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. - _ Abstract X ) )
e ) . R ) , ~ ) i ' f, 9

Dia{;osttc teqting in mathematicq tnvolves identificamion of

a

: : spectfic strengthq and weakqesseq in mathematics skill deVelopment.
- ’ ( - L
Whilc the practicum greatly enhances assessment practices and- educa—

\
tional planning activities, few diagnostic math tests are available.

L -
{ -
K

-,

;Ehs,Mathemattcsgsgbtesb of the Peabody Individual Achievement Test
; e ! »

was analyzed and its content représgdted in a format similar to that.
~

used in diagnostiapmath tests. KAn error analysis matrik is provided

\ ~and 1ts use is illusttated with application to the mathematics per—

~ formance of a sixth grade eleved year old child. A brief intett

I3

pretation and discussion section are pr%sented. i

) . - \ .
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-
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o DLagnostit [esting in Mathematics:* An Extension of the PIAT?
. P \ .
M v X L. . * 4 '

[ v . ’ .
Diagnostig testing in mathematics*1nvolves‘tdeﬁtification of _ e

’ ) . ' M L
] speclific strengths and weaknesses in mathgmatics skill develpopment * . -®* e %u
- ) ! v » P L
' as a basls for subsequent remedial programming. While the assess— - P,

H
-

ment of mathematical skills is relatively clear-cut, there ‘are "few \

diagnostic math“tests availlable (Salvia & Ysseldyke, 1978). \
¢ . ' v - N
‘ QN The Key Math Diagnostic Arithmetic Test {Connolly, Nachtmann, : \;
N
& Pritchett, 71) 1is an individually administered test Af'mathe-
[} . ’ IS . R A"‘. . - !

. matics skill development. 1t provides four measures of -achievement:
grade equivalent total test performance, as weil,as area, subtest,

and item performances. The 209 items are organized into 14 subtests
. . . [N . ‘
within three general areas (i.e.,'conteht:(;beratiohs, and applica-
« " . —~
- tions)u While the Key Math can be used ad a norm-referenced or
' criterion-referqued test, its real value is in its use as a criterion-
C ) L '

referenced measure (Salvia & Ysse‘dyke, 1978). This simply meéns that

.

. one analyzes a child perfonmance relative to the specific areas,

-

. .qubtests, and/or itemq that the child ;\gwered correctly and in-

4
correctly. Wt is qssumej that such a pfoeedure,will ehable patterns

of gkill deQeLopment to be ascertained and remedial programming

attempts to be'facilltated.

v

The mdthematics "subtest of the Peabody Individual Achievement

!

. Tes& (PIAT) is a set of 84 questions designed to assess various
. ) ,
C levels of arithmetic performance (Dunn & Markwardt, 1970). Age and

) grade equivalents anddpercentile and standard scores are available

. ]

measures of achievement from the PIAT for school-age children. The

é

C ' 1 ‘ { {
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(v to establish the appgopriaté items for a particular child.

k )

n 0

2 ‘ - 3 . . o

-

)

reliability i?d validity of the PIAT mathematics subteést havé,beén
ikvéstigated and reported to be adequate - (Dunn & Markwaraf, 1970;
»

L v
Salvia & Ysseldyke, 1978); the content valdﬂtiy was based on "exten-

» L3 : ' e
-~ sive reviews @f curriculum materials used. at each grade leve}' (Dunn - °

& Markwardt, 1970, p. 50). The format_of the test is muitiple—

.

choige 1déh:gf1cation in which :the child éhooses:the ?Srrect response

from four pictorially presented choiées.' The items T
] - _

tb a questi

are arranged in order of difficulty with easier‘items okcurring in the
. .\ ’

1n{tia1 portion of the test. A basal and ceiling procedure is uéilized
’ T

B

L]

\ While the PIAT may be useful for one purpose of educational
: ’ \ ‘
assessment (i.e., screening ‘or placement), ope tends to find it in-

adequate with regard-*to a second purpbsg-Ci e., educational planning) ;

that is, the utility of thé mathematics subtest as a diagnostic test

n

has not been demonstrated. However , the.problem is not with the con-

. tent of the items but more with the format’pf'score representation,

-

It is difficult to transiate,age or grade equivalent scores into
0 R (4
meaningful instructional objeceives based on 'the summary information

A
*

repdtted by the PTAT.. What specifically does one teach'a child who

?

obtains a 3.2 on the mathematics subtest?

