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DESCRIPTORS- *ATOMIC STRUCTURE, *ATOMIC THEORY, *BEHAVIORAL
OBJECTIVES, *CURRICULUM DEVELOPMENT, *EDUCATIONAL OBJECTIVES,
*INSTRUCTION, *NUCLEAR PHYSICS, *SECONDARY SCHOOL SCIENCE,
*TEACHING GUIDES, CURRICULUM, CHEMISTRY, PHYSICAL SCIENCES,
PHYSICS, SYSTEMS ANALYSIS, NUCLEAR SCIENCE CURRICULUM
PROJECT,

ON THE PREMISE THAT A KNOWLEDGE OF NUCLEAR SCIENCE IS
ESSENTIAL FOR INTELLIGENT DECISION-MAKING REGARDING ITS USES,
THE NUCLEAR SCIENCE CURRICULUM PROJECT WAS DEVELOPED. ITS
OBJECTIVE IS TO PROVIDE A PROGRAM THAT CAN BE EFFECTIVELY
USED IN SCIENCE CLASSES TO PROVIDE AN UNDERSTANDING OF
NUCLEAR SCIENCE AND ITS IMPACT ON SOCIETY. THOUGH TEACHER'
INSTITUTES HAD BEEN CONDUCTED TO PROVIDE NEW MATERIALS AND
INSIGHTS, A LACK OF AN INCLUSIVE SOURCE OF.ZOORMATION ON
CONCEPTS AND MATERIALS SEEMED TO HINDER IMPLEMENTATION OF
INSTRUCTIONAL PROGRAMS. THIS PROJECT WAS ORGANIZED TO DEVELOP
A SET OF INSTRUCTIONAL OBJECTIVES, EXPRESSED IN BEHAVIORAL
TERMS, REGARDING NUCLEAR SCIENCE AND ITS IMPACT ON SOCIETY.
THESE OBJECTIVES WERE DESIGNED AS MODULES THAT COULD BE
INCLUDED WITHIN THE FRAMEWORK OF EXISTING SCIENCE AND SOCIAL
SCIENCE COURSES. "NEED-TO-KNOW" ITEMS WERE DETERMINED FOR THE
AVERAGE NON-SCIENCE ORIENTED HIGH SCHOOL GRADUATE, IN ORDER
FOR HIM TO PERFORM AS A RESPONSIBLE CITIZEN. TWO TECHNIQUES
EMPLOYED TO ACHIEVE PROJECT OBJECTIVES WERE (1) THE USE OF
SYSTEMS TECHNIQUES FOR MISSION ANALYSIS AND DEFINITIONS, AND
(2) THE USE OF BEHAVIORAL TERMS FOR INSTRUCTIONAL OBJECTIVES.
THE DOCUMENT IS ORGANIZED INTO SECTIONS AS FOLLOWS--(1)
FRAMEWORK, IDENTIFYING THE HIGHER ORDER BEHAVIORS AND
PROVIDING AN OVER-ALL MATRIX WITHIN WHICH KNOWLEDGE,
ATTITUDES, AND SKILLS CAN BE ORDERED, (2) SOCIAL ISSUES
RELEVANT TO NUCLEAR TECHNOLOGY, ILLUSTRATING THE WAY EACH
TERMINAL BEHAVIOR FROM THE FRAMEWORK COULD BE DEVELOPED, (3)

MODULES OF INSTRUCTION, SHOWING HOW SCIENCE AND SOCIAL
SCIENCE CONTENT AND DECISION-MAKING PROCESSES CAN BE
STRUCTURED INTO LEARNING UNITS, (4) BEHAVIORALIZED SCIENCE
DATA, GIVING A BREAKDOWN OF THE BASIC SCIENCE DATA INTO
BEHAVIORAL TERMS--BEHAVIORAL OBJECTIVES, STIMULUS CUES, AND
CRITERION TEST MEASURES, AND (5) BACKGROUND CONTENT, A
COMPILATION OF THE "NEED TO KNOW".CONTENT IDENTIFIED BY THE
NATURAL AND SOCIAL SCIENTISTS AS NECESSARY TO AN
UNDERSTANDING OF THE SOCIO-SCIENTIFIC IMPLICATIONS OF
TECHNICAL DISCOVERIES. (DH)
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-
te

lli
ge

nt
 d

ec
is

io
ns

 b
as

ed
 u

po
n 

ac
cu

ra
te

kn
ow

le
dg

e 
an

d 
aw

ar
en

es
s,

 a
s 

op
po

se
d 

to
 d

ec
is

io
ns

ar
riv

ed
 a

t t
hr

ou
gh

 fe
ar

 e
m

an
at

in
g 

fr
om

ig
no

ra
nc

e.

In
no

va
tiv

e 
T

ec
hn

iq
ue

s

R
ec

en
t d

ev
el

op
m

en
ts

 in
 th

e 
st

at
e 

of
 th

e 
dr

t i
n

ed
uc

at
io

na
l t

ec
hn

ol
og

y 
ha

ve
 d

em
on

st
ra

te
d

th
at

 it

is
 n

ot
 o

nl
y 

fe
as

ib
le

, b
ut

 h
ig

hl
y

de
si

ra
bl

e,
 to

 d
es

ig
n 

a 
co

ur
se

 o
f i

ns
tr

uc
tio

n
fo

r 
th

e 
se

co
nd

ar
y

pr
og

ra
m

 w
hi

ch
em

bo
di

es
 th

e 
si

m
ul

ta
ne

ou
s 

us
e 

of
 th

e 
la

te
st

te
ch

ni
qu

es
 a

nd
 p

rin
ci

pl
es

 le
ad

in
g 

to

pr
od

uc
t d

ev
el

op
m

en
t.

D
ur

in
g 

th
e 

pa
st

 tw
en

ty
 y

ea
rs

, t
he

re
ha

ve
 b

ee
n 

si
gn

ifi
ca

nt
 a

dv
an

ce
s 

in

m
an

y 
as

pe
ct

s 
of

pl
an

ni
ng

, d
ev

el
op

m
en

t, 
an

d 
ut

ili
za

tio
n 

of
in

st
ru

ct
io

na
l m

at
er

ia
ls

 a
nd

 in
st

ru
ct

io
na

l

st
ra

te
gi

es
.
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F
irs

t, 
re

lia
nc

e.
 o

n 
sy

st
em

s
te

ch
ni

qu
es

 p
ro

vi
de

s 
a 

fr
am

ew
or

k
fo

r 
th

e 
de

ve
lo

pm
en

t o
f t

he
ed

uc
at

io
na

l

m
is

si
on

 a
nd

 fo
r 

th
e

de
ve

lo
pm

en
t o

f p
la

ns
 fo

r 
its

ac
co

m
pl

is
hm

en
t.

S
ec

on
d,

 r
el

ia
nc

e 
on

 ta
sk

 a
na

-

ly
si

s 
te

ch
ni

qu
es

 p
er

m
its

id
en

tif
ic

at
io

n 
of

 o
bj

ec
tiv

es
 in

 te
rm

s
of

 r
ea

l-l
ife

 p
er

fo
rm

an
ce

 n
ee

ds
le

ad
in

g

to
 th

e 
sp

ec
ifi

ca
tio

n
of

 c
rit

er
ia

 fo
r 

ex
pr

es
si

ng
 c

ou
rs

e
ob

je
ct

iv
es

 in
 b

eh
av

io
ra

l t
er

m
s.

T
hi

rd
, r

ec
og

-

ni
tio

n 
th

at
 th

e.
ch

an
gi

ng
 n

ee
ds

 o
f s

oc
ie

ty
 a

nd
th

e 
ra

pi
d 

ob
so

le
sc

en
ce

 o
f f

ac
ts

im
po

se
s 

a 
co

ns
eq

ue
nt

de
m

an
d 

th
at

 o
bj

ec
tiv

es
be

 p
hr

as
ed

 in
 te

rm
s 

of
de

ci
si

on
-m

ak
in

g 
pr

oc
es

se
s 

an
d

be
ha

vi
or

al
 c

om
pe

te
nc

ie
s

w
hi

ch
 s

ho
ul

d 
re

su
lt 

fr
om

in
st

ru
ct

io
n.

F
ou

rt
h,

 r
ec

og
ni

tio
n 

th
at

 d
ec

is
io

ns
re

ga
rd

in
g 

in
st

ru
ct

io
na

l m
ed

ia

m
us

t r
es

t o
n 

id
en

tif
ie

d 
co

ur
se

be
ha

vi
or

al
 o

bj
ec

tiv
es

.
F

ift
h,

 r
el

ia
nc

e 
on

 a
 s

ys
te

m
at

ic
pr

oc
ed

ur
e 

fo
r

pr
od

uc
t d

ev
el

op
m

en
t

w
hi

ch
, t

hr
ou

gh
 a

 c
yc

lic
 p

ro
ce

ss
,

en
ab

le
s 

de
ci

si
on

s 
to

 b
e 

m
ad

e 
on

th
e 

ba
si

s 
of

em
pi

ric
al

 d
at

a 
ra

th
er

 th
an

 o
n

te
ch

ni
qu

es
 w

hi
ch

 r
el

y 
on

 in
tu

iti
ve

ju
dg

m
en

ts
.

T
he

 n
at

ur
e 

of
 th

e 
re

qu
ire

m
en

ts
fo

r 
th

e 
N

uc
le

ar
 S

ci
en

ce
C

ur
ric

ul
um

 P
ro

je
ct

 d
ic

ta
te

d 
th

e 
us

e
an

d 
ap

pl
i-

ca
tio

n 
of

 th
os

e
te

ch
ni

qu
es

 a
nd

 p
rin

ci
pl

es
 o

f
pr

od
uc

t d
ev

el
op

m
en

t a
pp

ro
pr

ia
te

 to
th

e 
va

rio
us

 s
ta

ge
s 

in

th
e 

pr
od

uc
t d

ev
el

op
m

en
t

cy
cl

e.
T

he
se

 s
ta

ge
s,

 a
s 

id
en

tif
ie

d 
by

Ja
m

es
 P

op
ha

m
 o

f t
he

 S
ou

th
w

es
t

R
eg

io
na

l

La
bo

ra
to

ry
, a

re
 p

ro
je

ct
fo

rm
ul

at
io

n,
 in

st
ru

ct
io

na
l

sp
ec

ifi
ca

tio
ns

, p
ro

to
ty

pe
 it

em
 tr

yo
ut

,
an

d 
pr

od
uc

t

de
ve

lo
pm

en
t.

T
he

 o
ut

co
m

es
 fo

r 
th

e
pl

an
ni

ng
 p

ha
se

 o
f t

he
 P

ro
je

ct
 a

re
th

os
e 

re
la

tin
g 

to
 th

e 
in

st
ru

ct
io

na
l

sp
ec

ifi
ca

-

tio
ns

 a
nd

 e
nc

om
pa

ss
th

e 
fo

llo
w

in
g 

el
em

en
ts

.

1.
A

 d
ef

en
si

bl
e 

lis
t o

f
ne

ed
-t

o-
kn

ow
 k

no
w

le
dg

e,
 a

tti
tu

de
s,

an
d 

sk
ill

s 
pe

rt
ai

ni
ng

 to
nu

cl
ea

r 
sc

ie
nc

e

as
 id

en
tif

ie
d

by
 e

xp
er

ts
 fr

om
 n

at
ur

al
 s

ci
en

ce
,

so
ci

al
 s

ci
en

ce
, a

nd
 in

du
st

ry
.

2.
A

n 
an

al
ys

is
 o

f e
xi

st
in

g 
co

ur
se

co
nt

en
t i

n 
th

e 
sc

ie
nc

es
an

d 
so

ci
al

 s
ci

en
ce

s 
to

 d
et

er
m

in
e

w
he

re
 in

th
e 

ex
is

tin
g 

cu
rr

ic
ul

um
 c

on
ce

pt
s

re
la

tiv
e 

to
 n

uc
le

ar
 s

ci
en

ce
 a

re
, o

r
co

ul
d 

be
, t

au
gh

t a
nd

 w
he

re

de
ve

lo
pe

d 
be

ha
vi

or
al

 o
bj

ec
tiv

es
co

ul
d 

be
 in

co
rp

or
at

ed
.

3.
A

n 
an

al
ys

is
 o

f e
xi

st
in

g
in

st
ru

ct
io

na
l a

id
s 

to
 id

en
tif

y 
an

d
sp

ec
ify

 th
os

e 
m

os
t a

pp
ro

pr
ia

te
 to

th
e

im
pl

em
en

ta
tio

n 
of

 th
e 

de
si

gn
le

ar
ni

ng
 p

at
hs

.

4.
A

 s
ta

te
m

en
t o

f t
er

m
in

al
 a

nd
in

te
rim

 o
bj

ec
tiv

es
, e

xp
re

ss
ed

in
 b

eh
av

io
ra

l t
er

m
s,

 a
pp

ro
pr

ia
te

fo
r

a 
hi

gh
sc

ho
ol

 g
ra

du
at

e 
w

ho
 m

ay
 n

ev
er

ha
ve

 a
dd

iti
on

al
 fo

rm
al

 tr
ai

ni
ng

 in
th

e 
ar

ea
, b

ut
 w

ho

ne
ed

s 
to

 b
e 

an
 in

fo
rm

ed
,

co
nt

rib
ut

in
g 

m
em

be
r 

of
 o

ur
 s

oc
ie

ty
.
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8

5.
A

 s
er

ie
s 

of
 p

er
fo

rm
an

ce
 te

st
s

an
d 

cr
ite

rio
n 

m
ea

su
re

s 
to

de
te

rm
in

e 
le

ar
ne

r 
ac

hi
ev

em
en

t
of

 th
e

de
ve

lo
pe

d 
be

ha
vi

or
al

 o
bj

ec
tiv

es
.

6.
A

 p
re

lim
in

ar
y 

st
at

em
en

t
of

 th
e 

de
si

gn
 r

eq
ui

re
m

en
ts

fo
r 

pr
ep

ar
in

g 
an

d 
im

pl
em

en
tin

g
in

st
ru

ct
io

na
l

sy
st

em
s 

to
 a

ch
ie

ve
th

e 
be

ha
vi

or
al

 o
bj

ec
tiv

es
.

T
hi

s 
w

ill
 in

cl
ud

e 
th

e 
or

ga
ni

za
tio

n
of

 m
e 

te
rm

in
al

an
d 

in
te

rim
 o

bj
ec

tiv
es

 a
nd

 m
ea

su
re

m
en

t
cr

ite
ria

 in
to

 a
 s

eq
ue

nc
e 

of
le

ar
ni

ng
 s

te
ps

 o
r 

re
qu

ire
m

en
ts

.

7.
A

 s
ta

te
m

en
t o

f p
ar

am
et

er
s

in
flu

en
ci

ng
 th

e 
im

pl
em

en
ta

tio
n 

of
th

e 
ob

je
ct

iv
es

.

T
he

 fi
na

l p
ro

du
ct

 r
es

ul
tin

g
fr

om
 th

e 
pl

an
ni

ng
 g

ra
nt

sh
ou

ld
 b

e 
a 

de
si

gn
ed

 "
bl

ue
pr

in
t"

fo
r 

th
e 

so
lu

tio
n

to
 a

 p
ro

bl
em

.
T

he
 p

os
tu

la
tio

n 
of

 a
n 

id
ea

l p
ro

gr
am

fo
r 

nu
cl

ea
r 

sc
ie

nc
e 

ed
uc

at
io

n
w

ill
 n

ec
es

sa
ril

y

be
 b

as
ed

 o
n 

w
ha

t m
ay

 b
e

ca
lle

d 
a 

pr
io

ri 
de

te
rm

in
at

es
.

It 
is

 a
nt

ic
ip

at
ed

 th
at

 th
e

de
m

on
st

ra
te

d

w
or

th
 a

nd
 u

til
ity

 o
f t

he
P

ro
je

ct
 w

ill
 b

e 
co

nf
irm

ed
by

 in
si

gh
tfu

lly
 p

la
nn

ed
 a

nd
ev

al
ua

te
d 

pi
lo

t s
tu

di
es

an
d 

fie
ld

 te
st

s 
an

d 
by

su
bs

eq
ue

nt
 m

at
er

ia
ls

 d
ev

el
op

m
en

t.
T

he
se

 s
ho

ul
d 

al
lo

w
 fo

r 
de

ve
lo

pm
en

t
an

d

re
fin

em
en

t o
f t

he
 d

es
ig

n 
re

qu
ire

m
en

ts
fo

r 
co

m
pl

et
in

g 
a 

fu
ll

in
st

ru
ct

io
na

l s
ys

te
m

 fo
r 

th
e 

se
co

nd
ar

y
sc

ho
ol

s.

M
et

ho
ds

 o
f P

ro
ce

du
re

T
w

o 
te

ch
ni

qu
es

, w
hi

ch
 m

ay
be

 c
ha

ra
ct

er
iz

ed
 a

s 
in

no
va

tiv
e 

in
m

od
er

n 
cu

rr
ic

ul
um

 d
ev

el
op

m
en

t
in

so
fa

r

as
ge

ne
ra

l p
ra

ct
ic

e 
is

 c
on

ce
rn

ed
, w

er
e

em
pl

oy
ed

 to
 a

ch
ie

ve
 P

ro
je

ct
ob

je
ct

iv
es

:
(1

) 
th

e 
us

e 
of

 s
ys

-

te
m

s 
te

ch
ni

qu
es

 fo
r

m
is

si
on

 a
na

ly
si

s 
an

d 
de

fin
iti

on
,

an
d 

(2
) 

th
e 

st
at

in
g 

of
in

st
ru

ct
io

na
l o

bj
ec

tiv
es

 in

be
ha

vi
or

al
 te

rm
s.

T
he

 s
uc

ce
ss

es
 o

f s
ys

te
m

at
ic

at
ta

ck
 o

n 
pr

ob
le

m
s,

 fi
rs

t w
id

el
y

us
ed

 in
 th

e 
ae

ro
sp

ac
e

in
du

st
rie

s 
an

d 
no

w
 b

ei
ng

ap
pl

ie
d 

in
 m

an
y 

ot
he

r 
ar

ea
s,

ha
ve

 h
ad

 th
ei

r 
in

flu
en

ce
 u

po
n 

m
an

y
fo

rw
ar

d-

lo
ok

in
g 

th
in

ke
rs

 in
 e

du
ca

tio
n.

T
he

 te
ch

ni
qu

e,
 v

ar
io

us
ly

 d
es

cr
ib

ed
 a

s 
an

en
gi

ne
er

in
g 

or
 s

ys
te

m
s

ap
pr

oa
ch

, w
as

 e
m

pl
oy

ed
 b

y 
th

e
P

ro
je

ct
 to

 d
ev

el
op

 a
 d

et
ai

le
d

de
sc

rip
tio

n 
of

 te
rm

in
al

 le
ar

ne
r

be
ha

vi
or

s.

T
hi

s 
ap

pr
oa

ch
 is

 b
as

ed
 o

n 
th

e
pr

ed
ef

in
iti

on
 o

f: 
(1

) 
w

ha
t i

s 
to

be
 le

ar
ne

d;
 (

2)
 th

e 
re

qu
ire

d
le

ve
ls

 o
f

te
rm

in
al

 p
er

fo
rm

an
ce

 to
 b

e 
ac

hi
ev

ed
by

 th
e 

le
ar

ne
r;

 a
nd

 (
3)

 th
e

de
si

gn
 o

f i
ns

tr
uc

tio
na

l p
at

hs
by

 w
hi

ch

le
ar

ne
rs

 p
ro

gr
es

s 
th

ro
ug

h 
su

cc
es

si
ve

 s
te

ps
le

ad
in

g 
to

 th
e 

at
ta

in
m

en
t o

f t
he

pr
es

ta
te

d 
ob

je
ct

iv
es

.

T
he

 S
ys

te
m

s 
A

pp
ro

ac
h 

is
 a

n
or

ga
ni

ze
d 

te
ch

ni
qu

e 
fo

r 
so

lv
in

g
co

m
pl

ex
 p

ro
bl

em
s.

B
eg

in
ni

ng
 w

ith
 th

e

id
en

tif
ic

at
io

n 
an

d 
de

fin
iti

on
 o

f
th

e 
en

d 
pr

od
uc

t,
it 

is
 a

 g
oa

l-c
en

te
re

d
ap

pr
oa

ch
.

T
he

 S
ys

te
m

s 
A

p-

pr
oa

ch
 r

eq
ui

re
s 

an
 a

na
ly

si
s 

of
th

e 
to

ta
l m

is
si

on
 to

 b
e 

pe
rf

or
m

ed
,

an
d 

sp
ec

ifi
es

 a
 lo

gi
ca

l p
ro

gr
es

si
on

of
 c

rit
ic

al
 s

te
ps

 a
nd

 a
n

in
te

rf
ac

in
g 

of
 m

et
ho

ds
, t

ec
hn

iq
ue

s,
an

d 
re

so
ur

ce
s 

re
qu

ire
d 

fo
r

th
e 

ac
co

m
pl

is
h-

m
en

t o
f t

he
 fi

na
l

ob
je

ct
iv

e.



A
s 

ap
pl

ie
d 

to
 e

du
ca

tio
n,

th
e 

S
ys

te
m

s 
A

pp
ro

ac
h 

is
 a

n
ef

fe
ct

iv
e 

in
te

gr
at

io
n 

of
 te

ch
ni

qu
es

,
pr

oc
ed

ur
es

,

co
nt

en
t, 

an
d 

pr
oc

es
se

s
w

ith
 th

e 
ob

je
ct

iv
e 

of
 s

pe
ci

fy
in

g
ef

fic
ie

nt
, r

el
ia

bl
e 

an
d 

m
ea

su
ra

bl
e

le
ar

ni
ng

sy
st

em
s.

A
t t

he
 o

ns
et

 o
f t

he
 P

ro
je

ct
,

th
e 

sy
st

em
s 

an
al

ys
is

 te
ch

ni
qu

es
 w

er
e

ap
pl

ie
d 

to
 th

e 
N

uc
le

ar

S
ci

en
ce

 C
ur

ric
ul

um
 P

ro
je

ct
, a

s
in

di
ca

te
d 

in
 th

e 
pl

an
ni

ng
 r

ep
or

t
pr

es
en

te
d 

to
 th

e 
C

ul
ve

r 
C

ity
B

oa
rd

of
 E

du
ca

tio
n 

in
 M

ar
ch

19
67

.

T
he

 p
ro

ce
du

re
s 

em
pl

oy
ed

 b
y

th
e 

sc
ho

ol
 d

is
tr

ic
t's

 P
ro

je
ct

st
af

f i
n 

th
e 

de
ve

lo
pm

en
t o

f
in

st
ru

ct
io

na
l

ob
je

ct
iv

es
 r

el
ie

d 
on

 th
e 

in
vo

lv
em

en
t

an
d 

in
te

ra
ct

io
n 

of
 a

ca
de

m
ic

sc
ho

la
rs

 fr
om

 b
ot

h 
so

ci
al

 s
ci

en
ce

an
d 

na
tu

ra
l s

ci
en

ce
 d

is
ci

pl
in

es
,

of
 c

la
ss

ro
om

 te
ac

he
rs

, a
nd

of
 la

y 
pe

rs
on

s 
fr

om
 in

du
st

ry
, c

om
m

er
ce

,

ec
on

om
ic

s,
 a

nd
 p

ol
iti

cs
.

R
el

ia
nc

e 
on

 a
n 

in
te

rd
is

ci
pl

in
ar

y
ap

pr
oa

ch
 s

er
ve

d 
to

 in
su

re
 th

e 
w

id
es

t

po
ss

ib
le

 id
en

tif
ic

at
io

n 
of

ne
ed

-t
o-

kn
ow

 in
fo

rm
at

io
n 

fr
om

 s
ci

en
ce

,
te

ch
no

lo
gy

, a
nd

 s
oc

ia
l s

ci
en

ce

re
le

va
nt

 to
 a

ch
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Instructional O
bjectives H

ierarchy

T
erm

inal O
bjective: 4.0

T
he learner shall, w

hen faced w
ith the necessity to

m
ake

decisions regarding his com
m

unity's,
state's, and nation's

needs, be able to know
ledgeably support or oppose pro-

posed actions or initiate actions
him

self in regard to the
developm

ent and/or use of nuclear technology.

C
riterion T

est M
easures

T
he learner shall:

4.1
seek and evaluate m

aterials perti-
nent to the particular issue,

prob-
lem

, or proposal;

4.1.1

32

locate sources of inform
ation

from
 both producers and distrib-

utors of inform
ation;

W
hen given the com

m
unity problem

described below
, the learner shall seek out au-

thoritative, reliable, and relevant data on
the basis of the criteria established in

the learning experiences.

P
roblem

: A
 com

m
unity organization called

"O
peration P

oison F
ood" has been or-

ganized to prevent the use of
foods w

hich have been pasteurized by
irradiation

processes given
free by the federal governm

ent in
the public school lunch program

.
T

he group argues that the foO
ds are dangerous

because those w
ho eat it could be

irradiated, thus resulting in cancer, irritations,
and other serious debilities. T

he

group has paid
for a num

ber of advertisem
ents in

the com
m

unity new
spaper outlining

the purported dangers, and have called
for action. S

everal prom
inent people in

the

com
m

unity have given their support to
the action group.

G
iven (in C

olum
n I) the issue

above, as w
ell as tw

o other issues (not related to
the

above but generally related to
nuclear technology), the learner m

ust select
those

agencies or outlets that w
ould

have the m
ost inform

ation regarding the issue at
hand,

and thereby elim
inate sources of

inform
ation m

ore related to the other issues.

(continued on follow
ing page)
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 b
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m
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.1.1.1
realize that inform

ation produced
is technical or nontechnical and
that several organizations, in-
cluding governm

ental organiza-
tions, m

ay be attem
pting to in-

fluence his opinions;

4.1.1.2
know

 the m
ajor sources of infor-

m
ation from

 governm
ental, pri-

vate non-profit agencies, private
profit agencies, and publications;

4.1 .2
acquire the m

aterials from
 a

variety of sources;

34

T
he learner w

ill then categorize each of the inform
ation sources in C

olum
n II into

technical, nontechnical, public and private groupings. H
e w

ill then select the
three best sources (A

E
C

, D
ept. of A

griculture, and university nuclear biologists
or radiologists).

T
he learner shall state from

 each source the degree of vested interest and therefore
its attem

pt to positively influence him
 to its point of view

. F
rom

 the follow
ing

list
the learner shall m

atch the agency w
hich w

ould have the greatest interest in influ-
encing his opinion relative to the given issue and the reason they w

ould do so.

A
genc1

R
eason

A
.E

.C
.

P
rofits

E
.E

. I.
P

atriotism

E
tc.

E
tc.

T
he learner w

ill indicate, for each type of inform
ation in C

olum
n I, from

w
hich

source(s) listed in C
olum

n II he w
ould m

ost likely find it.

(continued on follow
ing page)
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 o
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d
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.1.2.1
know

 w
here inform

ation from
 each

source is located or
how

 it is to
be acquired;

4.1.2.2
know

 the procedures for acquiring
the inform

ation;

4.1.3
judge the m

aterials for authority,
reliability and relevance to the
issue under consideration;

4.1.3.1
evaluate the authoritativeness of
sources and/or spokesm

en; know
n

that:

a.
it varies w

ith training and
experience;

b.
it varies w

ith personnel and
institutional goals and inter-
ests (i.e. , vested interests);

36

T
he learner w

ill then describe, by labeling each source, the m
eans by

w
hich he w

ould
acquire the inform

ation from
 the follow

ing selections:

a.
Interview

 of pro, con, and neutral people;

b.
Letter w

riting;

c.
N

ew
s articles;

d.
Library procedures.

H
e w

ill only be allow
ed to select one acquiring technique for each source, even

though m
ultiple techniques m

ay be used.

T
he learner w

ill then list and apply the criteria for judging the reliability, authority,
and relevance of acquired m

aterials to the issue at hand.

H
e w

ill isolate and list separately from
 the follow

ing list the characteristics of an
authoritative source:

a.
W

ritten by w
ell-trained, experienced personnel

b.
W

ritten by those he feels are truthful, honest, w
ell-know

n, political (labor,
business, religious, etc.) leaders

c.
W

ritten by those w
ho stood to gain som

ething by the acceptance or rejection
of the proposal to use irradiated foods in the schools



In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

c.
an

 a
ut

ho
rit

y 
in

 o
ne

fie
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 b
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an
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ut
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rit
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ot
he
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 th
os

e 
ca

se
s

w
he

re
 a

n 
au

th
or

ity
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 s
pe

ak
-

in
g 

or
 w

rit
in

g 
ou

t o
f h

is
 fi

el
d

w
ha

t h
e 

is
 c

om
m

en
tin

g 
on

m
us

t b
e 

an
al

yz
ed

 c
lo

se
ly

 to
de

te
rm

in
e 

its
 a

cc
ur

ac
y 

fo
r

th
e 

su
bj

ec
t o

r 
th

e 
de

gr
ee

 o
f

m
an

ip
ul

at
io

n 
he

 in
te

nd
s 

by
po

si
ng

 a
s 

an
 a

ut
ho

rit
y;

d.
W

rit
te

n 
by

 th
os

e 
w

ith
 n

ot
hi

ng
 to

 g
ai

n 
by

 th
e 

ac
ce

pt
an

ce
 o

f t
he

 p
ro

po
sa

l

e.
W

rit
te

n 
by

 w
el

l-k
no

w
n 

ex
pe

rt
s 

in
 o

th
er

 fi
el

ds
 n

ot
 d

ire
ct

ly
 r

el
at

ed
 to

 r
ad

ia
tio

n
sc

ie
nc

e 
(s

ci
en

tis
ts

, b
us

in
es

s 
m

en
, l

ab
or

 le
ad

er
s,

 g
ov

er
nm

en
t o

ffi
ci

al
s,

 e
tc

.)
,

bu
t w

ho
 a

re
 v

ita
lly

 c
on

ce
rn

ed
 w

ith
 th

e 
is

su
e

f.
W

rit
te

n 
by

 a
 c

ol
le

ge
 p

ro
fe

ss
or

 e
xp

er
t i

n 
ra

di
at

io
n 

sc
ie

nc
e

g.
W

rit
te

n 
by

 th
e 

lo
ca

l d
oc

to
r 

w
ho

 h
ea

ds
 O

P
F

h.
W

rit
te

n 
by

 a
 g

ov
er

nm
en

t e
xp

er
t o

n 
ra

di
at

io
n.

H
e 

w
ill

 th
en

 s
ep

ar
at

e 
th

e 
so

ur
ce

s 
in

to
 th

re
e 

ca
te

go
rie

s 
de

te
rm

in
ed

 b
y 

th
e 

de
gr

ee
 o

f
au

th
or

ita
tiv

en
es

s 
fr

om
 th

e 
m

os
t d

is
in

te
re

d 
(a

, d
, a

nd
 b

),
 s

om
ew

ha
t i

nt
er

es
te

d 
(b

 a
nd

r)
 to

 th
os

e 
m

os
t i

nt
er

es
te

d 
(c

, e
, a

nd
 g

).

H
e 

w
ill

 li
st

 th
e 

cr
ite

ria
 fo

r 
re

lia
bi

lit
y,

 a
nd

 d
is

cr
im

in
at

e 
be

tw
ee

n 
re

lia
bl

e 
an

d
le

ss

re
lia

bl
e 

au
th

or
ita

tiv
e 

so
ur

ce
s 

pr
ev

io
us

ly
 id

en
tif

ie
d.

H
e 

w
ill

 is
ol

at
e 

an
d 

lis
t s

ep
ar

at
el

y 
fr

om
 th

e 
fo

llo
w

in
g 

lis
t t

he
 c

rit
er

ia
 fo

r 
re

lia
bi

lit
y

a.
Lo

ck
s 

fa
ct

ua
l e

vi
de

nc
e 

bu
t i

s 
lo

gi
ca

l i
n 

ar
gu

m
en

t

b.
F

ee
ls

 a
s 

if 
it 

is
 th

e 
co

rr
ec

t a
ns

w
er

c.
S

up
po

rt
s 

th
e 

po
si

tio
n 

of
 th

e 
co

m
m

un
ity

 le
ad

er
s

d.
Is

 te
ch

ni
ca

l a
nd

 fa
ct

ua
l

e.
Is

 w
rit

te
n 

by
 a

 r
ep

ut
ab

le
 s

ch
ol

ar
 w

or
ki

ng
 fo

r 
th

e 
go

ve
rn

m
en

t
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f.
Is w

ritten by an expert from
 the food com

pany w
hich w

ill supply the food

g.
Is an editorial

h.
Is w

ritten by a scholar w
orking in the radiation science departm

ent

i.
Is w

ritten by a local m
inister (m

ayor, principal, labor leader, etc.)

j.
Is w

ritten by an unknow
n w

orking for the A
tom

ic E
nergy C

om
m

ission

H
e labels (A

) for A
uthoritative or (U

) for U
nauthoritative

or suspect for the follow
-

ing sources of inform
ation, all of w

hich contain inform
ation about irradiated foods

a.
Local new

spaper article by the chairm
an of O

P
F

b.
S

cientific A
m

erican

c.
B

ooklet proposed by the A
tom

ic E
nergy C

om
m

ission

d.
B

ooklet and technical papers prepared by special staff at the D
epart-

m
ent of A

griculture

e.
N

ew
sletter from

 O
P

F

f.
Letter to parents from

 the superintendent of schools

.1111ill

G
iven the three synopses of the articles below

, w
ith their

sources identified, the
learner w

ill rate (A
), (B

), (C
), those w

hich
are m

ost to least relevant and needed
for his decision m

aking responsibilities in term
s of the issue at hand.
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S
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en
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, "
P
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te

ur
iz

at
io

n 
an

d 
S

te
ril

iz
at

io
n 

of
 F

oo
d 

Ite
m

s
T

hr
ou

gh
 Ir

ra
di

at
io

n"

T
hi

s 
ar

tic
le

 e
xp

la
in

s 
th

e 
si

m
pl

e 
pr

oc
es

se
s 

us
ed

 to
 ir

ra
di

at
e 

fo
od

, d
os

ag
es

 r
eq

ui
re

d
to

 p
as

te
ur

iz
e 

an
d 

st
er

ili
ze

; w
he

re
 ir

ra
di

at
io

n 
is

 u
se

d 
in

 o
th

er
in

du
st

rie
s;

 a
nd

 th
e

re
su

lts
 o

f s
ev

er
al

 e
xp

er
im

en
ts

.

