological design 

process to solve problem
s. 

• 
D

efine different types of problem
s. 

• 
D

efine all aspects of the problem
, 

necessary inform
ation and questions 

that m
ust be answ

ered. 
• 

P
ropose the best solution. 

• 
D

esign and propose alternative 
m

ethods to achieve solutions. 
• 

A
pply a solution. 

• 
E

xplain the results, present 
im

provem
ents, identify and infer the 

im
pacts of the solution. 

  

C
. A

pply the elem
ents of scientific inquiry 

to solve problem
s. 

• 
G

enerate questions about objects, 
organism

s and/or events that can be 
answ

ered through scientific 
investigations. 

• 
E

valuate the appropriateness of 
questions. 

• 
D

esign an investigation w
ith 

adequate control and lim
ited 

variables to investigate a question. 
• 

C
onduct a m

ultiple step experim
ent. 

• 
O

rganize experim
ental inform

ation 
using a variety of analytic m

ethods. 
• 

Judge the significance of 
experim

ental inform
ation in 

answ
ering the question. 

• 
S

uggest additional steps that m
ight 

be done experim
entally. 

 D
. Identify and apply the technological 

design process to solve problem
s. 

• 
E

xam
ine the problem

, rank all 
necessary inform

ation and all 
questions that m

ust be answ
ered. 

• 
P

ropose and analyze a solution. 
• 

Im
plem

ent the solution. 
• 

E
valuate the solution, test, redesign 

and im
prove as necessary. 

• 
C

om
m

unicate the process and 
evaluate and present the im

pacts of 
the solution. 

   

 C
. A

pply the elem
ents of scientific inquiry 

to solve m
ulti-step problem

s. 
• 

G
enerate questions about objects, 

organism
s and/or events that can be 

answ
ered through scientific 

investigations. 
• 

E
valuate the appropriateness of 

questions. 
• 

D
esign an investigation w

ith 
adequate control and lim

ited 
variables to investigate a question. 

• 
O

rganize experim
ental inform

ation 
using analytic and descriptive 
techniques. 

• 
E

valuate the significance of 
experim

ental inform
ation in 

answ
ering the question. 

• 
P

roject additional questions from
 a 

research study that could be studied. 
 D

. A
nalyze and use the technological 

design process to solve problem
s. 

• 
A

ssess all aspects of the problem
, 

prioritize the necessary inform
ation 

and form
ulate questions that m

ust 
be answ

ered.  
• 

P
ropose, develop and appraise the 

best solution and develop 
alternative solutions. 

• 
Im

plem
ent and assess the solution. 

• 
E

valuate and assess the solution, 
redesign and im

prove as necessary. 
• 

C
om

m
unicate and assess the 

process and evaluate and present the 
im

pacts of the solution. 
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3.3. 
B

iological S
cien

ces 
 

 
3.3.4.  G

R
A

D
E

 4 
 

 
3.3.7.  G

R
A

D
E

 7 
 

3.3.10.  G
R

A
D

E
 10 

 
3.3.12.  G

R
A

D
E

 12 

P
ennsylvania’s public schools shall teach, challenge and support every student to realize his or her m

axim
um

 potential and to acquire the know
ledge 

and skills needed to . . . 
 A

. K
now

 the sim
ilarities and differences of 

living things. 
• 

Identify life processes of living 
things (e.g., grow

th, digestion, react 
to environm

ent).  
• 

K
now

 that som
e organism

s have 
sim

ilar external characteristics  
      (e.g., anatom

ical characteristics;  
      appendages, type of covering, body  
      segm

ents) and that sim
ilarities and  

      differences are related to  
      environm

ental  habitat. 
• 

D
escribe basic needs of plants and 

anim
als. 

  B
. K

now
 that living things are m

ade up of 
parts that have specific functions. 
• 

Identify exam
ples of unicellular and 

m
ulticellular organism

s. 
• 

D
eterm

ine how
 different parts of a 

living thing w
ork together to m

ake 
the organism

 function. 
      

 A
. D

escribe the sim
ilarities and differences 

that characterize diverse living things. 
• 

D
escribe how

 the structures of 
living things help them

 function in 
unique w

ays.  
• 

E
xplain how

 to use a dichotom
ous 

key to identify plants and anim
als. 

• 
A

ccount for adaptations am
ong 

organism
s that live in a particular 

environm
ent. 

       B
. D

escribe the cell as the basic structural 
and functional unit of living things. 
• 

Identify the levels of organization 
from

 cell to organism
. 

• 
C

om
pare life processes at the 

organism
 level w

ith life processes at 
the cell level. 

• 
E

xplain that cells and organism
s 

have particular structures that 
underlie their functions. 

• 
D

escribe and distinguish am
ong cell 

cycles, reproductive cycles and life 
cycles. 

• 
E

xplain disease effects on structures 
or functions of an organism

. 

 A
. E

xplain the structural and functional 
sim

ilarities and differences found 
am

ong living things. 
• 

Identify and characterize m
ajor life 

form
s according to their placem

ent 
in existing classification groups. 

• 
E

xplain the relationship betw
een 

structure and function at the 
m

olecular and cellular levels. 
• 

D
escribe organizing schem

es of 
classification keys. 

• 
Identify and characterize m

ajor life 
form

s by kingdom
, phyla, class and 

order. 
   B

. D
escribe and explain the chem

ical and 
structural basis of living organism

s. 
• 

D
escribe the relationship betw

een the 
structure of organic m

olecules and 
the function they serve in living 
organism

s. 
• 

Identify the specialized structures an d
regions of the cell and the functions 
of each. 

• 
E

xplain how
 cells store and use 

inform
ation to guide their functions.

• 
E

xplain cell functions and processes 
in term

s of chem
ical reactions and 

energy changes. 
 

 A
. E

xplain the relationship betw
een 

structure and function at all levels of 
organization. 
• 

Identify and explain interactions 
am

ong organism
s (e.g., m

utually 
beneficial, harm

ful relationships). 
• 

E
xplain and analyze the relationship 

betw
een structure and function at the 

m
olecular, cellular and organ-system

 
level. 

• 
D

escribe and explain structural and 
functional relationships in each of 
the five (or six) kingdom

s. 
• 

E
xplain significant biological 

diversity found in each of the 
biom

es. 
 B

. A
nalyze the chem

ical and structural basis 
of living organism

s. 
• 

Identify and describe factors affecting 
m

etabolic function (e.g., tem
perature, 

acidity, horm
ones). 

• 
E

valuate m
etabolic activities using 

experim
ental know

ledge of enzym
es. 

• 
E

valuate relationships betw
een 

structure and functions of different 
anatom

ical parts given their 
structure. 

• 
D

escribe potential im
pact of genom

e 
research on the biochem

istry and 
physiology of life. 

 

A
cad

em
ic S

tan
d

ard
s for S

cien
ce an

d
 T

ech
n

ology 

                                                                                                                                                                                                                                                                                          13               
22 P

a. C
ode, C

h. 4, A
ppendix B

                                                                F
inal F

orm
                                                                                 January 5, 2002 

C
. K

now
 that characteristics are inherited 

and, thus, offspring closely resem
ble 

their parents. 
• 

Identify characteristics for anim
al 

and plant survival in different 
clim

ates. 
• 

identify physical characteristics that 
appear in both parents and offspring 
and differ betw

een fam
ilies, strains 

or species. 
      D

. Identify changes in living things over 
tim

e. 
• 

C
om

pare extinct life form
s w

ith 
living organism

s. 
                  

 C
. K

now
 that every organism

 has a set of 
genetic instructions that determ

ines its 
inherited traits. 
• 

Identify and explain inheritable 
characteristics. 

• 
Identify that the gene is the basic 
unit of inheritance. 

• 
Identify basic patterns of inheritance 
(e.g., dom

inance, recessive, co-
dom

inance). 
• 

D
escribe how

 traits are inherited. 
• 

D
istinguish how

 different living 
things reproduce (e.g., vegetative 
budding, sexual). 

• 
recognize that m

utations can alter a 
gene. 

• 
D

escribe how
 selective breeding, 

natural selection and genetic 
technologies can change genetic 
m

akeup of organism
s. 

 D
. E

xplain basic concepts of natural 
selection. 
• 

Identify adaptations that allow
 

organism
s to survive in their 

environm
ent. 

• 
D

escribe how
 an environm

ental 
change can affect the survival of 
organism

s and entire species. 
• 

know
 that differences in individuals 

of the sam
e species m

ay give som
e 

advantage in surviving and 
reproducing. 

• 
recognize that populations of 
organism

s can increase rapidly. 
• 

D
escribe the role that fossils play in 

studying the past. 
• 

E
xplain how

 biologic extinction is a 
natural process. 

 C
. D

escribe how
 genetic inform

ation is 
inherited and expressed. 
• 

C
om

pare and contrast the function 
of m

itosis and m
eiosis. 

• 
D

escribe m
utations’ effects on a 

trait’s expression. 
• 

D
istinguish different reproductive 

patterns in living things  
      (e.g., budding, spores, fission). 
• 

C
om

pare random
 and selective 

breeding practices and their results 
(e.g., antibiotic resistant bacteria). 

• 
E

xplain the relationship am
ong 

D
N

A
, genes and chrom

osom
es. 