An analysis of the items of the PIAT mathematics subtest indi-
cates that 14 subgroups of |behaviorat activities within three main °
o . ‘ B .

subsections of mathematical abilities can be represenged. The pro-

3

posed subproups w?thin the PLAT mathematics subtest, grouped accord- -

’ ¢ o .
ing to the three major areas of "abilities, are reported in Table 1.%.

)

' : : _ .
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The first subsectidn (foundations) is comprised of subgroupé?r(

- of items which dea% with match—to—éample'number idenfificationb sizes

. . ) \
of quantities, identification of shapes, and knowledge about general

v
f
h

mathematigal qoncepts (e.g., days in week 'and year). In éenegal,

these items qccur inthe earlier (i.e., for younger children) portions

- o

- of the total subtest. A description of the behavjoral activities - e

within the Foundations subsection is presented in Table 2. The sub-
. R N

group classifications, RIAT item numbers, and stdtements of each be—*

haviora} activity are incldﬁed; within the behav&oral actiﬁities,ﬂ

.

specific words and tontent from the items are indicated in parenthaeses.

~ I3
‘
L] "
N . e . S it St . e . e £ e e e e e e o -+ -_—

Insert Table 2 about here
. :

¢ T

The items within the Basic Fact§ subsectfon deal with combinipg'

ol '
and subtracting sets, identifying monetary values, and ‘recognizing and

”
-

using. the mathematipal operation§ of multiplication and division. A

» A ’ . H
description o&wghe items in this subsection is contained in Table 3.*

These items are generally presented within the middle section of the

total mathematics subtest.

4

~
. ———ran o - . e e e N e S e . e e e e e S . S ot 4 e P . A
IS . g -— -— -—

Insert Table 3 about here

) -
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A description of the items in the ;\pplications *section is con~

tained in Table 4. The subgroups of items within this area deal with

identifying and using fractléns, supplying missing parts through

%

-




\ . equations,’ solvyng verbalty presented word problems invdlving several

operations,"identifying and using geomqtriq'formulaé, and using alge-
\ brait equations. The items are genefally;pontained in the later
\ . - - ‘ , M .

sections of the PIAT mathematics subtest.

.

e T T e et e S e . e s 8 e A e s S —— 1 e 2 o o o e o0 e

e e et e e it e e e e e e NN s s e e S e e i i e St e e

Given this information, one ca
» 3 .

begih to use the PIAT ﬁathematics 3

. subtest within a diagnostic testing framework; that is: it can be used

| | ) : ) , ~
. to identify specific strengths and weaknesses within areas, subgroups,

and items in’a procedggsjsimilar to that of the Key Math.

»

- - - . T
The wide range of content coveragé does not facilitate this process;

in fact, basal and ceiling procedures may be such that only a narrow

] - .
»

range of content is sampled; In this eventg“iféms within a subgredp

(e.g., 7, 9, 10, 23, 26) may not be completely sampled. However, error

RS

analysis within and -between th‘/groups may provide meaningful

information for educational planning beyond that provided by élobaL

i

N scores. To facilitate this process, an error analysis matrix has been
' @
developed and is presented in table 5. It is organized into three sub- /’/)
sections’and contalgg PIAT item numbers arranged by subgroups within

. the main areas of content sampled by the subtest. .

D e s Lt e e e e kot o e A Ak a4k ok " o T e S b e

e st s s e s e e e e e e e e e e e e S e e o e e e

. -t . Ca
4 To use the matrix, ofie merely underlines items which were sampled
. . . « . .‘
within a subgroup, clrcles correct ones and crosses out incorrect ones; ’

patterns of performance within the subtest can then be analyzed. i/

.
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¢ A o . [}

Percentages of correct and incorrect items witQiﬁ subsections and

¢ -

subgroups can be computed by dividing the total items sampled (under-=

£

‘1ined ttemé'withiﬂ subsection and/ér Subgroug) into the number of

- correct: (circled) or incorrect, items (crossed'out).