A
rt

ic
le

 II
: A

to
m

ic
 E

ne
rg

y 
C

om
m

is
si

on
, "

N
uc

le
ar

 S
ci

en
ce

 a
nd

 L
ife

"

T
hi

s 
ar

tic
le

 e
xp

la
in

s 
ge

ne
ra

l u
se

s 
of

 n
uc

le
ar

 s
ci

en
ce

 a
nd

 s
om

e 
of

 it
s 

ap
pl

ic
at

io
ns

fo
r 

m
an

ki
nd

's
 fu

tu
re

.

A
rt

ic
le

 II
I:

B
ul

le
tin

 o
f A

to
m

ic
 S

ci
en

tis
ts

, "
R

ad
ia

tio
n 

T
ec

hn
iq

ue
s"

T
hi

s 
ar

tic
le

 e
xp

la
in

s 
th

e 
us

e 
of

 r
ad

ia
tio

n 
in

 tr
ac

er
 te

ch
no

lo
gy

; m
ea

su
rin

g;
 fo

od
an

d 
ot

he
r 

co
ns

um
er

 p
ro

du
ct

s 
im

pr
ov

em
en

t; 
an

d 
si

m
ila

r 
us

es
.

G
iv

en
 th

e 
th

re
e 

po
si

tio
ns

 b
el

ow
 r

eg
ar

di
ng

 th
e 

is
su

e,
 th

e 
le

ar
ne

r 
w

ill
 c

rit
iq

ue
ea

ch
in

 li
gh

t o
f t

he
 e

vi
de

nc
e 

ga
th

er
ed

 fr
om

 a
ut

ho
rit

at
iv

e 
so

ur
ce

s.
 H

e 
w

ill
id

en
tif

y 
by

la
be

lin
g 

ea
ch

 a
s 

(A
) 

in
co

m
pl

et
e 

fa
ct

ua
lly

, (
B

) 
de

pe
nd

s 
to

o 
he

av
ily

 o
n 

bi
as

ed
 o

r
em

ot
io

na
l m

at
er

ia
l, 

or
 (

C
) 

ig
no

re
s 

ev
id

en
ce

 fo
r 

id
eo

lo
gi

ca
l r

ea
so

ns
; a

nd
 s

ta
te

s 
th

e
re

as
on

 fo
r 

hi
s 

ch
oi

ce
.

P
os

iti
on

 I:
"I

f G
od

 m
ea

nt
 m

an
 to

 h
av

e 
th

es
e 

ne
w

-f
an

gl
ed

 w
ay

s,
 h

e 
w

ou
ld

 h
av

e
au

to
m

at
ic

al
ly

 p
ro

vi
de

d 
us

 w
ith

 th
em

. T
hi

s 
'th

in
g'

 th
ey

 w
an

t t
o 

pu
t i

n 
ou

r 
sc

ho
ol

s
is

 th
e 

w
or

k 
of

 th
e 

de
vi

l a
nd

 is
 o

bv
io

us
ly

 o
ne

 m
or

e 
at

te
m

pt
 o

f t
he

 p
ro

gr
es

si
ve

 e
du

-
ca

to
rs

 to
 r

ui
n 

ou
r 

ch
ild

re
n.

"
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P
osition II:

"T
he use of irradiated food w

ill cause cancer, cell m
utations, and other

horrible diseases too terrible to even m
ention. O

ur children m
ust not be exposed to

this danger. T
he M

ayor, R
everend Jones, and M

r. D
aily of

our new
spaper, and other

leaders of O
P

F
 have clearly identified the danger. N

ow
 it is up to

us to prevent it."

P
osition Ill:

"I'm
 not sure w

hether I w
ant the food used in school or not.

I have
heard that using the food could cause

m
y son to have cancer and I certainly don't

w
ant that.

I also know
 that at w

ork they use som
e sort of radiation to find leaks in

the oil pipes.
If its safe to use at w

ork, m
aybe its safe to use at school, but I w

ill
not support using the food unless I know

 for sure that it is absolutely safe."

G
iven the three choices of action below

 regarding the issue, the learner w
ill first

support one, then the other, on both factual and em
otional grounds. H

e w
ill also

outline briefly his ow
n position. (T

his is a role-playing situation in w
hich the

learner is required to change set.) H
e w

ill finally critique each position, including
his ow

n, on the basis of data sufficiency, em
otionalism

, tested interest and prem
a-

ture assum
ptions.

C
hoice I: S

upport the use of irradiated food on the basis that the schools and gov-
ernm

ent w
ould not allow

 anything bad to happen.

C
hoice II: O

ppose the use of irrodated food because of the dangers involved and
the feeling that som

eone sinister is attem
pting to "test" som

e w
ild idea in the

com
m

unity.

40
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;

4.
1 

.4
.1
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si
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 e
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l p

re
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ur
e

po
lit

ic
al
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ho
lo
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ca
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,
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w
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ch

 m
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e 
fu
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he

r
in
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ig
at

io
n;

4.
1.

4.
2

re
al

iz
e 

th
at

 li
m

ite
d 

da
ta

 m
ay

 h
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e
be

en
 c

ol
le

ct
ed

 w
hi

ch
 m

ay
 n

ot
gi

ve
 a

 c
om

pl
et

e 
pi

ct
ur

e;

4.
1.

4.
3

re
al

iz
e 

th
at

 a
ll 

si
de

s 
of

 th
e 

is
su

e
m

ay
 n

ot
ha

ve
 b

ee
n 

id
en

tif
ie

d 
or

ex
pl

or
ed

;

-1
11

.7
11

M

C
rit

er
io

n 
T

es
t M

ea
su

re
s

C
ho

ic
e 

Ill
: N

ei
th

er
 s

up
po

rt
 n

or
 o

pp
os

e
th

e 
pr

op
os

al
 to

 u
se

 ir
ra

di
at

ed
 fo

od
 b

ec
au

se
w

ha
t i

s 
kn

ow
n 

ab
ou

t t
he

 h
or

ro
r 

of
 a

to
m

ic
 w

ea
po

ns
an

d 
ra

di
at

io
n 

fr
om

 th
em

 m
ak
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th
e 

O
P

F
's

 e
vi

de
nc

e 
se

em
 v

al
id

 e
no

ug
h,

bu
t t

he
 s

ch
oo

l a
nd

 g
ov

er
nm

en
t

pe
op

le

su
pp

or
tin

g 
th

e 
id

ea
 c

ou
ld

n'
t r

ea
lly

 d
o

an
yt

hi
ng

 to
 h

ur
t t

he
 c

hi
ld

re
n.

 L
et

 o
th

er
s

de
ci

de
.

C
ho

ic
e 

IV
: T

he
 le

ar
ne

r's
 o

w
n 

ou
tli

ne
.

T
he

 le
ar

ne
r 

w
ill

 e
va

lu
at

e 
th

e 
co

nc
lu

si
on

s
of

 th
re

e 
co

m
m

un
ity

 le
ad

er
s

be
lo

w
 r

eg
ar

d-

in
g 

th
e 

is
su

e 
of

 ir
ra

di
at

ed
 fo

od
 in

th
e 

sc
ho

ol
s 

on
 th

e 
ba

si
s 

of
 th

ei
r

au
th

or
ita

tiv
en

es
s,

re
lia

bi
lit

y,
 a

nd
 r

el
ev

an
cy

 o
f t

he
ir 

ar
gu

m
en

ts
re

ga
rd

in
g 

th
e 

is
su

e.
 H

e 
w

ill
 id

en
tif

y
th

e 
w

ea
kn

es
se

s 
of

 e
ac

h 
ar

gu
m

en
t o

n
th

e 
ba

si
s 

of
 th

ei
r 

(A
) 

no
t b

ei
ng

 a
bl

e 
to

re
si

st

ex
te

rn
al

 p
re

ss
ur

e 
fr

om
 in

flu
en

tia
l f

ig
ur

es
,

(B
) 

no
t i

nc
lu

di
ng

, i
gn

or
in

g 
or

 n
ot

kn
ow

-

in
g 

re
le

va
nt

 d
at

a,
 a

nd
 (

C
) 

no
t

al
lo

w
in

g 
fo

r 
re

le
va

nt
 a

rg
um

en
ts

 fr
om

th
e 

op
po

si
tio

n.

H
e 

w
ill

 th
en

 s
ta

te
 h

is
 o

w
n 

te
nt

at
iv

e
co

nc
lu

si
on

 r
eg

ar
di

ng
 th

e 
is

su
e.

C
on

cl
us

io
n 

I: 
W

e 
m

us
t a

llo
w

 th
e

sc
ho

ol
s 

to
 u

se
 ir

ra
di

at
ed

 fo
od

s 
an

d 
fo

rg
et

th
e 

fe
ar

-

m
on

ge
rin

g 
ar

gu
m

en
t o

f t
he

 O
P

F
.

I h
av

e 
pe

rs
on

al
ly

 ta
lk

ed
 to

 o
ur

su
pe

rin
te

nd
en

t, 
w

ho

sa
id

 th
at

 h
e 

is
 n

ot
 w

or
rie

d 
at

 a
ll

ab
ou

t t
he

 fo
od

an
d 

he
 h

as
 a

 c
hi

ld
 o

fh
is

 o
w

n 
in

sc
ho

ol
.

I a
ls

o 
he

ar
d 

th
at

 th
e 

go
ve

rn
m

en
t w

as
in

vo
lv

ed
, a

nd
 I'

m
 s

ur
e 

th
e 

P
re

si
de

nt

an
d 

m
y 

C
on

gr
es

sm
an

 w
ou

ld
n'

t
le

t a
ny

th
in

g 
ha

pp
en

. B
es

id
es

, t
ho

se
 g

uy
s 

in
O

P
F

 a
re

cr
ac

kp
ot

s 
w

ho
 r

ea
lly

 d
on

't 
ca

re
 a

bo
ut

th
e 

is
su

e 
at

 a
ll 

bu
t j

us
t w

an
t t

he
ir 

na
m

es
 in

th
e 

pa
pe

r.
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4.2
evaluate the issue, problem

, or
proposal on the basis of relevant
data to determ

ine the potential
advantages or disadvantages and
then form

ulate a course of action;

42

C
onclusion II:

I know
 for sure that this attem

pt to put irradiated food in our
schools

is a trick of anti-religious, com
m

unist-type people w
ho are trying to

influence our
childrens' m

inds. O
P

F
 has issued a fact sheet w

hich stated these factors:
people in

Japan are still dying from
 radiation let out by the atom

ic
bom

b; scientists w
orking

w
ith reactors w

ear little badges that tell them
 w

hen to gent aw
ay before

they set
irradiated; genes in ham

sters have been destroyed by radiation; and so on.
T

he evi-
dence is clear and can only m

ake one com
e to this conclusion: K

eep
that dangerous

food aw
ay from

 our children.

C
onclusion Ill: T

here is no question that w
e are m

aking great strides forw
ard in

sciencelook at the radio, the auto, the airplane, a com
puterbut

all of these
scientific gains w

ere developed slow
ly, carefully, and w

ith due
consideration of

people's lives and health. T
he schem

e to give our kids radiated food does not take
these sam

e things into consideration. S
o, I'm

 not against progress,
but neither do

I w
ant to be a guinea pig.

I read in the new
spaper that m

ore radiation w
ould be

used on the food than an X
-ray m

achine, and m
y doctor once w

arned
B

ruce about

getting too m
any X

-rays. T
hese school people

w
ho told us about the food being

absolutely safe and couldn't possibly radiate our kids ignored facts
about X

-rays
and other radiation.

I say, no irradiated food in the schools.

G
iven the proposition below

 for solving the problem
 upon

w
hich he m

ight poten-
tially vote, the learner w

ill com
pare the proposed advantages and disadvantages

of the proposed change in relationship to the em
pirical evklence;

analyze the
potential social dislocations w

hich m
ight result; recognize irrational argum

ents
regarding the proposition by com

paring fact and fallacy; com
pare

the proposed

change w
ith previous changes; and finally defend his ow

n decision to support or
reject the proposal on the basis of the facts w

hich have been
identified.
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 a
nd

 o
ffi

ci
al

s 
of

 O
pe

ra
tio

n 
P

oi
so

n 
F

oo
d 

w
hi

ch
 w

as
 o

rg
an

iz
ed

 to
 p

re
-

ve
nt

 th
e 

us
e 

of
 d

an
ge

ro
us

 ir
ra

di
at

ed
 fo

od
 in

 o
ur

 s
ch

oo
ls

, n
ow

 a
sk

 fo
r 

a 
de

ci
si

on
fr

om
 th

e 
pe

op
le

. W
e 

ar
e 

su
re

 w
he

n 
yo

u 
re

ad
 th

e 
fa

ct
s 

be
lo

w
 th

at
 y

ou
 w

ill
 s

up
po

rt
us

. W
e 

op
po

se
 th

e 
us

e 
of

 ir
ra

di
at

ed
 fo

od
s 

fo
r 

th
e 

fo
llo

w
in

g 
re

as
on

s:

a.
R

ad
ia

tio
n 

is
 n

ot
 w

el
l u

nd
er

st
oo

d,
 a

nd
 is

 d
an

ge
ro

us
 to

 li
fe

 a
nd

 h
ea

lth
. B

y
al

lo
w

in
g 

ou
r 

ch
ild

re
n 

to
 e

at
 s

uc
h 

fo
od

 w
e 

ar
e 

ex
po

si
ng

 th
em

 to
 c

an
ce

r,
 m

ut
a-

tio
n,

 a
nd

 o
th

er
 d

eb
ili

tie
s.

b.
It 

w
ill

 b
rin

g 
m

or
e 

go
ve

rn
m

en
ta

l c
on

tr
ol

 o
ve

r 
lo

ca
l a

ffa
irs

 fr
om

 b
ot

h 
th

e 
st

at
e

an
d 

fe
de

ra
l l

ev
el

s.

c.
E

co
no

m
ic

al
ly

, n
o 

be
ne

fit
 c

an
 c

om
e 

fr
om

 u
si

ng
 fo

od
s 

or
 p

ro
du

ct
s 

w
hi

ch
 h

av
e

be
en

 ir
ra

di
at

ed
; a

s 
a 

m
at

te
r 

of
 fa

ct
, i

t m
ay

-a
ct

ua
lly

 h
ur

t e
co

no
m

ic
 d

ev
el

op
m

en
t.

d.
F

in
al

ly
, w

e 
fe

el
 th

at
 th

e 
w

ay
 w

e 
w

an
t t

o 
liv

e 
an

d 
th

e 
th

in
gs

 w
e 

w
an

t o
ur

 c
hi

l-
dr

en
 to

 k
no

w
 s

ho
ul

d 
no

t b
e 

di
ct

at
ed

 b
y 

ou
ts

id
er

s,
 o

r 
th

e 
so

-c
al

le
d 

"p
ro

fe
ss

io
na

l
ed

uc
at

or
";

 o
r 

sc
ho

ol
s 

sh
ou

ld
 d

o 
w

ha
t w

e 
w

an
t t

he
m

 to
.



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.2.1
determ

ine the potential dangers or
benefits to life and property;

4.2.1.1
categorize the stated dangers of
the issue, problem

, or proposal
and m

atch them
 against the data

collected;

44

G
iven the follow

ing list of notions regarding the utilization of irradiated foods and
products, he learner w

ill (A
) separate out those factors w

hich dem
onstrate

the
utility of radiation techniques in im

proving quality and quantity of food and prod-
ucts; (B

) separate out the fallacies connected
w

ith the us.s. of radiation to process
food and products, and m

atch them
 w

ith the factual evidence w
hich dem

onstrates
their fallaciousness; and (C

) com
pare the safety factor of radiation techniques

w
ith

other technological advances.

F
acts and F

allacies
(R

egarding A
gricultural and industrial U

ses of R
adiation)

a.
R

adiated products continue to be radioactive and can irradiate
people eating

or using them
.

b.
R

adiated food can have som
e discoloring.

c.
R

adiation can only be used to harm
 or kill, and not for

socially productive ends.

d.
R

adiation of som
e products increases their strength.

e.
R

adiation of foods can kill entirely or reduce significantly
the disease-causing

agents in them
.

f.
R

adiation of certain seeds and vegetables can im
prove

their quality and quantity
through controlled m

utations.

g.
R

adiation can be used to control w
eeds and insects

harm
ful to agriculture.

h.
U

se of radioactive isotopes is the sam
e as X

-ray
m

achines.



P
P

R
IM

M
E

M
IN

N
IIP

P
IP

IO
P

O
M

III
IM

IM
M

A
IM

P
IN

IN
m

ig
ie

ss
im

m
om

m
an

om
m

ow
w

w
w

w
w

w
w

w

In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

4.
2.

1.
2

ca
te

go
riz

e 
th

e 
st

at
ed

 b
en

ef
its

an
d 

m
at

ch
 th

em
 a

ga
in

st
 th

e 
da

ta
co

lle
ct

ed
;

R
ad

ia
tio

n 
te

ch
ni

qu
es

 c
an

 b
e 

em
pl

oy
ed

 b
y 

in
du

st
ry

 to
 m

ea
su

re
 th

ic
kn

es
s 

of
 p

ro
d-

uc
ts

 a
nd

 w
ea

r 
sp

ot
s.

j.
E

at
in

g 
or

 u
si

ng
 fo

od
s 

or
 p

ro
du

ct
s 

pr
oc

es
se

d 
by

 r
ad

ia
tio

n 
te

ch
ni

qu
es

w
ill

 c
au

se
ha

rm
fu

l m
ut

at
io

ns
.

k.
R

ad
ia

tio
n 

is
 n

ev
er

 d
an

ge
ro

us
.

F
al

la
ci

es
T

ru
th

1.
R

ad
ia

te
d 

P
ro

du
ct

s 
co

nt
in

ue
(1

)
F

oo
d 

an
d 

pr
od

uc
ts

 n
ev

er
 b

ec
om

e
to

 b
e 

ra
di

oa
ct

iv
e.

ra
di

oa
ct

iv
e 

du
e 

to
 th

e 
te

ch
ni

qu
es

em
pl

oy
ed

.

2.
R

ad
ia

tio
n 

is
 o

nl
y 

us
ed

 to
ha

rm
 a

nd
 k

ill
.

3.
U

se
 o

f r
ad

ia
tio

n 
to

 p
ro

ce
ss

fo
od

 a
nd

 p
ro

du
ct

s 
is

 th
e 

sa
m

e
as

 a
n 

X
-r

ay
.

4.
E

at
in

g 
or

 u
si

ng
 fo

od
s 

or
 p

ro
d-

uc
ts

 p
ro

ce
ss

ed
 b

y 
ra

di
at

io
n

w
ill

 c
au

se
 m

ut
at

io
ns

.

5.
R

ad
ia

tio
n 

is
 n

ev
er

 d
an

ge
ro

us
.

(5
)

R
ad

ia
tio

n 
cu

re
s 

di
se

as
e,

 h
as

 tr
ac

er
an

d 
is

ot
op

ic
 u

se
s,

 a
nd

 a
cc

om
pl

is
he

s
m

an
y 

so
ci

al
ly

 u
se

fu
l p

ur
po

se
s.

D
iff

er
en

t t
yp

es
 o

f r
ad

ia
tio

n 
so

ur
ce

s
ar

e 
us

ed
 to

 p
ro

ce
ss

 fo
od

 a
nd

pr
od

uc
ts

.

S
in

ce
 th

e 
fo

od
s 

an
d 

pr
od

uc
ts

 a
re

 n
ot

ra
di

oa
ct

iv
e,

 th
ey

 c
an

no
t c

au
se

m
ut

at
io

ns
.

C
on

tin
ue

d 
ex

po
su

re
 to

 r
ad

ia
tio

n
so

ur
ce

s,
 n

ot
 ir

ra
di

at
ed

fo
od

s 
or

pr
od

uc
ts

, c
an

 c
au

se
 s

ev
er

e 
da

m
ag

e
an

d 
ev

en
 d

ea
th

.
45



Instrw
-tional O

bjectives H
ierarchy

C
riterion T

est M
easures

4.2.2
determ

ine the potential costs
social, econom

ic, politicalof
the issue, problem

, or proposal
in com

parison w
ith current prac-

tices, and m
ake a decision to act;

T
he learner w

ill state in w
riting how

 the utilization of radiation techniques w
ill

affect social, political, and econom
ic life in his com

m
unity, and com

pare this
w

ith traditional w
ays, w

hich w
ill include at least the foU

ow
ing points

a.
P

olitical effects: G
overnm

ent control and regulation of safety factors in pro-
cessing plants tends to grant m

ore decision-m
aking prerogatives to state rind

federal governm
ents at the expense of local businesses, but this intrusion of

the governm
ent can be accepted, w

hen balanced against the need to protect
life and property

b.
E

conom
ic effects:

Industrial and agricultural uses of radiation techniques are
varied and great: tracers, ionizing processes, gauging, w

eed and insect con-
trol; new

 plant species evolved; and sim
ilar exam

ples dem
onstrate that not only

are there diverse uses for radiation
techniques, but that the techniques im

prove
the quality and quantity of the food and products w

e use..

c.
S

ocial effects: T
he use of radiation techniques by industry and agriculture

produce goods that w
ill be found in every household in A

m
erica. P

lastic
goods that have been hardened through radiation are now

 found in superm
ar-

kets. G
asoline, w

hich has m
inute am

ounts of radioactive isotopes in it to
follow

 the flow
 pattern as it is converted, is found in gasoline stations.

T
hus far, irradiated foods are not found in large quantities in m

arkets, but the gov-
ernm

ent, through D
O

D
 and A

E
C

, is sponsoring huge experim
ents.

Irradiated foods
w

ill last, in sealed packages, for long periods of tim
e, and need no refrigeration.

R
adiation has been used m

ost successfully by farm
ers to im

prove crops, produce new
breeds, control insects and the like



In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

4.
2.

2.
1

co
m

pa
re

 th
e 

re
la

tiv
e 

co
st

of
ch

an
ge

 w
ith

 th
e 

es
ta

bl
is

he
d

pa
tte

rn
 a

nd
 o

r 
pr

oc
ed

ur
e;

4.
2.

3
kn

ow
 th

e 
co

m
pa

ra
tiv

e 
st

at
is

tic
s

be
tw

ee
n 

ot
he

r 
te

ch
no

lo
gi

ca
l i

n-
ve

nt
io

ns
 o

r 
in

no
va

tio
ns

 n
ow

 g
en

-
er

al
ly

 a
cc

ep
te

d 
as

 b
ot

h 
ne

ce
ss

ar
y

an
d 

w
or

th
w

hi
le

 (
e.

g.
,

th
e 

au
to

)
an

d 
nu

cl
ea

r 
sc

ie
nc

e 
de

ve
lo

pm
en

ts
;

O
th

er
 p

ro
du

ct
s 

so
 p

ro
ce

ss
ed

 a
re

 a
ls

o 
in

 u
se

. W
ha

t i
s 

ha
pp

en
in

g 
to

 s
oc

ie
ty

 a
s 

a
re

su
lt

of
 th

is
 is

 la
rg

el
y 

un
re

co
gn

iz
ed

 b
y 

th
em

, b
ut

 it
 h

as
 a

lre
ad

y 
pr

od
uc

ed
fo

od
s 

an
d 

pr
od

-

uc
ts

 o
f b

et
te

r 
qu

al
ity

, i
n 

m
or

e 
qu

an
tit

y,
an

d 
qu

ic
kl

y.
 C

os
t w

ill
 c

om
e 

do
w

n.
 H

ea
lth

w
ill

 im
pr

ov
e.

In
se

ct
s 

w
ill

 b
e 

co
nt

ro
lle

d.

T
he

 le
ar

ne
r 

w
ill

 c
om

pa
re

 th
e 

ad
va

nt
ag

es
 o

f i
rr

ad
ia

te
d 

fo
od

w
ith

 tr
ad

iti
on

al
ly

 p
re

-
se

rv
ed

 fo
od

 b
ei

ng
 u

se
d 

in
 h

is
 s

ch
oo

l p
re

se
nt

ly
,

in
cl

ud
in

g 
th

e 
fo

llo
w

in
g 

ad
va

nt
ag

es
:

lo
ng

er
 la

st
in

g,
 g

er
m

 fr
ee

, g
re

at
er

 v
ar

ie
ty

. T
he

n 
he

 w
ill

 c
om

pa
re

th
e 

co
st

 o
f

ch
an

ge
, a

nd
 c

on
cl

ud
e 

th
at

 th
e 

us
e 

of
 ir

ra
di

at
ed

 fo
od

s 
an

d 
pr

od
uc

ts
de

cr
ea

se
s 

th
e

co
st

s 
of

 p
ro

du
ct

io
n.

T
he

 le
ar

ne
r 

w
ill

 b
e 

gi
ve

n 
st

at
is

tic
al

 e
vi

de
nc

e 
of

 d
ea

th
s 

fr
om

 a
ut

os
,

tr
ai

ns
, a

nd
pl

an
es

 in
 th

e 
la

st
 tw

en
ty

 y
ea

rs
, a

lo
ng

 w
ith

 th
e 

sa
m

e 
st

at
is

tic
s 

fo
r

em
pl

oy
m

en
t o

f
ra

di
at

io
n,

 in
cl

ud
in

g 
ex

pe
rim

en
ta

l u
se

. H
e 

w
ill

 c
on

st
ru

ct
 a

gr
ap

h 
to

 s
ho

w
 s

ta
tis

-
tic

al
 c

om
pa

ris
on

s 
an

d:
 (

A
) 

S
ta

te
 in

 w
rit

in
g 

w
hy

 th
e 

st
at

is
tic

al
in

fo
rm

at
io

n 
is

 u
nf

ai
r;

(B
) 

Id
en

tif
y 

ho
w

 g
ov

er
nm

en
ta

l c
on

tr
ol

s 
an

d 
re

gu
la

tio
ns

 in
al

l c
at

eg
or

ie
s 

ha
ve

 im
-

pr
ov

ed
 th

ei
r 

sa
fe

ty
; a

nd
 (

C
) 

D
ra

w
 th

e 
co

nc
lu

si
on

th
at

 c
on

tr
ol

le
d 

ra
di

at
io

n 
te

ch
ni

qu
es

,
ut

ili
ze

d 
fo

od
 a

nd
 p

ro
du

ct
 p

ro
ce

ss
in

g,
 a

re
 ju

st
 a

s 
sa

fe
, i

f n
ot

sa
fe

r,
 th

an
 o

th
er

 n
ow

-
ac

ce
pt

ed
 te

ch
no

lo
gi

ca
l i

nn
ov

at
io

ns
.

T
he

 le
ar

ne
r 

w
ill

 d
es

cr
ib

e 
in

 w
rit

in
g 

th
e 

ty
pi

ca
l t

ec
hn

iq
ue

s
us

ed
 in

 in
du

st
ry

 a
nd

ag
ric

ul
tu

re
, a

nd
 g

iv
e 

at
 le

as
t o

ne
 e

xa
m

pl
e 

of
 th

ei
r

ap
pl

ic
at

io
ns

; i
nc

lu
de

d 
m

us
t b

e
in

fo
rm

at
io

n 
ab

ou
t r

ad
io

is
ot

op
es

, g
au

gi
ng

, r
ad

io
gr

ap
hy

, a
nd

 tr
ac

er
s.
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.2.3.1
evaluate the im

pact of the issue,
problem

, or proposal on the social
aspects of our culture (how

 w
ill it

affect people and institutions) and
the degree to w

hich the change
w

ill interface w
ith other elem

ents
of the society;

48

T
he learner w

ill select from
 the follow

ing list those kinds of industries, now
 or poten-

tial, utilizing radiation techniques as part of their processing procedures

a.
F

ood storage industry

b.
P

ipe industry

c.
O

il industry

d.
P

lastics industry

e.
F

ishing industry

f.
F

arm
ing industry

T
he learner w

ill select and categorize from
 the follow

ing list those applications of
radioisotopes under the headings: T

racers, R
adiation A

ffects M
aterials, M

aterials
A

ffect R
adiation, and R

adiation H
as E

nergy.

a.
F

low
 m

easure

b.
C

atalysis

c.
F

iber m
odification

d.
P

ow
er source

e.
D

ensity gauges

f.
R

adiography



In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

,
C

rit
er

io
n 

T
es

t M
ea

su
re

s

4.
3

co
m

pa
re

 th
e 

pr
op

os
ed

w
ith

 a
pp

ro
-

pr
ia

te
 h

is
to

ric
al

 a
na

lo
gi

es
 r

el
at

iv
e

to
 te

ch
no

lo
gi

ca
l i

nn
ov

at
io

n 
an

d
th

ei
r 

im
pa

ct
 a

s 
w

el
l a

s 
pr

es
en

t
tr

en
ds

 in
 s

oc
ia

l, 
po

lit
ic

al
, a

nd
ec

on
om

ic
 a

re
as

 a
s 

th
ey

 a
re

 a
f-

fe
ct

ed
 b

y 
te

ch
no

lo
gi

ca
l c

ha
ng

e;

4.
3.

1
de

ci
de

 a
 c

ou
rs

e 
of

 a
ct

io
n 

by
 d

e-
te

rm
in

in
g 

th
e 

an
sw

er
s 

to
 th

e
fo

llo
w

in
g 

qu
es

tio
ns

:

a.
H

ow
 s

er
io

us
 is

 th
e 

si
tu

at
io

n
(w

ha
t i

s 
th

e 
ne

ed
)?

b.
W

ha
t a

lte
rn

at
iv

es
 a

re
 o

pe
n?

c.
W

ha
t a

ut
ho

rit
ie

s 
su

pp
or

t o
r

op
po

se
 th

e 
is

su
e,

pr
ob

le
m

, o
r

pr
op

os
al

?

d.
W

ha
t p

os
iti

on
 d

oe
s 

th
e 

ev
i-

de
nc

e 
su

pp
or

t?

T
he

 le
ar

ne
r 

w
ill

 a
na

ly
ze

 e
m

ot
io

na
l a

nd
 ir

ra
tio

na
l r

es
po

ns
es

 to
te

ch
no

lo
gi

ca
l i

nn
ov

a-
tio

ns
 b

y 
co

m
pa

rin
g 

th
e 

at
tit

ud
es

, m
is

co
nc

ep
tio

ns
,

an
d 

em
ot

io
na

lis
m

 o
f O

P
F

 w
ith

 th
e

re
ac

tio
n 

to
 th

e 
in

tr
od

uc
tio

n 
of

 te
xt

ile
m

ac
hi

ne
ry

 in
 E

ng
la

nd
 in

 th
e 

ea
rly

 1
9t

h 
ce

nt
ur

y
(i.

e.
,

th
e 

Lu
dd

ite
 r

ea
ct

io
n)

.

T
he

 le
ar

ne
r 

w
ill

 c
ol

le
ct

 a
nd

 la
be

l a
ll 

po
si

tiv
e 

an
d 

ne
ga

tiv
e 

st
at

em
en

ts
an

d 
fa

ct
s 

re
-

ga
rd

in
g 

th
e 

us
e 

of
 ir

ra
di

at
ed

 fo
od

s 
in

 th
e 

sc
ho

ol
, c

om
pa

re
th

em
 w

ith
 th

e 
em

pi
ric

al
ev

id
en

ce
, a

nd
 th

en
 a

ns
w

er
 th

e 
qu

es
tio

ns
 b

el
ow

:

a.
W

hy
 c

ha
ng

e 
th

e 
pr

es
en

t s
ys

te
m

?

b.
W

ha
t h

ap
pe

ns
 if

 ju
st

 r
ef

rig
er

at
or

s 
ar

e 
us

ed
?

c.
W

ha
t o

bj
ec

tiv
e 

au
th

or
iti

es
 s

up
po

rt
 o

r 
op

po
se

 th
e 

ch
an

ge
?

d.
W

ha
t d

o 
th

e 
ob

je
ct

iv
e 

fa
ct

s 
de

m
on

st
ra

te
 r

eg
ar

di
ng

 th
e 

su
pp

or
tin

g
an

d

op
po

si
ng

 a
rg

um
en

ts
?

T
he

 le
ar

ne
r 

w
ill

 th
en

 m
ak

e 
a 

w
rit

te
n 

su
m

m
ar

y 
of

 h
is

 p
os

iti
on

w
hi

ch
 d

em
on

st
ra

te
s:

(A
) 

D
is

as
so

ci
at

io
n 

fo
rm

 fa
lla

ci
es

; (
B

) 
D

ep
en

de
nc

y 
on

 fa
ct

s;
(C

) 
W

ill
in

gn
es

s 
to

 w
ith

-
ho

ld
 ju

dg
em

en
t; 

(D
) 

R
ec

og
ni

tio
n 

of
 e

m
ot

io
ns

 a
nd

 p
ro

pa
ga

nd
is

tic
ap

pe
al

s;
 a

nd
 (

E
) 

A
de

ci
si

on
 a

s 
to

 h
is

 o
w

n 
pe

rs
on

al
 in

vo
lv

em
en

t t
o 

ef
fe

ct
 a

de
ci

si
on

.
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A
fter the learner has com

pleted the instructional
sequence presented above, he w

ill
then be presented

an entirely different social issue involving technological innovation
(nuclear or non-nuclear). H

e w
ill be required

to follow
 the sam

e processes he
m

as-
tered in investigating the issue in the learning

design. C
riteria for judging learner

perform
ance are the

sam
e as those identified in the m

aterials above. (In this segm
ent

the instructor is given
greater options and decision m

aking.)
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4. i .154

locate sources of inform
ation

from
 both producers and dis-

tributors of inform
ation;

A
tm

ospheric T
esting

P
roposal 1. T

he enem
y is secretly testing w

eapons in the air (probably outer space)
and is building up his arsenal w

ith super atom
ic w

eapons.
If the U

S
A

 is to continue
and deter the enem

y it is necessary for us to start testing. W
e can get a clean bom

b
and therefore reduce air pollution, at the sam

e tim
e w

e build super w
eapons for our

self defense. T
hus, start testing again.

P
roposal 2. A

tm
ospheric testing w

ill produce ever-increasing am
ounts of radio-

active contam
ination, w

hich w
ill not only cause death, disease, am

! m
utation to

hum
an, anim

al, and plant life now
, but due to the half-lives of T

he contam
inants,

future generations as w
ell. T

here is not scientific evidence that the enem
y has

started testingour equipm
ent w

ould tell us. T
he dangers involved in testing are

m
uch greater than in not testing. D

on't start testing again.

