
DOCUMENT RESUME

ED 115 675 TM 004 946

AUTHOR Pascale, Pietro J.
TITLE Developing a Table of Specifications.
NOTE 23p.

EDRS PRICE
DESCRIPTORS

MF-$0.76 HC-$1.58 Plus Postage
Achievement Tests; Elementary Secondary Education;
*Matrices; *Student Testing; TIbles (Data);
*Teachers; *Test Construction; *Test Validity

ABSTRACT
The purpose of this paper is to help teachers develop

a table of specifications for use in classroom testing. The common
elements of tables of specifications are presented and explained.
Special emphasis is placed on content-process validity. There are 12
tables of specifications in the appendix. The tables serve as
examples and are representative of several curriculum areas over the
K-12 spectrum. (Author)

***********************************************************************
Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affects the quality *

* of the microfiche and hardcopy reproductions ERIC makes available *

* via the ERIC Document Reproduction Service (EDRS). EDRS is not
* responsible for the quality of the original document. Reproductions *
* supplied by EDRS are the best that can be made from the original.
***********************************************************************



Lr\

r-1

w

U.S DEPARTMENT OF HEALTH.
EDUCATION A WELFARE
NAT.ONAL INSTITUTE OF

EDUCATION
THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN
ATING IT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

DEVELOPING A TABLE

OF SPECIFICATIONS

Dr. Pietro J. Pascale

Youngstown State University

'3
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Dr. Pietro J. Pascale
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A Table of Specifications is the technical term given to the plan

for writing items for a test. Just as a lesson plan is needed for or-

ganized teaching, a plan is needed for writing tests. The test blue-

print or table of specifications should reflect what has been taught in

the instructional sequence. In other words, the testing mode is a mirror

of the instructional mode. Since the instructional mode has basically

two dimensions - content matter and intellectual process, the testing

plan should likewise reflect both content and process. By process we

mean the intellectual level with which the student engages a specific

content or unit of information. We can use the categories of Bloom's

taxonomy tohelp define the process.

Let's backtrack a minute. We should not construct test items in a

vacuum. Proceed with a plan which reflects not only what has been taught

but also at what intellectual level students are functioning. Furthermore,

the classroom test is an achievement test. All achievement tests should

be content-process valid. Let's take time out to explain content-process

"validity. Validity is a term which can best be explained by the question,
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"Does the test measure what it is supposed to measure." The term validity

can also be equated somewhat with the term purpose. The content validity

of a test means that the test items should be representative of the

materials taught in class. In other words, there should be an adequate

sampling of the domain of information presented in the instructional mode.

How about an example? Suppose you teach a course called History of Civili-

zation and your test consists of one essay question." Describe the events

leading up to the First World War." That one essay question doesn't seem

to represent the content of the course. This problem of adequately sampling

content is a disadvantage of the essay format.

The process part of content-process validity means that the level of

intellectual reasoning that we use in the instructional mode should find

its way into the testing mode.

For example, if you never ask a synthesizing question in class (instruc-

tional mode), it's probably inappropriate to include a synthesizing question

in the testing mode. If you require students to memorize facts most of the

time (level 1, Knowledge of Bloom's Taxonomy) it's unfair to require stu-

dents to apply information (Application, level 3 of Bloom's taxonomy) or to
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integrate information (level 5, Synthesis of Bloom's Taxonomy) on a test.

The Table of Specifications is a two dimensional array (sometimes

called a matrix). That sounds terribly technical but it's actually very

simple. Look at any of the Table of Specifications in the. Appendix of

this module. One dimension is dedicated to content and the other dimen-

sion is dedicated to process. You will have also noticed that a Table

of Specifications consists of one page which has a clear label.

The Table of Specifications specifies what items that the teacher

must construct. Each cell of the matrix can specify a test item or test

items. In other words, cells in the matrix get interpreted into test

_items identified by particular content at a particular level of intellec-

tual reasoning (process).

It's a good idea for teachers to give a copy of the Table of Speci-

fications to students. It is an outline of a sort which delineates what

has been going on in the class instruction. Students can use the Table

of Specifications as a study guide as well as a testing guide.
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COMMON ELEMENTS

4

OF TABLES OF SPECIFICATIONS

1. One page outline.

2. Two dimensions

3. Indicate areas of emphasis by assigning weights

4. Usually nine to twenty cells

5. Not all cells need to be filled
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LIST OF TABLES OF SPECIFICATIONS

FOUND. IN THE APPENDIX

A Tests and Measurement - College Level

B Weather - Junior High School

C Social Studies - Third Grade

D Office Practice - High School

E Biology - High School

F Social Studies - Primary Grades

G Unit on Safety - Intermediate EMR

H English - Middle School

I Physical Geology - High School

J Music - Fifth Grade

K Algebra II - High School

L Home Economics - High School

O
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There are twelve'tables of specifications found in the appendix

section of this paper. The tables are meant to serve as examples and

they are representative of several curriculum areas over the K-12

spectrum. The reader is now encouraged to read through in cursory

fashion the twelve tables.