An example of the use of this matrix in the analysis of the

- > 1

mathematics performance of a sixth grade eleven year old child (Charles)

is presentea in Table 6. 1In following the scoring proceddfes suggested

-

" in the test manual,: Charles' performance (rglatipe to others in hisg

grade) would be recorded as'the following: raw score 45; grade equivég

lent 5.3; percentile 33; standard score 95* The perfofmance would be

interpreted ag slightly below grade level expectancy and similar to'\
e . .

or above approximately 33 percent of sixth grade children on whom the

test was normed. Educational planning from this information is some-

1 ‘what limited. _ ‘ ' 7

U ———— —— ——— g = ~

Perusal of the additional information provided by the error anal-
8 « =

ysis matri% (see Table 6) indicated that while Charles performed more "

than half of the items he attempted (i.e:, 17/29), his performance
‘ . ‘ -

) was somewhat unevenly distributed according to, the general subsections.

Most ot those items attempted (i.e., 80%5 within the Foundations area,

C : were answerﬁg gérrectly. Of the 73 percent correctly answered in the \Wa
. ’ . ’ - ’

k‘ Basic Facts subsectipn$ 50 percént were in the Money subgroup, 75 per-

- cent were in the Multipljication subgroup, and 80 percent were’ in the . -
3 h ‘ . - . ) . .

- Division subgroup. Individual iem analysis indicates that Charles
-4 - "y © ]

.
3 ' -
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e . . ) B ' -
.. 6 \ , ) P \ [ y . . ’

was upable to reCOmbine multiple uﬁits:bf four coin valués (L:e., .

W o . '

penny, nickel, dime, quarter) and identify which total was of greatest .

value, identity a thousand times 50, or identify how many hundreds

¢ are i a thouaand -

> .

In analyzing the 62 percent incorrect respon#es in tLe Applica-

. ' tions’subsection, it is apparent, that Charles was unable.to complete -

any 1items involning'frnctigns, ggometrf ot.algebra; ne correctly
answered 66 pgrcent'of the questions presented in the Subgronp of
Numerical Relationships, and 50 petcent within the Subgtoup“of Word:

. ' Ee
A ' e Problems. Those%items which were incorréctly answered dealt with ’ N\

identification of place values (items 51 and 54), and completion of \
. e \

"/ . ltwo step word problems (items-49 and 58) : o N
.q‘ . Theqe results suggest that Charles may be having trouble with ' : ..\ .

pfico value\(}tems 46, 38, 51, 34), with two-step problem solving N
’ - N N
(items 42, 49, 58), and with beginning division using place value.

Additinnal informal assessment wénld be warrgnted to determine the

~ ’

exact.natire of the skills Charles has acquired in these areas. Since

-

~all tests are.merely énmpies of benavior,.it is generally'tecommended ,
° . . . J ’ . .. i

to attempt to verify'suggeétive test performance with foliow—up

’ ~

asses sments. . The results of such a procedure cain help to clearly de-
‘. limit areas in which Instructlion can be useful. .
Tnat the use of'the error analysis‘nptrix\provides more informa-
tion than merely reporting genetal achievemnnt'1eve1$_(e.g:,_5.3% »

.should.be obvious: ' however, {t.by no measure defines diéabilities

. or unequivocally ldentifies probLeﬁ.nres. When a child‘performs

.

_poorly on a test item, several explanations are possible, Kirst, the

L4 . :
IS .*r . * '
. .

-




-

~ » - . , .
chfld may nop'héve developed the skill being_tesﬁepﬁ that,is, the

N

Ltest perfdrmange is~a valld indication of a problem. It is also

\ . o o g - _ .
-possible, however,” that the test performance incarrectly identifies -
a problem arg5 (i}e.,.ialse positive error)..” This may occur for a o .

) ' . . ~

variety of reasons. For example, the/ nature¢ of the behavigrs sampled .

by #he particulaf test may not‘match the way an indifiédéi child best

L . . 3‘ . . .r "\‘. .“
handles information or performance.(Salvia & Ysseldyke, 1978): the
. . , R Co

@ .

e +

PIAT mathematics subtest required multiple—choice'id¢hfif1cations with--

. - ~ \ . .'|' N
ouq pencil or paper assistance. It may be that some children can %er-

form PIAT items given differ espénse options.