• 
E

xplain different types of 
inheritance (e.g., m

ultiple allele, 
sex-influenced traits). 

• 
D

escribe the role of D
N

A
 in protein 

synthesis as it relates to gene 
expression. 

  D
. E

xplain the m
echanism

s of the theory of 
evolution. 
• 

analyze data from
 fossil records, 

sim
ilarities in anatom

y and 
physiology, em

bryological studies 
and D

N
A

 studies that are relevant to 
the theory of evolution. 

• 
E

xplain the role of m
utations and 

gene recom
bination in changing a 

population of organism
s. 

• 
C

om
pare m

odern day descendants o f
extinct species and propose possible 
scientific accounts for their present 
appearance. 

• 
describe the factors  
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an history by describing 
the progression from

 early hom
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ans. 
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apply the concept of natural selection 
as a central concept in illustrating 
evolution theory. 
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      reproduction) affecting  
      gene frequency in a  
      population over tim

e and  
      their consequences. 
• 

describe and differentiate betw
een 

the roles of natural selection and 
genetic drift. 
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escribe changes that illustrate 
m

ajor events in the earth’s 
developm

ent based on a tim
e line. 
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explain w

hy natural selection can act 
only on inherited traits. 

• 
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pply the concept of natural 
selection to illustrate and account for 
a species’ survival, extinction or 
change over tim

e. 
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3.5.     E
arth

 S
cien

ces 
 

 
3.5.4.  G

R
A

D
E

 4 
 

 
3.5.7.  G

R
A

D
E

 7 
 

3.5.10.  G
R

A
D

E
 10 

 
3.5.12.  G

R
A

D
E

 12 

P
ennsylvania’s public schools shall teach, challenge and support every student to realize his or her m

axim
um

 potential and to acquire the know
ledge 

and skills needed to . . . 
 A

. K
now

 basic landform
s and earth 

history. 
• 

D
escribe earth processes  

      (e.g., rusting, w
eathering, erosion)  

      that have affected selected physical  
      features in students’ neighborhoods. 
• 

Identify various earth structures 
(e.g., m

ountains, faults, drainage 
basins) through the use of m

odels. 
• 

Identify the com
position of soil as 

w
eathered rock and decom

posed 
organic rem

ains. 
• 

D
escribe fossils and the type of 

environm
ent they lived in  

      (e.g., tropical, aquatic, desert). 

                

 A
. D

escribe earth features and processes. 
• 

D
escribe m

ajor layers of the earth. 
• 

D
escribe the processes involved in 

the creation of geologic features 
(e.g., folding, faulting, volcanism

, 
sedim

entation) and that these 
processes seen today (e.g., erosion, 
w

eathering crustal plate m
ovem

ent) 
are sim

ilar to those in the past. 
• 

D
escribe the processes that form

ed 
P

ennsylvania geologic structures 
and resources including m

ountains, 
glacial form

ations, w
ater gaps and 

ridges. 
• 

E
xplain how

 the rock cycle affected 
rock form

ations in the state of 
P

ennsylvania.  
• 

D
istinguish betw

een exam
ples of 

rapid surface changes  
      (e.g., landslides, earthquakes) and   
      slow

 surface changes  
      (e.g., w

eathering). 
• 

Identify living plants and anim
als 

that are sim
ilar to fossil form

s. 
  

      

 A
. R

elate earth features and processes that 
change the earth. 
• 

Illustrate and explain plate tectonics 
as the m

echanism
 of continental 

m
ovem

ent and sea floor changes. 
• 

C
om

pare exam
ples of change to the 

earth’s surface over tim
e as they 

related to continental m
ovem

ent and 
ocean basin form

ation  
      (e.g., D

elaw
are, S

usquehanna, O
hio 

      R
ivers system

 form
ations,  

      dynam
ics). 

• 
Interpret topographic m

aps to 
identify and describe significant 
geologic history/structures in 
P

ennsylvania. 
• 

E
valuate and interpret geologic 

history using geologic m
aps. 

• 
E

xplain several m
ethods of dating 

earth m
aterials and structures. 

• 
C

orrelate rock units w
ith general 

geologic tim
e periods in the history 

of the earth. 
• 

D
escribe and identify m

ajor types of 
rocks and m

inerals. 
       

 A
. A

nalyze and evaluate earth features and 
processes that change the earth. 
• 

A
pply know

ledge of geophysical 
processes to explain the form

ation 
and degradation of earth structures 
(e.g., m

ineral deposition, cave 
form

ations, soil com
position). 

• 
Interpret geological evidence 
supporting evolution. 

• 
A

pply know
ledge of radioactive 

decay to assess the age of various 
earth features and objects. 
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 B
. K

now
 types and uses of earth m

aterials. 
• 

Identify uses of various earth 
m

aterials (e.g., buildings, highw
ays, 

fuels, grow
ing plants). 

• 
Identify and sort earth m

aterials 
according to a classification key 
(e.g., soil/rock type). 

 
 

          C
. K

now
 basic w

eather elem
ents. 

• 
identify cloud types. 

• 
Identify w

eather patterns from
 data 

charts (including tem
perature, w

ind 
direction and speed, precipitation) 
and graphs of the data. 

• 
E

xplain how
 the different seasons 

effect plants, anim
als, food 

availability and daily hum
an life. 

           

 B
. R

ecognize earth resources and how
 they 

affect everyday life. 
• 

Identify and locate significant earth 
resources (e.g., rock types, oil, gas, 
coal deposits) in P

ennsylvania. 
• 

E
xplain the processes involved in 

the form
ation of oil and coal in 

P
ennsylvania. 

• 
E

xplain the value and uses of 
different earth resources  

      (e.g., selected m
inerals, ores, fuel  

      sources, agricultural uses). 
• 

C
om

pare the locations of hum
an 

settlem
ents as related to available 

resources. 
    C

. D
escribe basic elem

ents of m
eteorology.

• 
E

xplain w
eather forecasts by 

interpreting w
eather data and 

sym
bols. 

• 
E

xplain the oceans’ im
pact on local 

w
eather and the clim

ate of a region. 
• 

Identify how
 cloud types, w

ind 
directions and barom

etric pressure 
changes are associated w

ith w
eather 

patterns in different regions of the 
country. 

• 
E

xplain and illustrate the processes 
of cloud form

ation and 
precipitation. 

• 
D

escribe and illustrate the m
ajor 

layers of the earth’s atm
osphere. 

• 
Identify different air m

asses and 
global w

ind patterns and how
 they 

relate to the w
eather patterns in 

different regions of the U
.S

. 

 B
. E

xplain sources and uses of earth 
resources. 
• 

C
om

pare the locations of strategic 
m

inerals and earth resources in the 
w

orld w
ith their geologic history 

using m
aps and global inform

ation 
system

s. 
• 

D
em

onstrate the effects of 
sedim

entation and erosion before 
and after a conservation plan is 
im

plem
ented. 

• 
E

valuate the im
pact of geologic 

activities/hazards (e.g., earthquakes, 
sinkholes, landslides). 

• 
E

valuate land use (e.g., agricultural, 
recreational, residential, 
com

m
ercial) in P

ennsylvania based 
upon soil characteristics. 

 C
. Interpret m

eteorological data.  
• 

A
nalyze inform

ation from
 

m
eteorological instrum

ents and 
online sources to predict w

eather 
patterns. 

• 
D

escribe w
eather and clim

ate 
patterns on global levels. 

• 
E

valuate specific adaptations plants 
and anim

als have m
ade that enable 

them
 to survive in different 

clim
ates. 

         

 B
. A

nalyze the availability, location and 
extraction of earth resources. 
• 

D
escribe how

 the location of earth’s 
m

ajor resources has affected a 
country’s strategic decisions. 

• 
C

om
pare locations of earth features 

and country boundaries. 
• 

A
nalyze the im

pact of resources 
(e.g., coal deposits, rivers) on the 
life of P

ennsylvania’s settlem
ents 

and cities.  
        C

. A
nalyze atm

ospheric energy transfers. 
• 

D
escribe how

 w
eather and clim

ate 
involve the transfer of energy in and 
out of the atm

osphere. 
• 

E
xplain how

 unequal heating of the 
air, ocean and land produces w

ind 
and ocean currents. 

• 
A

nalyze the energy transform
ations 

that occur during the greenhouse 
effect and predict the long-term

 
effects of increased pollutant levels 
in the atm

osphere. 
• 

A
nalyze the m

echanism
s that drive 

a w
eather phenom

ena (e.g., E
l N

ino, 
hurricane, tornado) using the 
correlation of three m

ethods of heat 
energy transfer. 
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 D
. R

ecognize the earth’s different w
ater 

resources. 
• 

K
now

 that approxim
ately three-

fourths of the earth is covered by 
w

ater. 
• 

identify and describe types of fresh 
and salt-w

ater bodies.   
• 

Identify exam
ples of w

ater in the 
form

 of solid, liquid and gas on or 
near the surface of the earth. 

• 
E

xplain and illustrate evaporation 
and condensation. 

• 
R

ecognize other resources available 
from

 w
ater (e.g., energy, 

transportation, m
inerals, food). 

 

 D
. E

xplain the behavior and im
pact of the 

earth’s w
ater system

s. 
• 

E
xplain the w

ater cycle using the 
processes of evaporation and 
condensation. 

• 
D

escribe factors that affect 
evaporation and condensation. 