There are several points of similarity. Notice that each of the

twelve tables appears on only one typeWritten page. There are two

dimensions to each chart. One dimension is called content and the

other dimension is called either process or objectives. It makes no

difference whether the content dimension is on the vertical or hori-

zontal axis. Also, the charts are partitioned into cells (anywhere

from nine to twenty). The more technical name for this retangular

arrangement is matrix. The cells of the matrix should include some

indication of the relative weighting of that cell. In other. words, what

is the maximum number of points awarded for the correct response of

information related directly to the cell. Let's look at an example.

Turn to the chart for Junior High Test on Weather in Appendix B. Notice

in the upper left hand cell the number 2. This indicates there are two
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items in the area of knowledge of air pressure. There are five major

areas of testing - Air Pressure
Wind
Temperature
Humidity
Clouds.

7

Notice that the category of Wind is emphasized over the other four areas

because it has sixteen items tallied into.the last column. The entries

in the final column (Total No. of Items) indicated the totals in each of

the content areas. In thiscase there- are fifty items scheduled.

Notice that not all of the cells need to be filled as in the case

of the table of specifications in Appendix C. Also, the instructor

should not feel bound to develop the exact number of items indicated for

a cell. The table of specifications is a plan which is flexible. Many

things can happen from the time a plan is set on paper until the time of

implementation. By way of analogy, frequently a blueprint for building

a house is not exactly followed. The cause for the change could be non-

availability of a certain kind of material. In teaching a course, the

instructor may be confronted with the non-availability of time which

could occur because of any number of reasons - unexpected loss of time

due to snow day, fire drills, teacher's strike, etc. Also, the instructor
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should not feel bound to the exact number of items in a chart since the

Chart is meant to be an estimation.

There is one important difference in the twelve examples given in

the appendix. Eight of the twelve (A, D, E, F, G, I, K, L) tables use a

method of describing the content of each cell. The remaining four (B, C,

J, H) simply indicate the number of items of each cell. The former method

has the decided advantage of conveying more specific information to the

student and therefore is a better study guide for the student. Further-

more, the instructor is likely to have an easier time writing items with

the more descriptive method.

This brings us to the purpose of the table of specifications. The

table should help the teacher write items for a test. The table specifies

or prescribes the appropriate number of items in the appropriate content

categories. Due attention is also given to the level of intellectional

functioning. The table may also suggest to the instructor the format of

the test item. For example, in Appendix L there is a cell which relates

to knowing common terms such as the list of ten minerals given. A matching

test containing eight to ten of these terms could easily be the way to
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test for the information specified in that cell. The significant point

is that the instructor develops test items to meet the requirements of

each cell.
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i
q
u
e

2

A
d
d
i
n
g
 
m
a
c
h
-

i
n
e
s
 
f
o
r
 
p
r
o
b
-

l
e
m
 
s
o
l
v
i
n
g

4

M
a
k
e
 
m
a
s
t
e
r
s
 
o
f

a
p
p
l
i
c
a
t
i
o
n
 
f
o
r
m
s

8

R
u
n
 
o
f
f
 
s
t
e
n
c
i
l
s

o
f
 
m
a
n
u
s
c
r
i
p
t
s8

U
s
e
 
c
a
l
c
u
l
a
t
o
r
s
.