9 . ) ¥
.It is also ﬁossible that chance errors have occurred wWithin a _
_ ) . ] : N
subgroup of items. The child may have lapsed in his or her attention'

to the task, may have misunderstovod the item, and/or may have applied.

an‘lnaﬁpropﬂiate model’ (e.g., addition for subtraction) to the item.

’ .

In analy2ing PIAT subgroup error matrices, one of severa% error patterns / )

ts 1ikely.® The child may progress-with incorrect followed_bé correct;
) . -
progfess yith correct and incorrect, apparently randomly; or progress

»

with enly corrigggor incorrect within the range of items sampled. Tt
£ - » ) -

—

~

is the responsibilfty of the teabher/diagnostician to attempt to analyze

. . ¥
"' patterns of errors and to develop tentative hypotheses with regard to

strengths and weaknesses. These hypotheses can then'be_verified with

s ..

subsequent infoxmal assessment. | » - '

-
-
-

Poor test performance may atso result from the child not having 5

, been exposed ig;gimilar ;B{Til aﬁﬁ>}nﬁormal experiences to thase chil-

dren on-whoﬁ:thg test was npormed. "Sadvia and Yssi‘ﬂyke'(i978) refer

- 1. # “N\
ta this as "acoulturation" and suggest that the interactiop between
) ~ ) .

‘




'.,. . " t 1 ‘¢ ) , . . N . . .- .
o ',ucculthrabion and actual hehavtors sampleﬁ by chis may reSult in h

a o4 ’ » P
7 ' .‘tgsLs'measurtng dtﬂferent tthgs for different ehildren. ﬁoor test

- N “e ‘. <
.

. o performance may‘only be relative to the partlcular group to which . )

an individual's *performaqse is comparedn(e.g.,‘the°110 bixth grade

[}
[ . .. o
. . . ot~

o males Ln the‘ylAT“Standardizatiop samp¥e) . - e . v .

P g .:’ . ° R S
. ~[t qhould be pvtdent d% here are problems involved 1n test}ng x
. ) s

g . T children., Regardless of Ch?y issye, fMhe uae OF = gnostic testing
U r ! "’ y o qa . »
* ﬁ’~-approa(h Yo the PLAT mathematics subeegt, . within the _range of the

.
-

Lo ~behaviors sampled, provides more infofhation fer yhich,tO'begih to

4 . ) ” . - :I.' °
- ’ e . » .

plan meaningful educational programs than,simply recqording global -

- -

: . . »;
«. r ; s e . © . . o \
~e5 . peritormance scores. 7 . ]

&
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. Table 1

Subgroups of PIAT Mathematics
b .

L .

Foundattons\ 2., Baslc Facts

3._Appi@cations

l.1 Number
Discrimination A

1.2 Size o
Discrimination = 2.3 'Money -

1.3 Shape
Discrimination

1.4 General Informa-

2.1 Addition

/ 2.2 Subtraction

-
A}

r
[ 4

(3]

.4 Multiplication

-

.g.DivLsion ﬁ

3.