• 
D

istinguish salt from
 fresh w

ater 
(e.g., density, electrical conduction). 

• 
C

om
pare the effect of w

ater type 
(e.g., polluted, fresh, salt w

ater) and 
the life contained in them

. 
• 

Identify ocean and shoreline 
features, (e.g., bays, inlets, spit, tidal 
m

arshes). 
 

 D
. A

ssess the value of w
ater as a resource. 

• 
C

om
pare specific sources of potable 

w
ater (e.g., w

ells, public system
s, 

rivers) used by people in 
P

ennsylvania. 
• 

Identify the com
ponents of a 

m
unicipal/agricultural w

ater supply 
system

 and a w
astew

ater treatm
ent 

system
. 

• 
R

elate aquatic life to w
ater 

conditions (e.g., turbidity, 
tem

perature, salinity, dissolved 
oxygen, nitrogen levels, pressure). 

• 
C

om
pare com

m
ercially im

portant 
aquatic species in or near 
P

ennsylvania. 
• 

Identify econom
ic resources found 

in m
arine areas.  

• 
A

ssess the natural and m
an-m

ade 
factors that affect the availability of 
clean w

ater (e.g., rock and m
ineral 

deposits, m
an-m

ade pollution). 
   

     

 D
. A

nalyze the principles and history of 
hydrology. 
• 

A
nalyze the operation and 

effectiveness of a w
ater purification 

and desalination system
. 

• 
E

valuate the pros and cons of 
surface w

ater appropriation for 
com

m
ercial and electrical use.  

• 
A

nalyze the historical developm
ent 

of w
ater use in P

ennsylvania  
      (e.g., recovery of L

ake E
rie). 

• 
C

om
pare the m

arine life and type of 
w

ater found in the intertidal, neritic 
and bathyal zones. 

 

R
efer to E

n
viron

m
en

t an
d

 E
cology S

tan
d

ard
s C

ategories 4.1, 4.3, 4.8 for stan
d

ard
s th

at d
eal w

ith
 en

viron
m

en
tal im

p
act of  

E
arth

 stru
ctu

res an
d

 forces. 
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3.6. 
T

ech
n

ology E
d

u
cation

 
 

 
3.6.4.  G

R
A

D
E

 4 
 

 
3.6.7.  G

R
A

D
E

 7 
 

3.6.10.  G
R

A
D

E
 10 

 
3.6.12.  G

R
A

D
E

 12 

P
ennsylvania’s public schools shall teach, challenge and support every student to realize his or her m

axim
um

 potential and to acquire the know
ledge 

and skills needed to . . . 
 A

. K
now

 that biotechnologies relate to 
propagating, grow

ing, m
aintaining, 

adapting, treating and converting. 
• 

Identify agricultural and industrial 
production processes that involve 
plants and anim

als. 
• 

Identify w
aste m

anagem
ent 

treatm
ent processes. 

• 
D

escribe how
 know

ledge of the 
hum

an body influences or im
pacts 

ergonom
ic design. 

• 
D

escribe how
 biotechnology has 

im
pacted various aspects of daily 

life (e.g., health care, agriculture, 
w

aste treatm
ent). 

                

 A
. E

xplain biotechnologies that relate to 
related technologies of propagating, 
grow

ing, m
aintaining, adapting, treating 

and converting. 
• 

Identify the environm
ental, societal 

and econom
ic im

pacts that w
aste 

has in the environm
ent. 

• 
Identify and explain the im

pact that 
a specific m

edical advancem
ent has 

had on society. 
• 

E
xplain the factors that w

ere taken 
into consideration w

hen a specific 
object w

as designed. 
• 

D
efine and describe how

 fuels and 
energy can be generated through the 
process of biom

ass conversion. 
• 

Identify and group basic plant and 
anim

al production processes. 
• 

explain the im
pact that agricultural 

science has had on biotechnology. 
           

 A
. A

pply biotechnologies that relate to 
propagating, grow

ing, m
aintaining, 

adapting, treating and converting. 
• 

A
pply know

ledge of plant and 
anim

al production processes in 
designing an im

provem
ent to 

existing processes.  
• 

A
pply know

ledge of biom
edical 

technology applications in designing 
a solution to a sim

ple m
edical 

problem
 (e.g., w

heel chair design, 
artificial arteries). 

• 
A

pply know
ledge of how

 
biom

edical technology affects w
aste 

products in designing a solution that 
w

ill result in reduced w
aste. 

• 
A

pply ergonom
ic engineering 

factors w
hen devising a solution to a 

specific problem
. 

• 
D

escribe various m
ethods of 

biochem
ical conversion. 

• 
describe specific exam

ples that 
reflect the im

pact that agricultural 
science has had on biotechnology. 

 
      

 A
. A

nalyze biotechnologies that relate to 
propagating, grow

ing, m
aintaining, 

adapting, treating and converting. 
• 

A
nalyze and solve a com

plex 
production process problem

 using 
biotechnologies (e.g., hydroponics, 
fish farm

ing, crop propagation). 
• 

A
nalyze specific exam

ples w
here 

engineering has im
pacted society in 

protection, personal health 
application or physical 
enhancem

ent. 
• 

A
ppraise and evaluate the cause and 

effect and subsequent 
environm

ental, econom
ic and 

societal im
pacts that result from

 
biom

ass and biochem
ical 

conversion. 
• 

E
valuate and apply biotechnical 

processes to com
plex plant and 

anim
al production m

ethods. 
• 

A
pply know

ledge of biochem
ical-

related technologies to propose 
alternatives to hazardous w

aste 
treatm

ent. 
• 

apply know
ledge of agricultural 

science to solve or im
prove a 

biochem
ical related problem

. 
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at
 in

fo
rm

at
io

n 
te

ch
no

lo
gi

es
 

in
vo

lv
e 

en
co

di
ng

, t
ra

ns
m

it
ti

ng
, 

re
ce

iv
in

g,
 s

to
ri

ng
, r

et
ri

ev
in

g 
an

d 
de

co
di

ng
. 

• 
Id

en
ti

fy
 e

le
ct

ro
ni

c 
co

m
m

un
ic

at
io

n 
m

et
ho

ds
 th

at
 e

xi
st

 in
 th

e 
co

m
m

un
it

y 
(e

.g
., 

di
gi

ta
l c

am
er

as
, t

el
ep

ho
ne

, 
in

te
rn

et
, t

el
ev

is
io

n,
 f

ib
er

 o
pt

ic
s)

. 
• 

Id
en

ti
fy

 g
ra

ph
ic

 r
ep

ro
du

ct
io

n 
m

et
ho

ds
. 

• 
D

es
cr

ib
e 

ap
pr

op
ri

at
e 

im
ag

e 
ge

ne
ra

ti
ng

 te
ch

ni
qu

es
  

   
   

(e
.g

., 
ph

ot
og

ra
ph

y,
 v

id
eo

).
 

• 
D

em
on

st
ra

te
 th

e 
ab

il
it

y 
to

 
co

m
m

un
ic

at
e 

an
 id

ea
 b

y 
ap

pl
yi

ng
 

ba
si

c 
sk

et
ch

in
g 

an
d 

dr
aw

in
g 

te
ch

ni
qu

es
. 

      C
. 

K
no

w
 p

hy
si

ca
l t

ec
hn

ol
og

ie
s 

of
 

st
ru

ct
ur

al
 d

es
ig

n,
 a

na
ly

si
s 

an
d 

en
gi

ne
er

in
g,

 f
in

an
ce

, p
ro

du
ct

io
n,

 
m

ar
ke

ti
ng

, r
es

ea
rc

h 
an

d 
de

si
gn

. 
• 

Id
en

ti
fy

 a
nd

 g
ro

up
 a

 v
ar

ie
ty

 o
f 

co
ns

tr
uc

ti
on

 ta
sk

s.
 

• 
Id

en
ti

fy
 th

e 
m

aj
or

 c
on

st
ru

ct
io

n 
sy

st
em

s 
pr

es
en

t i
n 

a 
sp

ec
if

ic
 lo

ca
l 

bu
il

di
ng

. 
• 

Id
en

ti
fy

 s
pe

ci
fi

c 
co

ns
tr

uc
ti

on
 

sy
st

em
s 

th
at

 d
ep

en
d 

on
 e

ac
h 

ot
he

r 
in

 o
rd

er
 to

 c
om

pl
et

e 
a 

pr
oj

ec
t. 

• 
K

no
w

 s
ki

ll
s 

us
ed

 in
 c

on
st

ru
ct

io
n.

 
• 

Id
en

ti
fy

 e
xa

m
pl

es
 o

f 
m

an
uf

ac
tu

re
d 

go
od

s 
pr

es
en

t i
n 

th
e 

ho
m

e 
an

d 
sc

ho
ol

. 

B
. 

E
xp

la
in

 in
fo

rm
at

io
n 

te
ch

no
lo

gi
es

 o
f 

en
co

di
ng

, t
ra

ns
m

it
ti

ng
, r

ec
ei

vi
ng

, 
st

or
in

g,
 r

et
ri

ev
in

g 
an

d 
de

co
di

ng
. 