t
o
 
f
i
g
u
r
e

p
a
y
r
o
l
l
 
4

r
i2
6

R
e
c
o
r
d
=

k
e
e
p
i
n
g

F
i
l
e
 
a
l
l

p
e
r
m
a
n
e
n
t

r
e
c
o
r
d
s
,

v
o
u
c
h
e
r
s
,

a
n
d
 
c
h
e
c
k
s

2

B
a
l
a
n
c
e

p
e
t
t
y
 
c
a
s
h

2

W
r
i
t
e
 
c
h
e
c
k
s
 
f
o
r

b
i
l
l
s
 
d
u
e
 
f
o
r
 
t
h
e

m
o
n
t
h

8

R
e
c
o
n
c
i
l
e
 
b
a
n
k

s
t
a
t
e
m
e
n
t

8

J
o
u
r
n
a
l
i
z
e

t
r
a
n
s
a
c
t
i
o
n
s

f
o
r
 
t
h
e
 
m
o
n
t
h

6
2
6

E
n
g
l
i
s
h

C
o
m
p
i
l
e

V
o
c
a
b
u
l
a
r
y

l
i
s
t
 
f
o
r

v
a
r
i
o
u
s
 
c
a
r
e
e
r
s

4

W
r
i
t
e
 
t
o

s
e
l
e
c
t
e
d
 
s
o
u
r
c
e
s

f
o
r
 
i
n
f
o
r
m
a
t
i
o
n

p
e
r
t
a
i
n
i
n
g
 
t
o

c
a
r
e
e
r
s

4

W
r
i
t
e
 
p
e
r
s
o
n
a
l

a
n
d
 
b
u
s
i
n
e
s
s
 
l
e
t
t
e
r
s

8
g

E
n
g
l
i
s
h
 
r
e
v
i
e
w

i
n
 
g
r
a
m
m
a
r

4

E
x
p
l
o
r
e

D
i
c
t
i
o
n
a
r
y
 
o
f

O
c
c
u
p
a
t
i
o
n
a
l

T
i
t
l
e
s
 
a
n
d

o
t
h
e
r
 
s
o
u
r
c
e
s

2
2
2

T
o
t
a
l

1
0

1
4

2
8

'
2
8

2
0

1
0
0
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B
I
O
L
O
G
Y

C
O
N
T
E
N
T
 
A
R
E
A

O
B
J
E
C
T
I
V
E
S

K
n
o
w
s

C
o
m
m
o
n

T
e
r
m
s

K
n
o
w
s

'

S
p
e
c
i
f
i
c

F
a
c
t
s

U
n
d
e
r
s
t
a
n
d
s

P
r
o
c
e
s
s

U
n
d
e
r
s
t
a
n
d
s

P
r
i
n
c
i
p
l
e
s
 
&

G
e
n
e
r
a
l
i
z
a
t
i
o
n
s

A
p
p
l
i
e
s

P
r
i
n
c
i
p
l
e
s
 
&

G
e
n
e
r
a
l
i
z
a
t
i
o
n
s

T
o
t
a
l

P
l
a
n
t
 
a
n
d

A
n
i
m
a
l
 
C
e
l
l
s

3
3

2
1

9

R
o
o
t
s

4
4

3
2

2
1
5

L
e
a
v
e
s

5
5

2
2

1
1
5

P
h
o
t
o
s
y
n
t
h
e
s
i
s

4
7

4
2

2
1
9

F
l
o
w
e
r
s

6
3

2
1
1

P
l
a
n
t

R
e
p
r
o
d
u
c
t
i
o
n

4
5

3
2
'

2
1
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O
T
A
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A
P
P
E
N
D
I
X

F

T
A
B
L
E
 
O
F
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
F
O
R
 
F
I
R
S
T
 
G
R
A
D
E
 
S
O
C
I
A
L
 
S
T
U
D
I
E
S

O
B
J
E
C
T
I
V
E
S

C
O
N
T
E
N
T
 
A
R
E
A

K
n
o
w
s
 
c
o
m
m
o
n
 
t
e
r
m
s

K
n
o
w
l
e
d
g
e
 
o
f

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

a
n
d
 
C
a
t
e
g
o
r
i
e
s

U
n
d
e
r
s
t
a
n
d
s

G
e
n
e
r
a
l
i
z
a
t
i
o
n
s

A
p
p
l
i
e
s

G
e
n
e
r
a
l
i
z
a
t
i
o
n
s

A
n
a
l
y
z
e
s
 
R
e
-

l
a
t
i
o
n
s
h
i
p
i

V
a
r
i
o
u
s
 
N
e
i

b
o
r
h
o
o
d
s

N
e
i
g
h
b
o
r
h
o
o
d

N
e
i
g
h
b
o
r
h
o
o
d
,

C
i
t
y

S
m
a
l
l
 
T
o
w
n

D
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
t
o
w
n

a
n
d
 
c
i
t
y

l
i
v
i
n
g

C
o
n
s
t
r
u
c
t
 
g
r
o
u
p

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

(
U
s
e
 
p
i
c
s
 
o
f
 
v
a

c
o
l
l
a
g
e
.
 
D
e
c
i
d
e
 
w

a
n
d
 
a
r
r
a
n
g
e
 
a
c
c
o
r
;
i
n
g
l
y
.

i
o
u
s
 
s
e
t
t
i
n
g
s
)
.

i
c
h
 
t
y
p
e

T
r
a
n
s
p
o
r
t
a
t
i
o
n

B
u
s
e
s
-
T
r
u
c
k
s

C
a
r
s

A
i
o
r
t

R
a
i
l

D
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
t
o
w
n

a
n
d
 
c
i
t
y

t
r
a
n
s
p
o
r
t
a
t
i
o
n

S
t
u
d
e
n
t
s
 
w
i
l
l
 
i

f
o
r
m
s
 
o
f
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n

t
o
w
n
.

l
u
s
t
r
a
t
e
 
a
n
d
 
l
a
t
e

i
n
 
b
o
t
h
 
c

v
a
r
i
o
u
s

t
y
 
a
n
d
 
c
r

1
1
4

C
o
m
m
u
n
i
t
y
 
h
e
l
p
e
r
s

P
o
s
t
m
a
n

D
o
c
t
o
r

D
e
n
t
i
s
t

B
u
s
i
n
e
s
s
m
a
n
 
e
t
c
.

C
i
t
e
 
f
u
n
c
t
i
o
n
s

a
n
d
 
i
m
p
o
r
t
a
n
c
e

o
f
 
c
o
m
m
u
n
i
t
y

h
e
l
p
e
r
s

S
t
u
d
e
n
t
s
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

v
a
r
i
o
u
s
 
c
o
m
m
u
n
i

b
o
o
k
l
e
t
 
i

y
 
h
e
l
p
e
r
s
 
a
n
d
 
t
h
e

l
u
s
t
r
a
t
i
n
g

r
 
f
u
n
c
t
i
o
n
.