3.1 Fracﬁions

3.2'Numerica1
Relationships

3.4 Geometiy

3.5 Algebra

R 4

3.3 Word Problems. P ' ’
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*. 12 * v ’ Table 2 , R . L
“ Behavioral Activities Within Foundations (1) Subsection of'P[kT Mathematics Sgbtest Lt B T
y ¥ s N o . .
Subgroup _‘eﬁAT [tem ) ' Behavioral Activity ;
- . - v
1.1 Number ) . glven 4. numeral, the child finds one like it in a set of four
Discrimination . choices (flnd down. l1ike). _ d
¢ o 2 given a numeral. the child finds one like it in set of four
Y Y chaices (find, down, like).
7/ ) .
. ’ 3 given a numeral, the child finds one like 1t {nas of, mathe- \ '
matical symbols {find, down, like). . . . ) \L
N X . - . . . i
. 4 given a numeral, the¢ child finds one like {1t in a get of numbers- A
- (find, like, down), . . s b
. 12 given four two-digit numbers, the child will identify the one . ’,
- requested (number,, 28). :
15 given a get of pictures, the child demonstthtes awarengsy of the
. concept of the smalleat quantity in a set (birthday caﬁe’
youngest chilkd).
/ ¢ \
i ' 17 ‘given a gset of numbers, the child can identify the one [that comes o
, ] ) Just before ten (numbers, just before).
. - 25 ’ given‘é set of numbers, the child can identify the one’that comes
. ' ) . just before 100 (numbers, just before, 100), J
. . . v
. 33 given a set of two digit numbers, the. child can identify what 4
) number is halfway between sixteen and twenty (series, numbers,
left out’ halfWay between, sixteen, twenty) , .
1.2 Size : S given a picture of four circles in different.size§’ the chtld
Discrimination, . « %  can identify the biggest one (shapes, biggest). . . .. —
6 v glven a picture of four pencils in different ‘sizes, the child J
. t can identify the shortest one (pencils, shortest). R
1.3 Shape 11 given four geometrical configurations, the child can identify
Discrimination . the curved line (cutved line)
22 glven four geometrical configurations, the child can identify
a double circle (circles. double circlc)
<
. 41 glven four geometrical shapes, the child can identify the one
. that is not a trianfle (shapes, not, triangle)
t kY \‘-. .
1.4 General { o 19 given four thoices, the child gan identify How many days there .
Information _ are in one week (days, hou\gfny’ one week),
\ 21 given pictures of four clocks, the child can identify correct
. time on hour distinction (four, clocks, eight o'clock).
.. 28 ] given four clock symbols, the child can identify one showing .
.. . R . twenty minutes after ten (clock, twenty, #thutes, after, ten,
. ten-twenty). . °
. \
35 ° givén four choices, the child can tdentify how qpny days there
o - are in a year (how many, days, year).'
40 ) givnn four ‘choices, the child can identify how mnny inches are
s . . ‘in a yard (how many, inches, yard)-.
(o .
. ¢ .
L bX) given pictures of tharmometers showing four temperatures, the
n child can identify the coldest te/poraturé (thermometer reading,
coldest, temperature), . B
69 - ‘givcn a Romhn ndmernl,.the child can' identify ¥The Arabie numeral .
‘ . . ,equivalent from four cholces (volume, series of books, marked,
v . - XLVI, Roman numerafs, Arabic numerals).
. v . N
— - A P’ Y
’ * )
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Bahavioral Activities Within Basic Facts (2)'ﬂubsectioh of PIAT Mathematics Subtest
. . X

-! 13-

Tabic * . . .

]
N

\ . !

. PEN N -

v

[Ty L [l
) 2% N 12
Subgroup PIAT Iltem # - . L. Bahaviotal Activity é?%7\ A
T e .v N T
2.1 Counting- and' 7 given ‘two ‘sets of objeéca. the child identifies the sum of theit :
, Mitrion ;"' clcuentq (two, gtandmothet, number, how many, altogethct) e '
9 given a set of objects, the child identifies a second set with l

2.2 Subtraction

2.3 Money

{

16

18

43

. glven a set of objects

' glven a set of three, the child subtracts two elementl and $

70, .8). . . .

the same number bf_elﬁments (dogs, cats, count, altogether’,
circles, equal, number, down, how many, same, group, set).
. . .
y

the child ldentifies the numeral that
describes the number of elements in the set (row, circles, count,
how many, altogether, number). :

) . - l
giyen a set of numbdta, the child 1ndicatcs the quantity of ththh
pairs (each, pair, #hops, how many, altogether).

i

child can add and identify the result (how much, twelve, nine,,,
dollars, altogeth¢r).

" given a two digit dollar value and a one dlgit dollar value, the ‘<

{

!

identifies result (three, puppiea, gave away, how many, have /

* lef, ’numbet, h?d left). /

. « i, "
. / ‘
given: the nqmbet five, the child subtracts three and 1dgnt1ﬂ1es

the result (five, pennies, spept, three, numbet, had left). /

resylt (storekeaper, twelve, pinehpples, sold five, numbe had

given the nymber twelve, the child subtracts five and ldenﬁifléé
left).

v ' ) \
given the number nine, the child aubttacts ‘six and 1dentﬂ&ies
rpsult (nine, years old, how many, years older, than)