In C
olum

n I below
 are listed tw

o issues about w
hich the learner m

ust m
ake a deci-

sion.
In C

olum
n II is a list of agencies w

hich dstribute inform
ation about the use

of nuclear technology and nuclear strategies. T
he learner m

ust select those agen-
cies having inform

ation, biased or not, about the issues in C
olum

n I.

C
olum

n I
C

olum
n II

a.
C

onstruction of a nuclear
reactor in the com

m
unity

b.
R

esum
ption of atm

ospheric
nuclear bom

b testing

1.
A

tom
ic E

nergy C
om

m
ission

2.
A

m
erican N

uclear S
ociety

3.
C

om
m

ittee for a S
ane N

uclear P
olicy
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es
t M

ea
su

re
s

4.
1.

1.
1

re
al

iz
e 

th
at

 in
fo

rm
at

io
n 

is
 p

ro
-

du
ce

d 
w

hi
ch

 is
 te

ch
ni

ca
l o

r 
no

n-
te

ch
ni

ca
l, 

an
d 

th
at

 s
ev

er
al

 o
r-

ga
ni

za
tio

ns
, i

nc
lu

di
ng

 g
ov

er
n-

m
en

ta
l o

rg
an

iz
at

io
ns

, m
ay

 b
e

at
te

m
pt

in
g 

to
 in

flu
en

ce
 h

is
op

in
io

ns
;

C
ol

um
n 

I
C

ol
um

n 
li

4.
W

om
an

's
 S

tr
ik

e 
fo

r 
P

ea
ce

5.
D

ef
en

se
 D

ep
ar

tm
en

t

6.
Jo

hn
 B

irc
h 

S
oc

ie
ty

7.
Lo

ca
l P

ow
er

 C
om

pa
ny

8.
D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re

9.
In

te
rn

at
io

na
l A

to
m

ic
 E

ne
rg

y 
A

ge
nc

y

T
he

 !e
ar

ne
r 

w
ill

 th
en

 c
at

eg
or

iz
e 

ea
ch

 o
f t

he
 in

fo
rm

at
io

n 
so

ur
ce

s 
in

 C
ol

um
n 

II 
in

to
te

ch
ni

ca
l, 

no
nt

ec
hn

ic
al

, p
ub

lic
 a

nd
 p

riv
at

e 
gr

ou
pi

ng
s.

 H
e 

w
ill

 th
en

 s
el

ec
t f

ou
r

so
ur

ce
s,

 w
hi

ch
 h

e 
pr

ej
ud

ge
s

w
ill

 b
e 

m
os

t u
se

fu
l, 

fr
om

 e
ac

h 
ca

te
go

ry
. 55
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4.1.1.2
know

 the m
ajor sources of infor-

m
ation from

 governm
ental, pri-

vate non-profit agencies, pri-
vate profit agencies, and
publications;

4.2
acquire the m

aterials from
 a

variety of sources;

4.1.2.1
know

 w
here inform

ation from
each source is located, or how
it is to be acquired;

4.1.2.2
know

 the procedures for ac-
quiring the inform

ation;

56

T
he learner indicates, for each type of inform

ation listed in the first colum
n, w

here
he w

ould m
ost likely acquire it.

C
olum

n I
C

olum
n II

a.
N

eed for reactor
1.

N
ew

spaper

b.
N

o need for reactor
2.

A
E

C

c.
N

eed for atm
ospheric testing

3.
D

epartm
ent of D

efense

d.
N

o need for atm
ospheric testing

4.
D

epartm
ent of A

griculture

5.
S

A
N

E

6.
Local P

ow
er C

om
pany

7.
Local Library

8.
International A

tom
ic E

nergy
A

gency
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st
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bj

ec
tiv

es
 H

ie
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C
rit

er
io

n 
T

es
t M

ea
su

re
s

4.
3

ju
dg

e 
th

e 
m

at
er

ia
ls

 fo
r 

au
th

or
ity

,
re

lia
bi

lit
y 

an
d 

re
le

va
nc

e 
to

 th
e

is
su

e 
un

de
r 

co
ns

id
er

at
io

n;

4.
1.

3.
1

ev
al

ua
te

 th
e 

au
th

or
ita

tiv
en

es
s 

of
th

e 
so

ur
ce

s 
an

d/
or

 s
po

ke
sm

en
;

kn
ow

 th
at

a.
it 

va
rie

s 
w

ith
 tr

ai
ni

ng
 a

nd
ex

pe
rie

nc
e;

b.
it 

va
rie

s 
w

ith
 p

er
so

na
l a

nd
in

st
itu

tio
na

l g
oa

ls
 a

nd
 in

te
r-

es
ts

 (
i.e

., 
ve

st
ed

 in
te

re
st

s)
;

c.
an

 a
ut

ho
rit

y 
in

 o
ne

 fi
el

d 
m

ay
no

t b
e 

an
 a

ut
ho

rit
y 

in
 a

n-
ot

he
r,

 a
nd

 th
at

 in
 s

uc
h 

ca
se

s
w

he
re

 a
n 

au
th

or
ity

 is
 s

pe
ak

-
in

g 
or

 w
rit

in
g 

ou
t o

f h
is

T
he

 le
ar

ne
r 

w
ill

 th
en

 d
es

cr
ib

e,
 fo

r 
ea

ch
 p

ot
en

tia
l s

ou
rc

e,
 th

e 
w

ay
 h

e 
w

ou
ld

 a
cq

ui
re

it 
fr

om
 th

e 
fo

llo
w

in
g 

se
le

ct
io

n:
 in

te
rv

ie
w

s,
 le

tte
r 

w
rit

in
g,

 n
ew

s 
ar

tic
le

s,
 li

br
ar

y
pr

oc
ed

ur
es

. H
e 

w
ill

 o
nl

y 
be

 a
llo

w
ed

 to
 s

el
ec

t o
ne

 te
ch

ni
qu

e 
fo

r 
ea

ch
 s

ou
rc

e,
 e

ve
n

th
ou

gh
 m

an
y 

te
ch

ni
qu

es
 m

ay
 b

e 
us

ed
.

T
he

 le
ar

ne
r 

w
ill

 li
st

 a
nd

 a
pp

ly
 c

rit
er

ia
 fo

r 
ju

dg
in

g 
th

e 
re

lia
bi

lit
y,

 a
ut

ho
rit

y,
 a

nd
re

le
va

nc
e 

of
 th

e 
ac

qu
ire

d 
m

at
er

ia
ls

 to
 th

e 
is

su
es

 a
t h

an
d.

H
e 

w
ill

 is
ol

at
e 

an
d 

or
de

r,
 fr

om
 th

e 
fo

llo
w

in
g 

lis
t, 

th
os

e 
ch

ar
ac

te
ris

tic
s 

of
 a

ut
ho

ri-
ta

tiv
e 

so
ur

ce
s:

a.
W

rit
te

n 
by

 w
el

l-t
ra

in
ed

, e
xp

er
ie

nc
ed

 p
er

so
nn

el

b.
W

rit
te

n 
by

 th
os

e 
he

 fe
el

s 
ar

e 
tr

ut
hf

ul
, h

on
es

t, 
kn

ow
n,

 p
ol

iti
ca

l (
bu

si
ne

ss
,

la
bo

r,
 r

el
ig

io
us

, e
tc

.)
 le

ad
er

s

c.
W

rit
te

n 
by

 th
os

e 
w

ho
 s

ta
nd

 to
 g

ai
n 

so
m

et
hi

ng
 b

y 
th

e 
ac

ce
pt

an
ce

 o
r 

re
je

ct
io

n
of

 th
ei

r 
po

si
tio

n 
by

 th
e 

pu
bl

ic

d.
W

rit
te

n 
by

 th
e 

m
os

t d
is

in
te

re
st

ed

e.
W

rit
te

n 
by

 e
xp

er
ts

 in
 r

el
at

ed
 fi

el
ds

 w
ho

 a
re

 s
ci

en
tis

ts
 (

bu
si

ne
ss

m
en

, p
ol

iti
ci

an
s,

la
bo

r 
le

ad
er

s,
 e

tc
.)

, b
ut

 a
re

 n
ot

, d
ire

ct
ly

, e
xp

er
t i

n 
th

e 
fie

ld

f.
W

rit
te

n 
by

 c
ol

le
ge

 p
ro

fe
ss

or
s 

ex
pe

rt
 in

 te
ch

ni
ca

l f
ie

ld

O
th

er
s 

to
 b

e 
ad

de
d

g.
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field, that w
hat he is com

-
m

enting on m
ust be analyzed

closely to determ
ine its ac-

curacy for the
subject or the

degree of m
anipulation he

intends by posing as an
authority;

4.1.3.2
evaluates the reliability of the
sources

and/or spokesm
en; know

toa.
look for adequate detail
and specificity;

b.
identify fallacies and
em

otionalism
;

c.
look for bias and vested
interest;

d.
distinguish betw

een tech-
nical inform

ation and
popularizations and/or
argum

entative sources;

58

H
e w

ill separate the sources into three categories,
determ

ined by the degree of

authoritativeness.

H
e w

ill isolate and order, from
 the follow

ing
list, the criteria for reliability:

a.
Lacks factual basis but is logical in argum

ent;

b.
F

eels as if it is the correct answ
er;

c.
S

upports A
m

erica's position;

d.
Is technical and factual;

e.
Is w

ritten by a reputable scholar w
orking for

the governm
ent;

f.
Is w

ritten by expert from
 pow

er com
pany as an

editorial;

Is w
ritten by a technical scholar w

orking for a university;

h.
O

thers to be added.

9-H
e w

ill list the criteria for reliability and
w

ill be able to discrim
inate betw

een
the reliable and less reliable authoritative sources

listed in C
olum

n II for each
of the issues in C

olum
n I.
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4.
1.

3.
3

ev
al

ua
te

 th
e 

re
le

va
nc
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of

 th
e

in
fo

rm
at

io
n,

 s
ou

rc
es

 o
r 

sp
ok

es
-

m
en

a.
de

te
rm

in
e 

th
at

 th
e 

in
fo

rm
a-

tio
n 

is
 r

ea
lly

 p
er

tin
en

t t
o

th
e 

is
su

e,
 p

ro
bl

em
 o

r 
pr

o-
po

sa
l;

b.
av

oi
d 

m
ak

in
g 

pr
em

at
ur

e
or

 in
co

rr
ec

t
ge

ne
ra

liz
at

io
ns

;

c.
ch

an
ge

 s
et

 to
 id

en
tif

y 
hi

s
ow

n 
bi

as
es

;

C
ol

um
n 

I
C

ol
um

n 
II

a.
C

om
m

un
ity

 r
ea

ct
or

b.
N

uc
le

ar
 te

st
in

g

1.
Lo

ca
l n

ew
sp

ap
er

2.
S

ci
en

tif
ic

 A
m

er
ic

an

3.
B

ul
le

tin
 o

f A
to

m
ic

 S
ci

en
tis

ts

4.
N

ew
sl

et
te

r 
fr

om
 th

os
e 

op
po

si
ng

 th
e 

is
su

e

5.
N

ew
sl

et
te

r 
fr

om
 th

os
e 

su
pp

or
tin

g
th

e 
is

su
e

6.
O

th
er

s 
to

 b
e 

ad
de

d

G
iv

en
 fo

ur
 s

yn
op

se
s 

of
ar

tic
le

s,
 w

ith
 th

ei
r 

so
ur

ce
s

id
en

tif
ie

d,
 th

e 
le

ar
ne

r 
w

ill
se

le
ct

 th
os

e 
w

hi
ch

 h
av

e 
th

e 
m

os
t

re
le

va
nc

y,
 in

 te
rm

s 
of

 th
e 

gi
ve

n 
is

su
es

,
fo

r 
hi

s

de
ci

si
on

-m
ak

in
g 

re
sp

on
si

bi
lit

ie
s.

T
he

 s
yn

op
se

s 
sh

ou
ld

 b
e:

 o
ne

 o
n

ge
ne

ra
l s

ci
en

ce
,

on
e 

on
 th

e
te

ch
ni

ca
l a

sp
ec

ts
 o

f a
 n

uc
le

ar
 r

ea
ct

or
, o

ne
 o

n
th

e 
pr

os
 a

nd
 c

on
s 

of

nu
cl

ea
r 

re
ac

to
rs

, a
nd

 o
ne

 o
ve

rt
ly

pr
op

ag
an

di
st

ic
 (

or
 a

ny
 o

th
er

 s
et

of
 s

yn
op

se
s

th
at

 w
ill

 a
llo

w
 c

on
tr

as
t

be
tw

ee
n 

th
os

e 
w

ith
 to

o 
lit

tle
, t

oo
m

uc
h 

or
 to

o 
bi

as
ed

in
fo

rm
at

io
n)

.

N
uc

le
ar

 P
ow

er
 P

la
nt

s

S
yn

op
si

s 
1 

- 
In

 L
ife

, "
S

ci
en

ce
an

d 
M

an
"

D
es

cr
ib

es
 th

e 
ef

fe
ct

 o
f s

ci
en

ce
 o

n
m

an
's

 li
fe

 a
nd

 in
st

itu
tio

ns
 a

nd
 m

ak
es

 a
fe

w
 c

om
-

m
en

ts
 o

n 
at

om
ic

 e
ne

rg
y 

an
d 

w
ea

po
ns

.
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S
ynopsis 2 - In S

cientific A
m

erican, "N
uclear P

ow
er"

D
escribes the developm

ent of reactors, uses of reactors, safety factors, and develop-
m

ent and experim
ents w

ith breeder reactors.

S
ynopsis 3 - In S

aturday R
eview

, "D
o W

e or D
on't W

e B
uild A

tom
ic P

ow
er P

lants"

D
escribes the battle over the B

odega B
ay pow

er plant site in contrast w
ith the ac-

ceptance of the S
an O

w
ofre site.

G
ives argum

ents of both sides.

S
ynopsis 4 - D

aily G
azette (com

m
unity new

spaper), "Let's K
eep O

ur C
om

m
unity

H
ealthy"

D
escribes the disadvantages of nuclear pow

er plants, and includes m
ost of the pro-

jected dangers of pow
er plants, including (a) they can explode like bom

bs (b) cause
irradiation. D

em
ands that the reactor not be built, since it is too dangerous, and

advocates com
m

unity action to prevent its being built.

A
tom

ic B
om

b T
esting

S
ynopsis 1 - Look, "A

tom
ic S

cience: N
ew

 H
ope for M

an"

D
escribes uses of the atom

 in industry and agriculture. B
egins w

ith one paragraph
on the bom

b.
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in
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

S
yn

op
si

s 
2 

- 
S

ci
en

tif
ic

 A
m

er
ic

an
, "

H
al

f-
lif

e 
an

d 
A

tm
os

ph
er

ic
 T

es
tin

g 
of

 N
uc

le
ar

W
ea

po
ns

"

D
es

cr
ib

es
 ty

pe
s 

an
d 

am
ou

nt
 o

f c
on

ta
m

in
at

io
n,

 e
ffe

ct
s 

on
 li

fe
, a

nd
 p

re
di

ct
s 

w
ha

t
w

ou
ld

 h
ap

pe
n 

if 
te

st
in

g 
st

ar
te

d 
ag

ai
n.

S
yn

op
si

s 
3 

- 
B

ul
le

tin
 o

f A
to

m
ic

 S
ci

en
tis

ts
, "

T
he

 T
el

le
r-

P
au

lin
g 

D
eb

at
e"

D
es

cr
ib

es
 th

e 
po

si
tio

n 
of

 tw
o 

sc
ie

nt
is

ts
 r

eg
ar

di
ng

 th
e 

te
st

in
g 

of
 a

to
m

ic
w

ea
po

ns
.

S
yn

op
si

s 
4 

- 
R

ea
de

r's
 D

ig
es

t, 
"T

he
 R

us
si

an
s 

A
re

 T
es

tin
g 

A
ga

in
"

D
es

cr
ib

es
 e

vi
de

nc
e 

w
hi

ch
 p

ur
po

rt
s 

to
 p

ro
ve

 th
e

ca
se

, d
is

co
un

ts
 th

e 
da

ng
er

 o
f

te
st

in
g,

 d
es

cr
ib

es
 th

e 
ne

ed
 fo

r 
te

st
in

g,
 a

nd
 d

em
an

ds
 th

at
 th

e 
go

ve
rn

m
en

t a
ct

 to
sa

ve
 fr

ee
do

m
 a

nd
 s

ec
ur

ity
.

G
iv

en
 th

re
e 

ge
ne

ra
l p

os
iti

on
s 

re
ga

rd
in

g 
th

e 
is

su
es

, t
he

 le
ar

ne
r

cr
iti

qu
e 

ea
ch

in
 li

gh
t o

f t
he

 e
vi

de
nc

e 
ga

th
er

ed
 th

us
 fa

r 
to

 d
em

on
st

ra
te

 th
at

 th
ey

 a
re

 (
1)

 in
co

m
-

pl
et

e 
fa

ct
ua

lly
, (

2)
 d

ep
en

d 
to

o 
he

av
ily

on
 b

ia
se

d 
or

 e
m

ot
io

na
l m

at
er

ia
ls

, o
r 

(3
)

ig
no

re
 e

vi
de

nc
e 

fo
r 

id
eo

lo
gi

ca
l r

ea
so

ns
.

N
uc

le
ar

 P
ow

er
 P

la
nt

s

P
os

iti
on

 1
.

"W
e 

sh
ou

ld
 n

ot
 b

ui
ld

 n
uc

le
ar

 p
ow

er
 p

la
nt

s.
 W

e 
pr

ob
ab

ly
 n

ee
d 

th
e

ne
w

 s
ou

rc
e 

of
 p

ow
er

, b
ut

 th
ey

 a
re

 s
o 

da
ng

er
ou

s 
it'

s 
no

t w
or

th
 th

e 
ris

k.
"
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P
osition 2.

"I don't w
ant to be irradiated. T

hey are proposing to build that plant
only c m

ile from
 m

e. S
ee that sm

oke com
ing from

 the oil plant? T
he sm

oke from
a nuclear plant w

ill bring radioactivity all over this tow
n."

P
osition 3.

"Look, this tow
n needs m

ore pow
er if it is to grow

. Just because
I w

ork for the pow
er com

pany does not m
ean I support a nuclear pow

er plant.
I live in this com

m
unity and you w

ho argue that there m
ay be som

e disadvantages
are crazy. T

here are none at
all! S

o let's build it."

A
tm

ospheric T
esting

P
osition 1.

"A
tm

ospheric testing should start again. T
he air contam

ination never
really hurt anyone, and w

e could develop a bom
b w

hich w
as 'clean.' A

 little con-
tam

ination now
 m

ay help us protect the country from
 our enem

ies in the future."

P
osition 2.

"A
tm

ospheric testing should never be started again.
I don't w

ant
m

y baby m
utilated.

I read that 10,000 people w
ill die as a result of past testing.

A
nd now

 som
e nuts are asking for it again. H

ow
 m

any babies do they w
ant to die

this tim
e?"

P
osition 3.

"T
he com

m
unists are plotting against us, they w

ant to take over the
w

orld. A
ll this business about babies dying and radioactive contam

ination is a
bunch of lies put out by the C

om
m

ies to m
ake us grow

 w
eak. D

on't be afraid.
S

tand up to them
. Let's build bigger and better bom

bs. S
tart testing!"
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st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

G
iv

en
 th

re
e 

ch
oi

ce
s 

to
 m

ak
e 

re
ga

rd
in

g 
ea

ch
 is

su
e,

 th
e 

le
ar

ne
r

w
ill

 fi
rs

t s
up

po
rt

on
e,

 th
en

 th
e 

ot
he

rs
, o

n 
bo

th
 fa

ct
ua

l a
nd

 e
m

ot
io

na
l g

ro
un

ds
. O

ne
 o

f t
he

 c
ho

ic
es

m
us

t b
e 

hi
s 

ow
n 

pe
rs

on
al

 p
re

di
le

ct
io

n.
(T

hi
s 

is
 a

 r
ol

e-
pl

ay
in

g 
si

tu
at

io
n 

in
 w

hi
ch

th
e 

le
ar

ne
r 

is
 c

ha
lle

ng
ed

 to
 c

ha
ng

e 
se

t.)
 H

e 
is

 th
en

to
 c

rit
iq

ue
 e

ac
h 

ch
oi

ce
 o

n
th

e 
ba

si
s 

of
 d

at
a 

su
ffi

ci
en

cy
, e

m
ot

io
na

lis
m

, a
nd

pr
em

at
ur

e 
as

su
m

pt
io

ns
.

N
uc

le
ar

 P
ow

er
 P

la
nt

s

C
ho

ic
e 

1.
B

ui
ld

 a
 p

ow
er

 p
la

nt
, s

in
ce

 it
 h

as
no

 d
an

ge
rs

 a
t a

ll 
an

d 
is

 n
ee

de
d 

by
th

e 
co

un
tr

y,
 th

e 
A

F
: a

nd
 th

e 
P

re
si

de
nt

 h
av

e
sa

id
 s

o,
 a

nd
 I 

be
th

em
.

C
ho

ic
e 

2:
D

on
't 

bu
ild

 th
e

po
w

er
 p

la
nt

, b
ec

au
se

 it
 m

ay
 e

xp
lo

de
 o

r 
gi

ve
 u

s 
al

l
ra

di
at

io
n.

C
ho

ic
e 

3.
B

ui
ld

 a
 n

on
-n

uc
le

ar
po

w
er

 p
la

nt
. T

ha
t w

ay
 w

e 
kn

ow
 w

e 
ar

e 
sa

fe
 a

nd
w

ill
 c

on
tin

ue
 to

 m
ee

t
ou

r 
po

w
er

 n
ee

ds
.

A
tm

os
ph

er
ic

 T
es

tin
g

C
ho

ic
e 

1.
S

ta
rt

 te
st

in
g 

ag
ai

n:
 T

he
en

em
y 

ha
s,

 a
nd

 th
e 

da
ng

er
s 

ar
e 

no
t r

ea
l.

C
ho

ic
e 

2.
D

on
't 

te
st

 a
ga

in
.

If 
w

e 
do

, t
he

 R
us

si
an

s 
w

ill
. T

he
 d

an
ge

rs
 o

f i
rr

a-
di

at
io

n 
ar

e 
to

o 
gr

ea
t.

C
ho

ic
e 

3.
F

in
d 

so
m

e 
w

ay
 to

 te
st

 u
nd

er
gr

ou
nd

. T
ha

t
w

ay
 w

e 
do

n'
t h

av
e 

co
nt

am
-

in
at

io
ns

, a
nd

 d
o 

ha
ve

 te
st

in
g 

to
 p

ro
te

ct
 o

ur
se

lv
es

.

63



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.1.4
form

 tentative conclusions on
the basis of the data gathered
regarding the issue, problem

,
or proposal;

4.1.4.1
resist external pressurepolit-
ical, psychological, propagan-
distic, etc .,w

hich m
ay pre-

clude further investigation;

4.1.4.2
realize that lim

ited data m
ay

have been collected w
hich

m
ay not give a

com
plete

picture;

4.1.4.3
realize that all sides of the
issue m

ay not have been iden-
ified or explored;

64

T
he learner w

ill evaluate the conclusions of three pseudogroups or
individuals in

light of authoritativeness, reliability, and relevancy of their argum
ents regarding

the issue, and identify the w
eakness of each argum

ent on
the basis of their:

(1)

not being able to resist external pressure
from

 authoritative figures (i.e., the
P

resident, C
ongress, the M

ayor,- etc); (2) not
including, ignoring or not know

ing
relevant data; or (3) not allow

ing for relevant argum
ents

from
 the opposition; he

w
ill then state his ow

n tentative conclusions regarding the issues.

T
he conclusions are:

N
uclear P

ow
er P

lant

C
onclusion 1.

A
 nuclear pow

er plant w
ould be a bad thing for our

com
m

unity.

I don't know
 too m

uch about it, but the M
ayor

and the best new
spaper editor in

tow
n have com

e out against it, and
that's good enough for m

e.

C
onclusion 2.

B
uilding a nuclear pow

er plant is a bad thing.
I can rem

em
ber

a few
 years ago, at

B
odega B

ay, the governm
ent did not care at all w

here they
put the nuclear plant. T

hey w
anted to

build it over the biggest earthquake fault
in N

orth A
m

erica!
If they w

ere that unconcerned w
ith our safety,

w
hy should

w
e trust them

 now
?



r
a

In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

C
on

cl
us

io
n 

3.
I d

on
't 

w
an

t t
he

 n
uc

ka
r 

pl
an

t.
I'v

e 
he

ar
d 

al
l a

bo
ut

 it
 fr

om
 th

e
M

ay
or

 a
nd

 th
e 

E
di

to
r.

 T
he

y 
ex

pl
od

e,
 a

nd
 th

at
's

 a
ll 

I n
ee

d 
to

 k
no

w
. W

hy
 s

ho
ul

d
I g

o 
to

 a
 c

om
m

un
ity

 m
ee

tin
g?

 T
he

 o
nl

y 
pe

op
le

 th
er

e
ar

e 
th

os
e 

gu
ys

 fr
om

 th
e 

po
w

er
w

ill
co

m
pa

ny
 a

nd
 th

e 
go

ve
rn

m
en

t, 
an

d 
yo

u 
kn

ow
 w

ha
t t

he
y

te
ll 

yo
u!

A
tm

os
ph

er
ic

 T
es

tin
g

C
on

ch
.: 

io
n 

1.
T

he
 P

re
si

de
nt

, m
y 

C
on

gr
es

sm
an

, a
nd

m
y 

bo
ss

 a
ll 

ag
re

e 
th

at
 w

e
m

us
t t

es
t a

ga
in

. M
ay

be
 th

er
e 

is
 s

om
e 

da
ng

er
, b

ut
 I'

m
 s

ur
e 

th
es

e 
le

ad
er

s 
w

ou
ld

no
t l

et
 u

s 
ge

t h
ur

t. 
W

e 
be

tte
r 

te
st

 a
ga

in
.

C
on

cl
us

io
n 

2.
H

er
e 

ar
e 

th
e 

fa
ct

s:
 T

he
 R

us
si

an
s 

ar
e 

te
st

in
g;

w
e 

ne
ed

 b
ig

ge
r 

an
d

be
tte

r 
bo

m
bs

; w
e 

m
us

t d
ef

en
d 

ou
rs

el
ve

s.
It'

s 
cl

ea
r,

 is
n'

t i
t, 

th
at

 w
e 

m
us

t t
es

t!

C
on

cl
us

io
n 

3.
D

on
't 

te
ll 

m
e 

th
at

! T
he

re
 a

re
 n

o 
re

as
on

s 
fo

r 
st

ar
tin

g 
to

 te
st

.
Y

ou
 r

ig
ht

-w
in

ge
rs

 a
lw

ay
s 

se
e 

C
om

m
un

is
ts

 u
nd

er
 th

e 
be

d.
 L

oo
k,

 I 
do

n'
t w

an
t t

o
he

ar
 y

ou
r 

ar
gu

m
en

ts
,

m
y 

m
in

d 
is

 m
ad

e 
up

. N
o 

m
or

e 
bo

m
b 

re
st

in
g!

T
he

 le
ar

ne
r 

w
ill

 th
en

 m
ak

e
a 

pr
el

im
in

ar
y 

as
se

ss
m

en
t o

f h
is

 o
w

n 
co

nc
lu

si
on

 o
n 

th
e

sa
m

e 
ba

si
s 

as
 h

is
 c

rit
iq

ue
 o

f t
he

 th
re

e 
ab

ov
e 

co
nc

lu
si

on
s.

65



Instructional O
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4.2
evaluate the issue, problem

,
or proposal on the basis

of
relevant data, to determ

ine
the potential advantages or
disadvantages and then form

u-
late a course of action;

4.2.1
determ

ine the potential dangers
or benefits to life and property

66

C
riterion T

est M
easures

G
iven the follow

ing proposal for the solution on the issue for the building of a
nuclear reactor pow

er generating plant in his com
m

unity (S
ee separate sheet for

discussion of atom
ic bom

b testing.), the learner w
ill com

pare the proposed ad-
vantages and disadvantages of the proposal in

relationship to the em
pirical needs

of the technological innovation; analyze the potential social dislocation w
hich

could result from
 application of the proposal; recognize irrational argum

ents re-
garding technological innovation by com

parison w
ith the reactions of

people to
other now

-accepted innovations; and, finally, defend his decision to support or
reject the proposal on the basis of the facts.

P
roposal: S

ince the nation's need for pow
er is increasing at an ever-expanding

rate, and since fossil fuels w
ill soon be exhausted,

it becom
es absolutely neces-

sary to
develop nuclear pow

er. T
he so-called dangers of nuclear pow

er are not
true. T

he benefits to be derived are great.
S

upport your governm
ent's and

local pow
er com

pany's attem
pt to m

odernize your com
m

unity by organizing a
group to fight for the

plant.

G
iven the follow

ing list of facts regarding the utilization of
nuclear reactors for

the production of electricity, the learner w
ill (1) separate out

the factors that
dem

onstrate the superiority of nuclear pow
er generation over

traditional m
eans;

(2) separate out the fallacies connected w
ith nuclear pow

er; (3)
list the lim

ita-
tions of traditional fuel sources; and finally, (4) identify disadvantages

of fossil
fuels used to generate electricity, and contrast, for each, how

nuclear genera-
tion w

ill correct or am
eliorate each disadvantage.
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a.
N

uc
le

ar
 p

ro
du

ct
io

n 
is

 c
he

ap
er

.

b.
N

uc
le

ar
 p

ow
er

 m
or

e 
da

ng
er

ou
s 

be
ca

us
e 

of
 r

ad
ia

tio
n.

c.
N

uc
le

ar
 p

la
nt

s 
co

ul
d 

ex
pl

od
e 

as
 a

 n
uc

le
ar

 b
om

b 
do

es
.

d.
N

uc
le

ar
 p

ow
er

 p
ro

du
ct

io
n 

al
lo

w
s 

si
gn

ifi
ca

nt
ly

 le
ss

 c
on

ta
m

in
an

ts
 to

 e
sc

ap
e

in
to

 th
e 

at
m

os
ph

er
e,

 th
us

 r
ed

uc
in

g 
sm

og
 a

nd
 o

th
er

 a
ir

po
llu

ta
nt

s.

e.
N

uc
le

ar
 fu

el
 la

st
s 

lo
ng

er
 a

nd
 h

as
 a

 g
re

at
er

 p
ot

en
tia

l s
up

pl
y.

f.
F

os
si

l f
ue

ls
 p

ro
du

ce
 c

on
ta

m
in

an
ts

 w
hi

ch
 c

au
se

 lu
ng

 d
is

ea
se

s 
an

d 
de

st
ro

y
pa

in
t, 

ru
bb

er
 a

nd
 o

th
er

 m
at

er
ia

ls
.

g.
O

th
er

s 
to

 b
e 

ad
de

d.

F
al

la
ci

es

a.
N

uc
le

ar
 p

ow
er

 p
la

nt
s 

ca
n 

ex
pl

od
e

b.
N

uc
le

ar
 p

la
nt

s 
pr

od
uc

e 
ra

di
at

io
n

c.
O

th
er

s 
to

 b
e 

ad
de

d

T
ru

th

a.
K

no
w

le
dg

e 
of

 p
hy

si
ca

l l
aw

s
ha

s 
le

d 
to

 b
ar

rie
rs

 w
hi

ch
 p

re
-

ve
nt

 le
ak

ag
e

b.
O

th
er

s 
to

 b
e 

ad
de

d 67



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.2.1.1
categorize the stated dangers
of the issue, problem

, or pro-
posal and m

atch them
 against

the data collected

4.2.1.2
categorize the stated benefits
and m

atch them
 against the

data collected

68

Lim
itation of F

ossil F
uels

C
orrection by N

uclear P
ow

er

a.b.c.d.

Lim
ited resources

G
reat air contam

ination

Industry tied to available
row

 m
aterials

O
thers to be added

a.b.c.d.

U
nlim

ited sources w
ith breeder

reactors

Little or no contam
ination

Industry allow
ed greater deci-

sion m
aking

O
thers to be added

G
iven a list of fallacies connected w

ith the use of nuclear pow
er generation, the

learner w
ill m

atch the factual replies to those of the fallacies.

F
allacies

a.
E

xplodes as a bom
b does

b.
S

preads radiation

c.
O

thers to be added11am
il111111111111

T
ruth

a.
C

annot explode

b.
C

annot by design

c.
O

thers to be added
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C
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n 
T

es
t M

ea
su

re
s

4.
2.

2
de

te
rm

in
e 

th
e 

po
te

nt
ia

l c
os

ts
so

ci
al

, e
co

no
m

ic
, p

ol
iti

ca
l- 

-
of

 th
e 

is
su

e,
 p

ro
bl

em
 o

r 
pr

o-
po

sa
l i

n 
co

m
pa

ris
on

 w
ith

 c
ur

-
re

nt
 p

ra
ct

ic
es

, a
nd

 m
ak

e 
de

ci
-

si
on

 to
 a

ct

G
iv

en
 th

e 
lis

t o
f t

he
 p

ur
po

rt
ed

 b
en

ef
its

 o
f a

nu
cl

ea
r 

po
w

er
 g

en
er

at
in

g 
pl

an
t, 

th
e

le
ar

ne
r 

w
ill

 id
en

tif
y 

th
os

e 
th

at
 a

ns
w

er
 th

e 
sp

ec
ifi

c
so

ci
al

 p
ro

bl
em

s 
lis

te
d 

in
 a

se
co

nd
 c

ol
um

n.

C
ol

um
n 

I
C

ol
um

n 
II

a.
C

he
ap

er
a.

S
m

og
 c

on
tr

ol

b.
Le

ss
 c

on
ta

m
in

an
ts

b.
Li

m
ite

d 
re

so
ur

ce
s

c.
A

llo
w

s 
gr

ea
te

r 
di

sp
er

sa
l

c.
U

rb
an

 c
on

gl
om

er
at

io
n

d.
Lo

ng
er

 la
st

in
g 

fu
el

 s
up

pl
y

d.
R

is
in

g 
co

st
s 

of
 tr

ad
iti

on
al

 fu
el

s

e.
O

th
er

s 
to

 b
e 

ad
de

d
e.