S
m
a
l
l
 
T
o
w
n
 
L
i
f
e

G
e
n
e
r
a
l
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

A
b
i
l
i
t
y
 
t
o

d
e
s
c
r
i
b
e

a
s
p
e
c
t
s
 
o
f

s
m
a
l
l
 
t
o
w
n
 
l
i
f
e

T
h
r
o
u
g
h
 
u
s
e
 
o
f

w
i
l
l
 
c
r
e
a
t
e
 
a
 
n
r
r
a
t
i
v
e

s
m
a
l
l
 
t
o
w
n
 
a
n
d

:
n
 
e
x
p
e
r
i
e
n
c
e
 
c
h
a
r

d
e
s
c
r
i
p
t
i
o
n

i
t

l
i
v
i
n
g
.

s
t
u
d
e
n
t
s

o
f

C
i
t
y
 
L
i
f
e

G
e
n
e
r
a
l
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

u

s
a
m
e
 
a
s
 
a
b
o
v
e

T
o
w
n
 
M
e
r
c
h
a
n
t
s

s
t
o
r
e

S
t
o
r
e
k
e
e
p
e
r

s
h
o
p

b
u
y

s
e
l
l

D
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
l
a
r
g
e

a
n
d
 
s
m
a
l
l

s
t
o
r
e
s
-
-
d
e
p
i
t

a
n
d
 
g
r
o
c
e
r
y
 
f
o
r

e
l
e

x
a
m
p

S
t
u
d
e
n
t
s
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

d
e
p
a
r
t
m
e
n
t
 
o
r
 
g

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

a
 
c
o
l
l
a
g
e

o
c
e
r
y
,
s
t
o
r
e
-
-
c
l
a
s

n
g
l
y
.

t
y
p
e

i
f
y
i
n
g



S
A
F
E
T
Y
 
U
N
I
T

I
N
T
E
R
M
E
D
I
A
T
E
 
E
M
R
 
L
E
V
E
L

P
R
O
C
E
S
S

A
P
P
E
N
D
I
X

G

R
E
C
O
G
N
I
Z
E
S

S
U
R
V
I
V
A
L
 
W
O
R
D
S

K
N
O
W
S

S
A
F
E
T
Y
 
R
U
L
E
S

U
N
D
E
R
S
T
A
N
D
S

R
E
A
S
O
N
S
 
F
O
R

S
A
F
E
T
Y
 
R
U
L
E
S

A
P
P
L
I
E
S
 
S
A
F
E
T
Y

P
R
I
N
C
I
P
L
E
S
 
A
N
D

G
E
N
E
R
A
L
I
Z
A
T
I
O
N
S

T
H
R
O
U
G
H
 
S
K
I
L
L
S

R
E
L
A
T
E
S
 
(
I
N
T
E
R
P
R
E

S
Y
M
B
O
L
S
 
U
S
E
D
 
O
N

S
A
F
E
T
Y
 
S
I
G
N
S

1
.
 
D
a
n
g
e
r

2
.
 
P
o
i
s
o
n

3
.
 
K
e
e
p
 
O
u
t

1
.
 
K
e
e
p
 
m
e
d
i
c
i
n
e
s
 
o
u
t
 
o
f

c
h
i
l
d
r
e
n
'
s
 
r
e
a
c
h
.

2
.
 
L
a
b
l
e
 
a
l
l
 
b
o
t
t
l
e
s
.

3
.
 
S
e
p
a
r
a
t
e
 
M
e
d
i
c
i
n
e
s

a
n
d
 
p
o
i
s
o
n
s
.

4
.
 
N
e
v
e
r
 
g
n
a
w
 
o
n
 
P
a
i
n
t
.

5
.
 
K
n
o
w
s
 
g
e
n
e
r
a
l
 
f
i
r
s
t

a
i
d
 
f
o
r
 
p
o
i
s
o
n
i
n
g

W
h
y
 
h
a
v
e
 
s
a
f
e
t
y
 
r
u
l
e
s

a
g
a
i
n
s
t
 
t
a
k
i
n
g
 
P
o
i
s
o
n
s

(
T
o
 
p
r
e
v
e
n
t
 
A
c
c
i
d
e
n
t
a
l

d
e
a
t
h
 
d
u
e
 
t
o
 
p
o
i
s
o
n
i
n
g
'

M
a
k
e
s
 
u
p
 
s
e
v
e
r
a
l

e
m
p
t
y
 
b
o
t
t
l
e
s
 
a
s
 
"
M
r
.

U
c
k
"
 
b
o
t
t
l
e
s
 
a
n
d
 
l
a
b
l
e

t
h
e
m
 
a
s
 
s
u
c
h
 
u
n
d
e
r
 
t
h
e

n
a
m
e
 
o
f
 
t
h
e
 
c
o
m
m
o
n

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

R
e
c
o
g
n
i
z
e
s
 
"
M
r
.
 