• 
D

em
on

st
ra

te
 th

e 
ef

fe
ct

iv
en

es
s 

of
 

im
ag

e 
ge

ne
ra

ti
ng

 te
ch

ni
qu

e 
to

 
co

m
m

un
ic

at
e 

a 
st

or
y 

 
   

   
(e

.g
., 

ph
ot

og
ra

ph
y,

 v
id

eo
).

 
• 

A
na

ly
ze

 a
nd

 e
va

lu
at

e 
th

e 
ef

fe
ct

iv
en

es
s 

of
 a

 g
ra

ph
ic

 o
bj

ec
t 

de
si

gn
ed

 a
nd

 p
ro

du
ce

d 
to

 
co

m
m

un
ic

at
e 

a 
th

ou
gh

t o
r 

co
nc

ep
t. 

• 
A

pp
ly

 b
as

ic
 te

ch
ni

ca
l d

ra
w

in
g 

te
ch

ni
qu

es
 to

 c
om

m
un

ic
at

e 
an

 id
ea

 
or

 s
ol

ut
io

n 
to

 a
 p

ro
bl

em
. 

• 
A

pp
ly

 th
e 

ap
pr

op
ri

at
e 

m
et

ho
d 

of
 

co
m

m
un

ic
at

io
ns

 te
ch

no
lo

gy
 to

 
co

m
m

un
ic

at
e 

a 
th

ou
gh

t. 
      C

. 
E

xp
la

in
 p

hy
si

ca
l t

ec
hn

ol
og

ie
s 

of
 

st
ru

ct
ur

al
 d

es
ig

n,
 a

na
ly

si
s 

an
d 

en
gi

ne
er

in
g,

 p
er

so
nn

el
 r

el
at

io
ns

, 
fi

na
nc

ia
l a

ff
ai

rs
, s

tr
uc

tu
ra

l p
ro

du
ct

io
n,

 
m

ar
ke

ti
ng

, r
es

ea
rc

h 
an

d 
de

si
gn

. 
• 

U
se

 k
no

w
le

dg
e 

of
 m

at
er

ia
l 

ef
fe

ct
iv

en
es

s 
to

 s
ol

ve
 s

pe
ci

fi
c 

co
ns

tr
uc

ti
on

 p
ro

bl
em

s 
(e

.g
., 

st
ee

l v
s.

 
w

oo
d 

br
id

ge
s)

. 
• 

D
if

fe
re

nt
ia

te
 a

m
on

g 
th

e 
di

ff
er

en
t 

ty
pe

s 
of

 c
on

st
ru

ct
io

n 
ap

pl
ic

at
io

ns
 

(e
.g

., 
m

ic
ro

w
av

e 
to

w
er

, p
ow

er
 

pl
an

ts
, a

ir
cr

af
ts

).
 

 
   

B
. 

A
pp

ly
 k

no
w

le
dg

e 
of

 in
fo

rm
at

io
n 

te
ch

no
lo

gi
es

 o
f 

en
co

di
ng

, t
ra

ns
m

it
ti

ng
, 

re
ce

iv
in

g,
 s

to
ri

ng
, r

et
ri

ev
in

g 
an

d 
de

co
di

ng
. 

• 
D

es
cr

ib
e 

th
e 

pr
op

er
 u

se
 o

f 
gr

ap
hi

c 
an

d 
el

ec
tr

on
ic

 c
om

m
un

ic
at

io
n 

sy
st

em
s.

 
• 

A
pp

ly
 a

 v
ar

ie
ty

 o
f 

ad
va

nc
ed

 
m

ec
ha

ni
ca

l a
nd

 e
le

ct
ro

ni
c 

dr
af

ti
ng

 
m

et
ho

ds
 to

 c
om

m
un

ic
at

e 
a 

so
lu

ti
on

 
to

 a
 s

pe
ci

fi
c 

pr
ob

le
m

. 
• 

A
pp

ly
 a

nd
 a

na
ly

ze
 a

dv
an

ce
d 

co
m

m
un

ic
at

io
n 

te
ch

ni
qu

es
 to

 
pr

od
uc

e 
an

 im
ag

e 
th

at
 e

ff
ec

ti
ve

ly
 

co
nv

ey
s 

a 
m

es
sa

ge
 (

e.
g.

, d
es

kt
op

 
pu

bl
is

hi
ng

, a
ud

io
 a

nd
/o

r 
vi

de
o 

pr
od

uc
ti

on
).

 
• 

Il
lu

st
ra

te
 a

n 
un

de
rs

ta
nd

in
g 

of
 a

 
co

m
pu

te
r 

ne
tw

or
k 

sy
st

em
 b

y 
m

od
el

in
g,

 c
on

st
ru

ct
in

g 
or

 
as

se
m

bl
in

g 
it

s 
co

m
po

ne
nt

s.
 

  C
. 

A
pp

ly
 p

hy
si

ca
l t

ec
hn

ol
og

ie
s 

of
 

st
ru

ct
ur

al
 d

es
ig

n,
 a

na
ly

si
s 

an
d 

en
gi

ne
er

in
g,

 p
er

so
nn

el
 r

el
at

io
ns

, 
fi

na
nc

ia
l a

ff
ai

rs
, s

tr
uc

tu
ra

l p
ro

du
ct

io
n,

 
m

ar
ke

ti
ng

, r
es

ea
rc

h 
an

d 
de

si
gn

 to
 r

ea
l 

w
or

ld
 p

ro
bl

em
s.

 
• 

D
es

cr
ib

e 
an

d 
cl

as
si

fy
 c

om
m

on
 

co
ns

tr
uc

ti
on

 b
y 

th
ei

r 
ch

ar
ac

te
ri

st
ic

s 
an

d 
co

m
po

si
ti

on
. 

• 
C

om
pa

re
 a

nd
 c

on
tr

as
t s

pe
ci

fi
c 

co
ns

tr
uc

ti
on

 s
ys

te
m

s 
th

at
 d

ep
en

d 
on

 
ea

ch
 o

th
er

 in
 o

rd
er

 to
 c

om
pl

et
e 

a 
pr

oj
ec

t. 
• 

E
va

lu
at

e 
m

at
er

ia
l f

ai
lu

re
 c

om
m

on
 to

 
sp

ec
if

ic
 a

pp
li

ca
ti

on
s.

 
 

 

B
. 

A
na

ly
ze

 k
no

w
le

dg
e 

of
 in

fo
rm

at
io

n 
te

ch
no

lo
gi

es
 o

f 
pr

oc
es

se
s 

en
co

di
ng

, 
tr

an
sm

it
ti

ng
, r

ec
ei

vi
ng

, s
to

ri
ng

, 
re

tr
ie

vi
ng

 a
nd

 d
ec

od
in

g.
 

• 
A

pp
ly

 a
nd

 a
na

ly
ze

 a
dv

an
ce

d 
in

fo
rm

at
io

n 
te

ch
ni

qu
es

 to
 p

ro
du

ce
 a

 
co

m
pl

ex
 im

ag
e 

th
at

 e
ff

ec
ti

ve
ly

 
co

nv
ey

s 
a 

m
es

sa
ge

 (
e.

g.
, d

es
kt

op
 

pu
bl

is
hi

ng
, a

ud
io

 a
nd

/o
r 

vi
de

o 
pr

od
uc

ti
on

).
 

• 
A

na
ly

ze
 a

nd
 e

va
lu

at
e 

a 
m

es
sa

ge
 

de
si

gn
ed

 a
nd

 p
ro

du
ce

d 
us

in
g 

st
il

l, 
m

ot
io

n 
an

d 
an

im
at

ed
 

co
m

m
un

ic
at

io
n 

te
ch

ni
qu

es
. 

• 
D

es
cr

ib
e 

th
e 

op
er

at
io

n 
of

 f
ib

er
 

op
ti

c,
 m

ic
ro

w
av

e 
an

d 
sa

te
ll

it
e 

in
fo

rm
at

io
na

l s
ys

te
m

s.
 

• 
A

pp
ly

 v
ar

io
us

 g
ra

ph
ic

 a
nd

 
el

ec
tr

on
ic

 in
fo

rm
at

io
n 

te
ch

ni
qu

es
 to

 
so

lv
e 

re
al

 w
or

ld
 p

ro
bl

em
s 

(e
.g

., 
da

ta
 

or
ga

ni
za

ti
on

 a
nd

 a
na

ly
si

s,
 

fo
re

ca
st

in
g,

 in
te

rp
ol

at
io

n)
.  

 C
. 

 A
na

ly
ze

 p
hy

si
ca

l t
ec

hn
ol

og
ie

s 
of

 
st

ru
ct

ur
al

 d
es

ig
n,

 a
na

ly
si

s 
an

d 
en

gi
ne

er
in

g,
 p

er
so

nn
el

 r
el

at
io

ns
, 

fi
na

nc
ia

l a
ff

ai
rs

, s
tr

uc
tu

ra
l p

ro
du

ct
io

n,
 

m
ar

ke
ti

ng
, r

es
ea

rc
h 

an
d 

de
si

gn
 to

 r
ea

l 
w

or
ld

 p
ro

bl
em

s.
 

• 
A

pp
ly

 k
no

w
le

dg
e 

of
 c

on
st

ru
ct

io
n 

te
ch

no
lo

gy
 b

y 
de

si
gn

in
g,

 p
la

nn
in

g 
an

d 
ap

pl
yi

ng
 a

ll
 th

e 
ne

ce
ss

ar
y 

re
so

ur
ce

s 
to

 s
uc

ce
ss

fu
ll

y 
so

lv
e 

a 
co

ns
tr

uc
ti

on
 p

ro
bl

em
. 