O
th

er
s 

to
 b

e 
ad

de
d

T
he

 le
ar

ne
r 

w
ill

 s
ta

te
 in

 w
rit

in
g 

ho
w

 th
e 

w
id

e-
sc

al
e

in
tr

od
uc

tio
n 

of
 n

uc
le

ar
 p

ow
er

ge
ne

ra
tio

n 
w

ill
 a

ffe
ct

 s
oc

ia
l, 

po
lit

ic
al

, a
nd

 e
co

no
m

ic
lif

e 
in

 h
is

 c
om

m
un

ity
, i

n-
cl

ud
in

g 
at

 le
as

t t
he

 fo
llo

w
in

g 
po

in
ts

:

a.
P

ol
iti

ca
l e

ffe
ct

s:
 F

ed
er

al
 a

nd
 s

ta
te

 c
on

tr
ol

 o
f r

ea
ct

or
sa

fe
ty

 w
ill

 in
tr

od
uc

e
th

is
 k

in
d 

of
 c

on
tr

ol
 in

to
 lo

ca
l c

om
m

un
iti

es
. D

ec
is

io
n 

to
bu

ild
 th

e 
re

ac
to

r
w

ill
 o

pp
os

e 
fe

de
ra

l a
nd

 lo
ca

l p
er

so
ns

 a
nd

 o
rg

an
iz

at
io

ns
.

S
af

et
y 

m
ea

su
re

s

w
ill

 d
ep

en
d 

ba
si

ca
lly

 o
n 

fe
de

ra
l a

nd
 s

ta
te

 a
ge

nc
ie

s.
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.2.2.1
com

pare the relative costs of
change w

ith the established
pattern or procedure;

4.2.370

com
pare the proposal w

ith ap-
propriate historical analogies
relative to technological in-
novations and their im

pact, as
w

ell as present trends in social,
political, and econom

ic areas
as they are affected by tech-
nological change;

b.
E

conom
ic effects: P

ow
er com

panies w
ill be influenced by federal controls.

P
rices m

ay go dow
n. Industry w

ill be able to have greater dispersal poten-
tial.

Less dependency on expensive and lim
ited fossil fuels.

c.
S

ocial effects: M
ore attractive buildings. D

islocation through condem
na-

tion.
G

reater population dispersal.
Less air contam

ination.

T
he learner shall construct a graph w

hich show
s the relationship betw

een fossil
fuel supplies and nuclear fuel supplies from

 1945 to 1967, and extrapolate to
2000 to draw

 the necessary conclusion regarding the reserve potential and cost
factors: nuclear fuels w

ill be lim
itless, w

hile the cost of fossil fuels w
ill rise

as they becom
e m

ore scarce.

T
he learner w

ill analyze em
otional and irrational responses to technological in-

novations by com
paring the introduction of the cotton gin (or other exam

ple) w
ith

that of nuclear pow
er. Included in the analysis should be an outline of the con-

sequences of the cotton gin on the econom
ic, political, and social life of the

ante-bellum
 periods: production facts, rise of "K

ing C
otton," im

pact of slavery
w

hich w
as declining, dem

and for m
ore land w

hich led to a N
orth-capitalist/

S
outhern-agriculturalist com

petition extending to C
ongress, pro- and anti-slave

struggles, pro- and anti-tariff struggles, and finally the outbreak of the C
ivil

W
ar; sim

ilar conflicts betw
een irrational fears regarding nuclear pow

er, the
econom

ic and social needs and the potential political changes: including the
effect of nuclear pow

er on em
ploym

ent, pow
er production, population dispersal,

space dem
ands, foreign policy, and sim

ilar m
atters.
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ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
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4.
2.

3.
1

kn
ow

 th
e 

co
m

pa
ra

tiv
e 

st
at

is
tic

s
be

tw
ee

n 
ot

he
r 

te
ch

no
lo

gi
ca

l i
n-

ve
nt

io
ns

 o
r 

in
no

va
tio

ns
w

hi
ch

ar
e 

no
w

ge
ne

ra
lly

 a
cc

ep
te

d 
as

bo
th

 n
ec

es
sa

ry
 a

nd
 w

or
th

w
hi

le
(e

.g
., 

th
e 

au
to

m
ob

ile
),

 a
nd

nu
cl

ea
r 

sc
ie

nc
e 

de
ve

lo
pm

en
ts

;

4.
2.

3.
2

ev
al

ua
te

 th
e 

im
pa

ct
 o

f t
he

 is
su

e,
pr

ob
le

m
, o

r 
pr

op
os

al
 o

n 
th

e 
so

-
ci

al
 a

sp
ec

ts
 o

f o
ur

 c
ul

tu
re

 (
H

ow
w

ill
 it

 a
ffe

ct
 p

eo
pl

e 
an

d 
in

st
itu

-
tio

ns
?)

 a
nd

 th
e 

de
gr

ee
 to

 w
hi

ch
th

e 
ch

an
ge

 w
ill

 in
te

rf
ac

e 
w

ith
ot

he
r 

el
em

en
ts

 o
f t

he
 s

oc
ie

ty
;

G
iv

en
 a

 g
ra

ph
 c

om
pa

rin
g

st
at

is
tic

al
 e

vi
de

nc
e 

of
 d

ea
th

s 
ca

us
ed

 o
ve

r
th

e 
la

st
 2

0

ye
ar

s 
by

au
to

m
ob

ile
s,

 tr
ai

ns
, a

nd
 a

irp
la

ne
s 

(a
ll

ac
ce

pt
ab

le
 a

nd
 d

em
an

de
d 

te
ch

-
no

lo
gi

ca
l i

nn
ov

at
io

ns
) 

an
d 

by
 n

uc
le

ar
ac

ci
de

nt
s,

 th
e 

le
ar

ne
r 

w
ill

 (
1)

 s
ta

te
 in

w
rit

in
g 

w
hy

 th
e 

st
at

is
tic

al
 c

om
pa

ris
on

is
 u

nf
ai

r,
 (

2)
 id

en
tif

y 
an

d 
co

m
pa

re
ho

w

go
ve

rn
m

en
ta

l c
on

tr
ol

s 
on

 s
af

et
y 

(f
ro

m
 tr

ai
ns

, t
o 

au
to

s,
 to

ai
rp

la
ne

s,
 to

 n
uc

le
ar

pl
an

ts
) 

ha
ve

 in
cr

ea
se

d 
th

e 
sa

fe
ty

 fa
ct

or
s 

in
al

l c
at

eg
or

ie
s,

 a
nd

 (
3)

 d
ra

w
 th

e
co

nc
lu

si
on

 th
at

 n
uc

le
ar

 p
ow

er
 p

la
nt

s 
un

de
r

rig
id

 c
on

tr
ol

 o
f s

ta
te

 a
nd

 fe
de

ra
l

go
ve

rn
m

en
ta

l a
ge

nc
ie

s 
ar

e 
sa

fe
.

T
he

 le
ar

ne
r 

w
ill

 id
en

tif
y,

 in
 w

rit
in

g,
ho

w
 n

uc
le

ar
 p

ow
er

 p
ro

du
ct

io
n 

w
ill

am
el

-

io
ra

te
, o

r 
no

t a
ffe

ct
, t

he
 tw

o
fo

llo
w

in
g 

so
ci

al
 p

ro
bl

em
s:

 p
op

ul
at

io
n

ex
pl

os
io

n

an
d 

ai
r 

po
llu

tio
n,

 in
cl

ud
in

g 
at

le
as

t t
he

 fo
llo

w
in

g 
po

in
ts

:

a.
N

uc
le

ar
 e

ne
rg

y 
do

es
 n

ot
 n

ee
d 

a 
co

nt
in

uo
us

su
pp

ly
 o

f b
ul

ky
 fo

ss
il 

fu
el

s 
as

 a

po
w

er
 s

ou
rc

e.
F

os
si

l f
ue

ls
 a

ls
o 

ne
ed

 a
 la

rg
e 

am
ou

nt
of

 a
ir 

fo
rc

ed
 th

ro
ug

h

th
e 

bu
rn

in
g 

ar
ea

s 
to

 m
ai

nt
ai

n
he

at
; n

uc
le

ar
 fu

el
s 

do
 n

ot
. T

hu
s

fo
ss

il 
fu

el
s,

th
ro

ug
h 

th
e 

ex
ha

us
t s

ys
te

m
, a

dd
un

bu
rn

ed
 (

un
ox

id
iz

ed
) 

co
nt

am
in

an
ts

 to
th

e

ai
r 

w
hi

le
 n

uc
le

ar
 fu

el
s 

do
 n

ot
.

b.
B

ec
au

se
 n

uc
le

ar
 p

ow
er

 p
ro

du
ct

io
n

do
es

 n
ot

 d
ep

en
d 

on
 b

ul
ky

 r
aw

m
at

er
ia

ls
,

bu
t o

n 
sm

al
l a

m
ou

nt
s 

of
 m

at
er

ia
ls

,
in

du
st

ry
 a

nd
 p

op
ul

at
io

n 
ar

e
re

lie
ve

d 
fr

om

ha
vi

ng
 to

 c
on

si
de

r 
po

w
er

 a
nd

 w
at

er
ne

ed
s 

w
he

n 
se

le
ct

in
g 

si
te

lo
ca

tio
ns

; t
he

y

ca
n 

us
e

ot
he

r 
fa

ct
or

s 
(d

ay
s 

of
 s

un
sh

in
e,

tr
cn

sp
or

ta
tio

n 
fa

ci
lit

ie
s,

 e
tc

.)
.



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.2.3.3
evaluate the probable effects of
the issue, problem

, or proposal
on the internal political struc-
ture of the U

S
A

, and on foreign
policy;

4.3
decide course of action and
take appropriate action based
upon his investigation and
analysis of the issue, problem

,
or proposal to influence deci-
sion-m

aking;

4.3.1
identify the principles involved
in the decision-m

aking, or hav-
ing influence on the decision-
m

akers, and their involvem
ent

in the decision-m
aking process;

72

G
iven a list of possible changes in the internal political structure w

hich
m

ay result
from

 introduction of nuclear pow
er generation, the learner w

ill check those that
are least likely to happen.

a.
F

ederal control of the pow
er industry

b.
G

reater federal control of the pow
er industry

c.
M

ore com
m

unity decision-m
aking regarding pow

er com
panies' activities

d.
G

reater cooperative action betw
een governm

ent and private industry

e.
G

reater governm
ent funds for research and developm

ent of nucleonics

f.
G

reater federal and state regulations of safety factors

G
iven the follow

ing lists of governm
ental and private agencies and their appro-

priate subdivision, the learner w
ill m

atch the issue, problem
, or proposal w

ith
the 3 agencies m

ost likely to be involved
decision-m

aking by rank (i.e., m
ost

im
portant in decision-m

aking first):

Issue
A

gency

a.
N

uclear reactor plant
1.

A
E

C

b.
A

tom
ic bom

b testing
2.

U
.S

. C
ongress

c.
A

tom
ic bom

b treaty
3.

P
resident and C

abinet

d.
U

se of space technology
4.

U
.S

. S
enate
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bj

ec
tiv

es
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ie
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hy

C
rit

er
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n 
T

es
t M

ea
su

re
s

Is
su

e
A

ge
nc

y

e.
U

se
 o

f a
to

m
ic

 w
ea

po
ns

 in
 Ii

m
itc

d 
w

ar
s

5.
P

en
ta

go
n 

(J
oi

nt
 C

hi
ef

s)

f.
Ir

ra
di

at
io

n 
of

 fo
od

6.
F

oo
d 

an
d 

D
ru

g 
A

dm
in

is
tr

at
io

n

g.
Ir

ra
di

at
io

n 
in

 in
du

st
ry

7.
Lo

ca
l e

le
ct

ric
 c

om
pa

ny

h.
O

cc
up

at
io

ns
 in

 n
uc

le
ar

 fi
el

d
8.

U
ni

ve
rs

ity
 p

hy
si

ci
st

s

i.
U

nd
er

de
ve

lo
pe

d 
w

or
ld

 a
nd

at
om

ic
 p

ow
er

9.
Jo

in
t C

om
m

itt
ee

 o
n 

A
to

m
ic

E
ne

rg
y

j.
A

to
m

ic
 p

ow
er

 a
nd

 fo
re

ig
n 

po
lic

y
10

.
D

ep
t. 

of
 A

gr
ic

ul
tu

re

11
.

B
re

a!
! o

f S
ta

nd
ar

ds

12
.

In
te

rn
at

io
na

l A
to

m
ic

 E
ne

rg
y

A
ge

nc
y

A
.

N
uc

le
ar

 R
ea

ct
or

 P
la

nt
1. 2. 3.

B
.

A
to

m
ic

 b
om

b 
te

st
in

g
1. 2. 3.
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ierarchy
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riterion T
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easures

4.3.1.1
know

 the specialized govern-
m

ental and private agencies
related to the issue, problem

,
or proposal and their function;

74

C
.

F
ood and product irradiation

1.
2.3.

D
.

P
olitical and econom

ic pow
er of A

E
C

1.
2.3.

E
.

P
opulation problem

 and atom
ic energy

1.
2.3.

H
aving com

pleted the identification listing, the learner w
ill star that agency,

of the three listed for each issue, w
hich has the m

ost vested interest in convinc-
ing him

 of the correctness of the issue.

D
efine the role of the follow

ing governm
ental and private agencies, and give tw

o
exam

ples of the kinds of involvem
ent they w

ould have w
ith the developm

ent of
nuclear technology including w

eapon developm
ent.

a.
A

E
C

b.
Joint C

om
m

ittee

c.
D

epartm
ent of H

ealth, E
ducation and W

elfare

d.
D

epartm
ent of A

griculture
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4.
3.

1.
2

kn
ow

 o
th

er
 a

ge
nc

ie
s 

or
 g

ro
up

s
in

te
re

st
ed

 in
 th

e 
is

su
e,

 p
ro

bl
em

,
or

 p
ro

po
sa

l, 
or

 p
ub

lic
at

io
ns

w
hi

ch
at

te
m

pt
 to

 e
xe

rt
in

flu
en

ce
 o

n 
th

e
de

ci
si

on
-m

ak
er

s.

r

e.
B

ur
ea

u 
of

 S
ta

nd
ar

ds

f.
P

ow
er

 C
om

pa
ni

es

A
m

er
ic

an
 N

uc
le

ar
 S

oc
ie

ty

h.
A

to
m

ic
 In

du
st

ria
l F

or
um

In
te

rn
at

io
na

l A
to

m
ic

 E
ne

rg
y 

A
ge

nc
y

D
ef

in
e 

th
e 

ro
le

 o
f t

he
 fo

llo
w

in
g 

pr
es

su
re

 g
ro

up
s,

 a
nd

 id
en

tif
y

th
ei

r 
pa

rt
ic

ul
ar

 p
oi

nt
s

of
 v

ie
w

 b
y 

m
at

ch
in

g 
th

em
 w

ith
 th

os
e 

lis
te

d.

a.
S

A
N

E

b.
W

.S
.P

.

c.
P

ow
er

 c
om

pa
ni

es

d.
A

to
m

ic
 In

du
st

ria
l F

or
um

e.
Jo

hn
 B

irc
h 

S
oc

ie
ty

f.
V

ar
io

us
 P

riv
at

e 
O

rg
an

iz
at

io
ns

co
m

po
se

d 
of

 r
et

ire
d 

m
ili

ta
ry

m
en

, e
tc

.

1.
O

pp
os

ed
 to

 w
ea

po
ns

 d
ev

el
op

m
en

t
an

d 
us

e

2.
O

pp
os

ed
 to

 n
uc

le
ar

 r
ea

ct
or

s

3.
In

 fa
vo

r 
of

 to
ta

l u
se

 o
f w

ea
po

nr
y

4.
In

 fa
vo

r,
 o

f e
xp

an
si

on
 a

nd
 s

up
po

rt
of

 n
uc

le
ar

 te
ch

no
lo

gy
 fo

r 
bu

si
ne

ss
re

as
on

s,
 e

tc
.



instructional O
bjectives H

ierarchy

3

C
riterion T

est M
easures

4.3.1.3
decide on a course of action by
determ

ining the answ
ers to the

follow
ing questions:

9-
how

 serious is the situation
(w

hat is the need);

b.
w

hat alternatives are open;

c.
w

hich authorities support
or oppose the issue, prob-
lem

, or proposal;

d.
w

hat position does the
evidence support.

76

hftiaim
ay

T
he learner w

ill collect and label all positive and negative facts regarding the
utilization of nuclear generating plants, and utilize the data gathered to answ

er
the questions below

:

a.
W

hat is the need for the plant?

b.
W

hat happens if the plant is not built and the old m
ethods are continued?

c.
W

hich authorities zupport or oppose the building of the plant?

d.
W

hat other facts or factors support or oppose the building of the plant?

T
he learner w

ill then m
ake a w

ritten sum
m

ary of his position w
hich dem

onstrates
(1) disassociation from

 fallacies, (2) dependency on facts, (3) w
illingness to w

ith-
hold judgm

ent, (4) recognition of propagandistic or em
otional appeals, and (5) a

decision as to his ow
n personal involvem

ent to effect a decision one w
ay or the

other.



In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

4.
3.

2
de

te
rm

in
e 

th
e 

m
et

ho
d 

of
 c

om
-

m
un

ic
at

io
n 

or
 a

ct
io

n 
th

at
 w

ill
re

ac
h 

an
d 

in
flu

en
ce

 th
e

pr
in

ci
pa

ls
;

4.
3.

2.
1

re
al

iz
e 

th
at

 in
di

vi
du

al
s,

 a
ct

in
g

co
lle

ct
iv

el
y,

 c
an

 a
ffe

ct
 d

ec
is

io
ns

m
ad

e 
by

 v
ar

io
us

 d
ec

is
io

n-
m

ak
er

s

G
iv

en
 th

e 
fo

llo
w

in
g 

is
su

es
, t

he
 le

ar
ne

r 
w

ill
 s

el
ec

t t
he

 p
os

si
bl

e 
co

ur
se

s 
of

 a
ct

io
n 

to
be

 ta
ke

n 
to

 in
flu

en
ce

 th
e 

de
ci

si
on

-m
ak

in
g 

pr
oc

es
s,

 a
nd

 w
hi

ch
 te

ch
ni

qu
e 

is
 m

os
t

ap
pr

op
ria

te
 fo

r 
ea

ch
 is

su
e,

 b
y 

a 
ch

ec
k.

Is
su

e
C

ou
rs

e 
of

 A
ct

io
n

a. b. c. d.

N
uc

le
ar

 r
ea

ct
or

N
uc

le
ar

 w
ea

po
ns

T
es

t b
an

 tr
ea

ty

In
tr

od
uc

tio
n 

of
 ir

ra
di

at
ed

fo
od

s 
an

d 
pr

od
uc

ts

1. 2. 3. 4. 5.

O
rg

an
iz

in
g 

th
e 

co
m

m
un

ity
 to

su
pp

or
t a

nd
 a

pp
ro

ve

W
rit

in
g 

le
tte

rs

T
al

ki
ng

 d
ire

ct
ly

 to
 o

ffi
ci

al
s

P
ic

ke
tin

g

M
or

e 
to

 b
e 

ad
de

d

T
he

 le
ar

ne
r 

w
ill

 m
at

ch
 "

co
m

m
un

ity
 a

ct
io

n"
 o

r 
"p

er
so

na
l a

ct
io

n"
, w

ith
 th

e 
is

su
es

lis
te

d 
be

lo
w

 in
 te

rm
s 

of
 w

hi
ch

 is
 m

or
e 

ap
pr

op
ria

te
 a

s 
a 

fir
st

 a
pp

ro
ac

h 
to

 th
e 

pr
ob

le
m

.

a. b. c. d. e. f.

U
si

ng
 ir

ra
di

at
ed

 p
ro

du
ct

s

A
to

m
ic

 w
ea

po
ns

 te
st

in
g

A
to

m
ic

 r
ea

ct
or

B
ui

ld
in

g 
of

 r
ea

ct
or

G
et

tin
g 

ra
di

at
io

n 
tr

ea
tm

en
t

M
or

e 
to

 b
e 

ad
de

d
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bjectives H

ierarchy
C

riterion T
est M

easures

4.3.2.2
know

 the possible m
eans of com

-
m

unicating his desires

4.3.2.3
realize that others in his com

-
m

unity, state, or nation m
ay

also be concerned w
ith the is-

sue, problem
, or proposal, and

attem
pt to contact them

 to gain
support for his position through
cooperative action;

T
he learner w

ill arrange in order the techniques of com
m

unications in term
s of a

personal to collective (com
m

unity, state, national) action validating at least the
follow

ing:

a.
join organization supporting or opposing

b.
picketing C

ongressm
en and other official agencies

c.
letter w

riting to officials

w
orking for candidates

e.
visiting reactor sites

d.Identify from
 a list those organizations m

ade up of private citizens,
possibly found

in his area, w
hich w

ould be concerned w
ith these issues.

a.
S

A
N

E
, P

T
A

, W
S

P
, etc.

b.
D

em
ocratic - R

epublican parties

c.
Labor unions

d.
P

ow
er com

panies

e.
U

niversity academ
icians

f.
M

ore to be added
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na
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tiv

es
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hy

C
rit

er
io

n 
T

es
t M

ea
su

re
s

A
fte

r 
th

e 
le

ar
ne

r 
ha

s 
co

m
pl

et
ed

 th
e

in
st

ru
ct

io
na

l s
eq

ue
nc

e 
pr

es
en

te
d 

ab
ov

e,
he

w
ill

 th
en

 b
e 

pr
es

en
te

d 
an

 e
nt

ire
ly

 d
iff

er
en

t
so

ci
al

 is
su

e 
in

vo
lv

in
g 

te
ch

no
lo

gi
ca

l
in

no
va

tio
n 

(n
uc

le
ar

 o
r 

no
n-

nu
cl

ea
r)

.
H

e 
w

ill
 b

e 
re

qu
ire

d 
to

 fo
llo

w
 th

e 
sa

m
e

pr
oc

es
se

s 
he

 m
as

te
re

d
in

 in
ve

st
ig

at
in

g 
th

e 
is

su
e 

in
th

e 
le

ar
ni

ng
 d

es
ig

n.
 C

rit
er

ia
fo

r 
ju

dg
in

g 
le

ar
ne

r 
pe

rf
or

m
an

ce
 a

re
 th

e 
sa

m
e 

as
th

os
e 

id
en

tif
ie

d 
in

 th
e 

m
at

er
ia

ls

ab
ov

e.

(I
n 

th
is

 s
eg

m
en

t t
he

 in
st

ru
ct

or
 is

 g
iv

en
 g

re
at

er
op

tio
ns

 a
nd

 d
ec

is
io

n 
m

ak
in

g.
)
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In
st

ru
ct

io
na

l O
bj

ec
tiv

es
 H

ie
ra

rc
hy

T
er

m
in

al
 O

bj
ec

tiv
e:

 4
.0

T
he

 le
ar

ne
r 

sh
al

l, 
w

he
n 

fa
ce

d
w

ith
 th

e 
ne

ce
ss

ity
 to

 m
ak

e
de

ci
si

on
s 

re
ga

rd
in

g 
hi

s 
co

m
m

un
ity

's
,

st
at

e'
s,

 a
nd

 n
at

io
n'

s
ne

ed
s,

 b
e 

ab
le

 to
 k

no
w

le
dg

ea
bl

y 
su

pp
or

t o
r 

op
po

se
 p

ro
-

po
se

d 
ac

tio
ns

 o
r 

in
iti

at
e 

ac
tio

ns
hi

m
se

lf 
in

 r
eg

ar
d 

to
 th

e
de

ve
lo

pm
en

t a
nd

/o
r 

us
e 

of
 n

uc
le

ar
te

ch
no

lo
gy

.

C
rit

er
io

n 
T

es
t M

ea
su

re
s

T
he

 le
ar

ne
r 

sh
al

l:

4.
2

ev
al

ua
te

 th
e 

is
su

e,
 p

ro
bl

em
, o

r
pr

op
os

al
 o

n 
th

e 
ba

si
s 

of
 r

el
ev

an
t

da
ta

 to
 d

et
er

m
in

e 
th

e 
po

te
nt

ia
l

ad
va

nt
ag

es
 o

r 
di

sa
dv

an
ta

ge
s,

 a
nd

th
en

 fo
rm

ul
at

e 
a 

co
ur

se
 o

f a
ct

io
n;

4.
2.

1
de

te
rm

in
e 

th
e 

po
te

nt
ia

l d
an

ge
rs

or
 b

en
ef

its
 to

lif
e 

an
d 

pr
op

er
ty

;

G
iv

en
 th

e 
pr

on
ou

nc
em

en
t b

y 
th

e
P

re
si

de
nt

 th
at

 it
 is

 n
ec

es
sa

ry
 fo

r 
th

e 
U

ni
te

d
S

ta
te

s

to
 u

ni
la

te
ra

lly
 b

re
ak

 th
e

at
m

os
ph

er
ic

 n
uc

le
ar

 te
st

 b
an

 tr
ea

ty
 to

 im
pr

ov
e 

its
 w

ea
po

ns
sy

st
em

, t
he

 le
ar

ne
r 

w
ill

 c
om

pa
re

th
e 

ad
va

nt
ag

es
 a

nd
 d

is
ad

va
nt

ag
es

 o
f t

es
tin

g
in

te
rm

s 
of

 n
at

io
na

l d
ef

en
se

,
fo

re
ig

n 
po

lic
y,

 a
nd

 h
ea

lth
 a

sp
ec

ts
 o

f
at

m
os

ph
er

ic
 te

st
in

g

by
 d

et
er

m
in

in
g 

th
ro

ug
h 

a 
st

ud
y 

of
 th

e
re

le
va

nt
 d

at
a 

th
e 

po
te

nt
ia

l d
an

ge
rs

 a
nd

be
ne

-

fit
s;

 p
ot

en
tia

l s
oc

ia
l, 

po
lit

ic
o!

, a
nd

ec
on

om
ic

 c
os

ts
; a

nd
 a

rr
iv

e 
at

 a
 d

ec
is

io
n 

to

su
pp

or
t o

r 
op

po
se

 th
e

go
ve

rn
m

en
t's

 d
ec

is
io

n.

T
he

 le
ar

ne
r 

w
ill

 s
um

m
ar

iz
e 

th
e 

po
te

nt
ia

l
da

ng
er

s 
an

d 
be

ne
fit

s 
to

 li
fe

 a
nd

 p
ro

pe
rt

y
(b

ro
ad

ly
 d

ef
in

ed
 to

 m
ea

n 
na

tio
na

l l
ife

 a
nd

 p
ro

pe
rt

y,
in

 th
is

 c
as

e)
 o

f a
tm

os
ph

er
ic

bo
m

b 
te

st
in

g 
in

 a
 s

ho
rt

 2
-4

 p
ag

e 
re

po
rt

w
hi

ch
 in

cl
ud

es
 a

t l
ea

st
 th

e 
fo

llo
w

in
g 

po
in

ts
:

D
an

ge
rs

1.
N

uc
le

ar
 w

ea
po

ns
 a

re
 s

o 
po

w
er

fu
l t

ha
t i

n
th

e 
ev

en
t o

f w
ar

 n
o 

vi
ct

or
 c

ou
ld

em
er

ge
;

ci
vi

liz
at

io
n 

w
ou

ld
 b

e 
de

st
ro

ye
d.

2.
S

pr
ea

d 
of

 n
uc

le
ar

 w
ea

po
ns

 w
ill

al
lo

w
 le

ss
er

 p
ow

er
s 

to
 p

ra
ct

ic
e 

nu
cl

ea
r

co
er

ci
on

.

3.
N

uc
le

ar
 w

ea
po

ns
 d

o 
no

t d
et

er
 w

ar
, b

ut
le

ad
 to

 n
ew

 fo
rm

s 
of

 w
ar

 (
e.

g.
lim

ite
d 

w
ar

, i
ns

ur
re

ct
io

ns
).

4.
A

cc
id

en
ta

l w
ar

 c
ou

ld
 c

om
e 

ab
ou

t
th

ro
ug

h 
es

ca
la

tio
n.

5.
N

uc
le

ar
 w

ea
po

ns
 te

nd
 to

 m
ai

nt
ai

n 
at

tit
ud

es
of

 fe
ar

 a
nd

 m
is

tr
us

t o
f i

nt
en

tio
ns

,
w

hi
ch

 w
ou

ld
 le

ad
 to

 a
 m

is
in

te
rp

re
ta

tio
n

of
 a

ct
s 

w
hi

ch
, i

n 
tu

rn
,. 

co
ul

d 
le

ad
to

 n
uc

le
ar

 w
ar

.
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6.
R

ussians, C
hinese, F

rench, and B
ritish w

ill begin testing, negating potential
advantages and adding greater contam

ination.

7.
B

iological dam
ages that w

ill result (details).

B
enefits

1.
W

eapons of such destruction help to deter aggressors from
 attacking, since they

w
ill fear atom

ic annihilation.

2.
N

uclear w
eapons are needed to balance the greater m

anpow
er of our potential

enem
ies.

3.
T

hreat of nuclear w
ar lim

its potential enem
ies' freedom

 of action on a global
scale.

4.
M

aintenance of w
eapons superiority gives the U

nited S
tates an opportunity for

greater freedom
 of action vis-a-vis potential enem

ies.

5.
W

eapons superiority m
akes it m

ore likely, and believable to potential enem
ies,

that the U
nited S

tates w
ill not only be able to destroy potential enem

y w
eapons,

but also to threaten his cities.

6.
M

ore testing w
ill lead to clean bom

bs, m
ore efficient bom

bs, super bom
bs,

m
aking the country that m

uch safer.

D
angee of falling behind R

ussia and C
hina is too great a chance to take.
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st

ru
ct
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l O
bj

ec
tiv

es
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ie
ra

rc
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C
rit

er
io

n 
T

es
t M

ea
su

re
s

F
ro

m
 th

e 
fo

llo
w

in
g 

lis
t o

f a
rg

um
en

ts
 r

el
at

iv
e 

to
 n

uc
le

ar
 b

om
b 

te
st

in
g,

 th
e 

le
ar

ne
r

w
ill

: (
A

) 
S

ep
ar

at
e 

th
os

e 
in

 fa
vo

r 
of

 te
st

in
g 

fr
om

 th
os

e 
w

hi
ch

 o
pp

os
e;

 a
nd

 th
en

, (
B

)
F

ro
m

 w
ith

in
 b

ot
h,

 s
ep

ar
at

e 
th

e 
ap

pa
re

nt
ly

 e
m

ot
io

na
l a

rg
um

en
ts

 fr
om

 th
os

e 
w

hi
ch

 a
re

ap
pa

re
nt

ly
 fa

ct
ua

l, 
an

d 
lis

t t
he

m
.

1.
W

ea
po

ns
 s

o 
de

st
ru

ct
iv

e 
no

 h
op

e 
fo

r 
vi

ct
or

y.

2.
N

uc
le

ar
 w

ea
po

ns
 d

et
er

 e
ne

m
ie

s.

3.
N

uc
le

ar
 w

ea
po

ns
 d

o 
no

t d
et

er
 w

ar
 b

ut
 le

ad
 to

 n
ew

 fo
rm

s 
of

 w
ar

.

4.
M

ai
nt

en
an

ce
 o

f w
ea

po
ns

 s
up

er
io

rit
y 

al
lo

w
s 

th
e 

U
ni

te
d 

S
ta

te
s 

m
or

e 
st

ra
te

gi
c

fr
ee

do
m

 o
f a

ct
io

n.

5.
B

ab
ie

s 
w

ill
 b

e 
bo

rn
 d

ef
or

m
ed

 fr
om

 ir
ra

di
at

io
n.

6.
N

uc
le

ar
 w

ea
po

ns
 a

re
 n

ee
de

d 
to

 m
ai

nt
ai

n 
su

pe
rio

rit
y 

ov
er

 m
an

po
w

er
 p

ot
en

tia
l

of
 e

ne
m

ie
s.

7.
N

ew
 a

rm
s 

ra
ce

 w
ill

 s
ta

rt
.

8.
A

cc
id

en
ta

l n
uc

le
ar

 w
ar

 c
ou

ld
 r

es
ul

t f
ro

m
 e

sc
al

at
io

n.

9.
N

uc
le

ar
 w

ea
po

ns
 w

ill
 c

on
ta

m
in

at
e 

th
e 

ai
r,

 b
ut

 d
an

ge
r 

of
 a

tta
ck

 m
ak

es
 r

is
ks

w
or

th
 it

.

T
he

 le
ar

ne
r 

w
ill

 m
at

ch
 th

e 
pr

o 
an

d 
co

n 
ar

gu
m

en
ts

 fo
r 

w
ea

po
ns

 te
st

in
g 

to
 d

et
er

m
in

e
ar

ea
s 

of
 a

gr
ee

m
en

t a
nd

 c
on

fli
ct

. H
e

w
ill

 th
en

 m
at

ch
 th

e 
ar

ea
s 

of
 d

is
ag

re
em

en
t w

ith
te

st
im

on
y 

pr
es

en
te

d 
be

lo
w

, t
o 

id
en

ty
 p

os
si

bl
e 

so
lu

tio
ns

 to
 th

e 
di

sa
gr

ee
m

en
ts

 fr
om

 a
ra

di
at

io
n 

bi
ol

og
is

t; 
m

em
be

rs
 o

f J
oi

nt
 C

hi
ef

s;
 S

ov
ie

t E
m

ba
ss

y;
 s

ta
tis

tic
al

 s
um

m
ar

y 
of

co
nt

am
in

at
io

n 
fr

om
 p

re
vi

ou
s 

te
st

in
g 

by
 tw

o 
po

lit
ic

al
ly

 o
rie

nt
ed

 p
hy

si
ci

st
s;

 a
nd

 o
ne

no
np

ol
iti

ca
l n

uc
le

ar
 p

hy
si

ci
st

.
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86

T
estim

ony 1: B
iological E

ffects

A
ny radiation exposure is potentially harm

ful to
anim

als and plants. R
adiation can

cause cancer, m
utation,

and a host of other effects resulting in destruction
of life.

T
he testing of nuclear w

eapons adds radiation
substances to air, soil, plants, w

ater
and anim

als, w
hich can be passed on to

hum
ans. T

he longevity of these radioactive
substances ranges from

 a few
 hours after the

explosion to 100 years after the explosion.
T

hus, biologically, the effects of testing are not only dram
atic but long-lasting.

T
estim

ony 2: M
ilitary N

eeds

It is quite clear that the m
ajor reason for

the reluctance of the U
S

S
R

 to get involved
in m

ilitary conflict w
ith the U

S
A

has been the U
S

A
's ability to com

pletely destroy
the R

ussians.. M
ilitarily, w

e need to continue to
develop w

eapons of superiority vis-
a-vis the R

ussians. T
he only w

ay to
m

aintain the superiority w
e now

 have,
how

ever,

is to see w
hat actually happens to our

bom
bs and objects below

 the bom
b. W

e can
only find this out by atm

ospheric testing.