U

t
h
e
 
n
e
w
 
s
y
m
b
o
l
 
f
o

p
o
i
s
o
n
o
u
s
 
s
u
b
s
t
a
n

K
n
o
w
 
t
h
e
 
s
y
m
b
o
l
 
i

i
s
 
r
e
p
l
a
c
i
n
g

1
.
 
N
o
 
S
w
i
m
m
i
n
g

2
.
 
L
i
f
e
g
u
a
r
d
 
o
n
/
o
f
f

d
u
t
y

3
.
 
S
h
a
l
l
o
w
 
W
a
t
e
r

4
.
 
D
a
n
g
e
r
-
U
n
d
e
r
 
C
u
r
-

r
e
n
t
,
 
D
e
e
p
 
H
o
l
e
,

e
t
c
.

5
.
 
S
u
d
d
e
n
 
D
r
o
p
-
O
f
f

1
.
 
N
e
v
e
r
 
S
w
i
m
 
A
l
o
n
e
.

2
.
 
S
w
i
m
 
w
h
e
r
e
 
L
i
f
e
g
u
a
r
d

3
.
 
D
o
n
'
t
 
s
w
i
m
 
i
f
 
o
v
e
r
-

h
e
a
t
e
d
,
 
t
i
r
e
d
,
 
o
r
 
a
f
t
e
r

e
a
t
i
n
g
.

4
.
 
D
e
e
p
 
D
i
v
i
n
g
 
A
r
e
a
.

5
.
 
S
w
i
m
 
C
o
u
r
t
e
o
u
s
l
y
.

W
h
a
t
 
i
s
 
t
h
e
 
r
e
a
s
o
n

t
o
 
f
o
l
l
o
w
 
w
a
t
e
r
 
s
a
f
e
t
y

r
u
l
e
s
?

(
T
o
 
p
r
e
v
e
n
t
 
D
r
o
w
n
i
n
g
s
)

1
.
 
D
e
m
o
n
s
t
r
a
t
e
s
 
r
e
s
c
u
e

t
e
c
h
n
i
q
u
e
s
 
f
o
r
 
a
 
n
o
n
-

s
w
i
m
m
e
r
 
f
r
o
m
 
t
h
e
 
s
i
d
e

o
f
 
t
h
e
 
p
o
o
l
.

2
.
 
I
s
 
a
b
l
e
 
t
o
 
p
u
t
 
o
n

l
i
f
e
 
j
a
c
k
e
t
 
c
o
r
r
e
c
t
l
y
.

1
.
 
K
n
o
w
s
 
t
h
a
t
 
a

f
l
a
g
 
m
e
a
n
s
 
d
a
n
g
e
r

a
t
 
a
 
b
e
a
c
h
.

2
.
 
R
e
c
o
g
n
i
z
e
s
 
s
i

f
o
r
 
N
O
 
S
w
i
n
n
g

1
.
 
C
o
m
b
u
s
t
i
b
l
e

2
.
 
F
i
r
e
 
E
x
t
i
n
g
u
i
s
h
e
r

3
.
 
N
o
 
S
m
o
k
i
n
g

4
.
 
E
x
i
t

1
.
 
D
o
n
'
t
 
o
v
e
r
l
o
a
d
 
e
l
e
c
-

t
r
i
c
 
c
u
r
r
e
n
t
s
.

2
.
 
K
e
e
p
 
m
a
t
c
h
e
s
 
o
u
t
 
o
f

c
h
i
l
d
r
e
n
'
s
 
r
e
a
c
h
.

3
.
 
K
e
e
p
 
p
o
t
 
h
a
n
d
l
e
s

t
u
r
n
e
d
 
a
w
a
y
 
f
r
o
m
 
e
d
g
e
 
o
f

S
t
o
v
e
.

4
.
 
K
n
o
w
s
 
F
i
r
e
 
e
s
c
a
p
e

r
o
u
t
e
s
 
a
t
 
s
c
h
o
o
l
.

W
h
y
 
P
r
e
v
e
n
t
 
F
i
r
e
?

(
T
o
 
s
a
v
e
 
l
i
v
e
s
 
a
n
d

v
a
l
u
a
b
l
e
s
)

1
.
 
L
o
c
a
t
e
s
 
n
e
a
r
e
s
t
 
F
i
r
e

E
x
t
i
n
g
u
i
s
h
e
r
 
a
t
 
s
c
h
o
o
l
.

2
.
 
M
a
k
e
s
 
p
r
a
c
t
i
c
e
 
e
m
e
r
-

g
e
n
c
y
 
p
h
o
n
e
 
c
a
l
l
 
t
o
 
r
e
-

p
o
r
t
 
a
 
f
i
r
e
.

3
.
 