• 
C

om
pa

re
 r

es
ou

rc
e 

op
ti

on
s 

in
 

so
lv

in
g 

a 
sp

ec
if

ic
 m

an
uf

ac
tu

ri
ng

 
pr

ob
le

m
. 

   

A
ca

d
em

ic
 S

ta
n

d
ar

d
s 

fo
r 

S
ci

en
ce

 a
n

d
 T

ec
h

n
ol

og
y 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

24
   

   
   

   
   

22
 P

a.
 C

od
e,

 C
h.

 4
, A

pp
en

di
x 

B
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 F
in

al
 F

or
m

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
Ja

nu
ar

y 
5,

 2
00

2 

 • 
Id

en
ti

fy
 b

as
ic

 r
es

ou
rc

es
 n

ee
de

d 
to

 
pr

od
uc

e 
a 

m
an

uf
ac

tu
re

d 
it

em
. 

• 
Id

en
ti

fy
 b

as
ic

 c
om

po
ne

nt
 o

pe
ra

ti
on

s 
in

 a
 s

pe
ci

fi
c 

m
an

uf
ac

tu
ri

ng
 

en
te

rp
ri

se
 (

e.
g.

, c
ut

ti
ng

, s
ha

pi
ng

, 
at

ta
ch

in
g)

. 
• 

Id
en

ti
fy

 w
as

te
 a

nd
 p

ol
lu

ti
on

 
re

su
lt

in
g 

fr
om

 a
 m

an
uf

ac
tu

ri
ng

 
en

te
rp

ri
se

. 
• 

E
xp

la
in

 a
nd

 d
em

on
st

ra
te

 th
e 

co
nc

ep
t o

f 
m

an
uf

ac
tu

ri
ng

 (
e.

g.
, 

as
se

m
bl

e 
a 

se
t o

f 
pa

pe
rs

 o
r 

ba
ll

 
po

in
t p

en
s 

se
qu

en
ti

al
ly

, m
as

s 
pr

od
uc

e 
an

 o
bj

ec
t)

. 
• 

Id
en

ti
fy

 tr
an

sp
or

ta
ti

on
 te

ch
no

lo
gi

es
 

of
 p

ro
pe

ll
in

g,
 s

tr
uc

tu
ri

ng
, 

su
sp

en
di

ng
, g

ui
di

ng
, c

on
tr

ol
li

ng
 a

nd
 

su
pp

or
ti

ng
. 

• 
Id

en
ti

fy
 a

nd
 e

xp
er

im
en

t w
it

h 
si

m
pl

e 
m

ac
hi

ne
s 

us
ed

 in
 tr

an
sp

or
ta

ti
on

 
sy

st
em

s.
 

• 
E

xp
la

in
 h

ow
 im

pr
ov

ed
 

tr
an

sp
or

ta
ti

on
 s

ys
te

m
s 

ha
ve

 c
ha

ng
ed

 
so

ci
et

y.
 

            

• 
E

xp
la

in
 b

as
ic

 m
at

er
ia

l p
ro

ce
ss

es
 

th
at

 m
an

uf
ac

tu
re

d 
ob

je
ct

s 
un

de
rg

o 
du

ri
ng

 p
ro

du
ct

io
n.

 (
e.

g.
, s

ep
ar

at
in

g,
 

fo
rm

in
g,

 c
om

bi
ni

ng
).

 
• 

E
va

lu
at

e 
a 

co
ns

tr
uc

ti
on

 a
ct

iv
it

y 
by

 
sp

ec
if

yi
ng

 ta
sk

 a
na

ly
se

s 
an

d 
ne

ce
ss

ar
y 

re
so

ur
ce

s.
 

• 
E

xp
la

in
 th

e 
re

la
ti

on
sh

ip
s 

am
on

g 
th

e 
ba

si
c 

re
so

ur
ce

s 
ne

ed
ed

 in
 th

e 
pr

od
uc

ti
on

 p
ro

ce
ss

 f
or

 a
 s

pe
ci

fi
c 

m
an

uf
ac

tu
re

d 
ob

je
ct

. 
• 

E
xp

la
in

 th
e 

di
ff

er
en

ce
 b

et
w

ee
n 

de
si

gn
 e

ng
in

ee
ri

ng
 a

nd
 p

ro
du

ct
io

n 
en

gi
ne

er
in

g 
pr

oc
es

se
s.

 
• 

A
na

ly
ze

 m
an

uf
ac

tu
ri

ng
 s

te
ps

 th
at

 
af

fe
ct

 w
as

te
 a

nd
 p

ol
lu

ta
nt

s.
 

• 
E

xp
la

in
 tr

an
sp

or
ta

ti
on

 te
ch

no
lo

gi
es

 
of

 p
ro

pe
ll

in
g,

 s
tr

uc
tu

ri
ng

, 
su

sp
en

di
ng

, g
ui

di
ng

, c
on

tr
ol

li
ng

 a
nd

 
su

pp
or

ti
ng

. 
• 

Id
en

ti
fy

 a
nd

 e
xp

la
in

 th
e 

w
or

ki
ng

s 
of

 
se

ve
ra

l m
ec

ha
ni

ca
l p

ow
er

 s
ys

te
m

s.
 

• 
M

od
el

 a
nd

 e
xp

la
in

 e
xa

m
pl

es
 o

f 
ve

hi
cu

la
r 

pr
op

ul
si

on
, c

on
tr

ol
, 

gu
id

an
ce

, s
tr

uc
tu

re
 a

nd
 s

us
pe

ns
io

n 
sy

st
em

s.
 

• 
E

xp
la

in
 th

e 
li

m
it

at
io

ns
 o

f 
la

nd
, 

m
ar

in
e,

 a
ir

 a
nd

 s
pa

ce
 tr

an
sp

or
ta

ti
on

 
sy

st
em

s.
 

        

• 
D

em
on

st
ra

te
 k

no
w

le
dg

e 
of

 v
ar

io
us

 
co

ns
tr

uc
ti

on
 s

ys
te

m
s 

by
 b

ui
ld

in
g 

or
 

in
te

rp
re

ti
ng

 m
od

el
s.

 
• 

S
el

ec
t a

nd
 a

pp
ly

 th
e 

ne
ce

ss
ar

y 
re

so
ur

ce
s 

to
 s

uc
ce

ss
fu

ll
y 

co
nd

uc
t a

 
m

an
uf

ac
tu

ri
ng

 e
nt

er
pr

is
e.

 
• 

A
pp

ly
 c

on
ce

pt
s 

of
 d

es
ig

n 
en

gi
ne

er
in

g 
an

d 
pr

od
uc

ti
on

 
en

gi
ne

er
in

g 
in

 th
e 

or
ga

ni
za

ti
on

 a
nd

 
ap

pl
ic

at
io

n 
of

 a
 m

an
uf

ac
tu

ri
ng

 
ac

ti
vi

ty
. 

• 
A

pp
ly

 th
e 

co
nc

ep
ts

 o
f 

m
an

uf
ac

tu
ri

ng
 b

y 
re

de
si

gn
in

g 
an

 
en

te
rp

ri
se

 to
 im

pr
ov

e 
pr

od
uc

ti
vi

ty
 

or
 r

ed
uc

e 
or

 e
li

m
in

at
e 

w
as

te
 a

nd
/o

r 
po

ll
ut

io
n.

 
• 

E
va

lu
at

e 
th

e 
in

te
rr

el
at

io
ns

hi
p 

of
 

va
ri

ou
s 

tr
an

sp
or

ta
ti

on
 s

ys
te

m
s 

in
 th

e 
co

m
m

un
it

y.
 

• 
A

na
ly

ze
 th

e 
im

pa
ct

s 
th

at
 

tr
an

sp
or

ta
ti

on
 s

ys
te

m
s 

ha
ve

 o
n 

a 
co

m
m

un
it

y.
 

 

• 
A

na
ly

ze
 a

nd
 a

pp
ly

 c
om

pl
ex

 s
ki

ll
s 

ne
ed

ed
 to

 p
ro

ce
ss

 m
at

er
ia

ls
 in

 
co

m
pl

ex
 m

an
uf

ac
tu

ri
ng

 e
nt

er
pr

is
es

. 
• 

A
pp

ly
 a

dv
an

ce
d 

in
fo

rm
at

io
n 

co
ll

ec
ti

on
 a

nd
 c

om
m

un
ic

at
io

n 
te

ch
ni

qu
es

 to
 s

uc
ce

ss
fu

ll
y 

co
nv

ey
 

so
lu

ti
on

s 
to

 s
pe

ci
fi

c 
co

ns
tr

uc
ti

on
 

pr
ob

le
m

s.
 