T
estim

ony 3: R
eaction of P

otential E
nem

ies

T
he H

onorable A
m

bassador from
 the U

nited
S

tates:
It has com

e to our attention that
the present G

overnm
ent of the U

nited S
tates

intends to break the treaty regarding
atm

ospheric testing of nuclear devices. W
e

w
ish to inform

 your G
overnm

ent that in
this situation, w

e also w
ill begin to test to

defend our socialist fatherland and pro-

tect our fraternal nations.
W

e cannot allow
 capitalistic em

perialism
 to

destroy

socialism
!
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rit
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es
t M
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su

re
s

In
 a

dd
iti

on
, y

ou
r 

de
ci

si
on

 to
 te

st
 w

ill
 c

au
se

 th
e 

de
st

ru
ct

io
n 

or
m

ut
ila

tio
n 

of
 m

ill
io

ns
of

 in
no

ce
nt

 p
eo

pl
e 

of
 A

fr
ic

a 
an

d 
A

si
a 

as
 w

el
l a

s 
E

ur
op

e
an

d 
N

or
th

 a
nd

 S
ou

th
 A

m
er

ic
a.

C
on

si
de

r 
th

at
 in

 y
ou

r 
fin

al
 d

ec
is

io
n.

T
es

tim
on

y 
4:

S
ta

tis
tic

s 
R

eg
ar

di
ng

 H
al

f-
Li

ve
s 

of
 M

aj
or

 C
on

ta
m

in
an

ts
R

es
ul

tin
g 

fr
om

A
to

m
 B

om
b 

E
xp

lo
si

on
s

S
tr

on
tiu

m
 -

 9
0

25
 y

ea
rs

R
ut

he
ni

um
 -

 1
03

39
.8

 d
ay

s

R
ho

di
um

 -
 1

06
30

 s
ec

on
ds

Io
di

ne
 -

 1
31

8 
da

ys

B
ar

iu
m

 -
 1

40
12

.8
 d

ay
s

C
er

iu
m

 -
 1

44
59

0 
da

ys

P
ra

se
od

ym
iu

m
 -

 1
44

17
 m

in
ut

es

T
es

tim
on

y 
5:

P
ro

-T
es

tin
g.

 A
s 

a 
sc

ie
nt

ie
st

 w
ho

 o
nc

e 
liv

ed
 u

nd
er

 a
to

ta
lit

ar
ia

n 
re

gi
m

e,
 I 

kn
ow

 th
e

ev
ils

 o
f s

uc
h 

sy
st

em
s.

 W
e 

ca
nn

ot
 a

llo
w

 th
at

 to
ha

pp
en

 in
 A

m
er

ic
a.

 M
y 

fo
rm

er
 h

om
e-

la
nd

 is
 n

ow
 c

on
tr

ol
le

d 
by

 C
om

m
un

is
ts

. O
f c

ou
rs

e,
 I

w
ill

 a
dm

it 
th

at
 th

er
e 

is
 s

om
e

da
ng

er
 in

 te
st

in
g,

 b
ut

 it
 is

 a
 n

ec
es

sa
ry

ris
kf

re
ed

om
 is

 m
uc

h 
m

or
e 

im
po

rt
an

t.
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

A
nti-T

esting. A
s a scientist concerned w

ith the biological aspects of testing, I can-
not support testing.

I have facts w
hich show

 how
 m

any m
utations, deaths, etc. w

ill
occur from

 the previous testing
periods.

I have been to the Soviet U
nion, and have

seen w
hat they have

accom
plished for them

selves. T
hey don't w

ant w
ar, and they

have told m
e that over and over. O

f course, I w
ill adm

it that they m
ight be really

dangerous to our freedom
, but I don't think they w

ant w
ar. T

hus, w
e m

ust not test
in order to protect our citizens and other people from

 the horrors of
irradiation.

T
estim

ony 6: N
on-political Physicist

T
he fission or fusion explosion creates particles w

hich have half-lives of various
lengths. T

hese particles com
bine w

ith skin, plants, soil, and so forth, and retain
their potential for irradiating other things w

hen brought into contact w
ith them

.
Strontium

 90, for exam
ple, w

hich has a half-life of 25 years, is very sim
ilar to

calcium
 w

hich is needed for bone developm
ent in hum

ans.
It has been found that

w
hen Strontium

 90 is created by an atm
ospheric test in N

evada, the w
inds

blow
 the

Strontium
 90 across the U

.S.A
.

It finally settles to the ground, w
here it contam

i-
nates the grass eaten by cow

s, is converted to m
ilk,

and is finally drunk by children.
T

he Strontium
 90 continues to be potent enough to cause bone cancer in children.

O
ther particles produced by atm

ospheric testing have, in varying degrees and tim
e

lim
its, a sim

ilar effect on plants and anim
als.

A
fter reading the testim

onials, the learner should identify those
w

hich contain biases
and/or vested interests in the position they m

aintain, em
otional or other irrational

argum
ent, oversim

plifications and flaw
s in fact, and

select the three sources w
hich

seem
.to offer the best data source w

hich are (1)
statistical sum

m
ary, (2) non-political

physicist, (3) radiation biologist.
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C
rit

er
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n 
T

es
t M

ea
su

re
s

4.
2.

2
de

te
rm

in
e 

th
e 

po
te

nt
ia

l c
os

ts
so

ci
al

, e
co

no
m

ic
, p

ol
iti

ca
lo

f
th

e 
is

su
e,

 p
ro

bl
em

, o
r 

pr
op

os
al

in
 c

om
pa

ris
on

 w
ith

 c
ur

re
nt

 p
ra

c-
tic

es
 a

nd
 m

ak
e 

a 
de

ci
si

on
 to

 a
ct

;

T
he

 le
ar

ne
r 

w
ill

 c
on

st
ru

ct
 a

 g
ra

ph
 fr

om
 g

iv
en

 s
ta

tis
tic

s 
re

ga
rd

in
g 

th
e 

ar
m

s 
ra

ce
 o

f
W

or
ld

 W
ar

s 
I a

nd
 II

, a
nd

 th
e 

cu
rr

en
t a

rm
s 

ra
ce

 w
ith

 th
e 

S
ov

ie
t U

ni
on

, a
nd

 d
er

iv
e 

a
te

nt
at

iv
e 

hy
po

th
es

is
 r

eg
ar

di
ng

 th
e 

ef
fe

ct
iv

en
es

s 
of

 a
rm

s 
as

 a
 d

et
er

en
t t

o 
w

ar
.

G
iv

en
 a

 s
er

ie
s 

of
 p

ot
en

tia
l o

ut
co

m
es

 r
eg

ar
di

ng
 th

e 
so

ci
al

, e
co

no
m

ic
, a

nd
 p

ol
iti

ca
l

co
st

s,
 (

ba
se

d 
on

 e
xp

er
t t

es
tim

on
y 

fr
om

 b
ot

h 
si

de
s)

 if
 n

uc
le

ar
 te

st
in

g 
is

 o
r 

is
 n

ot
 r

e-
in

tr
od

uc
ed

, t
he

 le
ar

ne
r 

w
ill

 w
rit

e 
hi

s 
po

si
tio

n 
st

at
em

en
t b

y 
co

un
te

rin
g 

ea
ch

 a
rg

um
en

t
op

po
se

d 
to

 h
is

 p
os

iti
on

 in
 e

ac
h 

of
 th

es
e 

ar
ea

s.

T
he

 le
ar

ne
r 

w
ill

 c
he

ck
 e

ac
h 

of
 th

e 
fo

llo
w

in
g 

ite
m

s 
in

 th
e 

so
ci

al
, e

co
no

m
ic

, a
nd

po
lit

ic
al

 a
re

as
 w

hi
ch

 m
ay

 r
es

ul
t i

f a
tm

os
ph

er
ic

 te
st

in
g 

is
 r

ei
nt

ro
du

ce
d.

S
oc

ia
l

1.
R

ad
io

ac
tiv

e 
co

nt
am

in
at

io
n 

of
 s

oi
l, 

fo
od

, h
um

an
s

2.
P

ot
en

tia
l i

nc
re

as
e 

in
 m

ut
at

io
ns

3.
In

cr
ea

se
d 

irr
at

io
na

lis
m

 r
eg

ar
di

ng
 u

se
 o

f n
uc

le
ar

 e
ne

rg
y

4.
F

at
al

is
m

 r
eg

ar
di

ng
 w

ar

5.
M

or
e 

to
 b

e 
ad

de
d



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

E
conom

ic1.
Increased defense spending

2.
Increased dependence on m

ilitary spending for econom
ic stability

3.
D

ecrease in G
N

P

4.
D

ecrease in jobs

5.
Increase in governm

ent-business com
petition

6.
D

ecrease in private sector

7.
M

ore to be added

P
olitical1.

S
oviets respond in kind

2.
W

orld tensions rise

3.
D

ecrease in influence of the m
ilitary on political decision-m

aking

4.
M

ore to be added

H
e w

ill then com
pare, in a one-page statem

ent, the social, econom
ic,

and political
changes w

ith the potential of not changing in
announced by the P

resident, and con-
clude w

hether or not he thinks the change is w
orth it.



C
J

In
st

ru
ct

io
na

l O
bj

ec
tiv

es
H

ie
ra

rc
hy

4.
2.

3
co

m
pa

re
th

e 
pr

op
os

al
 w

ith
 a

pp
ro

-
pr

ia
te

 h
is

to
ri

ca
l

an
al

og
ie

s 
re

la
-

tiv
e 

to
 te

ch
no

lo
gi

ca
l

in
no

va
tio

n
an

d 
th

ei
r 

im
pa

ct
, a

s
w

el
l a

s
pr

es
en

t t
re

nd
s 

in
so

ci
al

, p
ol

iti
ca

l
ec

on
om

ic
 a

re
as

 a
s

th
ey

 a
re

 a
f-

fe
ct

ed
 b

y 
te

ch
no

lo
gi

ca
l

ch
an

ge
.

C
ri

te
ri

on
 T

es
t M

ea
su

re
s

T
he

 le
ar

ne
r 

w
ill

 s
um

m
ar

iz
e

th
e

co
n 

da
ta

,
an

d 
th

en
 d

ec
id

e 
a 

co
ur

se
of

 a
ct

io
n

by
 a

ns
w

er
in

g 
th

e 
fo

llo
w

in
g

qu
es

tio
ns

.

1.
W

ha
t i

s 
th

e 
ne

ed
 f

or
 r

es
um

in
g

te
st

in
g 

as
 s

ta
te

d 
by

th
e 

de
ci

si
on

-m
ak

er
?

2.
W

ha
t a

lte
rn

at
iv

es
 a

re
 o

pe
n 

to
 a

ns
w

er
th

e 
ne

ed
 if

 te
st

in
g 

is
 n

ot
st

ar
te

d 
ag

ai
n?

A
re

 th
ey

 a
s 

sa
tis

fa
ct

or
y 

as
te

st
in

g?

3.
W

hi
ch

 o
bj

ec
tiv

e 
au

th
or

iti
es

 s
up

po
rt

 o
r

op
po

se
th

e 
po

si
tio

n;
 w

hi
ch

no
n-

ob
je

ct
iv

e

au
th

or
iti

es
 d

o?

4.
W

ha
t p

os
iti

on
 d

oe
s 

th
e

ev
id

en
ce

 s
ug

ge
st

 a
s 

th
e

be
st

 p
os

si
bl

e 
so

lu
tio

n?

T
he

 le
ar

ne
r 

w
ill

 r
ep

or
t o

n
th

e 
de

ci
si

on
 to

 u
se

 o
r 

no
t u

se
 g

as
in

 W
or

ld
 W

ar
 I

,
an

d 
th

e

co
ns

eq
ue

nc
es

of
 th

e 
us

e,
 in

cl
ud

in
g

fa
ct

s 
ab

ou
t: 

T
he

 r
ac

e 
to

pr
od

uc
e 

ga
s,

 th
e 

ra
ce

 to

pr
od

uc
e 

co
un

te
r-

m
ea

su
re

s,
th

e 
us

e 
an

d 
ef

fe
ct

iv
en

es
s

of
 g

as
 w

ar
 (

in
 W

or
ld

W
ar

 1
);

 th
e

gr
ow

th
 o

f 
va

lu
e 

qu
es

tio
ns

re
ga

rd
in

g 
"h

um
an

e"
 a

nd
"i

nh
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an
e"

 w
ea
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 o
f 

w
ar

, c
on

-

ve
nt
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di

ng
 w
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ns
 u

se
.

T
he

 le
ar

ne
r 

w
ill
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 o
n

th
e 

ro
le

 o
f 

m
ili

ta
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 in

 th
e
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en
t o

f 
nu
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r
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er
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g 
sc
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e,
an

d 
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 o

n
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 n
uc

le
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ft

er
 W

or
ld

 W
ar

II
.

A
ft

er
 th

e 
le

ar
ne

r 
ha

s
co

m
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et
ed

 th
e 

in
st

ru
ct

io
na

l s
eq
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nc

e
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ov
e,

 h
e 

w
ill

 th
en

 b
e

pr
es

en
te

d 
an

 e
nt

ir
el

y
di

ff
er

en
t s

oc
ia

l i
ss

ue
iv

ol
vi

ng
 te

ch
no

lo
gi

ca
l

in
no

va
tio

n

(n
uc

le
ar

 o
r 

no
n-

nu
cl

ea
r)

.
H

e 
w

ill
 b

e 
re

qu
ir

ed
 to

fo
llo

w
 th

e 
sa

m
e 

pr
oc

es
se

s
he

 m
as

-

te
re

d 
in

 in
ve

st
ig

at
in

g
th

e 
is

su
e 

in
 th

e 
le

ar
ni

ng
de

si
gn

. C
ri

te
ri

a!
 f

or
ju
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in

g 
le
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ne

r

pe
rf

or
m

an
ce

 a
re

 th
e 

sa
m

e 
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th
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e 
id

en
tif
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d 

in
th

e 
L

ia
te

ri
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.

(I
n 

th
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 s
eg

m
en

t t
he

in
st

ru
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or
 is

 g
iv

en
 g

re
at

er
op

tio
ns

 a
nd

 d
ec

is
io

n
m

ak
in

g.
)
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S
O

C
IE

T
A

L 
C

O
N

C
E

P
T

C
U

R
R

IC
U

LU
M

 M
O

D
U

LE
 O

F
IN

S
T

R
U

C
T

IO
N

U
N

IT
:

C
O

U
R

S
E

 IN
D

E
X

:

T
he

 E
co

no
m

ic
 Im

pa
ct

of
 N

uc
le

ar
/ P

ow
er

R
ea

ct
or

s
!I I

U
ni

te
d 

S
ta

te
s 

H
is

to
ry

,
S

ec
on

da
ry

'L
ev

el

U
nd

er
de

ve
lo

pe
d 

A
re

a
S

tu
di

es
, S

ec
on

da
ry

T
H

R
E

S
H

O
LD

K
N

O
W

LE
D

G
E

:
T

hi
s 

un
it 

as
su

m
es

th
at

 th
e 

le
ar

ne
r 

ha
s

be
en

 e
xp

os
ed

 to
:

a.
B

as
ic

 n
uc

le
ar

 s
ci

en
ce

 c
on

ce
pt

s;
b.

S
ub

st
an

tiv
e 

kn
ow

le
dg

e 
of

th
e 

op
er

at
io

n 
of

 n
uc

le
ar

re
ac

to
rs

.

U
N

IT
 O

B
JE

C
T

IV
E

S
:

R
A

T
IO

N
A

LE
F

O
R

 M
O

D
U

LE
:

r.

T
he

 le
ar

ne
r 

w
ill

 b
e

ab
le

 to
:

a.
Id

en
tif

y,
 c

om
pa

re
, a

nd
ev

al
ua

te
 tr

ad
iti

on
al

 a
nd

nu
cl

ea
r 

po
w

er

pr
od

uc
tio

n;
b.

S
ta

te
 th

e 
ne

ed
s 

an
d

ad
va

nt
ag

es
 o

f n
uc

le
ar

 p
ow

er
 o

ve
r

tr
ad

iti
on

al

m
et

ho
ds

 b
y 

re
la

tin
g

th
es

e 
to

 ty
pi

ca
l p

ro
bl

em
si

tu
at

io
ns

;

c.
M

as
te

r 
th

e 
te

ch
ni

qu
es

of
 r

at
io

na
l i

nq
ui

ry
.

T
hi

s 
un

it 
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od
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es
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o

fa
ct

or
s 

to
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e 
le

ar
ne

r,
bo

th
 o

f w
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ch
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re
 e
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en

tia
l
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em

en
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f t

he
 c

ur
ric

ul
um

de
si

gn
:

a.
T

he
 d

ec
is

io
n 

m
ak

in
g 

pr
oc

es
se

s;
b.

R
el

ev
an

t d
at

a 
re

ga
rd
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g

th
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im
pa

ct
 o

f t
ec

hn
ol

og
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ec
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ns
 a
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 p

ra
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gy
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s 

a
ve
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cl

e.
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P
R

O
F

IC
IE

N
C

Y
 T

E
S

T
 F

O
R

 S
O

C
IA

L S
C

IE
N

C
E

 M
O

D
U

LE

T
he learner w

ill select from
 the choices offered those item

s w
hich indicate:

a. A
 capacity to identify factual evidence regarding nuclear pow

er production;
b. A

n understanding of the socio-econom
ic im

plications of nuclear
pow

er;
c. A

n aw
areness of the processes of rational inquiry.

T
H

IS
 IS

 B
O

T
H

 A
 P

R
E

 A
N

D
 P

O
S

T
 T

E
S

T

1.
Indicate by placing a check before the item

 the
com

m
on fallacies regarding nuclear pow

er
generation.
a. N

uclear reactors m
ay explode such as atom

ic bom
bs do.

b. W
orking in a nuclear plant is dangerous because of radiation com

ing from
 the

reactor.
c. N

uclear pow
er production has a fuel base w

hich guarantees unlim
ited pow

er for the future.
d. N

uclear reactors em
it deadly radiations through their exhaust

system
s w

hich could contam
i-

nate a com
m

unity.
e. N

uclear pow
er generation m

akes it possible to provide less expensive pow
er to the consum

er.

2.
Indicate the present or potential socio-econom

ic im
plications of nuclear

pow
er generation by

placing a check before the statem
ents w

hich
are true regarding the use of nuclear pow

er.
a. A

ir contam
ination w

ill lessen.
b. F

ossil fuel prices w
ill decrease.

c. P
opulation and industry w

ill be able to disperse into presently unused lands due to nuclear
pow

er's capability in term
s of site location and the production of fresh w

ater.
d. U

nderdeveloped nations w
ithout ready supplies of traditional fuel

sources w
ill be able to

build a pow
er based upon nuclear

resources.
F

resh w
ater supplies w

ill increase and desert
areas can be irrigated w

ith w
ater supplied

through nuclear desalinization.
f.

B
ig governm

ent w
ill take control of pow

er production to
ensure safety and reasonable

developm
ent of nuclear pow

er.

e.
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R
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G
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A

T
H

C
ontent and P

rocesses Involved in the
Investigation

of the Im
plication of N

uclear P
ow

er G
eneration

A
. N

eed for N
uclear P

ow
er:

1.
A

 high standard of living
depends upon the

pow
er

that is available to
a country.

Little
pow

er usually m
eans an underdeveloped

econom
ic system

 and a low
 standard of liv-

ing. E
xploitation of all sources of

pow
er,

then, becom
es

necessary
if the U

nited S
tates

is to m
aintain its standard of living.

2.
C

urrent reserves of fossil fuels w
ill be

ex-
hausted in 200

years
w

ith those m
ost easily

m
ined

gone in 100 years.
3.

E
nergy consum

ption in the U
nited S

tates
doubles

every ten years.
4.

A
m

erica's need for
pow

er
has been grow

ing
at an

average rate
of four

percent over the
last decade and w

ith
our population grow

th
and continued industrial

expansion, this
pow

er
needs grow

th w
ill continue at

a
faster rate.

5.
U

nited S
tates population is

grow
ing at a

constant rate of 1.7%
per year

from
 1900-

1967 and w
hile

som
e leveling off is to be

expected, it is also expected that the U
nited

S
tates w

ill have
a population of over

320,000,000 by the
year

2000.
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1.
S

tate the socio-econom
ic needs for

nuclear
pow

er production.
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e

C
ontent and P

rocesses Involved in the Investigation
of the Im

plication of N
uclear P

ow
er G

eneration

5.
A

m
elioration of such social problem

s as air
pollution, w

ater supplies, urban congestion;
6.

Introduction of new
 occupational fields;

7.
M

ore sophistication in the use of com
puters

and other autom
atic processes.

D
.

P
rocesses of R

ational Inquiry to B
e Introduced:

1.
Identify sources of inform

ation relative to
the selected issue;

2.
A

nalyze the authoritativeness, reliability,
and relevance of the sources;

3.
A

nalyze the cost/benefit factors necessary
for a rational decision.

4.
A

nalyze and determ
ine individual courses

of action.
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4.
U

tilize established criteria for
rational decision m

aking to arrive
at a decision regarding the given
social issue involving nuclear pow

er.
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Instructional O
bjectives

Learning S
teps/A

ctivities

4.1.2
acquire the m

aterials from
 a

variety of
sources;

4.1.3
judge the m

aterials for authority, reli-
ability and relevance to the issue under
consideration;

104

T
he teacher then directs the class to com

pare
the technical inform

a-
tion found in the encyclopedia

w
ith those of selected m

agazine

articles (technical and
nontechnical) and asks the learners to cate-

gorize the sources into technical
and nontechnical groupings. F

rom
this activity a set of criteria for

technical/nontechnical inform
ation

should be developed for future use
including at least the follow

ing

points: objective,
scientifically accurate, non-argum

entative,
lack-

ing vested interest
(define).

T
he learners devise a system

 for
acquiring m

aterials from
 a variety

of sources by analyzing
how

 m
uch tim

e and distance is
involved.

T
he learners break dow

n the categories
into three parts:

library re-
search, letters of request, and

interview
s. T

he m
aterials and

infor-
m

ation are then acquired by
the m

ost efficacious m
eans.

T
he teacher presents to the learners

three very obvious articles
w

ritten from
 the standpoint of

technical inform
ation, em

otional
view

s, and vested interests
w

ritten by authorities and
nonauthori-

ties. T
he learners are directed to

categorize as best they can
the

articles in term
s of w

hich one appears to
be m

ost authoritative
(define), w

hich appears to be objective
data and w

hich appears to

be argum
entative, persuasive, or

em
otional, and w

hich appears

to contain vested interest
(define).

F
rom

 this activity the
learners

are directed to
develop a set of criteria for judging

authoritative-

ness and
reliability including at least the

follow
ing: (S

ee set of
criteria in point 4.1.3.)

T
he sets of criteria are then

applied to the acquired m
aterials

and

from
 this screening the learners are

asked to isolate the factual evi-
dence regarding nuclear pow

er
generation from

 the unfactual or

irrational.
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4.2
evaluate the issue, problem

 or proposal on
the basis of relevant data to determ

ine
the potential advantages or disadvantages
and then form

ulate a course of action;

4.2.1
determ

ine the potential dangers or
benefits to life and property;

106

A
nalyzing the Issue: A

t som
e point during the investigation of the issue,

w
hen enough is know

n about the proponents and opponents of the nu-
clear pow

er plant, the teacher should develop a role playing situation
w

ith learners involved in opposing groups, w
ith the elem

ents of bias,
vested interest, disinterest, and so forth, built into the role playing
situation. M

ost likely a m
ock com

m
unity could be established w

ith
each view

point or pressure group identified.

T
he learner is directed to analyze the proposal for the solution of the

issue posed by the unfactual case presented by the opposition group by
m

atching the factual evidence against the fallacious charges m
ade by

the opposition on the basis of the needs of society for nuclear pow
er.

T
he teacher asks: "A

re there dangers involved in the developm
ent of

a nuclear pow
er

plant?" H
e then challenges each response w

ith w
hat-

ever argum
ents are necessary to m

otivate
the learner to a stronger de-

fense of his position, e.g.: Learner: N
o dangers involved. T

eacher:
A

tom
ic bom

bs explode as a chain reaction and pow
er reactors also uti-

lize this physical fact. T
hus they could explode too.

W
hen the learners have been given these challenges, the teacher di-

rects them
 to isolate each fact and fallacy and to also identify

the needs
for technological innovation from

 the inform
ation already acquired or

from
 further research.

T
he learner is directed to gather statistical data concerning: pow

er needs
and population/industrial grow

th; risks/benefits factor in auto, train,
airplane, and nuclear use; governm

ent control factors regarding the four
areas above. F

rom
 this evidence

the learner should derive a conclusion
regarding the relationship betw

een governm
ent control and safety and re-

garding the relative safety of nuclear pow
er generation w

ith the other
three.
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4.2.3

108

com
pare the proposal

w
ith appropriate

historical analogies relative to techno-
logical innovation and their im

pact as
w

ell as present trends in social, politi-
cal and econom

ic areas as they are af-
fected by technological change;

T
he teacher poses the question of w

hy people develop irrational atti-
tudes tow

ard technological innovations. T
hrough dialog, the learners

should suggest that irrationalism
s develop from

 nondependence on
technical inform

ation, objective inform
ation; or is affected by vested

interest, bias, and fear of change.

T
o test these generalizations, the teacher directs the learners to in-

vestigate and report on the follow
ing historical studies:

(1) the inven-
tion of the cotton gin in term

s of its im
pact on society and as an exam

-
ple of unconscious innovation in society and its consequences; and (2)
the developm

ent of the m
echanized textile industry w

here the Luddite
reaction occurred as an exam

ple of a conscious aw
areness of the in-

novation. F
rom

 this contrast of the unconscious and conscious factors
of change, the learner should be asked to form

 a hypothesis regarding
technological innovation w

hich could be used in today's situation as
w

ell as historical instances (and w
hich w

ill be tested in later units).
E

ssentially, the hypothesis should contain elem
ents w

hich suggest:
(1)

consciousness of technological innovation helps one to be prepared;
(2) unconsciousness of change leaves one w

ith a feeling of helplessness
(anom

ie, alienation, etc.); and (3) consciousness of change helps one
to becom

e a better decision m
aker in a dem

ocratic society
by allow

-
ing the decisions to be m

ade m
ore rationally.

F
rom

 the historical analysis and com
parison, the teacher directs the

learners to list potential sources of irrationalism
s in the argum

ents of
those opposed to the building of the nuclear pow

er plant.
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determ
ine the m

ethod of com
m

unication
or action that w

ill
reach and influence

the principals.

T
he teacher devises a num

ber of role playing situations w
hich w

ill
involve the learners in attem

pts to influence decision m
aking in the

face of indifference, opposition and other constraints. T
he roles

should also involve the learner becom
ing aw

are that in som
e situa-

tions individual actions are enough, w
hile in others collective

action is needed.
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uck, C
hester and Lippitt, P

roblem
 S

olving to Im
prove C

lassroom
Learning, S

R
A

3.
C

hesler and F
ox, R

ole P
laying M

ethods in the C
lassroom

, S
R

A
4.

O
liver and S

haver, T
eaching P

ublic Issues in the
H

igh S
chool, H

oughton
M

ifflin
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S
E
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U

E
N

C
E

D
 LE

A
R

N
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G
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A
T

H

P
resent C

oncetsof A
tom

ic S
tructure

a.
N

ucleus com
posed of:

Instructional O
bjectives

T
E

R
M

IN
A

L O
B

JE
C

T
IV

E
. S

how
n a P

eriodic T
able, state: the

atom
ic num

ber of a given elem
ent; the atom

ic w
eight of a

S
ym

bol
C

harge
given elem

ent; the num
ber of protons in the nucleus of a

neutrons
n

0
given elem

ent; and the num
ber of orbital electrons in a given

protons
elem

ent.

b.
O

rbital electrons
1.

S
tate the sym

bol and charge for neutron, electron, proton.

E
nergy levels, binding energy, ionization potential

2.
S

tate m
ass relationships betw

een neutrons, protons and
electrons.

c.
T

erm
s and sym

bols

S
ym

bol

1. M
ass num

ber
A

 (superscript)

2. A
tom

ic num
ber

Z
 (subscript)

3. D
efinitions of nucleon,

nuclide, isotope, ion,
ionization

d.
P

eriodicity of the elem
ents

116

3.
Identify the definition of a nucleon.

4.
Identify the definition of a nuclide.

5.
Identify the definition of atom

ic w
eight.

6.
D

istinguish betw
een atom

ic w
eight and atom

ic m
ass.

7.
G

iven an elem
ent w

ith its m
ass num

ber as a superscript and
its atom

ic num
ber as a subscript, distinguish one from

 the
other.

8.
G

iven the com
ponents of a carbon atom

, construct a
diagram

 according to B
ohr's postulate of an atom

.
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Learning S
teps/A

ctivities
instructional O

bjectives

1.
S

tate the sym
bol and charge for neutron, electron and

proton.

D
evelop the basic vocabulary and concepts of atom

ic
structure through an historical approach.

D
efinition of an atom

S
ize concepts of an atom

 (U
se com

parisons w
ith fam

iliar
objects and num

bers)

2.
S

tate m
ass relationships betw

een neutrons, protons and
electrons.

T
he discovery of the atom

ic nucleus
T

he discovery of the electron
S

pace concepts in an atom
 (M

ake a com
parison w

ith
the m

acroscopic w
orld)

G
iven the term

s neutron, electron and proton, the learner
w

ill be able to prepare a chart indicating the sym
bol and

electrical charge for each particle.

G
iven a list of atom

ic particles the learner can prepare a
list identifying m

ass relationships betw
een neutrons, protons

and electrons.
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Learning S
teps/A

ctivities

3.
Identify the definition of a nucleon.

Instructional O
bjectives

H
ow

 electrons are attracted and "held" by the nucleus
T

he discovery of protons and the relative m
ass and

charge of protons and neutrons
T

he necessity of neutrons to account for the m
ass, of the

atom
 (N

o charge; m
ass =

 proton)
D

iscuss and define a nucleon

G
iven a definition of a nucleon, the learner w

ill be able
to identify that protons and neutrons are referred to as
particles and nucleons.
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Learning S
teps/A

ctivities
Instructional O

bjectives

4.
Identify the definition of a nuclide.

E
xplain to the learners that the difference betw

een atom
s

of different elem
ents is in the num

ber of the particles of
w

hich they are com
posed.

S
pecifically, the atom

s of each elem
ent have different

num
bers of protons and, therefore, also electrons.

S
how

 som
e m

odels of sim
ple atom

 structure and have the
learners diagram

 these m
odels on the board, identifying

the structural parts of hydrogen and helium
.

D
iscuss the value of a 3-dim

ensional m
odel as opposed

to a draw
ing.

W
hen the learner is doing helium

, show
 how

 the num
ber

of neutrons can vary w
ithin the atom

s of a given elem
ent.

T
hen define isotope and nuclide.

122

G
iven a description of the term

 "nuclide", the learner w
ill

be able to determ
ine it as an atom

ic species characterized
by the num

ber of protons and neutrons it contains.
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Learning S
teps/A

ctivities
Instructional O

bjectives

5.
Identify the definition of atom

ic
w

eight.

In a discussion define atom
ic num

ber
and atom

ic w
eight.

U
sing the P

eriodic T
able, show

how
 to distinguish one

from
 the other.

6.
D

istinguish betw
een atom

ic w
eight and atom

ic m
ass.

A
ccount for the fact that individual isotopes

of an elem
ent

have an atom
ic m

ass that is a w
hole num

ber,
w

hile the
atom

ic w
eight of an elem

ent is usually
show

n as a decim
al.

124

G
iven a series of statem

ents relative to atom
ic

w
eight and

atom
ic m

ass, the learner can identify
the characteristics of

each.
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Learning S
teps/A

ctivities

7.
G

iven an elem
ent w

ith its m
ass num

ber as a superscript and
its atom

ic num
ber as a subscript, distinguish one from

the
other.

D
em

onstrate or the board how
 a specific nuclide is desig-

nated w
ith the atom

ic m
ass num

ber as a superscript and the
atom

ic num
ber as a subscript.

E
xplain how

 to determ
ine the

num
ber of neutrons in a nuclide by subtracting the atom

ic
num

ber from
 the atom

ic m
ass.

C
ontinue w

ith the diagram
s of successively heavier elem

ents
by indicating a specific isotope of the elem

ent and eliciting
from

 the class the num
ber and location of particles com

pos-
ing each.

C
oncept of energy levels could be introduced here as back-

ground for other, later objectives, e.g., ionization and
chem

ical bonding. S
hould expect learners to be able to

diagram
 electron configuration for elem

ents 1-20.

Instructional O
bjectives

G
iven the designation of a specific isotope of an elem

ent
including the m

ass num
ber and atom

ic num
ber as sub and

superscript, the learner w
ill be able to identify the proper

script w
hich designates the atom

ic num
ber and m

ass.
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Learning S
teps/A

ctivities
Instructional O

bjectives

8.
G

iven the com
ponents of a carbon atom

, construct
a

diagram
 according to B

ohr's postulate of an atom
.

S
elect specific nucleons from

 elem
ents 1-20 and ask

learners to draw
 diagram

s, show
ing num

ber of protons
and neutrons in the nucleus and the num

ber of electrons
in the various energy levels.

T
erm

inal P
erform

ance O
bjective

S
how

n a P
eriodic T

able, state: the atom
ic num

ber of
a given elem

ent; the atom
ic w

eight of a given elem
ent;

the num
ber of protons in the nucleus of

a given elem
ent;

an estim
ate of the num

ber of neutrons in a given elem
ent;

and the num
ber of orbital electrons in

a given elem
ent.

128

G
iven the com

ponents ofa carbon atom
 the learner can

construct a diagram
 according to B

ohr's postulate ofan
atom

.
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I .A
.1 B

ackground C
oncepts of N

uclear
E

nergy

1.
G

iven a brief description of the
R

utherford experim
ent in 1911

involving the scattering of alpha
particles, the learner w

ill be able
to state (1) the essential elem

ents
in the experim

ent and (2) the
significant conclusion postulated
by R

utherford.

2.
G

iven a series of statem
ents about

the release of electrom
agnetic

energy from
 the orbital electrons

of an atom
, the learner w

ill identify
that the energy is released in
discrete packets or quanta.