W
a
l
k
s
 
f
i
r
e
 
e
m
e
r
g
e
n
c
y

r
o
u
t
e
 
f
r
o
m
 
c
l
a
s
s
r
o
o
m

w
i
t
h
o
u
t
 
a
s
s
i
s
t
a
n
c
e
.

1
.
 
R
e
c
o
g
n
i
z
e
s
 
t
h
a

s
m
o
k
e
 
i
s
 
a
 
s
i
g
n
 
o
f

f
i
r
e
.

2
.
 
R
e
c
o
g
n
i
z
e
s
 
s
i
g
n

f
o
r
 
N
o
 
S
m
o
k
i
n
g

1
.
 
S
t
o
p

2
.
 
N
o
 
R
i
g
h
t
 
T
u
r
n

3
.
 
N
o
 
L
e
f
t
 
T
u
r
n

4
.
 
Y
i
e
l
d

5
.
 
O
n
e
 
W
a
y

6
.
 
N
o
 
B
i
c
y
c
l
e
s

1
.
 
O
b
e
y
 
a
l
l
 
T
r
a
f
f
i
c

r
u
l
e
s
 
a
n
d
 
s
i
g
n
s
.

2
.
 
K
e
e
p
 
t
o
 
T
r
a
f
f
i
c
'
s

r
i
g
h
t
.

3
.
 
H
a
v
e
 
l
i
g
h
t
s
 
&
 
H
o
r
n
.

4
.
 
Y
i
e
l
d
 
t
o
 
P
e
d
e
s
t
r
i
a
n
s
.

5
.
 
W
a
t
c
h
 
o
u
t
 
f
o
r
 
c
a
r
s
.

6
.
 
A
l
w
a
y
s
 
r
i
d
e
 
1
 
p
e
r
s
o
n

t
o
 
a
 
b
i
k
e
.

7
.
 
C
h
e
c
k
 
y
o
u
r
 
b
r
a
k
e
s
.

W
h
y
 
f
o
l
l
o
w
 
B
i
c
y
c
l
e

:
7
a
f
e
t
y
 
R
u
l
e
s
?

(
T
o
 
p
r
e
v
e
n
t
 
A
c
c
i
d
e
n
t
s
)

D
e
m
o
n
s
t
r
a
t
e
s
 
c
o
r
r
e
c
t

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

r
i
d
i
n
g
 
a
 
b
i
k
e
 
b
y
 
r
i
d
i
n
g

a
 
c
o
u
r
s
e
 
s
e
t
 
u
p
 
o
n
 
t
h
e

p
l
a
y
g
r
o
u
n
d
.

A
 
C
h
e
c
k
l
i
s
t
 
w
i
l
l
 
n
o
t
e

a
l
l
 
s
a
f
e
t
y
 
r
u
l
e
s
 
t
h
a
t

w
e
r
e
 
f
o
l
l
o
w
e
d
.

1
.

I
s
 
a
b
l
e
 
t
o
 
d
i
e

t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n

h
a
n
d
 
s
i
g
n
a
l
s
.

2
.
 
R
e
c
o
g
n
i
z
e
s
 
s
i
g
n

f
o
r
 
N
o
 
B
i
c
y
c
l
i
n
g

P
e
r
m
i
t
t
e
d
.



T
A
B
L
E
 
O
F
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
F
O
R
 
A
 
S
I
X
T
H
 
G
R
A
D
E
 
E
N
G
L
I
S
H
 
T
E
S
T
 
(
i
n
 
p
e
r
c
e
n
t
a
g
e

O
b
j
e
c
t
i
v
e
s

P
A
R
T
S

K
n
o
w
s

K
n
o
w
s

I
d
e
n
t
i
f
i
e
s

F
o
l
l
o
w
s

K
n
o
w
s

O
F

D
e
f
i
n
i
t
i
o
n
s

C
o
r
r
e
c
t

C
o
r
r
e
c
t
l
y

R
u
l
e
s

C
o
r
r
e
c
t

T
O
T
A
L

S
P
E
E
C
H

S
p
e
l
l
i
n
g

P
o
s
i
t
i
o
n
s

F
o
r
m
s

N
O
U
N

3
1

5
4

2
1
5

P
R
O
N
O
U
N

3
1

4
2

2
1
2

A
D
J
E
C
T
I
V
E

3
1

5
2

2

,

1
3
 
0

A
D
V
E
R
B

3
1

4
2

2
1
2

P
R
E
P
O
S
I
T
I
O
N

3
'
 
4

2
2

1
1

C
O
N
J
U
N
C
T
I
O
N

3
4

2
2

1
1

V
E
R
B

3
1
-

5
4

2
1
5

I
N
T
E
R
J
E
C
T
I
O
N

1
1

2
2

T
O
T
A
L

2
4

3
5

2
0

1
6

1
0
0

A
P
P
E
N
D
I
X

H
.

_



A
P
P
E
N
D
I
X

I

T
A
B
L
E
 
O
F
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
F
O
R
 
M
I
D
-
T
E
R
M

P
H
Y
S
I
C
A
L
 
G
E
O
L
O
G
Y
 
-
 
H
I
G
H
 
S
C
H
O
O
L
 
S
E
N
I
O
R
 
L
E
V
E
L

C
O
N
T
E
N
T
 
A
R
E
A

.