• 
A

ss
es

s 
th

e 
im

po
rt

an
ce

 o
f 

ca
pi

ta
l o

n 
sp

ec
if

ic
 c

on
st

ru
ct

io
n 

ap
pl

ic
at

io
ns

. 
• 

A
na

ly
ze

 th
e 

po
si

ti
ve

 a
nd

 n
eg

at
iv

e 
qu

al
it

ie
s 

of
 s

ev
er

al
 d

if
fe

re
nt

 ty
pe

s 
of

 
m

at
er

ia
ls

 a
s 

th
ey

 w
ou

ld
 r

el
at

e 
to

 
sp

ec
if

ic
 c

on
st

ru
ct

io
n 

ap
pl

ic
at

io
ns

. 
• 

A
na

ly
ze

 tr
an

sp
or

ta
ti

on
 te

ch
no

lo
gi

es
 

of
 p

ro
pe

ll
in

g,
 s

tr
uc

tu
ri

ng
, 

su
sp

en
di

ng
, g

ui
di

ng
, c

on
tr

ol
li

ng
 a

nd
 

su
pp

or
ti

ng
. 

• 
A

na
ly

ze
 th

e 
co

nc
ep

ts
 o

f 
ve

hi
cu

la
r 

pr
op

ul
si

on
, g

ui
da

nc
e,

 c
on

tr
ol

, 
su

sp
en

si
on

 a
nd

 s
tr

uc
tu

ra
l s

ys
te

m
s 

w
hi

le
 d

es
ig

ni
ng

 a
nd

 p
ro

du
ci

ng
 

sp
ec

if
ic

 c
om

pl
ex

 tr
an

sp
or

ta
ti

on
 

sy
st

em
s.

 
 

   

A
ca

d
em

ic
 S

ta
n

d
ar

d
s 

fo
r 

S
ci

en
ce

 a
n

d
 T

ec
h

n
ol

og
y 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

25
   

   
   

   
   

22
 P

a.
 C

od
e,

 C
h.

 4
, A

pp
en

di
x 

B
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 F
in

al
 F

or
m

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
Ja

nu
ar

y 
5,

 2
00

2 

3.
7.

 
T

ec
h

n
ol

og
ic

al
 D

ev
ic

es
 

 
 

3.
7.

4.
  G

R
A

D
E

 4
 

 

 
3.

7.
7.

  G
R

A
D

E
 7

 
 

3.
7.

10
.  

G
R

A
D

E
 1

0 
 

3.
7.

12
.  

G
R

A
D

E
 1

2 

P
en

ns
yl

va
ni

a’
s 

pu
bl

ic
 s

ch
oo

ls
 s

ha
ll 

te
ac

h,
 c

ha
lle

ng
e 

an
d 

su
pp

or
t e

ve
ry

 s
tu

de
nt

 to
 r

ea
liz

e 
hi

s 
or

 h
er

 m
ax

im
um

 p
ot

en
tia

l a
nd

 to
 a

cq
ui

re
 th

e 
kn

ow
le

dg
e 

an
d 

sk
ill

s 
ne

ed
ed

 to
 . 

. .
 

 A
. 

E
xp

lo
re

 th
e 

us
e 

of
 b

as
ic

 to
ol

s,
 s

im
pl

e 
m

at
er

ia
ls

 a
nd

 te
ch

ni
qu

es
 to

 s
af

el
y 

so
lv

e 
pr

ob
le

m
s.

 
• 

D
es

cr
ib

e 
th

e 
sc

ie
nt

if
ic

 p
ri

nc
ip

le
s 

on
 

w
hi

ch
 v

ar
io

us
 to

ol
s 

ar
e 

ba
se

d.
 

• 
G

ro
up

 to
ol

s 
an

d 
m

ac
hi

ne
s 

by
 th

ei
r 

fu
nc

ti
on

. 
• 

S
el

ec
t a

nd
 s

af
el

y 
ap

pl
y 

ap
pr

op
ri

at
e 

to
ol

s 
an

d 
m

at
er

ia
ls

 to
 s

ol
ve

 s
im

pl
e 

pr
ob

le
m

s.
 

    
 B

. 
S

el
ec

t a
pp

ro
pr

ia
te

 in
st

ru
m

en
ts

 to
 s

tu
dy

 
m

at
er

ia
ls

. 
• 

D
ev

el
op

 s
im

pl
e 

sk
il

ls
 to

 m
ea

su
re

, 
re

co
rd

, c
ut

 a
nd

 f
as

te
n.

 
• 

E
xp

la
in

 a
pp

ro
pr

ia
te

 in
st

ru
m

en
t 

se
le

ct
io

n 
fo

r 
sp

ec
if

ic
 ta

sk
s.

 
 

 A
. 

D
es

cr
ib

e 
th

e 
sa

fe
 a

nd
 a

pp
ro

pr
ia

te
 u

se
 o

f 
to

ol
s,

 m
at

er
ia

ls
 a

nd
 te

ch
ni

qu
es

 to
 

an
sw

er
 q

ue
st

io
ns

 a
nd

 s
ol

ve
 p

ro
bl

em
s.

 
• 

Id
en

ti
fy

 u
se

s 
of

 to
ol

s,
 m

ac
hi

ne
s,

 
m

at
er

ia
ls

, i
nf

or
m

at
io

n,
 p

eo
pl

e,
 

m
on

ey
, e

ne
rg

y 
an

d 
ti

m
e 

th
at

 m
ee

t 
sp

ec
if

ic
 d

es
ig

n 
cr

it
er

ia
. 

• 
D

es
cr

ib
e 

sa
fe

 p
ro

ce
du

re
s 

fo
r 

us
in

g 
to

ol
s 

an
d 

m
at

er
ia

ls
. 

• 
A

ss
es

s 
m

at
er

ia
ls

 f
or

 a
pp

ro
pr

ia
te

ne
ss

 
of

 u
se

. 
    B

. 
U

se
 a

pp
ro

pr
ia

te
 in

st
ru

m
en

ts
 a

nd
 

ap
pa

ra
tu

s 
to

 s
tu

dy
 m

at
er

ia
ls

. 
• 

S
el

ec
t a

pp
ro

pr
ia

te
 in

st
ru

m
en

ts
 to

 
m

ea
su

re
 th

e 
si

ze
, w

ei
gh

t, 
sh

ap
e 

an
d 

te
m

pe
ra

tu
re

 o
f 

li
vi

ng
 a

nd
 n

on
-l

iv
in

g 
ob

je
ct

s.
 

• 
A

pp
ly

 k
no

w
le

dg
e 

of
 d

if
fe

re
nt

 
m

ea
su

re
m

en
t s

ys
te

m
s 

to
 m

ea
su

re
 

an
d 

re
co

rd
 o

bj
ec

ts
’ 

pr
op

er
ti

es
. 

    

 A
. 

Id
en

ti
fy

 a
nd

 s
af

el
y 

us
e 

a 
va

ri
et

y 
of

 
to

ol
s,

 b
as

ic
 m
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hi

ne
s,

 m
at

er
ia

ls
 a

nd
 

te
ch

ni
qu

es
 to

 s
ol

ve
 p

ro
bl

em
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d 

an
sw

er
 q

ue
st

io
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. 
• 

S
el

ec
t a

nd
 s

af
el

y 
ap

pl
y 
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pr

op
ri

at
e 

to
ol

s,
 m

at
er

ia
ls

 a
nd

 p
ro

ce
ss

es
 

ne
ce

ss
ar

y 
to

 s
ol

ve
 c

om
pl

ex
 

pr
ob

le
m

s.
 

• 
A

pp
ly

 a
dv

an
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d 
to

ol
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nd
 e

qu
ip

m
en

t 
m

an
ip

ul
at

io
n 

te
ch

ni
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es
 to

 s
ol

ve
 

pr
ob

le
m

s.
 

    B
. 

A
pp

ly
 a

pp
ro

pr
ia

te
 in

st
ru

m
en
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nd
 

ap
pa

ra
tu

s 
to

 e
xa

m
in

e 
a 

va
ri

et
y 

of
 

ob
je

ct
s 

an
d 

pr
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se

s.
 

• 
D

es
cr

ib
e 

an
d 

us
e 

ap
pr

op
ri

at
e 

in
st

ru
m

en
ts

 to
 g

at
he

r 
an

d 
an

al
yz

e 
da

ta
.  

• 
C

om
pa

re
 a

nd
 c

on
tr

as
t d

if
fe

re
nt

 
sc

ie
nt

if
ic

 m
ea

su
re

m
en

t s
ys

te
m

s;
 

se
le

ct
 th

e 
be

st
 m

ea
su

re
m

en
t s

ys
te

m
 

fo
r 

a 
sp

ec
if

ic
 s

it
ua

ti
on

. 
• 

E
xp

la
in

 th
e 

ne
ed

 to
 e

st
im

at
e 

m
ea

su
re

m
en

ts
 w

it
hi

n 
er

ro
r 

of
 

va
ri

ou
s 

in
st

ru
m

en
ts

. 
• 

A
pp

ly
 a

cc
ur

at
e 

m
ea

su
re

m
en

t 
kn

ow
le

dg
e 

to
 s

ol
ve

 e
ve

ry
da

y 
pr

ob
le

m
s.

 
• 

D
es

cr
ib

e 
an

d 
de

m
on

st
ra

te
 th

e 

 A
. 

A
pp

ly
 a

dv
an

ce
d 

to
ol

s,
 m

at
er

ia
ls

 a
nd

 
te

ch
ni

qu
es

 to
 a

ns
w

er
 c

om
pl

ex
 

qu
es

ti
on

s.
 

• 
D

em
on

st
ra

te
 th

e 
sa

fe
 u

se
 o

f 
co

m
pl

ex
 to

ol
s 

an
d 

m
ac

hi
ne

s 
w

it
hi

n 
th

ei
r 

sp
ec

if
ic

at
io

ns
. 