S
T

IM
U

LU
S

In 1911, after a series of experim
ents

in w
hich he studied the scattering of

by thin sheets of m
etal,

postulated that the
contains a central

charge distributed over a sm
all volum

e.
Later (1912) he called this region the

R
E

S
P

O
N

S
E

(A
lpha particles)

(R
utherford)

(atom
)

(nucleus)

W
hen w

aves of electrom
agnetic

energy are released from
 the orbital

electrons of an atom
:

(X
)

A
.

T
he energy is released in discrete packets

or quanta.

B
.

T
he energy released is com

posed of all the w
avelengths

of the visible spectrum
.

C
.

B
oth

D
.

N
either
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H
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S

E
C

 II
 A

C
H
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m
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I.A
.2 P

resent C
oncepts of A

tom
ic

S
tructure

1.
G

iven the com
ponents of a carbon

atom
 the learner can construct a

diagram
 according to B

ohr's
postulate of an atom

.

2.
G

iven the term
s neutron, electron

and proton, the learner w
ill be

able to prepare a chart indicating
the sym

bol and electrical charge
for each particle.

S
T

IM
U

LU
S

A
 carbon atom

 contains 6 protons,
6 neutrons and 6 electrons. D

raw
a diagram

 of this atom
 according

to B
ohr's postulate of an atom

.

nucleus

S
T

IM
U

LU
S

C
om

plete the follow
ing chart by

indicating the sym
bol and electrical

charge for each of the particles:

P
article

S
ym

bol
C

harge

N
eutron

E
lectron

P
roton

,.J

R
E

S
P

O
N

S
E

R
E

S
P

O
N

S
E

(n)
(0)

(e)
(-)

(13)
( +

)
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e
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I,I
I,I
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S
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-8
10

0
T

E
X

T
 A

C
H

A
P
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0

S
E

C
 II

I A

90
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,IV
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en

ce
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T
E
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E

C
 II
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

3.
G

iven a list of atom
ic particles

the learner can prepare a list
identifying m

ass relationships
betw

een neutrons, protons and
electrons.

4.
G

iven a series of statem
ents

relative to the structure of an
atom

 the learner w
ill be able

to identify the factors w
hich

the structure of an atom
 determ

ine.

5.
G

iven a definition of ionization
energy, the learner w

ill be able
to identify it as such.

138

S
T

IM
U

LU
S

A
tom

ic P
article

R
elative M

ass

N
eutron

P
roton

E
lectron

R
E

S
P

O
N

S
E

A
pproxim

ately sam
e m

ass
as proton

A
pproxim

ately 2000 tim
es

an electron
A

pproxim
ately 1/2000 of

a proton

T
he structure of an atom

 determ
ines

A
.

to w
hich elem

ent it belongs

B
.

the chem
ical, properties of the elem

ent

(X
)

B
oth

N
either

S
T

IM
U

LU
S

T
he energy required to separate an

electron from
 the rem

ainder of the
atom

 is called the
energy.

R
E

S
P

O
N

S
E

(ionization)
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S
E

C
 II

 B

90
4

1,
11

1
S

ci
en

ce
-8

10
0

T
E

X
T

 B
C

H
A

P
 4

S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

6.
G

iven a statem
ent relative to binding

energy, the learner
w

ill be able to
identify that it holds the particles of
the nucleus of the atom

s together.

7.
G

iven the designation of a specific
isotope of an elem

ent including the
m

ass num
ber and atom

ic num
ber as

sub and superscript, the learner w
ill

be able to identify the proper script
w

hich designates the atom
ic num

ber
and m

ass.

8.
G

iven c series of statem
ents relative

to atom
ic w

eight and atom
ic m

ass,
the learner can identify the character-
istics of each.

M
O

B
inding energy is the term

 given to the force w
hich

(X
)

A
.

holds the protons and neutrons together in the nucleus

B
.

holds the electrons in specific orbits

B
oth

N
either

35
In the expression:

U
29292

A
.

the superscript (235) is the atom
ic num

ber

B
.

the subscript (92) is the atom
ic m

ass

B
oth

(X
)

N
either

T
he atom

ic w
eight of an elem

ent

A
.

is the w
eighted m

ean of the m
asses of the neutral atom

s
of the isotopes that constitute the elem

ent

B
.

can differ slightly from
 the atom

ic m
ass num

ber
because

of the presence of isotopes

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

9.
G

iven a series of four choices, the
learner can determ

ine w
hich choice

determ
ines the chem

ical properties
of an atom

.

10.
G

iven a description of the term
"nuclide", the learner w

ill be able
to identify it as an atom

ic species
characterized by the num

ber of
protons and neutrons it contains.

11.
G

iven a definition of a nucleon, the
learner w

ill be able to identify that
protons and neutrons are referred to
as particles and nucleons.

T
he chem

ical properties of an atom
 are determ

ined by

(X
)

A
.

the num
ber of electrons in the outer shell

B
.

atom
ic w

eight

B
oth

N
either

T
he term

 "N
uclide" is used to describe

A
.

both protons and neutrons

(X
)

B
.

an atom
ic species characterized by the num

ber of
protons and neutrons it contains

B
oth

N
either

P
rotons and neutrons are both called

A
.

P
articles

B
.

N
ucleons

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

12.
G

iven tw
o statem

ents about atom
s

w
hich differ only in their num

ber of
neutrons, identify that they w

ill
have a different m

ass and that they
are called isotopes

of the sam
e

elem
ent.

13.
G

iven a series of statem
ents describ-

ing isotopes, the learner w
ill identify

that different isotopes of an elem
ent

(1) possess sam
e num

ber of protons
but varying num

bers of neutrons and
(2) are also considered as different
nuclides.

T
w

o or m
ore types of atom

s w
hich differ only in their

num
ber of neutrons

A
.

w
ill have a different m

ass

B
.

are called isotopes
of the sam

e elem
ent

(X
)

B
oth

N
either

D
ifferent isotopes

A
.

are
N

uclides

B
.

have the sam
e num

ber of protons but
varying num

bers of neutrons

(X
)

B
oth

N
either



,r
--

--
-.

--
.-

.-
,w

,..
...

".
.IT

...
...

...
I.I

P
..R

1.
R

...
M

4I
M

P
P

IF

^

R
ec

om
m

en
de

d
O

bj
ec

tiv
es

F
ra

m
ew

or
k

C
ur

ric
ul

um

A
ch

ie
ve

m
en

t
M

ea
su

re
d

In
de

x
In

de
x

M
ed

ia
- 

R
es

ou
rc

e

90
12

I,I
I,I

II,
IV

S
ci

en
ce

-8

10
0

T
E

X
T

 B
C

H
A

P
 4

S
E

C
 IV

 B
1

90
12

I,I
I,I

II,
IV

S
ci

en
ce

-8

10
0

T
E

X
T

 B
.

C
H

A
P

 4
S

E
C

 IV
 B

1

14
5



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

14.
G

iven a diagram
 of an ion, the

learner w
ill be able to identify the

particle as an ion and determ
ine

the net positive or negative elec-
trical charge.

15.
G

iven a description of the process
w

hereby an electron is knocked aw
ay

from
 an orbit, the learner w

ill be
able to state that this process is
called ionization.

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

m
ow

de.
4

/
®

I
I

I
I

////
T

he atom
 show

n w
ould have a net (positive/

negative) electrical charge.

A
n atom

 (or m
olecule) w

ith a net electrical
charge is called a(n)

S
T

IM
U

LU
S

T
he process w

hereby an electron is knocked
aw

ay from
 an orbit is

called

(positive)

(ion)

R
E

S
P

O
N

S
E

.
(ionization)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

16.
G

iven tw
o statem

ents about w
hat pro-

duces sim
ilar behavior in elem

ents,
state that they have the sam

e num
ber

of electrons in the outer shell.

17.
G

iven six elem
ent sym

bols w
ith super-

scripts, state that the superscript is
called the m

ass num
ber and that it

represents the m
ass of the isotope to

the nearest w
hole num

ber.

T
he sim

ilar behavior am
ong elem

ents having sim
ilar

chem
ical characteristics is attributed to the fact that:

(X
)

A
.

they have the sam
e num

ber of
electrons in the outer shell.

B
.

they have the sam
e num

ber of
nucleons.

B
oth

N
either

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

238U
235U

234U

58N
60N

61N

T
he superscript in the elem

ent
sym

bols show
n

above is called the
num

ber;
it represents the m

ass of the
to the nearest w

hole num
ber.

(m
ass)

(isotope)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

18.
G

iven a diagram
 of an atom

, state
the atom

ic m
ass num

ber and the
atom

ic num
ber.

19.
G

iven an exam
ple of the process of

ionization, nam
e the process as an

ionization process and identify the
resulting particle as an ton.

150

S
T

IM
U

LU
S

T
he atom

ic num
ber of B

eryllium
 is

atom
ic m

ass num
ber w

ould be about

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

; the
(4)

(9)

A
 gas bom

barded by G
am

m
a rays, w

herein
electrons are stripped off from

 the gas atom
s

by the C
om

pton effect, (creating
) is an exam

ple of the
process.

R
E

S
P

O
N

S
E

(ions)
(ionization)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

20.
G

iven a description of periodicity,
nam

e it as such.

21.
G

iven the P
eriodic T

able, state: the
atom

ic num
ber of a given elem

ent;
the atom

ic w
eight of a given elem

ent;
the num

ber of protons in the nucleus
of a given elem

ent, an estim
ate of the

num
ber of neutrons; and the num

ber of
orbital electrons in a neutral atom

 of
the elem

ent.

152

S
T

IM
U

LU
S

W
hen elem

ents are grouped in the order of in-
creasing atom

ic w
eight, it is observed

that
certain physical and chem

ical properties are
repeated; this phenom

enon is referred to as

R
E

S
P

O
N

S
E

the
of the elem

ents.
(periodicity)

R
E

S
P

O
N

S
E

S
T

IM
U

LU
S

T
he P

eriodic T
able of E

lem
ents

T
he atom

ic num
ber of tin is

1.
(50)

T
he atom

ic w
eight of tin is

2.
(118.70)

H
ow

 m
any protons are in the nucleus

of carbon (C
)?

3.
(6)

H
ow

 m
any neutrons w

ould you estim
ate to

be in the nucleus of carbon (C
)?

4.
(6)

H
ow

 m
any electrons w

ould a
neutral atom

of alum
inum

 (A
l) have?

5.
(13)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

22.
G

iven tw
o statem

ents concerning the
vertical arrangem

ent of elem
ents on

the periodic chart, identify (1) the
significance of the groupings and
(2) the proper nom

enclature.

23.
G

iven a graphic display, show
ing

various form
s of energy classified as

to electrom
agnetic energy levels

the learner can identify the display
as a representation of the electro-
m

agnetic spectrum
.

V
ertical arranged elem

ents on the P
eriodic C

hart:

A
.

B
.

are cal led "groups"

contain elem
ents w

ith analogous
properties

(X
)

B
oth

N
either

S
T

IM
U

LU
S

A
 graphic display, show

ing the various form
s

of energy classified according to electro-
m

agnetic energy levels, is called an
electrom

agnetic

R
E

S
P

O
N

S
E

(spectrum
)
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Instructional O
bjectives 'H

ierarchy
C

riterion T
est M

easures

24.
G

iven three explanatory statem
ents

about observed properties of m
atter

state that all observed properties of
m

atter can be explained if you assum
e

a w
ave-particle characteristic of

m
atter.

25.
G

iven tw
o statem

ents describing w
hen

a photon
has m

ass, the learner can
identify the relationship of m

ovem
ent

to m
ass.

156

S
T

IM
U

LU
S

A
li observed properties of m

atter can be
explained by

:

(a)

(b)

(c)
assum

ing a w
ave-particle characteristi

of m
atter

(d)
none of the above

assum
ing that all m

atter exists in the
form

 of particles

assum
ing that all m

atter exists in the
form

 of w
aves

A
 photon has m

ass

(X
)

A
. w

hen it is m
oving

B
.

w
hen it is not m

oving

B
oth

N
either

R
E

S
P

O
N

S
E

(c)
assum

ing a
w

ave-particle
explanation of
m

atter
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

26.
G

iven a series of statem
ents relative

to m
ass and charge of various atom

ic
particles, the learner w

ill identify
and classify each.

27.
G

iven a statem
ent concerning the re-

lationship betw
een the kinetic energy

and m
ass of a photon, the learner w

ill
be able to state that they are
equivalent.
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S
T

IM
U

LU
S

M
atch B

-colum
n term

s to A
-colum

n term
s

A
-colum

n
B

-colum
n

R
E

S
P

O
N

S
E

A
.

has m
ass of 1 am

u

1.
proton

B
.

has no rest m
ass

1.
(A

, E
)

2.
electron

C
.

1
2.

(C
, D

)
m

ass of
1800 am

u

3.
neutron

D
.

E
.

F
.

has negative electrical
charge

has positive electrical
charge

has no electrical charge.

3.
(A

, F
)

S
T

IM
U

LU
S

A
 photon is said to have m

ass because its
kinetic

energy
is

to m
ass.

R
E

S
P

O
N

S
E

(equivalent)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

28. G
iven a series of statem

ents, the
learner w

ill be able to identify the
statem

ents relevant to the law
 of

conservation.

29.
G

iven a statem
ent about the type of

energy that is produced by the chang-
ing of energy levels of orbital elec-
trons w

ithin an atom
, state that this

type of energy :s nam
ed electrom

ag-
netic energy.

30.
G

iven tw
o correct statem

ents concern-
ing the reasons atom

s m
ay em

it elec-
trom

agnetic energy, state that both
statem

ents are correct.

160

S
T

IM
U

LU
S

T
he law

 of conservation of energy states that
energy(a)

can be created but not destroyed

(b)
can be transform

ed into equivalent
states

(c)
can neither !le created nor destroyed

(d)
b and c are both correct

(e)
a and b are both correct

S
T

IM
U

LU
S

T
he type of energy that is produced by

the changing of energy levels of orbital
electrons w

ithin an atom
 is called

energy.

R
E

S
P

O
N

S
E

(d) both b and c
are correct

R
E

S
P

O
N

S
E

(electrom
agnetic)

A
tom

s m
ay em

it electrom
agnetic

energy because

A
.

they are radioactive

B
.

they have absorbed a surplus of energy
from

 som
e external source

(X
)

B
oth

N
either

1
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Initructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I.B
.1 N

uclear R
adiation

1.
G

iven tw
o form

s of radiation, state
that these are the form

s of radiation
radioaci:ve elem

ents give off.

2.
G

iven tw
o statem

ents about the form
s of

radiation, state that B
eta particles are

given off by radioactive
elem

ents.

3.
G

iven tw
o correct statem

ents describing
w

hen an elem
ent is radioactive, state

that both of them
 are correct.

162

In w
hat form

 do radioactive elem
ents give

off radiation?

A
. A

lpha particles
B

.
G

am
m

a R
ays

(X
)

B
oth

N
either

In w
hat form

 do radioactive elem
ents give

off radiation?

(X
)

A
. B

eta P
articles

B
.

Infrared R
ays

B
oth

N
either

A
n elem

ent is radioactive

A
.

it spontaneously disintegrates and gives
off particles

and/or electrom
agnetic energy.

B
.

it random
ly disintegrates and gives off particles

and/or

electrom
agnetic energy.

(X
)

B
oth

N
either
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S
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H
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S

E
C

. I
II 

A
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S
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T

E
X
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H

A
P

. 7
S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I.B
.2 K

inds of N
uclear R

adiation
P

roperties

1.
T

he learner w
ill be able to associate

the fact that know
ing the characteristics

of a form
 of nuclear radiation or a nu-

clear particle, aids in predicting its
effects on m

atter.

2.
G

iven a series of statem
ents about par-

ticles or rays, the learner w
ill identify

that different particles or rays w
ill

m
ore

easily penetrate m
atter because they

have different abilities to ionize the
atom

s of w
hich the m

atter is com
posed.

3.
G

iven a problem
 regarding the determ

i-
nation of an unknow

n isotope, the
learner w

ill be able to state that you
m

ust know
 the type of radiation em

itted
and the half-life in order to identify
the isotope.

If you know
 the characteristics of a form

 of nuclear radiation or a nuclear particle,

(X
)

A
.

It w
ill aid you in predicting its effect on m

atter

B
.

It w
ill aid you in predicting the em

itting elem
ent

B
oth

N
either

D
ifferent particles or rays

A
. W

ill penetrate m
atter differently (i.e., som

e particles
m

ore than others).

B
.

H
ave different abilities to ionize the atom

s of w
hich

the m
atter is com

posed.

(X
)

S
T

IM
U

LU
S

B
oth

N
either

If you know
 the type of radiation

em
itted by a radioactive isotope, you

need only determ
ine its

to identify it.



R
ec

om
m

en
de

d
A

ch
ie

ve
m

en
t

O
bj

ec
tiv

es
M

ea
su

re
d

F
ra

m
ew

or
k

In
de

x
C

ur
ric

ul
um

In
de

x

90
1

I, 
II,

 H
I,

S
ci

en
ce

-8

10
0

Iv
T

E
X

T
 B

C
H

A
P

. 7
S

E
C

. I
I B

1

90
2

I, 
II,

 II
I,

S
ci

en
ce

-8

10
0

Iv
T

E
X

T
 B

C
H

A
P

. 7
S

E
C

,, 
H

I A

90
3

I, 
II,

 Il
l,

S
ci

en
ce

-8

10
0

Iv
T

E
X

T
 B

C
H

A
P

. 7
S

E
C

. I
II 

B

M
ed

ia
-R

es
ou

rc
e



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.
G

iven the definition of transm
utation,

the learner w
ill be able to nam

e it
as such.

5.
G

iven three types of radiation
A

lpha particle, B
eta particle and

G
am

m
a ray, state their sym

bols
and their com

positions.

166

S
T

IM
U

LU
S

T
he changing of a nucleus from

 one
elem

ent to another by the em
ission

of radioactive particles is called

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

(transm
utation)

S
Y

M
B

O
L

P
R

O
P

E
R

S
Y

M
B

O
L

T
Y

P
E

 O
F

 R
A

D
IA

T
IO

N

P
R

O
P

E
R

C
O

M
P

O
-

S
IT

IO
N

C
O

M
P

O
S

IT
IO

N

O
C

A
lpha-particle

1. electrom
ag-

netic w
ave

B
eta-particle

2 2 protons
and 2 neu-
trons

G
am

m
a ray

3. an electron
em

itted
from

 nucleus

R
E

S
P

O
N

S
E

o6
(A

lpha particle)
2

(B
eta particle)

3

y(G
am

m
a ray)

1
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Instructional O
bjectives H

ierarchy
C

riterion T
est. M

easures

6.
G

iven a series of statem
ents about

the
em

ission of gam
m

a rays from
the nucleus

of a radioactive isotope, the
learner

w
ill be able to identify that

norm
ally,

before.the nucleus w
ill em

it a gam
m

a
ray, it m

ust
em

it an A
lpha or B

eta
particle.

7.
G

iven that A
lpha, B

eta and G
am

m
a

rays are
kinds of nuclear radiation,

identify that protons and neutrons as
types of radiation m

ay also be
em

itted
from

 the nucleus of radioactive atom
s.

168

S
T

IM
U

LU
S

N
orm

ally, before the nucleus of a
radioactive isotope w

ill em
it a

gam
m

a ray

S
T

IM
U

LU
S

In addition to alpha, beta and gam
m

a
rays, the

nuclei of radioactive atom
s

m
ay som

etim
es

em
it

A
.

P
rotons

B
.

N
eutrons

C
.

Infra red

D
.

U
ltra violet

E
.

B
oth A

 and B

F
.

B
oth C

 and D

R
E

S
P

O
N

S
E

A
.

It m
ust em

it an
A

lpha or B
eta

particle

B
.

it m
ust absorb

energy from
 som

e
outside source

C
.

B
oth

D
.

N
either

R
E

S
P

O
N

S
E
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

8.
G

iven a statem
ent about the approxim

ate
num

ber of nuclear fragm
ents discovered

thus far, identify that alm
ost 50 nuclear

fragm
ents have been discovered.

9.
G

iven tw
o term

sneutrino and m
eson

state that they are exam
ples

of particles
identified from

 fragm
entation of the

nuclei of an atom
.

S
T

IM
U

LU
S

S
cientists have discovered

(alm
ost 50/at m

ost 5)
nuclear fragm

ents in their
experim

entation thus far.

R
E

S
P

O
N

S
E

(alm
ost 50)

A
n exam

ple of a particle identified
from

 fragm
entation of nuclei is

A
.

neutrino

B
.

m
eson

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I.B
.3. C

haracteristics of R
adioactive D

ecay

1.
G

iven tw
o statem

ents, identify that the
law

s of probability enable you to de-
term

ine the decay constant of an isotope
w

hen the sam
ple of the isotope contains

a great num
ber of atom

s.

G
iven a statem

ent about the relation-
ship betw

een the rate at w
hich an

isotope em
its radiation and the am

ount
of increase in the isotope present, state
that the rate at w

hich an isotope em
its

radiation increases as the am
ount of the

isotope present increases.

T
he law

s of probability

A
. enable you to predict w

hen a single atom
 w

ill em
it

its radiation

(X
)

B
.

enable you to determ
ine the decay constant of an

isotope w
hen the sam

ple of the isotope contains a
great num

ber of atom
s

B
oth

N
either

S
T

IM
U

LU
S

T
he rate at w

hich an isotope em
its

radiation (decreases/increases) as
the am

ount of isotope present
increases.

R
E

S
P

O
N

S
E

(increases)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

3.
G

iven instructions to w
rite the

definition
of half-life, state that the

half-life is
the tim

e required for a radioactive
sub-

stance to lose half of its
radioactivity.

(1)
G

iven the half-life of a
specific radio-

active isotope, the
learner w

ill be able
to state how

 long it
w

ould take for the
am

ount of that isotope to
be reduced by

1/4.

(2)
G

iven a graph of the rate of decay
of a

specific radioactive isotope,
the learner

w
ill be able to state the half-life.

174

S
T

IM
U

LU
S

W
rite a definition of half-life.

S
T

IM
U

LU
S

Y
ou are told that a radioactive

isotope
has a half-life of tw

o years. H
ow

long
w

ould it take for a certain am
ount

of
this isotope to be reduced to

1/4 of this
am

ount?

S
T

IM
U

LU
S

graph of rate of decay of 1311

S
tudy this graph, com

pute
the

half life of the isotope, and
place answ

er in box.

R
E

S
P

O
N

S
E

(H
alf-life is the tim

e re-
quired for a radioactive
substance to lose half its
radioactivity.)

R
E

S
P

O
N

S
E

(2 half-lives or 4 years)

R
E

S
P

O
N

S
E

(8 days)
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C

riterion T
est M
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1.8.4 Interaction of R
adiation w

ith M
atter

1.
G

iven a series of statem
ents about the

absorption of radiation by different m
a-

terials of varying thickness, the learner
w

ill identify w
hich m

aterials are ap-
propriate for shielding from

 the different
types of radiation.

176

E
xperim

ents show
 that

A
. A

 fairly great thickness of lead w
ill

absorb

G
am

m
a rays.

B
.

A
 sheet of paper is sufficient to absorb m

ost
A

lpha particles.

(X
)

B
oth

N
either

A
 few

 inches of w
ood or alum

inum
 is sufficient to absorb

(X
)

A
.

B
eta particles

B
.

G
am

m
a rays

B
oth

N
either

A
 sheet of paper is an exam

ple of the m
inim

um
 am

ount
of shielding

required to absorb

A
.

B
eta particles

B
.

G
am

m
a rays

B
oth

(X
)

N
either
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S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

2.
G

iven three types of radiation and
three levels of penetration of m

atter,
state that A

lpha particles penetrate
the least am

ount, B
eta particles pene-

trate in betw
een, and G

am
m

a rays
penetrate the farthest.

178

S
T

IM
U

LU
S

M
atch the follow

ing:

T
ype of radiation

A
bility to penetrate m

atter

penetrate least am
ount

penetrate in betw
een least

and m
ost

A
.

A
lpha-particles

1.

B
.

B
eta-particles

2.

C
.

G
am

m
a rays

3.

R
E

S
P

O
N

S
E

(
1

A
.)

(
2

B
.)

(
3

C
.)

penetrate. farthest
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

3.
G

iven three types of radiation, state
that the A

lpha particle is m
ost effec-

tive in producing ions per unit path
of m

aterial, that the B
eta particles

are in the m
iddle in effectiveness in

producing ions per unit path of m
a-

terials, and that G
am

m
a rays are the

least effective in producing ions per
unit path of m

aterial.

4.
G

iven a statem
ent w

hich asks w
hat

effect of radiation on m
atter is of

prim
ary concern from

 a health stand-
point, state that it is the ionizing
effect.

180

S
T

IM
U

LU
S

M
atch the follow

ing:

T
ype of radiation:

A
. A

lpha particles

B
.

B
eta particles

C
. G

am
m

a rays

R
E

S
P

O
N

S
E

S
T

IM
U

LU
S

F
rom

 a health standpoint, the
effect of

radiation on m
atter is of prim

ary
concern.

E
ffectiveness in producing ions

per unit path of m
aterial

1.
least effective

2.
m

iddle effectiveness

3.
m

ost effective

R
E

S
P

O
N

S
E

(ionizing)
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-P
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

5.
G

iven a statem
ent about the ionizing

effect of radiation on m
atter, (1) state

that the atom
s of the m

aterial absorb the
energy of the radiation.

(2) Identify
that orbital electrons

are ejected from
the atom

 (3) state that w
hat rem

ains is
a positively charged ion.

182

S
T

IM
U

LU
S

In the ionizing effect of radiation on m
atter,

the atom
s of the m

aterial absorb the
of the radiation.

(O
rbital/

N
uclear) electrons are ejected from

 the atom
;

a positively-charged
rem

ains.

R
E

S
P

O
N

S
E

(energy)
(O

rbital)
(ion)
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Instructional O
bjectives H

ierarchy

I.C
. 1

U
nits of M

easurem
ent of R

adioactivity
and R

adiation D
osim

etry

1.
G

iven four units for m
easuring radiation

and radioactivity and four descriptions
of these units, m

atch the descriptions
w

ith their proper units.

1

184

S
T

IM
U

LU
S

C
riterion T

est M
easures

R
E

S
P

O
N

S
E

M
atch the units

on the left w
ith their descriptions on the right.

R
oentgen equivalent

(3 A
.)

1.
R

utherford
A

,

2.
R

oentgen
B

.

3.
R

em
C

.

4.
R

ad
D

.

5.
C

urie

m
an

am
ount of radioactive

(5 B
.)

m
aterial

am
ount of radiation

absorbed per gram
 of

m
atter

am
ount of radiation

at a particular point
at a specified distance
from

 a source

(4 C
.)

(2 D
.)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

2.
G

iven instruction to w
rite the sym

bol
for a C

urie and a R
oentgen, w

rite that
"C

i" is the sym
bol for a C

urie and
that "r" is the sym

bol for a R
oentgen.

3.
Identify that it is som

etim
es useful to

consider a R
oentgen, a rad and a rem

to be practically equivalent, although
a R

oentgen and a rad are not alw
ays

equivalent.

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

W
rite the sym

bol for a C
urie.

(C
i)

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

W
rite the sym

bol for a R
oentgen.

(r)

W
hich of the follow

ing statem
ents m

ay usually be considered
as fact?

A
.

S
om

etim
es it is useful to consider a roentgen, a rad,

and a rem
 practically equivalent.

B
.

A
 roentgen and a rad are not alw

ays equivalent.

(X
)

B
oth

N
either
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S
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E
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H
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I.C
.2 P

refixes and S
ym

bols

1.
G

iven six prefixeskilo, m
ega, m

icro,
m

illi, nano, and picow
rite the sym

-
bol for each of the prefixes.

2.
G

iven six prefixeskilo, m
ega, m

icro,
m

illi, nano, and picoorder them
 from

the largest to the sm
allest.

S
T

IM
U

LU
S

W
rite the sym

bol for each of the follow
ing prefixes

K
ilo

M
ega

M
icro

M
illi

N
ano

P
ico

S
T

IM
U

LU
S

O
rder the follow

ing prefixes according
to decreasing size; kilo, m

ega, m
icro,

m
illi, nano, pico

R
E

S
P

O
N

S
E

R
E

S
P

O
N

S
E

(m
ega)

(kilo)

(m
illi)

(m
icro)

(nano)

(pico)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

3.
G

iven eight unitscurie, m
icrocurie,

picocurie, m
egacurie, roentgen,

ki loroentgen
,

m
i I liroentgen

,
and

m
icroroentgenstate

that:
1.

the
m

i I liroentgen is the m
ost appropriate

unit to m
easure the am

ount of back-
ground radiation; 2.

the m
illiroentgen

is the m
ost appropriate unit to m

easure
the am

ount of radiation from
 a chest

X
-ray; and 3.

the picocurie is the
m

ost appropriate unit to m
easure

the
am

ount of 90 S
r found in m

ilk.

190

S
T

IM
U

LU
S

A
. M

ost appropriate
1.

unit to m
easure

the am
ount of

background radia-
tion

B
.

m
ost appropriate

unit to m
easure

the am
ount of

6.
radiation from

 a
chest X

-ray

C
. m

ost appropriate
unit to m

easure
the am

ount of 90
S

r found in m
ilk

2.3.4.5.7.

8.

curie

m
icrocurie

picocurie

m
egacurie

roentgen

ki loroentgen

m
U

liroentgen

m
icroroentgen

R
E

S
P

O
N

S
E

(7 A
.)

(7 B
.)

(3 C
.)
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Instructional O
bjectives H

ierarchy

I.C
.3 M

inim
um

 D
etectable W

eight

1.
G

iven a statem
ent about radioactive

m
aterial and its ease of detection in

com
parison to an equal am

ount of
chem

ical substance, state that a
sm

all am
ount of radioactive m

aterial
is easier to detect.

S
T

IM
U

LU
S

C
riterion T

est M
easures

A
 sm

all am
ount of radioactive m

aterial is
(easier/harder) to detect than an equal
am

ount of chem
ical substance.
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I .C
.4 S

tandards

1.
G

iven tw
o correct statem

ents about
standards for m

easuring radioactivity,
state that both are correct.

2.
G

iven a list of several instrum
ents,

identify those used to detect radiation.

194

S
tandards for m

easuring radioactivity

A
.

are
established and m

aintained by the N
ational

B
ureau of S

tandards

B
.

are sim
ilar to

the standards for m
easuring length,

m
ass, and tim

e

(X
)

B
oth

N
either

S
T

IM
U

LU
S

H
ere is a list of instrum

ents.
P

lace a check
before those

used to detect radiation.

A
ccelerator

R
eactor

C
loud cham

ber

E
lectroscope

C
athode-ray tube

P
hotographic film

G
eiger tube

S
cinti I lotion detector

R
E

S
P

O
N

S
E

A
ccelerator

R
eactor

C
loud cham

ber

E
lectroscope

C
athode-ray tube

P
hotographic film

V
G

eiger tube

S
cinti I lotion detector
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I .D
. M

ethods of D
etection and

M
easurem

ent of R
adioactivity

1.
S

tate w
hat is used to determ

ine w
hether

or not a radiation detection instrum
ent

is operating correctly.

2.
Identify w

hat m
ost radiation detection

devices m
easure.

S
T

IM
U

LU
S

T
o F

ind out w
hether or not a radiation

detection instrum
ent is operating accu-

rae4, you com
pare its reading w

ith
the radiation of a

R
E

S
P

O
N

S
E

(know
n source or standard)

M
ost radiation detection devices m

easure

(X
)

A
.

the ionizing effect of radiation on m
atter

B
.

the degree of penetration of m
atter by radiation

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

3.
G

iven tw
o correct responses about the

function of m
echanical and electrical

devices used in radiation detectors;
state that they are correct.

4.
G

iven a statem
ent about film

 being
used to detect radiation, state w

hat is
the observable effect of radiation

on
photographic film

 and w
hat

process
causes this effect.

198

R
adiation detectors are associated w

ith m
echanical and electrical devices. T

he
function of these m

echanical and electrical devices is

A
.

to am
plify, convert, and record the signal from

 the
detector

B
.

to supply high voltage to the detector w
hen needed

(X
)

B
oth

N
either

S
T

IM
U

LU
S

F
ilm

 can be used to detect radiation.

T
he radiation causes

in the film
 em

ulsion, resulting in chem
i-

cal changes that w
ill show

 up as
w

hen the film
is developed.

R
E

S
P

O
N

S
E

(ionization)

(dark areas)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I.E
.1 S

ources of R
adiation - -N

atural
S

ources

1.
G

iven instruction to state the source of
cosm

ic radiation, state that its source
is outer space.

2.
G

iven a statem
ent about cosm

ic rays
bom

barding the earth, identify that
the cosm

ic rays have alw
ays bom

-
barded the earth.

3.
G

iven the statem
ent concerning the

three natural sources of background
radiation, nam

e the three natural
sources of radiation.

200

S
T

IM
U

LU
S

C
osm

ic radiation com
es from

S
T

IM
U

LU
S

T
o our know

ledge cosm
ic rays have

bom
barded the earth (alw

ays/since
about 1900).

S
T

IM
U

LU
S

W
e are alw

ays being exposed to radiation.
T

he three natural sources of this back-
ground radiation are:

1.

2.
radioactive isotopes in

3.
radioactive isotopes in

R
E

S
P

O
N

S
E

(outer space)

R
E

S
P

O
N

S
E

(alw
ays)

R
E

S
P

O
N

S
E

1.
(cosm

ic rays,)

2.
(the ground (earth) and
building m

aterials,)

3.
(our bodies and the
bodies of those around
us.)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.
G

iven four num
bers, identify the ap-

propriate am
ount of radiation w

e re-
ceive in a year from

 our natural back-
ground.

5.
G

iven three sources of background
radiation, identify the approxim

ate
am

ount of radiation contributed by
each source.

202

S
T

IM
U

LU
S

C
ircle the num

ber w
hich m

ost closely
represents the am

ount of radiation re-
ceived in a year from

 natural background.

3 m
rad

300 m
rad

300 rad

3,000 rad

S
T

IM
U

LU
S

P
lace the appropriate letter in the

second colum
n of the box below

.

A
. 5 m

rad/year

B
.

25 m
rad/year

C
.

125 m
rad/year

D
.

5 rad/year

E
.

25 rad/year

F
.