O
B
J
E
C
T
I
V
E
S

(
P
R
O
C
E
S
S
)

1
.

R
e
c
o
g
n
i
z
e
d
 
p
h
y
s
i
c
a
l

a
p
p
e
a
r
a
n
c
e
s
 
a
n
d

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

s
c
h
e
m
e
s
.

2
.

R
e
c
a
l
l
s
 
s
p
e
c
i
f
i
c
 
i
n
t
e
r
n
a
l

c
o
m
p
o
s
i
t
i
o
n
 
a
n
d
 
s
t
r
u
c
t
u
r
a
l

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

3
.

R
e
c
a
l
l
s
 
d
i
f
f
e
r
e
n
c
e
s

&
 
s
i
m
i
l
a
r
i
t
i
e
s
 
i
n

r
e
l
a
t
e
d
 
r
o
c
k
s
 
a
n
d

m
i
n
e
r
a
l
s
.

4
.
 
U
n
d
e
r
s
t
a
n
d
s

r
o
c
k
 
&
 
m
i
n
e
r
a
l

f
o
r
m
i
n
g
 
&
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
s

R
O
C
K
 
F
O
R
M
I
N
G

S
p
e
c
i
f
i
c
 
G
r
a
v
i
t
y

H
a
r
d
n
e
s
s
,
 
L
u
s
t
e
r

C
o
l
o
r
,
 
C
l
e
a
v
a
g
e

A
t
o
m
i
c
 
S
t
r
u
c
t
u
r
e

C
h
e
m
i
c
a
l
 
C
o
m
p
o
s
i
t
i
o
n

Q
u
a
r
t
z
,
 
F
e
l
d
s
p
a
r
s

M
i
c
a
s
,
 
F
e
r
r
o
m
a
g
n
i
s
i
u
m
s

H
e
a
t
,
 
P
r
e
s
s
u
r
e

C
h
e
m
i
c
a
l
l
y

p
r
e
c
i
p
i
t
a
t
e
d

A
t
m
o
s
p
h
e
r
i
c

C
o
n
d
i
t
i
o
n
s

I
G
N
E
O
U
S
 
R
O
C
K
S
 
&

I
G
N
E
O
U
S
 
P
R
O
C
E
S
S
E
S

P
l
u
t
o
n
i
c
,
 
V
o
l
c
a
n
i
c

T
e
x
t
u
r
e
,
 
S
h
a
p
e

G
r
a
i
n
 
-
s
i
z
e

E
x
t
r
u
s
i
v
e
,
 
I
n
t
r
u
s
i
v
e

M
i
n
e
r
a
l
 
C
o
m
p
o
s
i
t
i
n
n

C
h
e
m
i
c
a
l
 
C
o
m
p
o
s
i
t
i
o
n

R
h
y
e
l
i
t
e
-
G
r
a
n
i
t
e

A
n
d
e
s
i
t
e
-
D
i
o
r
i
t
e

B
a
s
a
l
t
-
G
a
b
b
r
e

V
o
l
c
a
n
i
c
 
E
r
u
p
.

G
l
a
c
i
a
t
i
o
n

C
o
o
l
i
n
g
 
P
,
I
m
p
e
s
>

S
E
D
I
M
E
N
T
A
R
Y
 
R
O
C
K
S

&
 
S
E
D
I
M
E
N
T
A
R
Y

P
R
O
C
E
S
S
E
S

S
t
r
a
t
i
f
i
c
a
t
i
o
n
,
 
S
i
z
e

o
f
 
g
r
a
i
n
s
,
 
C
o
l
o
r
,

F
o
s
s
i
l
a
t
i
o
n
,
 
R
i
p
p
l
e

M
a
r
k
s
,
 
M
u
d
 
C
r
a
c
k
s
,

C
r
o
s
s
-
B
e
d
d
i
n
g

C
l
a
s
t
i
c
,
 
N
o
n
-
C
l
a
s
t
i
c

.
M
i
n
e
r
a
l
 
C
o
m
p
o
s
i
t
i
o
n

C
h
e
m
i
c
a
l
 
C
o
m
p
o
s
i
t
i
o
n

S
i
l
i
e
a
t
e
s

O
r
g
a
n
i
c
 
D
e
p
o
s
i
t
s

C
o
n
g
l
e
m
e
r
a
t
e
s
,

S
a
n
d
s
t
o
n
e

S
h
a
l
e

M
u
d
s
t
o
n
e
s

C
o
n
t
i
n
e
n
t
a
l

D
e
p
o
s
i
t
i
o
n

M
a
r
i
n
e

D
e
p
o
s
i
t
i
o
n

G
l
a
c
i
a
l

D
e
p
o
s
i
t
i
o
n

M
E
T
A
M
O
R
P
H
I
C
 
R
O
C
K
S

&
 
P
R
O
C
E
S
S
E
S

F
o
l
i
a
t
e
d
,
.
 