• 
S

el
ec

t a
nd

 s
af

el
y 

ap
pl

y 
ap

pr
op

ri
at

e 
to

ol
s,

 m
at

er
ia

ls
 a

nd
 p

ro
ce

ss
es

 
ne

ce
ss

ar
y 

to
 s

ol
ve

 c
om

pl
ex

 
pr

ob
le

m
s 

th
at

 c
ou

ld
 r

es
ul

t i
n 

m
or

e 
th

an
 o

ne
 s

ol
ut

io
n.

 
• 

E
va

lu
at

e 
an

d 
us

e 
te

ch
no

lo
gi

ca
l 

re
so

ur
ce

s 
to

 s
ol

ve
 c

om
pl

ex
 m

ul
ti

-
st

ep
 p

ro
bl

em
s.

 
 B

. 
E

va
lu

at
e 

ap
pr

op
ri

at
e 

in
st

ru
m

en
ts

 a
nd

 
ap

pa
ra

tu
s 

to
 a

cc
ur

at
el

y 
m

ea
su

re
 

m
at

er
ia

ls
 a

nd
 p

ro
ce

ss
es

. 
• 

A
pp

ly
 a

nd
 e

va
lu

at
e 

th
e 

us
e 

of
 

ap
pr

op
ri

at
e 

in
st

ru
m

en
ts

 to
 

ac
cu

ra
te

ly
 m

ea
su

re
 s

ci
en

ti
fi

c 
an

d 
te

ch
no

lo
gi

c 
ph

en
om

en
a 

w
it

hi
n 

th
e 

er
ro

r 
li

m
it

s 
of

 th
e 

eq
ui

pm
en

t. 
• 

E
va

lu
at

e 
th

e 
ap

pr
op

ri
at

e 
us

e 
of

 
di

ff
er

en
t m

ea
su

re
m

en
t s

ca
le

s 
(m

ac
ro

 a
nd

 m
ic

ro
).

 
• 

E
va

lu
at

e 
th

e 
ut

il
it

y 
an

d 
ad

va
nt

ag
es

 
of

 a
 v

ar
ie

ty
 o

f 
ab

so
lu

te
 a

nd
 r

el
at

iv
e 

m
ea

su
re

m
en

t s
ca

le
s 

fo
r 

th
ei

r 
ap

pr
op

ri
at

e 
ap

pl
ic

at
io

n.
 

  

A
ca

d
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 S

ta
n
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d
s 

fo
r 

S
ci

en
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 a
n

d
 T

ec
h

n
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og
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di
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B
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 F
in

al
 F

or
m

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
Ja

nu
ar

y 
5,

 2
00

2 

op
er

at
io

n 
an

d 
us

e 
of

 a
dv

an
ce

d 
in

st
ru

m
en

ta
ti

on
 in

 e
va

lu
at

in
g 

m
at

er
ia

l a
nd

 c
he

m
ic

al
 p

ro
pe

rt
ie

s 
(e

.g
., 

sc
an

ni
ng

 e
le

ct
ro

n 
m

ic
ro

sc
op

e,
 

nu
cl

ea
r 

m
ag

ne
ti

c 
re

so
na

nc
e 

m
ac

hi
ne

s)
. 

 

 

C
om

p
u

te
r 

li
te

ra
cy

, i
n

cl
u

d
in

g 
th

e 
u

se
 o

f 
h

ar
d

w
ar

e 
an

d
 s

of
tw

ar
e 

in
 s

ta
n

d
ar

d
 s

ta
te

m
en

ts
 C

, D
, a

n
d

 E
, s

h
ou

ld
 b

e 
in

te
gr

at
ed

 a
cr

os
s 

al
l c

on
te

n
t 

ar
ea

s.
 

 C
. 

Id
en

ti
fy

 b
as

ic
 c

om
pu

te
r 

op
er

at
io

ns
 a

nd
 

co
nc

ep
ts

. 
• 

Id
en

ti
fy

 th
e 

m
aj

or
 p

ar
ts

 n
ec

es
sa

ry
 

fo
r 

a 
co

m
pu

te
r 

to
 in

pu
t a

nd
 o

ut
pu

t 
da

ta
. 

• 
E

xp
la

in
 a

nd
 d

em
on

st
ra

te
 th

e 
ba

si
c 

us
e 

of
 in

pu
t a

nd
 o

ut
pu

t d
ev

ic
es

 
(e

.g
., 

ke
yb

oa
rd

, m
on

it
or

, p
ri

nt
er

, 
m

ou
se

).
 

• 
E

xp
la

in
 a

nd
 d

em
on

st
ra

te
 th

e 
us

e 
of

 
ex

te
rn

al
 a

nd
 in

te
rn

al
 s

to
ra

ge
 

de
vi

ce
s 

(e
.g

., 
di

sk
 d

ri
ve

, C
D

 d
ri

ve
).

 
       D

. 
U

se
 b

as
ic

 c
om

pu
te

r 
so

ft
w

ar
e.

 
• 

A
pp

ly
 o

pe
ra

ti
ng

 s
ys

te
m

 s
ki

ll
s 

to
 

pe
rf

or
m

 b
as

ic
 c

om
pu

te
r 

ta
sk

s.
 

• 
A

pp
ly

 b
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ic
 w

or
d 

pr
oc
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si

ng
 s

ki
ll

s.
 

• 
Id

en
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 s
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pl

e 
gr
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hi

c 
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d 
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 g

ra
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ic
 m

at
er
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ge

ne
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d 
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e 
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m
pu

te
r.

 
• 

A
pp

ly
 s

pe
ci

fi
c 

in
st

ru
ct

io
na

l 
so

ft
w

ar
e.

 
 

 

 C
. 

E
xp

la
in

 a
nd

 d
em

on
st

ra
te

 b
as

ic
 

co
m

pu
te

r 
op

er
at

io
ns

 a
nd

 c
on

ce
pt

s.
 

• 
K

no
w

 s
pe

ci
al

iz
ed

 c
om

pu
te

r 
ap

pl
ic
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io

ns
 u

se
d 

in
 th

e 
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m
m
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it

y.
 

• 
D

es
cr

ib
e 

th
e 

fu
nc

ti
on

 o
f 

ad
va

nc
ed

 
in

pu
t a

nd
 o

ut
pu

t d
ev

ic
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(e

.g
., 

sc
an

ne
rs

, v
id

eo
 im

ag
es

,  
   

   
pl

ot
te

rs
, p

ro
je

ct
or

s)
 a

nd
  

   
   

de
m

on
st

ra
te

 th
ei

r 
us

e.
 

• 
D

em
on

st
ra

te
 a

ge
 a

pp
ro

pr
ia

te
 

ke
yb

oa
rd

in
g 

sk
il

ls
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 te

ch
ni
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. 

A
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r 
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w
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Id
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e 

de
si

gn
ed

 to
 m

ee
t 

sp
ec

if
ic

 n
ee

ds
 (

e.
g.
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A
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 D
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 d
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n 
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w
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in
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ci
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, p
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nt
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. 
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Id
en
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s 
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va
nt

 to
 s
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c 
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w
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Id

en
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as
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 m
ul
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m
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 C
. 

A
pp

ly
 b
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ic

 c
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pu
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r 
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nd
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Id

en
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as
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w
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e 
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A
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A
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A
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st
em

s 
pr

ob
le

m
s.

 
• 

A
pp

ly
 to

uc
h 

ke
yb

oa
rd

in
g 

sk
il

ls
 a

nd
 

te
ch

ni
qu

es
 a

t e
xp

ec
ta

bl
e 

sp
ee

d 
an

d 
ac

cu
ra

cy
. 

• 
D
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D
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        E
. 

Identify basic com
puter 

com
m

unications system
s. 

• 
A

pply a w
eb brow

ser. 
• 

A
pply basic electronic m

ail 
functions. 

• 
U

se on-line searches to answ
er age 

appropriate questions. 
 

applications. 
• 

D
em

onstrate a basic know
ledge of 

desktop publishing applications. 
• 

A
pply interm

ediate skills in 
utilizing w

ord processing, database 
and spreadsheet softw

are. 
• 

A
pply basic graphic m

anipulation 
techniques. 

 E
. 

E
xplain basic com

puter 
com

m
unications system

s. 
• 

D
escribe the organization and 

functions of the basic parts that 
m

ake up the W
orld W

ide W
eb. 

• 
A

pply advanced electronic m
ail 

functions. 
• 

A
pply basic on-line research 

techniques to solve a specific 
problem

. 
 

• 
D

escribe and dem
onstrate how

 tw
o 

or m
ore softw

are applications can 
be used to produce an output. 

• 
S

elect and apply softw
are designed 

to m
eet specific needs. 

    E
. 

A
pply basic com

puter com
m

unications 
system

s. 
• 

Identify and explain various types 
of on-line services. 

• 
Identify and explain the function of 
the parts of a basic netw

ork. 
• 

D
escribe and apply the com

ponents 
of a w

eb page and their function. 
• 

E
xplain and dem

onstrate file 
transfer w

ithin and out side of a 
com

puter netw
ork. 

• 
Identify, describe and com

plete 
advanced on-line research. 

 

com
puter as a presentation tool. 