125 rad/year

R
E

S
P

O
N

S
E

3 m
rad

30=
nrad

300 rad

3,000 rad

S
ource

A
m

ount of
R

adiation R
eceived

from
 source

in a year

C
osm

ic
radiation

R
adiation from

 earth
and building m

aterials

Internal
radiation
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

I. E
.2 F

ission and F
usion P

rocess

1.
G

iven the definitions of fission and
fusion, distinguish betw

een them
.

2.
G

iven an exam
ple of fusion, the learner

w
ill be able to identify it

as such.

3.
G

iven a statem
ent of w

hy fission frag-
m

ents are of concern to all of
us, state

that they are of concern because they
are often highly radioactive.

204

S
T

IM
U

LU
S

(F
ission/F

usion) is the joining together
of sm

all, light nuclei to form
 larger

and heavier nuclei.

S
T

IM
U

LU
S

(F
ission/F

usion) is the splitting
of large, heavy nuclei into
prim

arily tw
o fragm

ents.

T
he joining together of hydrogen nuclei

to form
 helium

 is an exam
ple of

(X
)

A
.

fusion

B
.

fission

B
oth

N
either

S
T

IM
U

LU
S

F
ission fragm

ents are of interest
and concern to all of

us because

they are (never/often highly)
radioactive.

R
E

S
P

O
N

S
E

(F
usion)

R
E

S
P

O
N

S
E

(F
ission)

R
E

S
P

O
N

S
E

(often highly)
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II,
IV

S
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E
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C
H

A
P
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S

E
C

 II
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II,
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S
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10

0
T

E
X
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 B
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H
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E
C

 II
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I,I
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II,
IV
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H

A
P

 8
S

E
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.
G

iven tw
o products in addition to the

fission fragm
ents w

hich are released
w

hen a uranium
 nucleus splits, state

that both are correct.

5.
G

iven tw
o correct statem

ents about
m

ass being converted into energy
w

hich
is released by nuclear fission and
nuclear fusion, state that they are
both correct.

6.
G

iven a statem
ent about the m

agnitude
of

energy
released during nuclear fission

and the
energy

released in a norm
al

chem
ical reaction, state that the energy

released during nuclear fission is usually
m

uch greater than the
energy

released
in a norm

al chem
ical reaction.

206

W
hat other products are released w

hen a uranium
 nucleus splits?

A
. tw

o to three neutrons per fission

B
.

energy

(X
)

B
oth

N
either

M
ass is converted into energy w

hich is released in
the

process
of

A
.

nuclear fission

B
.

nuclear fusion

(X
)

B
oth

N
either

S
T

IM
U

LU
S

T
he

energy
released during nuclear

fission is (m
uch greater than/

equal to) the ilnergy
released in a

norm
al chem

ical reaction.

R
E

S
P

O
N

S
E

(m
uch greater than)
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H
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H

A
P

 8
S

E
C

 II

I
20

7



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

7.
G

iven instruction to construct a m
athe-

m
atical equation w

hich expresses the
basic law

 of the conversion of m
atter

into energy, w
rite the equation:

E
 =

m
c

2

8.
G

iven the description of the process
w

hich constitutes a chain reaction,
nam

e that process as a chain reaction.

9.
G

iven a statem
ent about critical

m
ass

and am
ounts of fissionable m

aterial,
state that critical m

ass is the m
inim

um
am

ount of fissionable m
aterial that can

sustain a chain reaction.

208

S
T

IM
U

LU
S

W
rite a m

athem
atical equation w

hich
expresses the basic law

 of conversion
of m

atter into energy.

S
T

IM
U

LU
S

R
ead the follow

ing description of a process.

P
rocess:

A
 fissionable nucleus absorbs a neutron and

fissions, releasing additional neutrons. T
he

additional neutrons are absorbed by other
fissionable nuclei, releasing still

m
ore neu-

trons, and so on. T
his'process is called

a(n)

S
T

IM
U

LU
S

C
ritical m

ass is the (m
inim

um
/m

axim
um

)
am

ount of fissionable m
aterial that can

(sustain/stop)
a chain reaction.

R
E

S
P

O
N

S
E

(E
 =

m
c2)

R
E

S
P

O
N

S
E

(chain reaction)

R
E

S
P

O
N

S
E

(m
inim

um
)

(sustain)



R
ec

om
m

en
de

d

A
ch

ie
ve

m
en

t
O

bj
ec

tiv
es

M
ea

su
re

d

F
ra

m
ew

or
k

In
de

x
C

ur
ric

ul
um

In
de

x
M

ed
ia

-R
es

ou
rc

e

90
7

11
,1

11
,1

V
S

ci
en

ce
-8

10
0

T
E

X
T

 B
C

H
A

P
 8

S
E

C
 1

1 
A

l

90
8

11
,1

11
,IV

S
ci

en
ce

-8
10

0
T

E
X

T
 B

C
H

A
P

 8
S

E
C

 II
 A

l

90
9

11
,1

11
,IV

S
ci

en
ce

-8
10

0
T

E
X

T
 B

C
H

A
P

 8
S

E
C

 II
I

20
9



Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

10.
G

iven the statem
ent that the am

ount
of fissionable m

aterial less than a
critical m

ass w
ould not sustain a chain

reaction, identify that the reason is
that the neutrons can escape from

 the
m

ass before being absorbed by
other

nuclei.

11.
G

iven the phrase therm
onuclear process,

state that nuclear fusion is another
nam

e for therm
onuclear process.

A
n am

ount of fissionable m
aterial less than

a critical m
ass w

ould not
sustain a chain

reaction because

(
X
)

S
T

IM
U

LU
S

A
.

the neutrons can escape
from

 the m
ass before

being absorbed by other
nuclei

B
.

no neutrons w
ould be

absorbed by other nuclei

B
oth

N
either

T
herm

onuclear process is another nam
e

for nuclear (fission/fusion).

R
E

S
P

O
N

S
E

(fusion)
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H
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Instructional O
bjectives H

iercrchy
C

riterion T
est M

easures

12.
G

iven tw
o correct statem

ents about
the necessary conditions for fusion to
occur, identify

that:
(a) extrem

e
heat is necessary and that (b) extrem

e
pressure is recessary for sustained
fusion to occur.

13.
D

istinguish that an A
-bom

b utilizes
he fission process and not the fusion

process.

14.
G

iven a statem
ent about atom

 bom
bs

and the energy they yield, state that
an A

-bom
b uses a fission process and

that it yields energy that is equiva-
lent to thousands of tons of T

N
T

.

15,
G

iven a statem
ent about H

-bom
bs and

the am
ount of energy yielded, state

that an H
-bom

b uses fusion and yields
energy equivalent to m

illions of tons
of T

N
T

.

In order for sustained fusion to occur there m
ust 'pe

A
.

extrem
e heat present

B
.

extrem
e pressure present

(X
)

B
oth

N
either

S
T

IM
U

LU
S

A
n A

-bom
b uses a (fission/fusion) process,

and yields energy equivalent to
(thousands/m

illions) of tons of T
N

T
.

S
T

IM
U

LU
S

A
n H

-bom
b uses (fission/fusion) process

and yields energy equivalent to
(thousands/m

illions) of tons of T
N

T
.

R
E

S
P

O
N

S
E

(fission)

(thousands)

R
E

S
P

O
N

S
E

(fusion)

(m
illions)
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S
E

C
 II

B

90
13

 &
IV

S
ci

en
ce

-8
10

0
14

T
E

X
T

 B
C

H
A

P
 8

S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

16.
G

iven a statem
ent about heat and

pressure required
for fusion to occur

in an H
-bom

b, identify that the heat
and pressure required for fusion to
occur in an

H
-bom

b is supplied by
an A

-bom
b.

17.
G

iven a statem
ent about how

 nuclear
explosions differ from

 conventional
explosions, state that nuclear explo-
sions are accom

panied by radiation.

18.
G

iven tw
o correct statem

ents and three
products of explosions, state that
nuclear explosions and conventional
explosions produce heat, blast effect
and shock.

214

T
he heat and pressure required for fusion to occur in an

H
-bom

b is supplied by

(X
)

A
.

an A
-bom

b

B
.

T
N

T

B
oth

N
either

S
T

IM
U

LU
S

A
 nuclear explosion differs from

 a
conventional explosion in that the
nuclear detonation is accom

panied
byH

eat, blast effect, and shock are the results o

A
.

nuclear explosions

B
.

C
onventional explosions

(X
)

B
oth

N
either

R
E

S
P

O
N

S
E

(radiation)
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S
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S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

19.
G

iven tw
o statem

ents about nuclear
technology and nuclear w

eapons, state
that nuclear technology is prim

arily
devoted to peaceful applications of
nuclear energy, w

hile nuclear w
eapons

technology is prim
arily devoted to the

developm
ent of destructive devices.

20.
G

iven a definition of fallout, state
that it is such.

S
T

IM
U

LU
S

N
uclear technology is prim

arily
devoted to
application of nuclear energy.

N
uclear w

eapons technology is
prim

arily devoted to the develop-
m

ent of
devices.

S
T

IM
U

LU
S

F
ission fragm

ents from
 the detonation of

a nuclear device
in the earth's atm

osphere
are trapped in

condensed m
aterial w

hich
w

as vaporized in
the intense heat. T

he
particles w

hich settle out of the atm
osphere

to the earth's surface are called

R
E

S
P

O
N

S
E

(peacefu I)

(destructive)

R
E

S
P

O
N

S
E

(fallout)

216
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

21.
G

iven tw
o statem

ents about fallout,
state w

hich one describes im
m

ediate
fallout and w

hich one describes de-
layed fallout.

22.
G

iven six am
ounts of fallout, identify

the approxim
ate am

ount from
 previous

atom
ic tests w

hich adds to our exposure
from

 radiation background.

218

S
T

IM
U

LU
S

F
allout w

hich settles out of the
atm

osphere in a few
 hours or days

is called (delayed/im
m

ediate) fallout.

S
T

IM
U

LU
S

F
allout w

hich takes years to settle
back to earth is called (delayed/
im

m
ediate) fallout.

S
T

IM
U

LU
S

T
he approxim

ate am
ount of fallout

from
 previous atom

ic tests w
hich is

added to our exposure from
 back-

ground radiation is
(S

elect one from
 A

, B
, C

, D
, E

, or F
)

A
.

1 to 5 m
r per year

B
.

10 to 20 m
r per year

C
.

100 to 200 m
r per year

D
.

1 to 5 r per year

E
.

10 to 20 r per year

F
.

100 to 200 r per year

R
E

S
P

O
N

S
E

(im
m

ediate)

R
E

S
P

O
N

S
E

( delayed)

R
E

S
P

O
N

S
E

(B
)



R
ec

om
m

en
de

d
A

ch
ie

ve
m

en
t

O
bj

ec
tiv

es
M

ea
su

re
d

'.-
ra

m
ew

or
k

In
de

x
C

ur
ric

ul
um

In
de

x

__
__

__
__

__
__

...
...

...
...

...
...

...
..,

M
ed

ia
-R

es
ou

rc
e

90
21

11
1,

1V
S

ci
en

ce
-8

10
0

T
E

X
T

 B
C

H
A

P
 7

S
E

C
 IV

90
21

11
1,

1V
S

ci
en

ce
-8

10
0

T
E

X
T

 B
C

H
A

P
 7

S
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Instructional O
bjectives H

ierarchy

23.
G

iven a description of a governm
ent

agency w
hich

checks fallout, nam
e

the agency.

220
66.4

C
riterion T

est M
easures

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

W
hich governm

ent agency has the
responsibility for continuously
checking the am

ount of radioactive
fallout?

(P
ublic H

ealth S
ervice)
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C

riterion T
est M

easures

I.E
.3. M

achine S
ources of R

adiation

1.
G

iven a definition of an accelerator,
nam

e the term
"accelerator" as best

being described by the definition.

2.
G

iven a list of instrum
ents and devices,

identify those w
hich are accelerators.

222

S
T

IM
U

LU
S

T
he general term

 used for a device
that increases the velocity and
energy of charged

elem
entary par-

ticles such as electrons or protons,
by the application of electrical and/or
m

agnetic forces is a(n)

S
T

IM
U

LU
S

B
elow

 is a list of instrum
ents and

devices. C
ircle the num

ber next
to those w

hich are accelerators.

1.
geiger counter

2.
cyclotron

3.
cosm

otron

4.
sim

ulator ray tube

5.
bevatron

R
E

S
P

O
N

S
E

(accelerator)

R
E

S
P

O
N

S
E

14

geiger counter

cyclotron

cosm
otron

sim
ulator ray tube

beavatron
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S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

3.
G

iven tw
o incorrect statem

ents about
the acceleration of subatom

ic particles,
state that they are incorrect.

S
ubatom

ic particles are accelerated

A
.

in a straight path in a cyclotron

B
.

in a curved path in a linear accelerator

B
oth

(X
)

N
either

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

4.
G

iven a statem
ent about X

-rays,
X

-rays are (the sam
e form

/a different
(the sam

e form
)

identify that X
-rays and G

am
m

a rays
are the sam

e form
 of energy.

5.
G

iven a correct statem
ent about the

origin of G
am

m
a rays, identify that they

com
e from

 the
nucleus of the atom

.

form
) of energy as G

am
m

a rays.

N
orm

ally, gam
m

a rays com
e from

 the

(X
)

A
.

nucleus of the atom

B
.

changing levels of orbital electrons

B
oth

N
either
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m
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E
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P
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S
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E
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

6.
G

iven a correct statem
ent about the

origin of X
-rays, identify that X

-rays
com

e from
 the changing

levels of
orbital electrons.

7.
G

iven tw
o correct statem

ents about the
use of G

am
m

a and X
-rays to

m
ake pic-

tures w
ith photographic film

, state that
they are both correct.

8.
G

iven tw
o correct statem

ents about
hazards w

ith G
am

m
a rays and X

-rays,
state that they are both correct.

N
orm

ally, X
-rays com

e from
 the

A
. N

ucleus of the atom
.

(X
)

B
.

changing levels of orbital electrons

B
oth

N
either

A
. X

-rays can be used to m
ake "X

-ray pictures."

B
.

G
am

m
a rays can be used to m

ake pictures very
sim

ilar to "X
-ray pictures."

(X
)

B
oth

N
either

T
o avoid hazards, care should be taken w

ith

A
. G

am
m

a rays

B
.

X
-rays

(X
)

B
oth

N
either
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S
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S
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Instructional O
bjectives

H
ierarchy

C
riterion T

est M
easures

9.
G

iven a description of a device,
nam

e.
the device to be a nuclear reactor.

10.
G

iven an incom
plete statem

ent about
the three m

ajor uses of nuclear
reactors,

state the three m
ajor uses.

11.
G

iven tw
o correct statem

ents about
fuel used in nuclear

reactors, identify
uranium

 and plutonium
 as the

types of
fuels used.

S
T

IM
U

LU
S

A
 device used to control the release

of
energy

from
 a fission

process is
called a(n)

S
T

IM
U

LU
S

T
he three m

ajor
uses of nuclear

reactors are:

R
E

S
P

O
N

S
E

(nuclear reactor)

R
E

S
P

O
N

S
E

1.
sources of

1.
(heat)

2.
production of

2.
(neutrons)

3.
as a tool for

3.
(research)

T
he type of fuel used in

a nuclear reactor is

A
.

uranium

B
.

plutonium

(X
)

E
ither

N
either



R
ec

om
m

en
de

d
A

ch
ie

ve
m

en
t

O
bj

ec
tiv

es
M

ea
su

re
d

F
ra

m
ew

or
k

In
de

x
C

ur
ric

ul
um

In
de

x
M

ed
ia

-R
es

ou
rc

e

90
9

I, 
II,

 II
I,

S
ci

en
ce

-8
10

0
IV

T
E

X
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P
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S
E

C
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S
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S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

12.
G

iven the function of the coolant in
a nuclear reactor, nam

e
the coolant

as the part of a
nuclear reactor w

hich
perform

s that function.

13.
G

iven a correct statem
ent that shield-

ing is necessary to prevent radiation
from

 escaping and injuring operating
personnel, state that it is correct.

14.
G

iven tw
o correct statem

ents, identify
both carbon, in the form

 of graphite,
and w

ater as com
m

on m
aterials for a

m
oderator.

230

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

T
he function of the

in a reactor is to rem
ove the heat w

hich
results from

 fission.

(coolant)

S
hielding is necessary

A
.

for therm
al insulation

(X
)

B
.

to prevent radiation from
 escaping

and injuring operating personnel

B
oth

N
either

A
. C

arbon, in the form
 of graphite, is com

m
only

used as a m
oderator.

B
.

W
ater is com

m
only used as a m

oderator.

(X
)

B
oth

N
either
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e
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II,

 II
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S
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0
IV

T
E

X
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H
A

P
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S
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X
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S
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A
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II,
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S
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ce
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IV
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X
T
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H
A

P
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S
E

C
. I

II 
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

15.
G

iven the correct statem
ent that

heavy w
ater is a com

m
on m

aterial
used as a m

oderator, state that it
is the correct answ

er.

16.
G

iven tw
o correct statem

ents about
the m

aterial used for control rods,
identify both boron and cadm

ium
 as

m
aterials m

ost com
m

only used for con-
trol rods in

a nuclear reactor.

17.
G

iven instructions to w
rite the four

exam
ples of m

aterials w
hich are

com
-

m
only used for shielding against

radiation from
 a reactor, state any of

the four including, lead, concrete,
steel, dirt, air, and w

ater.

232

A
 com

m
on m

aterial used as a m
oderator is

A
.

light w
ater

(X
)

B
.

heavy w
ater

B
oth

N
either

A
 m

aterial m
ost com

m
only used for control rods is

A
. boron

B
.

cadm
ium

(X
)

B
oth

N
either

S
T

IM
U

LU
S

W
rite four exam

ples of m
aterials that

are com
m

only used for shielding against
radiation from

 a reactor.

1.

2.3.

4.

R
E

S
P

O
N

S
E

(lead, concrete, steel,
dirt, air, w

ater)
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H
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S
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

18.
G

iven a statem
ent describing

the
differences betw

een a nuclear reac-
tor and a bom

b, state
that a nuclear

reactor is unlike a
bom

b because the

arrangm
ent of the fissile m

aterials is
different.

19.
G

iven one correct statem
ent about a

nuclear
pow

er
plant, identify it as a

correct statem
ent.

20.
G

iven a correct explanation of a
precaution against steam

explosion
in a nuclear pow

er plant, state
that it is correct.

234

S
T

IM
U

LU
S

A
 nuclear reactor is unlike a

bom
b

because the
of the fissile m

aterial is different.

R
E

S
P

O
N

S
E

(arrangem
ent)

(X
)

A
. A

 nuclear pow
er plant can explode

in
w

ays
sim

ilar to a conventional steam
 generating

plant.

B
.

A
 nuclear reactor can explode

like an
atom

ic bom
b.

B
oth

N
either

A
s a precaution for a steam

 explosion

(X
)

A
.B
.

A
 nuclear pow

er plant m
ust

be surrounded

by a containm
ent sphere.

A
 conventional steam

 generator plant m
ust

be surrounded by a containm
ent sphere.

B
oth

N
either
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I, 
IV

S
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ce

-8
10

0
T

E
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S
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H
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S
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T
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

21.
G

iven a correct statem
ent about how

fission products are released into the
atm

osphere, state that it is correct.
.

236

F
ission products m

ight be released into the atm
osphere as

the result of a steam
explosion w

ith a

(X
)

A
. nuclear pow

er plant

B
.

conventional steam
 generator plant

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

II.A
 .1

B
iological E

ffects of R
adiation

B
iochem

ical and C
ellular E

ffects

1.
G

iven a statem
ent about the effects of

radiation, be able to describe w
hat hap-

pens to living tissue,
physically, w

hen
it is exposed to radiation of the various
types.

2.
G

iven tw
o correct statem

ents concerning
radiation effects, be able to describe
w

hat happens to living tissue w
hen it is

exposed to various types of radiation.

3.
G

iven a statem
ent about exposure to

radiation, be able to describe w
hat

happens to living tissue w
hen it is ex-

posed to various types of radiation.

238

R
adiation has a m

ore serious effect on grow
ing em

bryos and.children than on
adult cells because

A
. T

he adult cells are stronger phycially, and can
resist the action of radiation better

B
.

R
adiation can alter or ham

per the grow
th process

in young, active cells

B
oth

N
either

R
adiation effects are

A
.

a direct effect of a
particle striking a cellular

structure and altering the structure

B
.

an indirect effect resulting from
the form

ation
of breakdow

n products

(X
)

B
oth

N
either

S
T

IM
U

LU
S

E
xposure to radiation other than

cannot m
ake

one becom
e radioactive.

R
E

S
P

O
N

S
E

(neutrons)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.
R

elate the outw
ard sym

ptom
s of radiation

W
hich of the follow

ing w
ould contain cells that are particularly sensitive to

to the levels of radiation involved.
radiation?

5.
G

iven tw
o correct statem

ents about cells
w

hich are sensitive to radiation, state
that they are correct.

6.
R

elate the delayed and/or hidden effects
or sym

ptom
s of radiation exposure to

_the

levels of radiation involved.

7.
G

iven tw
o correct explanations of the

cause of dam
age to living tissue, state

that the explanation is correct.

8.
G

iven tw
o correct statem

ents about
considerations in subjecting a hum

an
being to radiation, state that both
statem

ents are correct.

240

A
.

blood cells and the living layer of skin

B
.

grow
ing em

bryos and children

(X
)

B
oth

N
either

Living tissue is dam
aged

(X
)

A
.

at the instant of contact (im
m

ediately)

B
.

only if the exposure is prolonged

B
oth

N
either

In subjecting a hum
an being to radiation one m

ust consider

A
.

the value of the inform
ation to be gained

B
.

the am
ount of tissue dam

age w
hich w

ill result

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

9.
G

iven tw
o correct statem

ents
about the

advisability of exposure to radiation
through diagnostic X

-rays, state that
both statem

ents are correct.

242

A
.

the am
ount of tissue dam

age associated
w

ith
diagnostic X

-rays is very sm
all

B
.

a great
deal of inform

ation is gained by the
use of diagnostic

X
-rays.

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierar.chy
C

riterion T
est M

easures

10. G
iven a scale of levels of radiation the

learner w
ill be able to:

1. N
am

e the approxim
ate levels of

radiation for visible sym
ptom

s of radia-
tion; 2. Lethal level of radiation;
3. T

he level to cause serious radiation
sickness; 4. A

pproxim
ate am

ount of
naturally received background radiation
yearly; 5. A

pproxim
ate am

ount of radi-
O

tian received in diagnostic X
-rays.

244

S
T

IM
U

LU
S

:

0
25

P
lace the

that level

100
200

0
5

10
15-

20
25

11
A

l
I

300
400

I

letter from
 the scale above beside the statem

ent w
hich is appropriate to

of radiation.

the approxim
ate am

ount of w
hole body radiation (single dose) w

hich
w

ould cause detectable
sym

ptom
s of radiation

sickness

2.
a lethal level of radiation

3.
w

ould cause serious radiation sickness

4.
approxim

ate am
ount of naturally received background radiation per year

5.
approxim

ate am
ount of radiation received in the usual diagnostic X

-ray

R
E

S
P

O
N

S
E

1.
(C

)

2.
(E

)

3.
(D

)

4.
(A

)

5.
(A

)



E
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

11.
G

iven a statem
ent about the types of

cells m
ost sensitive to radiation

dam
age, the student w

ill identify
rapidly dividing cells.

12.
G

iven a statem
ent about the types of

cells particularly sensitive to radia-
tion, the student w

ill nam
e, cancer

cells.

13.
G

iven a statem
ent about the effects of

exposing living tissue to radiation, the
student w

ill be able to identify that the
effects m

ay not show
 up im

m
ediately

and that key m
olecules that control the

activities of cells are ionized.
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S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

T
he types of cells m

ost sensitive to radiation
dam

age are:

a.
bone cells and brain cells

b.
rapidly dividing cells

c.
liver cells and kidney cells

d.
none of the above

ad

W
hich of the follow

ing w
ould contain cells that are particularly sensitive to

radiation?

A
.

liver, kidney and m
uscle of adult

(X
)

B
.

cancer

B
oth

N
either

W
hen living tissue is exposed to significant radiation

A
.

the effects m
ay not show

 up im
m

ediately

B
.

key m
olecules that control the activities of

cells are ionized

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

14.
G

iven a statem
ent about the level of

radiation below
 w

hich tissue dam
age

w
ill not occur, the student w

ill be
able to identify that it is not yet
know

n.

15.
G

iven a statem
ent about the sym

ptom
s

after radiation exposure, state that if
sym

ptom
s do not appear, one cannot be

sure that dam
age did not occur.

S
T

IM
U

LU
S

C
ircle one of the num

bers below
.

T
he level of radiation below

 w
hich

tissue dam
age w

ill not occur is

1.
1 rad

2.
25r of w

hole body *radiation

3.
not yet know

4.
there is no m

inim
um

 level,
below

 w
hich dam

age w
ill

not occur.

S
T

IM
U

LU
S

If sym
ptom

s do not appear after radiation
exposure, one (can/cannot) be sure that
dam

age did not occur.

R
E

S
P

O
N

S
E

14R
E

S
P

O
N

S
E

(cannot)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

16.
G

iven a statem
ent about the early

effects of m
assive doses of radiation,

identify them
 as:

(1) nausea, (2) loss
of appetite, (3) rupture of blood ves-
sels in digestive organs, (4) w

ill show
up in a m

atter of a few
 w

eeks, (5) skin
reddening, (6) loss of w

hite blood
cells, (7) high possibility of internal
infection.

17.
G

iven a statem
ent about the possible

delayed effects of m
assive doses of

radiation, identify them
 as (1) bone

diseases, (2) m
ay not be apparent,

(3) leukem
ia, (4) tum

ors, (5) m
utations.
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S
T

IM
U

LU
S

P
lace the appropriate B

-C
olum

n num
bers in the space below

 the A
-C

olum
n

statem
ents:

A
-C

olum
n

E
arly effects of m

assive doses
of radiation

P
ossible delayed effects of

m
assive doses of radiation

R
E

S
P

O
N

S
E

1, 5, 6, 8,

9, 12, 14

2, 3, 10,

11, 15

B
-C

olum
n

1.
nausea

2.
bone diseases

3.
m

ay not be apparent

4.
loss of red blood cells

5.
loss of appetite

6.
rupture of blood vessels
in digestive organs

7.
dizziness

8.
w

ill show
-up in a m

atter
of a few

 w
eeks

9.
skin reddening

10.
leukem

ia

11.
tum

ors

12.
loss of w

hite blood cells

13.
loss of vision

14.
high possibility of internal
infection

15.
m

utations

16.
loss of hearing
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

II.B
. 1

R
adiation G

eneticsM
utation

1.
G

iven statem
ents about the genetic

dam
age due to radiation, state

that (1) it occurs only w
hen the

m
utation is to reproductive cells,

(2) it m
ore often results in slight

effects than in m
arked effects.

2.
G

iven tw
o incorrect statem

ents about
reoccurance of m

utations in
the

children of the individual w
ho has

a defect, state
that both statem

ents
are incorrect.

3.
G

iven a statem
ent about m

utations,
state that a m

utation is a change or
alteration in the heredity character-
istics of an individual.
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G
enetic dam

age due to radiation:

A
.

occurs only
w

hen the m
utation is to reproductive cells

B
.

occasionally results in slight effects and alm
ost never

in m
arked effects (such as the creation of a m

onstrosity)

(X
)

B
oth

N
either

If m
utations occur, the defect w

ill definitely appear in the
children of the

individual if:

A
.

the m
utation occurs in a reproductive cell

B
.

the m
utations occur in a cell other than a reproductive cell

B
oth

(X
)

N
either

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

M
utation is a change or alteration in

the
characteristics

(heredity)
of an individual.
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

4.
G

iven statem
ents about m

utations,
identify that m

utations appear as
m

alfunctions of the inner physio-
logical process of the body chem

istry.

5.
G

iven statem
ents about m

utation
occurence in a reproductive cell,
identify that if a m

utation occurs
in a reproductive cell (1) the fact
m

ay rem
ain hidden for m

any
generations, (2) the fact cannot
be detected in the individual.
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M
utations are:A

.
readily detectable w

ithin the individual in w
hom

 they occur
m

M
IM

SO
L

(X
)

B
.

appear as m
alfunctions of the innerphysiological process

of the body chem
istry

B
oth

N
either

If a m
utation occurs in a reproductive cell, the fact:

A
. m

ay rem
ain hidden for m

any generations

B
.

cannot be detected in the individual

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

II.0 R
adiation S

afety

1.
G

iven statem
ents about the safe

handling of radioactive m
aterials,

nam
e the three m

ajor variables
that control the degree of exposure
to w

hich the individual is exposed.

2.
G

iven statem
ents about increasing

distance from
 radioactive m

aterial
by three tim

es, determ
ine by

applying the inverse square law
,

the decrease in radiation
as one

m
oves aw

ay from
 the source.
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S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

In the safe handling of radioactive
m

aterials, the three m
ajor factors of

concern are:

1.
lim

it to

2.
adequate

3.
use of proper

of exposure
(tim

e)

from
 source

(distance)

(shielding)

If you increase your distance from
 radioactive m

aterial by three tim
es,

you w
ill:

A
.

receive three tim
es the am

ount of radiation

B
.

receive about nine tim
es less radiation

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

II.C
.2 S

hielding

1.
G

iven a list of m
aterials and a

list of the types of radiation,
identify in term

s of the density
of m

aterial, the am
ount of

shielding required for each type
of radiation.
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S
T

IM
U

LU
S

M
atch the m

aterials in C
olum

n B
 w

ith the type of radiation (in C
olum

n A
)

for w
hich each w

ould provide (m
inim

um
) adequate shielding.

C
olum

n A
C

olum
n B

a)
A

lpha particles
1.

sheet alum
inum

b)
B

eta particles
2.

plastic

c)
G

am
m

a rays
3.

.sheet of paper

d)
X

-rays
4.

thick lead sheets

5.
w

ood

R
E

S
P

O
N

S
E

a)
(3)

b)
(1, 2, 5)

c)
(4)

d)
(4)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

II.C
.3 D

econtam
ination

1.
G

iven a definition of decontam
in-

ation, nam
e the definition as such.

260

S
T

IM
U

LU
S

R
E

S
P

O
N

S
E

consists of rem
oving all

radioactive contam
inants from

 the surfaces
of equipm

ent by cleaning and w
ashing and

disposing of the contam
inant in a safe

location; this is extrem
ely im

portant to the
safe handling of radioactive m

aterials.

(D
econtar3ination)
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

11.C
.4 D

isposal of R
adioactive W

astes

1.
G

iven statem
ents about the disposal

of long-lived radioactive m
aterial,

identify that disposal of long-lived
radioactive m

aterial is a m
ajor

problem
 and is accom

plished by
burial in underground tanks and in
containers buried at sea.

2.
G

iven statem
ents about A

lpha
particles, identify that A

lpha
particles require a m

inim
um

 of
shielding and also present a
particular hazard to the hum

an
body if ingested or inhaled.

262

T
he disposal of long-lived radioactive w

aste m
aterial is

A
.

not a m
ajor problem

(X
)

B
.

accom
plished by burial in underground tanks and in

containers buried at sea

B
oth

N
either

A
lpha particlesA

.
require a m

inim
um

 of shielding

B
.

present a particular hazard to the hum
an body of

internal radiation if ingested or inhaled

(X
)

B
oth

N
either
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Instructional O
bjectives H

ierarchy
C

riterion T
est M

easures

II.C
.5 E

ntrance of F
ission P

roducts
into H

um
an B

ody

1.
G

iven a statem
ent about the

characteristics of behavior of
radioactive isotopes, state that
once a radioactive isotope is
free in nature, it w

ill becom
e

concentrated in unpredictable
locations.

2.
G

iven a statem
ent about the

characteristics of behavior and
the dangers of radioactive isotopes
state that the hum

an body cannot
distinguish radioactive from

non-
radioactive isotopes and so w

ill
m

etabolize them
 in the

sam
e w

ay.

3.
G

iven a statem
ent about the

con-
centration of radioactive isotopes
in the body, state that (1) iodine
is apt to be concentrated by the
thyroid gland, (2) strontium

 is apt
to

be concentrated in the bones and
teeth.

S
T

IM
U

LU
S

O
nce a radioactive isotope is free in

nature they w
ill becom

e concentrated
in (predictable/unpredictable) locations.

S
T

IM
U

LU
S

T
he hum

an body (can/cannot) distinguish
radioactive from

 non-radioactive isotopes
and so w

ill m
etabolize them

 in the sam
e

w
ay.

R
E

S
P

O
N

S
E

(unpredictable)

R
E

S
P

O
N

S
E

(cannot)

D
ifferent radioactive isotopes

are apt to be concentrated in the body in
accordance w

ith the chem
icals w

hich have sim
ilar properties.

F
or exam

ple:

A
.

Iodine is apt to be concentrated by the thyroid gland

B
.

S
trontium

 is apt to be concentrated in the bones and teeth

(X
)

B
oth

N
either
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tiv

e
de
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tio
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 d
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en
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f t
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m
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 c
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ce

pt
.

Id
en

tif
ic

at
io

n 
of

 a
 s

pe
ci

fic
 p

er
so

n 
w

ith
hi

s 
co

nt
rib

ut
io

n 
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 o
f s
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da
ry

im
po

rt
an

ce
.

M
em

or
iz

at
io

n 
of

 s
pe

ci
fic

 d
at

es
 u

nn
ec

es
sa

ry
.



C
ontent

Level of U
nderstanding

2.
P

resent C
oncepts of A

tom
ic S

tructures

a.
N

ucleus com
posed of:

sym
bol

charge

neutrons
protons

b.
O

rbital

E
nergy levels, binding energy, ioni-

zation potential

c.
T

erm
s and sym

bols

sym
bol

(1)
M

ass num
ber

A
 (superscript)

(2)
A

tom
ic num

ber Z
 (superscript)

(3)
D

efinitions of nucleon, nuclide,
isotope, ion, ionization

d.
P

eriodicity of the elem
ents

e.
E

lectrom
agnetic radiation spectrum

,
photons

270

B
e able to describe or diagram

 a B
ohr atom

. N
am

e the particles
of w

hich the atom
 is com

posed. D
escribe w

here they are located
in the atom

. K
now

 their charge and relative m
ass.

D
evelop concepts of size of and space w

ithin.the atom
.