N
o
n
-
F
o
l
i
a
t
e
d

D
e
r
i
v
a
t
i
o
n

M
i
n
e
r
a
l
 
C
o
m
p
o
s
i
t
i
o
n

C
h
e
m
i
c
a
l
 
C
o
m
p
o
s
i
t
i
o
n

C
r
y
s
t
a
l
l
i
n
e
 
S
t
r
u
c
t
u
r
e

H
e
r
n
f
e
l
s
,
 
S
l
a
t
e

S
e
r
p
e
n
t
i
n
e
,
 
S
e
h
i
s
t

M
y
l
o
n
i
t
e
,
 
G
n
e
i
s
s

M
a
r
b
l
e
,
 
Q
u
a
r
t
z
i
t
e

P
a
r
e
n
t
 
R
o
c
k
s

C
o
n
t
a
c
t

M
e
t
a
m
o
r
p
h
i
s
m

H
y
d
r
o
t
h
e
r
m
a
l

M
e
t
a
m
o
r
p
h
i
s
m

D
y
n
a
m
i
c

M
e
t
a
m
o
r
p
h
i
s
m

R
e
g
i
o
n
a
l

M
e
t
a
m
o
r
p
h
i
s
m

P
l
u
t
o
n
i
c

M
e
 
t
a
m
p



APPENDIX J

TABLE OF SPECIFICATIONS FOR A FIFTH GRADE MUSIC TEST (IN PERCENTAGE)

Objectives

Content
Area

Knows
Specific
Types

Understands
basic
concepts

Understands ,

Usages
Interprets
musical
writings

Applies
inter.

to own
music

Total

Folk Music 3 2 1 1 7

,.. ,

Musical
instr.

5 3 5 2 15

Music
Form

3 3 4 2 12

Rhythmic
move. 3 3 2 3 11

Mode's &

Keys 5 3 2 6 4 20

Rhythm &
Tempo 5 4 3 6 4 22

Dynamics 4 2 1 3 3 13

Total 28 20 14 25 13 100

22



APPENDIX K

TABLE OF SPECIFICATIONS FOR AN 11TH GRADE ALGEBRA II TEST

OBJECTIVES

Content
Ares

Knowledge of
Symbols and
Math Terms
and Concepts

Ability to
Use Problem
Solving Techniques

Skill in
Computing

Ability
to

Graph

Ability to
Interpret
and Visualize

Graphs

Polynomials

Functions
and
Graphs

Variable
Coefficient
Define Poly-
nomial
Give Examples
of a General
Polynomial
and Various
Degree Poly-
nomials

Division Al-
gorithm
Simplification
Involving
Parentheses
and

Brackets

Simple Ad-
dition,
Subtraction
Multipli-
cation,

and
Division

f(x) = y
Independent
Variable

Dependent
Variable

Abscissa
Ordinate
Axes

Solving
Linear
Equations
in Terms
of a

Variable

Given,Func-
tion Deter-
mine Values
of Function

Graph
Simple
1st,

2nd, 3rd
Degree
Equations

Given Graph,
Supply
Appropriate
Equation

Given
Equation,
Give
Description
of Graph

Factoring
Polynomials

Prime
Polynomials

Factor of a
Polynomial

Techniques in
Factoring 2nd-
5th Degree
Polynomials

Multiplica-
tion and
Division of
Fractional
Expressions

Reduction
of Expression
to Lowest
Terms

Reduction of
Expression
by Factoring
or by Reducing
Exponents
Before Actual
Computation

Compute
Answer



APPENDIX L

TABLE OF SPECIFICATIONS FOR SENIOR HIGH SCHOOL HOME ECONOMICS

Objectives

Content Area

Knows
Common
Terms

Knows
Specific
Concepts

Understands
Principals
and
Generalizations

.........

Interprets
Charts and
Graphs

Vitamins

Vitamin A
Vitamin B
Vitamin C
Vitamin D
Vitamin E
Vitamin G
Vitamin H
Vitamin K
Vitamin M

Solvability
Naming

Sources
Recommended
Allowances-

Order
of

Development

Minerals

.

Calcium
Iron

Iodine
Phosphurus
Potassium
Sodium
Chlorine
Flourine
Magnesium
Copper

Function
Sources
Recommended
Allowances

Chemical
elements and
percentages
in human
body

.

Carbohydrates
Monoaccharides
Polyaccharides
Diaccharides

Conversions
Digestion
Energy
value

Sources
Recommended
Allowances

Classification
of Carbohydrates

Fats Oils

Comsumption
Energy
value
Blood fats

Sources
Recommended
Allowances

Percentage of
fats in typical
foods

Proteins Amino
Acids

Nutritive
quality
Kwashiorkor

Sources
Recommended
-Allowances

Essential
amino
acids

Water Roughage

Solvent
Retention
Distribution
in Body

Sources
Recommended
Allowances

Water
balance of an
average person