• 
A

nalyze the legal responsibilities 
of com

puter users. 
      E

. 
A

ssess the effectiveness of com
puter 

com
m

unications system
s. 

• 
A

ssess the effectiveness of a 
com

puter based com
m

unications 
system

. 
• 

T
ransfer files am

ong different 
com

puter platform
s. 

• 
A

nalyze the effectiveness of on-
line inform

ation resources to m
eet 

the needs for collaboration, 
research, publications, 
com

m
unications and productivity. 

• 
A

pply know
ledge of protocol 

standards to solve connectivity 
problem

s. 
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3.8. 
S

cien
ce, T

ech
n

ology an
d

 H
u

m
an

 E
n

d
eavors 

 
 

3.8.4.  G
R

A
D

E
 4 

 

 
3.8.7.  G

R
A

D
E

 7 
 

3.8.10.  G
R

A
D

E
 10 

 
3.8.12.  G

R
A

D
E

 12 

P
ennsylvania’s public schools shall teach, challenge and support every student to realize his or her m

axim
um

 potential and to acquire the know
ledge 

and skills needed to . . . 
 A

. K
now

 that people select, create and use 
science and technology and that they 
are  lim

ited by social and physical 
restraints. 
• 

Identify and describe positive and 
negative im

pacts that influence or 
result from

 new
 tools and 

techniques. 
• 

Identify how
 physical technology 

(e.g., construction, m
anufacturing, 

transportation), inform
ational 

technology and biotechnology are 
used to m

eet hum
an needs. 

• 
D

escribe how
 scientific discoveries 

and technological advancem
ents 

are related. 
• 

Identify interrelationships am
ong 

technology, people and their w
orld. 

• 
A

pply the technological design 
process to solve a sim

ple problem
. 

 
  B

. K
now

 how
 hum

an ingenuity and 
technological resources satisfy specific 
hum

an needs and im
prove the quality of 

life. 
• 

Identify and distinguish betw
een 

hum
an needs and im

proving the 
quality of life. 

• 
Identify and distinguish betw

een 
nat ural and hum

an-m
ade resources. 

 A
. E

xplain how
 sciences and technologies 

are lim
ited in their effects and 

influences on society. 
• 

Identify and describe the 
unavoidable constraints of 
technological design. 

• 
Identify changes in society as a 
result of a technological 
developm

ent. 
• 

Identify and explain im
provem

ents 
in transportation, health, sanitation 
and com

m
unications as a result of 

advancem
ents in science and 

technology and how
 they effect our 

lives. 
       B

. E
xplain how

 hum
an ingenuity and 

technological resources satisfy specific 
hum

an needs and im
prove the quality of 

life. 
• 

Identify interrelationships betw
een 

system
s and resources. 

• 
Identify and describe the resources 
necessary to solve a selected 
problem

 in a com
m

unity and 
im

prove the quality of life. 

 A
. A

nalyze the relationship betw
een 

societal dem
ands and scientific and 

technological enterprises. 
• 

Identify past and current tradeoffs 
betw

een increased production, 
environm

ental harm
 and social 

values (e.g., increased energy 
needs, pow

er plants, autom
obiles). 

• 
C

om
pare technologies that are 

applied and accepted differently in 
various cultures (e.g., factory 
farm

ing, nuclear pow
er). 

• 
D

escribe and evaluate social 
change as a result of technological 
developm

ents. 
• 

A
ssess the social im

pacts of a 
specific international 
environm

ental problem
 by 

designing a solution that applies 
the appropriate technologies and 
resources. 

 B
. A

nalyze how
 hum

an ingenuity and 
technological resources satisfy specific 
hum

an needs and im
prove the quality of 

life. 
• 

Identify several problem
s and 

opportunities that exist in your 
com

m
unity, apply various 

problem
-solving m

ethods to design 
and evaluate possible solutions. 

• 
A

nalyze a recently invented item
, 

 A
. S

ynthesize and evaluate the interactions 
and constraints of science and 
technology on society. 
• 

C
om

pare and contrast how
 

scientific and technological 
know

ledge is both shared and 
protected. 

• 
E

valuate technological 
developm

ents that have changed 
the w

ay hum
ans do w

ork and 
discuss their im

pacts  
      (e.g., genetically engineered  
      crops). 
• 

E
valuate socially proposed 

lim
itations of scientific research 

and technological application. 
      B

. A
pply the use of ingenuity and 

technological resources to solve 
specific societal needs and im

prove the 
quality of life. 
• 

A
pply appropriate tools, m

aterials 
and processes to solve com

plex 
problem

s. 
• 

U
se know

ledge of hum
an abilities 

to design or m
odify technologies 

that extend and enhance hum
an 
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natural and hum
an-m

ade resources. 
• 

D
escribe a technological invention 

and the resources that w
ere used to 

develop it. 
               C

. K
now

 the pros and cons of possible 
solutions to scientific and technological 
problem

s in society. 
• 

C
om

pare the positive and negative 
expected and unexpected im

pacts 
of technological change. 

• 
Identify and discuss exam

ples of 
technological change in the 
com

m
unity that have both positive 

and negative im
pacts. 

 

• 
identify and explain specific 
exam

ples of how
 agricultural 

science has m
et hum

an needs and 
has im

proved the quality of life. 
            C

. Identify the pros and cons of applying 
technological and scientific solutions to 
address problem

s and the effect upon 
society. 
• 

D
escribe the positive and negative 

expected and unexpected effects of 
specific technological 
developm

ents. 
• 

D
escribe w

ays technology extends 
and enhances hum

an abilities. 
 

describing the hum
an need that 

prom
pted its invention and the 

current and potential social im
pacts 

of the specific invention. 
• 

A
pply know

ledge of oceanography, 
m

eteorology, geology and hum
an 

anatom
y to explain im

portant 
considerations that need to be m

ade 
for construction of hom

es, 
buildings and businesses in the 
U

nited S
tates. 

• 
A

ssess the im
pacts that agricultural 

science has had on  m
eeting hum

an 
needs and im

proving the quality of 
life. 

 C
. E

valuate possibilities consequences and 
im

pacts of scientific and technological 
solutions. 
• 

R
elate scientific and technological 

advancem
ents in term

s of cause 
and effect. 

• 
D

escribe and evaluate the im
pacts 

that financial considerations have 
had on specific scientific and 
technological applications. 

• 
C

om
pare and contrast potential 

solutions to technological, social, 
econom

ic and environm
ental 

problem
s. 

• 
A

nalyze the im
pacts on society of 

accepting or rejecting scientific and 
technological advances. 

 

abilities. 
• 

A
pply appropriate tools, m

aterials 
and processes to physical, 
inform

ational or biotechnological 
system

s to identify and recom
m

end 
solutions to international problem

s. 
• 

apply know
ledge of agricultural 

science to develop a solution that 
w

ill im
prove on a hum

an need or 
w

ant. 
       C

. E
valuate the consequences and im

pacts 
of scientific and technological 
solutions. 
• 

P
ropose solutions to specific 

scientific and technological 
applications, identifying possible 
financial considerations. 

• 
A

nalyze scientific and 
technological solutions through the 
use of risk/benefit analysis. 

• 
A

nalyze and com
m

unicate the 
positive or negative im

pacts that a 
recent technological invention had 
on society. 

• 
E

valuate and describe potential 
im

pacts from
 em

erging 
technologies and the consequences 
of not keeping abreast of 
technological advancem

ents  
      (e.g., assessm

ent alternatives, risks,  
      benefits, costs, econom

ic im
pacts,  

      constraints). 
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A
llele: 

 
A

ny of a set of possible form
s of a gene. 

 B
ioch

em
ical con

version
: 

 
T

he changing of organic m
atter into other chem

ical form
s. 

 B
iom

ass con
version

: 
 

T
he changing of organic m

atter that has been produced by photosynthesis into useful liquid, gas or fuel. 
 B

iom
ed

ical tech
n

ology: 
 

T
he application of health care theories to develop m

ethods, products and tools to m
aintain or im

prove 
hom

eostasis. 
 B

iom
es: 

 
A

 com
m

unity of living organism
s of a single m

ajor ecological region. 
 B

iotech
n

ology: 
 

T
he w

ays that hum
ans apply biological concepts to produce products and provide services. 

 C
arb

on
 ch

em
istry: 

 
T

he science of the com
position, structure, properties and reactions of carbon based m

atter, especially of atom
ic 

and m
olecular system

s; som
etim

es referred to as organic chem
istry. 

 C
on

stru
ction

 tech
n

ology: 
 

T
he w

ays that hum
ans build structures on sites. 

 D
esalin

ization
: 

 
T

o rem
ove salts and other chem

icals from
 sea or saline w

ater. 
 D

ich
otom

ou
s: 

 
D

ivided or dividing into tw
o parts or classifications. 

 E
lectron

ic com
m

u
n

ication
:  

S
ystem

 for the transm
ission of inform

ation using electronic technology (e.g., digital cam
eras, cellular telephones, 

Internet, television, fiber optics). 
 E

m
b

ryology: 
 

T
he branch of biology dealing w

ith the developm
ent of living things from

 fertilized egg to its developed state. 
 E

n
gin

eerin
g: 

 
T

he application of scientific, physical, m
echanical and m

athem
atical principles to design processes, products and 

structures that im
prove the quality of life. 
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