U
nderstand how

 the structure of the atom
 determ

ines to w
hich elem

ent it
belongs and also determ

ines the chem
ical properties of the elem

ent.

U
se the periodic chart by being able to differentiate betw

een atom
ic

num
ber and atom

ic w
eight, and use them

 to determ
ine num

bers of pro-
tons, neutrons and electrons in atom

s of different elem
ents.

R
eason for and significance of the arrangem

ent of the elem
ents in

fam
i lies.

Q
uantum

 nature of orbital electron energy levels.

P
article - w

ave duality of m
atter.

R
ecognize the com

m
on form

s of electro-m
agnetic energy.

U
nderstand that the only difference betw

een the various form
s of elec-

trom
agnetic energy is in their w

ave length or frequency, and that the
higher the frequency, the greater the energy (E

nergy =
 hf).

B
e aw

are of the use of experim
ental evidence to support concepts of

atom
ic structure and energy levels.
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 D
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 d
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 d
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 c
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K

in
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 o
f N
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tio
nP
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rt
ie
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m

bo
l

a.
A
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 p
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s
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or
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or

c.
G
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d.
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e.
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C
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 c
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io
n 
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ve
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pm
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o 
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es
en

t u
nd
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sc
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C
om
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ch
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ge
 o

f e
ac
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le
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at
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n,
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ra
di

at
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n 
do

si
m

et
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.

M
ak

e 
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en

t a
w

ar
e 

of
 e

xi
st

en
ce

.
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C
ontent

Level of U
nderstanding

I.
B

.
3.

f.
S

ub-nuclear particles:
N

eutrino
E

xotic particles:
M

esons, etc.

C
haracteristics of R

adioactive D
ecay

R
ecognize that physicists discovered alm

ost 50 nuclear fragm
ents in their

experim
entations. N

o satisfactory unifying concept postulated.

a.
C

onstancy of type and energy of em
itted

radiation.
Individual property of each isotope.

U
nderstand the nuclear transform

ation associated w
ith each em

ission.

(1)
C

ontinuous energy distribution spec-
trum

 for B
eta decay

B
e able to trace transm

utations.

b.
C

onstancy of rate of disintegration.
K

now
 that each specie has its ow

n negative interest rate. (C
om

pare
w

ith interest rate determ
ination on loans.)

B
e aw

are that w
e can com

pute the interest rate for each isotope and
determ

ine a decay constant for each specie.

D
evelop understanding of the concept of half-life as a convenient

scientific tool.

M
em

orization of definitions of half-life.

B
e able to com

pute half-life from
 graphic representation of data and by

use of decay constant.
4.

Interaction of R
adiation w

ith M
atter

a.
S

pecific ionization
(1)

H
eavy charged

K
now

 relative effectiveness of each to produce ions and the im
plications

to degree of dam
age and degree of penetration.

(2)
E

lectrons
(3) X

- and G
am

m
a rays
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l o
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 b
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t o
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ad
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ad
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os
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B
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S
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C
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 R

oe
nt

ge
n

c.
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ad
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em
R

em

2.
P
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ill
i
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4.
S

ta
nd

ar
ds
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t c
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ea
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ed
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 m
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 m
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ra
di

oa
ct

iv
e 

m
at

er
ia

l e
nc

ou
n-

te
re

d,
 a

nd
 a

ls
o 

be
tw

ee
n 

am
ou

nt
 o

f r
ad

ia
tio

n
re

ce
iv

ed
 fr

om
 v

ar
io

us

so
ur

ce
s 

sh
ou

ld
be

 in
cl

ud
ed

.

S
ho

ul
d 

al
so

 in
cl

ud
e 

re
la

tiv
e 

bi
ol

og
ic

al
ef

fe
ct

 a
nd

 M
.P

.D
.

A
bs

ol
ut

e 
fig

ur
es

 c
an

 b
e 

us
ed

 to
 m

ak
e 

co
m

pa
ris

on
be

tw
ee

n 
se

ns
iti

vi
ty

 o
f

de
te

ct
in

g 
ra

di
at

io
n 

an
d 

ch
em

ic
al

an
al

ys
is

.
S

ev
er

al
 u

se
fu

l a
na

lo
gi

es
.

R
ad

ia
tio

n 
st

an
da

rd
s 

si
m

ila
r 

to
 s

ta
nd

ar
ds

es
ta

bl
is

he
d 

fo
r 

ot
he

r 
un

its
 o

f
m

ea
su

re
. T

he
y 

ar
e

co
nt

ro
lle

d 
by

 th
e 

N
at

io
na

l B
ur

ea
u 

of
 S

ta
nd

ar
ds

,
an

d 
by

 th
e 

us
e 

of
 r

el
at

iv
el

y 
si

m
pl

e
te

ch
ni

qu
es

, c
om

pa
ris

on
s 

ca
n 

be
m

ad
e 

w
ith

 th
es

e 
st

an
da

rd
s 

so
 th

at
 d

os
e 

ra
te

s 
ca

n
be

 a
cc

ur
at

el
y

de
te

rm
in

ed
.

27
3



C
ontent

Level of U
nderstanding

D
.

M
ethods of D

etection and M
easurem

ent of

R
adioactivity

1.
S

pecific D
etection T

echniques

a.
D

etectors
(1)

E
lectroscope

(2)
P

hotographic em
ulsions (film

 badge)
(3)

C
loud C

ham
ber

(4)
B

ubble C
ham

ber

(5)
Ionization C

ham
ber

(6)
P

roportional C
ounters

(7)
G

eiger M
uller T

ubes
(8)

S
cintillation D

etector
(a) S

olid
(b)

Liquid

b.
R

ecorders

(1)
S

calers

(2)
R

atem
eters

(3)
P

ulse H
eight A

nalyzers
(4)

M
edical S

canners and C
am

eras
(5)

T
otal B

ody C
ounters

E
.

S
ources of R

adiation

1.
N

atural S
ources

a.
C

osm
ic radiation - 125 m

rad/yr.

b.
F

rom
 the earth and building m

aterials -
125 m

rad/yr.

274

G
eneral concept that all detectors depend on the effect of

the radia-

tion, prim
arily ionization, on m

atter.

T
he associated "block boxes" contain the m

echanical and
electronic de-

vices to am
plify, convert and record by various

devices the signal from
the detector and to supply high voltage to the detector

w
hen needed.

S
om

e detail about the operation of film
, a geiger tube,

and a scintil-
lation detector

R
ecognize the nam

es of the
other com

m
on detectors and recorders.

T
o identify inform

ation re: atom
ic energy w

hich if dispersed to
the

public m
ight dispel their fears.

D
efine cosm

ic radiation as radiation com
ing from

 outer space.

T
he am

ounts from
 these sources should be quantized

in order to m
ake

m
eaningful com

parisons.
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2.
F

is
si

on
 a

nd
 F
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P
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a.
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 c
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 d
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 d
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l o
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ey

 w
or

k;
 w

ha
t a

re
 th

e 
da

ng
er

s:
 h

ea
t, 

bl
as

t, 
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w
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.
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ra
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I.
E

.

C
ontent

Level of U
nderstanding

f.

(5)
G

row
th of detente betw

een the S
oviet

U
nion and the U

S
A

(a)
T

reaties (proliferation, test ban,
etc.)

(b)
O

ther

(6)
T

he balance of terror notion.

F
allout

N
eed to know

 potential dangers; ingestion, uptake
w

ith food;
external exposure.

T
ranslate fallout into exposure

U
.N

. R
eport 1962-1964.

C
onstant check at centers for radiation m

easurem
ent by P

ublic H
ealth

S
ervice.

3.
M

achine S
ources of R

adiation

a.
A

ccelerators
S

hould understand basic concept: that electric or m
agnetic

field exerts
a force on a

charged particle and therefore can be used to accelerate
them

 to high velocity and energy.

R
ecognize the nam

es of various types of accelerators.

b.
X

-ray m
achines

X
-ray m

achines produce energy that is essentially
the sam

e as G
am

m
a

rays.
T

herefore, their use m
ust receive the sam

e consideration and
care to avoid

hazard.

c.
N

uclear reactors
D

evices to control the release of energy from
 the fission process.

H
ow

 and w
hy they are unlike a "bom

b."

T
heir use as sources of heat energy, production of neutrons,

and as a

research tool.

In a general w
ay, know

 the m
ajor parts of a reactor

and w
hat they do.

276
.d.

R
eactors m

ay explode
T

o identify the fears of the public regarding atom
ic energy.
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ra
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enetics

1.
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utation

a.
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ause of m
utation

b.
Identification

c.
D

egree of m
utation
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E
xposure to radiation other than neutrons cannot m

ake one becom
e

radioactive.

D
am

age from
 ionizing radiation can be classified into early and de-

layed effects.
E

arly effects w
ill show

 up w
ithin a m

atter of a couple
of w

eeks. D
elayed effects m

ay not be apparent for m
any years.

S
om

e of the early effects include skin reddening; nausea, follow
ed

by loss of appetite; rupture of blood vessels in the digestive organs;
loss of w

hite cells from
 the blood; and a high possibility of internal

infection

D
elayed effects include an increase in the possibility of leukem

ia,
bone diseases, tum

ors and m
utations.

Idea of am
ount of radiation required to produce above sym

ptom
s, along

w
ith a com

parison w
ith background and am

ount of radiation m
edically

applied.

C
ells m

ost sensitive to dam
age are rapidly dividing cells, i.e., grow

ing
em

bryos, children, the living layer of skin, cancer, etc.

Low
er form

s of life can survive m
uch higher doses of radiation than

hum
ans can survive. (E

xam
ples.)

R
adiation dam

age that causes m
utation that can be handed dow

n to suc-
ceeding generations can occur only if the individual's reproductive cells
are radiated.

M
utation of genes cannot be identified from

 any exam
ination of the ex-

posed individual.

G
enetic dam

age m
ay rem

ain hidden for m
any generations.
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R
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R
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A
R

 T
E

C
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N
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LO
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R
E
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N
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W
 S

O
C

IA
L S

C
IE

N
C

E
 D

A
T

A

A
IR

 P
O

LLU
T

IO
N

A
ir pollution is caused in part by contam

inants com
ing

from
 the burning of fossil

fuels in pow
er plants as a result of the exhaust system

utilized in burning the fuel.
N

uclear energy does not em
ploy the sam

e m
eans of producing

heat to generate

steam
 for pow

er purposes and thus
does not produce air pollutants in any signifi-

cant am
ounts. N

uclear energy,
therefore, w

ill help to alleviate the problem
of air pollution w

hen utilized in urban areas.

W
A

T
E

R
 N

E
E

D
S

A
s the population grow

s (estim
ated at 320,000,000

by 2000 in the U
.S

.A
.),

the dem
and for fresh w

ater w
ill grow

trem
endously. N

uclear energy is now
being used and w

ill continue to be used to
desalinate sea w

ater and thus produce

abundant supplies of fresh w
ater for

all potential uses in the future. D
esalination

through nuclear m
eans w

ill be a great asset to
those areas of the U

.S
.A

. and
underdeveloped w

orld w
hich have arid or sem

i-arid
conditions. D

esalinization
w

ill allow
 for greater population and industrial

dispersion and thus help to al-

leviate population problem
s.

F
O

O
D

 N
E

E
D

S
A

s the population grow
s, the dem

and for
food w

ill also increase. N
uclear

science and technology are developing
techniques to im

prove the quality and
quantity of food. T

hese techniques include,
inter alia, pasteurization and

sterilization processes, controlled m
utations for crop

im
provem

ent, insect
and w

eed control, prevention of decay.
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liN
kyclear

pow
er

has certain advantages
over traditional fuels

overall costs of generation of
electricity are equal

to and potentially cheaper than electricity
gen-

erated by fossil fuels

raw
 m

aterials for nuclear fuel w
ill last at least

1700
years

and w
ill be lim

itless w
hen breeder

reactors have been perfected

use of nuclear pow
er as an

energy source in
industrial areas w

ill help to lessen air
pollution

since pollutants from
 reactors is

insignificant
utilization of nuclear

pow
er

w
ill allow

 for indus-
trial and population

dispersal since new
 areas can

be opened and/or
industry w

ill no longer be con-
strained by

pow
er

needs

fossil fuel prices w
ill

go
dow

n as nuclear
pow

er
gains w

ider use

N
uclear reactors

are already in use in the U
.S.A

. to generate
pow

er
and have added

greatly to A
m

erican pow
er capacity and

have dem
onstrated their

great safety
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R
adioactive isotopes are currently being utilized to im

prove the quality and
increase the quantity of industrial products and processes

Isotopes called tracers are used to trace the flow
 of liquids in

closed containers (e.g., pipes) to help determ
ine trouble spots

Isotopes are also being used to m
easure the thickness of various

products to insure higher quality: pipes, new
sprint, textiles,

and so forth

R
adioisotopes are also used to judge the w

earing capabilities

U
R

B
A

N
 A

R
E

A
 N

E
E

D
S

288

C
ities are becom

ing increasingly congesed, w
hich develops a

num
ber of social

problem
s w

hich affect health: traffic, slum
s, pollution, etc.

A
 nuclear pow

ered society w
ill allow

 for industrial and population
dispersal since

neither industry nor populations w
ill need to concentrate around fuel supplies or

pow
er sources

D
ispersal w

ill help to elim
inate pollution and relieve other urban

problem
s

N
uclear pow

er can provide w
ater and pow

er for habitation in areas
previously

considered uninhabitable

N
uclear pow

er can provide for m
ore suitable living environm

ents w
ithin cities

and residences
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S
pread of nuclear w

eapons w
ill allow

 lesser
pow

ers to
practice nuclear coercion

N
uclear w

eapons do not deter
w

ar but lead to different
form

s of w
ar (e.g., lim

ited w
ar, insurrections)

A
ccidental w

ar could com
e about through escalation

N
uclear w

eapons tend to m
aintain attitudes of fear and

m
istrust of intentions w

hich could lead to a m
isinterpretation

of acts w
hich in turn could lead to nuclear

w
ar

W
hatever the pro and con argum

ents, nuclear
w

eapons have had a profound
effect on foreign policy

F
ear of m

utual destruction has developed
a balance of

terror w
hich appears to m

itigate the use of atom
ic

bom
bs and has given rise to new

 form
s of w

ar: lim
ited

w
ars, gueri I la w

ar, insurrections, etc .

F
ear of m

utual destruction has also lead to a num
ber of

treaties aim
ed at lessening the rivalry in nuclear w

eaponry
a test-ban treaty betw

een the U
.S

.A
. and S

oviet
U

nion w
hich stated that neither side w

ould con-
duct atm

ospheric tests of atom
ic w

eapons thus
reducing the radioactive contam

ination of air
and soil; also signed by other nuclear pow

ers at
the tim

e (not F
rance or the P

eople's R
epublic

of C
hina)
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ra
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at
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of its control over other areas of the society, it has the pow
er to declare cer-

tain inform
ation secret and m

ay control any inform
ation given to

the public
as it sees fit.

It has the pow
er to license and control use of atom

ic sources,
regulate, inspect, and so forth, all that is connected w

ith the developm
ent

of atom
ic energy. T

he A
E

C
 is an exam

ple of how
 the G

overnm
ent is m

oving
into areas traditionally thought of as outside the prerogatives of governm

ent:
e.g., the A

E
C

 funds
the building of pow

er plants, hires university scholars for
special projects, determ

ines prices for radioactive m
aterials, regulates industries,

and even establishes sem
i-private industries as w

atch dogs
(e.g., S

andia C
or-

poration); all of these things conflict w
ith the traditional notion that governm

ent
should stay out of business and let the system

 operate as it w
ill.

W
ith this grow

ing pow
er of agencies connected w

ith the
A

dm
inistrative B

ranch
of the G

overnm
ent, w

e also see the developm
ent of

controlled new
s issued to

the public and C
ongress upon w

hich decisions w
ould or could

be m
ade regarding

developm
ents in nuclear techology and science. T

hus, C
ongress is

losing pow
er

in relationship to the E
xecutive B

ranch; the
public cannot determ

ine w
hat is

occurring and is thus losing its ability to vote
w

isely; and bureaucrats are m
aking basic

decisions once reserved for elected officials. T
he

relationship betw
een govern-

m
ents, then, at all levels and w

ith industry
and the academ

ic com
m

unity has
changed. T

he fundam
ental prerogative for the developm

ent and
control of

atom
ic energy rests w

ith the A
dm

inistrative B
ranch of

the F
ederal G

overnm
ent

and w
hile it has shared to on extent control w

ith state governm
ents

w
hich dem

-
onstrate their capacity to take on regulatory

responsibility, the basic decision
to involve or not to involve state governm

ents rests
w

ith the F
ederal G

overn-
m

ent. A
nother indicator of grow

ing
centralization is the apparent grow

th of
regional planning, industrial-political interlocking cooperation and

dim
inution

of intellectual independence.
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R
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N
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 D
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A

centralization of decision m
aking in the U

.S
.A

.: local and state governm
ents

are finding it necessary to
develop their ow

n bureaucracies to cope w
ith their

relationship w
ith the F

ederal G
overnm

ent and technological change generally:
there is increasing cooperation and ties betw

een governm
ent and business and

universities in an effort to find solutions to pressing national problem
s. T

hese
things m

ean, then, that the press-ae of technological change, am
ong other

things, has caused a iecisive change in the nature of and role of governm
ent

w
hich m

akes individual involvem
ent that m

uch m
ore difficult. T

he essential
problem

 for the individual is: how
 does he devise m

eans by w
hich to affect

decisions.

A
lthough the expansion of the A

dm
inistrative B

ranch of the F
ederal G

overn-
m

ent in the area of decision m
aking

vis-ia-vis technological developm
ents is

clear, there are also signs that decentralization tendencies are developing
w

hich could be im
portant for the individual in a technological society and

w
hich could be profitably pursued by educators concerned w

ith individualism
in a technological-bureaucratic state. T

hese tendencies include:
R

egional
planning am

ong contiguous states, grow
ing decision m

aking w
ithin state

bureaucracies, inter-agency cooperation, and com
petition betw

een govern-
m

ental (at all levels) agencies, industrial interests, and educational institu-
tions, increased concern by articulate individuals w

ith the im
peratives of

technological society.
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T
he process of technological change is no longer the result of spontaneous

m
arket forces but is the deliberate creation of public and quasi-public efforts.

B
ecause technological change is a conscious effort, it is capable of being

controlled and directed. B
ecause there is a drive for higher standard of

living and constant econom
ic grow

th that has involved business, governm
ent

and universities, an inform
al cooperative group am

ong the bureaucrats of each
institution has form

ed to m
aintain in the U

.S
.A

. a perm
anent technological

revolution. T
o m

aintain grow
th and innovation, the F

ederal G
overnm

ent has
established a num

ber of non-profit, sem
i-private businesses for w

hich the G
overn-

m
ent puts up the m

oney for a business that pretty m
uch runs itself free from

traditional intragovernm
ental constraints (i.e., bureaucracies, civil service,

rules, etc.),.
T

his developm
ent of sem

i-private corporations is largely a result
of nuclear technology since the first one w

as established by the A
E

C
, the

S
andia C

orporation, to supervise the m
any developm

ental projects sponsored
by the A

E
C

. S
ince then another fifteen corporations have been established

by the F
ederal G

overnm
ent. T

hus it is that often private corporations w
ithout

responsibility to the public are m
aking decisions w

hich have a great effect on the
public. T

hus technological change has produced not only big governm
ent but

also big industry, both of w
hich are rem

ote from
 individual decision m

aking.

S
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R
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N
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A

L
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V
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T
he lives of individuals in A

m
erica w

ill be affected by the political and ec-
onom

ic changes described above. T
here w

ill be less individual influence on
political and econom

ic decision m
aking

but perhaps collections of individuals
.

w
ill have

a decisive effect
and the individual w

ill increasingly find him
self

connected w
ith large, im

personal organizations.
In term

s of the im
pact of

technology the follow
ing trends seem

 evident: m
orality and ethics w

ill becom
e

m
ore personalized; technology w

ill m
ean not only liberation from

 w
ork but

liberation for w
ork in the sense that w

ork w
ill be new

ly defined as creative,

4.1zSak,
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ar
tis

tic
, m

in
d-

fr
ee

in
g 

ac
tiv

ity
; t

he
re

w
ill

 b
e 

le
ss

 p
riv

ac
y 

w
ith

 th
e 

de
ve

lo
p-

m
en

t o
f c

om
pu

te
r 

in
fo

rm
at

io
n 

st
or

ag
e

ba
nk

s 
ut

ili
ze

d 
by

 g
ov

er
nm

en
t a

nd
bu

si
-

ne
ss

.
S

oc
ia

l p
ro

bl
em

s 
w

ill
 a

t f
irs

t b
ec

om
e 

m
or

e
in

te
ns

e:
 a

ir 
an

d 
w

at
er

 p
ol

-
lu

tio
n 

w
ill

 w
or

se
n,

 c
iti

es
 w

ill
 c

on
tin

ue
 to

de
ge

ne
ra

te
, t

ra
ffi

c 
an

d 
po

pu
la

tio
n

pr
es

su
re

s
w

ill
 c

on
tin

ue
 to

 a
cc

el
er

at
e,

 w
el

fa
re

 n
ee

ds
w

ill
 c

on
tin

ue
 to

 g
ro

w
,

ne
w

 o
cc

up
at

io
ns

w
ill

 d
ev

el
op

 c
al

lin
g 

fo
r 

in
cr

ea
se

d 
an

d
di

ffe
re

nt
 e

du
ca

tio
na

l
sy

st
em

s,
 a

nd
 s

o 
on

. M
an

y
of

 th
es

e 
so

ci
al

 p
ro

bl
em

s 
ca

n 
be

af
fe

ct
ed

 b
y 

nu
cl

ea
r

te
ch

no
lo

gy
.

A
ll 

of
 th

e 
pe

ss
im

is
tic

 v
ie

w
s 

ar
e 

su
pp

or
te

d
by

 fa
irl

y 
se

cu
re

 d
at

a 
in

ve
st

ig
at

ed
by

 s
oc

ia
l s

ci
en

tis
ts

. T
he

 o
bj

ec
tiv

e 
fo

r 
an

in
st

ru
ct

io
na

l s
ys

te
m

 is
 to

 m
ak

e 
th

e

st
ud

en
t a

w
ar

e 
of

 th
e 

tr
en

d 
an

d
th

en
 to

 d
ev

is
e 

m
ea

ns
 b

y 
w

hi
ch

 th
e

le
ar

ne
r

ci
tiz

en
 c

an
 g

ai
n 

so
m

e 
se

ns
e 

of
pe

rs
on

al
 id

en
tit

y.

O
R

G
A

N
IZ

A
T

IO
N

S
 C

O
N

C
E

R
N

E
D

W
IT

H
 N

U
C

LE
A

R
 T

E
C

H
N

O
LO

G
Y

U
N

IT
E

D
 S

T
A

T
E

S
 G

O
V

E
R

N
M

E
N

T

Jo
in

t C
om

m
itt

ee
 o

n 
A

to
m

ic
 E

ne
rg

y

T
hi

s 
co

m
m

itt
ee

 is
 m

ad
e 

up
 o

f
m

em
be

rs
 fr

om
 b

ot
h 

ho
us

es

of
 C

on
gr

es
s.

Its
 r

es
po

ns
ib

ili
ty

 li
es

pr
im

ar
ily

 in
 th

e 
de

-
ve

lo
pm

en
t o

f b
as

ic
 le

gi
sl

at
io

n
re

ga
rd

in
g 

th
e 

de
ve

lo
p-

m
en

t a
nd

 c
on

tr
ol

 o
f

nu
cl

ea
r 

te
ch

no
lo

gy
. T

hr
ou

gh
 it

s
he

ar
in

gs
 it

 h
el

ps
 to

 c
la

rif
y 

is
su

es
,

pr
ob

le
m

s 
an

d 
pr

o-

po
sa

ls
 r

el
at

iv
e 

to
 n

uc
le

ar
 te

ch
no

lo
gy

.
It 

pu
bl

is
he

s
tr

an
sc

rip
ts

 o
f h

ea
rin

g 
an

d 
an

nu
al

 r
ep

or
ts

w
hi

ch
 m

ay

be
 o

bt
ai

ne
d 

fr
om

 th
e 

G
ov

er
nm

en
t

P
rin

tin
g 

O
ffi

ce
.
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A
tom

ic E
nergy C

om
m

ission, U
.S

.A
.

T
his agency is an independent

agency of the F
ederal

G
overnm

ent.
It

does not fal; under the jurisdiction
of any traditional departm

ent m
ade

up of
a board ap-

pointed by the P
resident.

Its responsibilities include
the developm

ent of nuclear technology through
pro-

viding research and developm
ent funds and identifying

areas of need; developing atom
ic w

eapons research;
controlling or regulating the use of nuclear

energy in
its m

any applications; licensing; considering and
solving problem

s associated w
ith atom

ic
energy such

as site problem
s, w

aste disposal, transfer of radio-
active m

aterials, etc.
It is the single m

ost pow
erful

agency in the U
nited S

tates concerned w
ith nuclear

energy.
It publishes num

erous books, pam
phlets and

other m
aterials w

hich can easily be obtained from
them

 by w
riting.

D
epartm

ent of Labor

T
his departm

ent determ
ines health and w

elfare stand-
ards for w

orkers connected w
ith nuclear energy or

radiation and has an apprentice program
 for developing

w
orker skills needed by industries utilizing nuclear

energy. R
eports are published and available.
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D
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ar
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en
t o

f H
ea

lth
, E

du
ca

tio
n 

an
d 

W
el

fa
re

T
hi

s 
de

pa
rt

m
en

t's
 F

oo
d 

an
d 

D
ru

g 
A

dm
in

is
tr

at
io

n 
in

-
ve

st
ig

at
es

 a
nd

 m
ai

nt
ai

ns
 s

ta
nd

ar
ds

 fo
r 

pu
bl

ic
 h

ea
lth

re
ga

rd
in

g 
th

e 
us

e 
of

 r
ad

io
ac

tiv
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m
at

er
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ls
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he
n 
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lv

ed
 w

ith
 p

ro
ce

ss
in

g 
or

 tr
ea

tin
g 

fo
od

s 
fr

om
 th

e
fa

rm
 to

 th
e 

co
nt

ai
ne

r.
It 

al
so

 d
ev

el
op

s 
po

lic
ie

s
re

ga
rd

in
g 

th
e 

us
e 

of
 r

ad
ia

tio
n 

te
ch

ni
qu

es
 in

 th
e

fo
od

 in
du

st
ry

.
T

hi
s 

de
pa

rt
m

en
t a

ls
o 

ha
s 

a 
ch

ild
re

n'
s

bu
re

au
 w

hi
ch

 is
 e

sp
ec

ia
lly

 c
on

ce
rn

ed
 w

ith
 th

e
ef

fe
ct

s 
of

 r
ad

ia
tio

n 
on

 c
hi

ld
re

n.
R

ep
or

ts
 a

re
 p

ub
-

lis
he

d 
an

d 
av

ai
la

bl
e.

D
ep

ar
tm

en
t o

f C
om

m
er

ce

T
he

 d
ep

ar
tm

en
t's

 B
ur

ea
u 

of
 S

ta
nd

ar
ds

 e
st

ab
lis

he
s

st
an

da
rd

s 
co

nc
er

ne
d 

w
ith

 p
er

m
is

si
bl

e 
do

sa
ge

s 
of

ra
di

at
io

n 
an

d 
m

ea
ns

 o
f m

ea
su

rin
g 

ra
di

at
io

n.
T

hi
s

de
pa

rt
m

en
t a

ls
o 

is
 c

on
ce

rn
ed

 w
ith

 th
e 

pa
ck

ag
in

g
of

 r
ad

io
ac

tiv
e 

m
at

er
ia

ls
 to

 m
ak

e 
th

em
 s

af
er

 to
ha

nd
le

. R
ep

or
ts

 a
re

 p
ub

lis
he

d.

D
ep

ar
tm

en
t o

f A
gr

ic
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re

T
hi

s 
de
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rt

m
en
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on
 e
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im
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ta
l p
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e 
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ch
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es

 fo
r 
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e 
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en
t

of
 p
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nt

s,
 in

se
ct

 c
on

tr
ol

, a
nd

 s
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r 
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.

It 
al

so
es

ta
bl

is
he

s 
st

an
da

rd
s 

fo
r 

w
or

ke
rs

 in
vo

lv
ed

 w
ith

 r
ad

io
-

ac
tiv

e 
m

at
er

ia
ls

 in
 a

gr
ic

ul
tu

re
.

P
ub
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he

s 
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s.
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R
E

LE
V

A
N

T
 N

E
E

D
-T

O
-K

N
O

W
 S

O
C

IA
L S

C
IE

N
C

E
 D

A
T

A

Interstate C
om

m
erce C

om
m

ission

T
he com

m
ission is responsible for establishing con-

trols on the interstate transportation of radioactive
m

ateria Is
.

O
ther A

gencies

A
tom

ic Industrial F
orum

T
his

group
is m

ade
up prim

arily
of business-associated

scientists and m
anagers.

It is concerned prim
arily

w
ith the dissem

ination of inform
ation regarding the

industrial use of nuclear energy and to act as a pres-
sure group for the

further developm
ent of atom

ic

energy.
P

ublishes reports.

A
m

erican N
uclear S

ociety

T
his society is m

ade up of university, business and

governm
ent

nuclear scientists. T
he society is inter-

ested in dissem
ination of inform

ation
relative to

significant new
 ideas and application

of atom
ic

energy.
P

ublishes m
agazines and annual reports.

..........M
IrlY
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P
ow

er
 C

om
pa

ni
es

M
os

t p
ow

er
 c

om
pa

ni
es

 in
 th

e 
U

.S
.A

. n
ow

 h
av

e 
so

m
e

di
re

ct
 o

r 
in

di
re

ct
 c

on
ce

rn
 w

ith
 th

e 
de

ve
lo

pm
en

t o
f

at
om

ic
 p

ow
er

 p
la

nt
s.

 T
he

y 
pu
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is

h 
re

po
rt

s 
an

d 
ot

he
r

m
at
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ia

ls
 w

hi
ch

 g
en
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rt
 th
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 a
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la
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to
 a

to
m

ic
 e

ne
rg

y.

E
di

so
n 

E
le

ct
ric

 In
st

itu
te

 -
 a

n 
as

so
ci
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io

n 
of

 p
riv

at
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el
ec

tr
ic

 p
ow

er
 c

om
pa

ni
es

It 
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re
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rt
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fo
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ch

 d
em
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 m
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by

 p
riv
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du
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 in
 th
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de
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lo

p-
m

en
t a

nd
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at
io

n 
of

 n
uc

le
ar

 e
ne
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y.

In
te

r-
A

m
er
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an

 N
uc

le
ar

 E
ne

rg
y 

C
om

m
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si
on

A
n 

ag
en
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f t
he

 o
rg

an
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at
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n 
of

 A
m

er
ic

an
 s

ta
te

s
re
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e 
fo

r 
in

te
r-

A
m
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el
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.

30
1



S
O

C
IA

L, E
C

O
N

O
M

IC
, A

N
D

P
O

LIT
IC

A
L T

R
E

N
D

S
, IS

S
U

E
S

A
N

D
 P

R
O

B
LE

M
S

 R
E

LA
T

IV
E

T
O

 N
U

C
LE

A
R

 T
E

C
H

N
O

LO
G

Y
R

E
LE

V
A

N
T

 N
E

E
D

-T
O

-K
N

O
W

 S
O

C
IA

L S
C

IE
N

C
E

 D
A

T
A

O
R

G
A

N
IZ

A
T

IO
N

S
 C

O
N

C
E

R
N

E
D

W
IT

H
 N

U
C

LE
A

R
 T

E
C

H
N

O
LO

G
Y

(C
ontinued)

302

IN
T

E
R

N
A

T
IO

N
A

L

A
tom

ic E
nergy C

om
m

ission

T
his

agency
is m

ade
up

of an international team
 of

of experts in nuclear science and
technology. T

he
agency

is prim
arily an inform

ation gathering and
dissem

ination
agency on

the relationship of nuclear
energy

and technology to w
orld problem

s.
T

hey
also have

m
any

technical journals and publications
w

hich are available from
 the U

nited N
ations.

A
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nergy A

uthority, U
nited

K
ingdom

T
his

agency
is responsible for furthering the develop-

m
ent of nuclear technology in the U

nited K
ingdom

and for the safety of nuclear applications. P
ublishes

reports.

E
U

R
A

T
O

M

E
uropean agency overlapping but m

ore inclusive than
the E

uropean E
conom

ic
C

om
m

unity w
orking for the

E
urope-w

ide developm
ent of nuclear energy.



S
O

C
IA

L,
 E

C
O

N
O

M
IC

, A
N

D
P

O
LI

T
IC

A
L 

T
R

E
N

D
S

, I
S

S
U

E
S

A
N

D
 P

R
O

B
LE

M
S

 R
E

LA
T

IV
E

T
O

 N
U

C
LE

A
R

 T
E

C
H

N
O

LO
G

Y

R
E

LE
V

A
N

T
 N

E
E

D
-T

O
-K

N
O

W
 S

O
C

IA
L 

S
C

IE
N

C
E

 D
A

T
A

O
R

G
A

N
IZ

A
T

IO
N

S
 C

O
N

C
E

R
N

E
D

W
IT

H
 N

U
C

LE
A

R
 T

E
C

H
N

O
LO

G
Y

(C
on

tin
ue

d)

In
te

rn
at

io
na

l A
to

m
ic

 E
ne

rg
y 

A
ge

nc
y

Lo
ca

te
d 

in
 V

ie
nn

a,
 A

us
tr

ia
, t

hi
s 

ag
en

cy
 s

up
po

rt
s

re
se

ar
ch

, t
ea

ch
in

g 
an

d 
ot

he
r 

de
ve

lo
pm

en
ta

l a
sp

ec
ts

of
 n

uc
le

ar
 te

ch
no

lo
gy

. T
he

 IA
E

A
 is

 a
 m

aj
or

 o
rg

an
i-

za
tio

n 
as

so
ci

at
ed

 w
ith

 th
e 

U
ni

te
d 

N
at

io
ns

 in
vo

lv
ed

in
 th

e 
in

te
rn

at
io

na
l c

oo
pe

ra
tio

n 
on

 th
e 

pe
ac

ef
ul

ex
pl

oi
ta

tio
n 

of
 n

uc
le

ar
 te

ch
no

lo
gy

.

A
N

iM
IM

II
I.

iiI
M

M
I=

11
...

..