- l

L}

given a s€t of four numeral choices, the child can 1denﬁ1fy which
is equivalent to how many pennies are equal to a nickel (pennies, .
same, nickel). ) ) *

given a set of four number choices and the numbers 10 5, and 1 .
_the chiid can identify which is equivalent to how magy pennias . v’
“aqual a dime, a nickel, and a, penny (dime, nickel, penny, how
many, be wotth altogether). . . o
K4 -~ * ?
given ‘a set of four number choices, the chidd can dentiff the . .
one equivalent to how many nitkels equal forty cents (how many, *
nicksls, equal, ‘forty, cents). . .
given four coin values of the monetary system, the child can re- .
combine, muftiple units of those values &nd identify which is of ~ * ’
greatest valua (most, money, Penny.‘nlckel dime, quartsr, 12, 3,

.
N ' hd « . e
.

given a set of four dollar and cents vnluca, the child can find"
the sum or product of six Juarters (newsboy, collected, quarter,
dach, Sunday paper, sold, six. papers, hov tuch, cblloct? alto-.
gcbh.t).? N

\ ' T ( .
. ' o o / . A” ¢!
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. . : . ’ ~ N
» 1
' ; T g - Y
*  Subgroup N , PIAT Item / “ N Behavioral Activity v
v tw . - +
R 2.4 Mdltiplication - 30 given a mathematicgl statement with a missing operation sign,
" * - the child can identify, from four choices, the sign which mkes
: : ', the statement correct (sign, true). .
- a I'. * .
oL ) ) - -;1‘3;3’* o givén a one digit number, ‘the child multiplies by another one
W o . . i digit number and com,pl‘eje,s the product (six, five, pennies, how
! i ) 5 many, altogether) o
] s ¢ W ! -
16 &vm a set of seven,'the child multiplies by five and identifies
' . - , result (seven, rows, desks, classroom, each, five,; how many, ..
altogether), i :
. . . . .
. i ] - 46 given a set of number choices, the child can identify a thousand
' 4 ’ W times 50 (number, represents, thousand, times, 50).
2.5 Division 31 given ‘four é&%f symbols, the child can find one whlch can be
) . . divided into two equal-subsets (four, groups/sets, crosses,
. _ divided, two "e);act:ly, same, nurnber, each).
‘ 32 .8lven a set of twelve, the child divides lt by three ari 1dent1—
, fies result (twelve, pieces, candy, divided, equally. among , ™
: ' three, how many). .
. . “ " o ' 38 giben a get of four number choices, the child can identify how
. . . many hundreds are in-a thousand (how many, hundreds, thousand).
' ' : 39 givén a set of four number choices, the child cah identify how
ol . many threes are in eighteen (how many, threes, eighteen).
5
52 glven a two digit dollar value, the child can dlvlde b’aihgle .
. digit number and i{dentify result (eight, earned, nine%ﬁsix, .
e n . dollars, altogether, divided money, equally, among,' themselves,
.o C how much, each, shnre)
. ) ’ \ e \ y
. N
Lo . T
- L4 A ! . ) ‘
/ 3
.
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Table 4 .

[ Behavioral Activities Withinllbplgtutioai (3) Subsection of PIAT Mathematics Subtast

13

' Y 1
4

b - - &

Subgroup PIAT

Ttem #

* » Bahavioral Activity B

S 2

3.1 Practions 13
20
47

55

3.2 Numerical
Relationships

37

62

65

72

(".‘.

L o

’

_ - - ——
given a set.of four ci clfs divided in various ;?Bﬁortiona, the
child can ddentify thelone that is cut in half (circles, cut in

half),

-

glven a set of' four circles divided in variota prop&rtiona. the
child can identify the one that is divided into fifths (circles,

divided, fifths$ - . £

glven a problem itwvolving fractions and requiring one conversion,

the child sglves for the difference (served, one-quarter, ple,
lunch, oge-half, dinner, how much, is left).

. gived a set of fractions, the child can put each in {ts lowest

terms and identify the non-equivalent one (fraction, not equal,
exdctly}'Bne~thitd). . @ -

given a set of two digit numbers, the child can identify what
number belongs betw
(series, numbers, 1 t out, missing)*

[

given four equations with zero as a factor, the child can idontify

the one which when solved would be true (statements, cofrect). s

-

given a set of four digit numbers, the child tdentifies the ten's *

place (numbers, digit, 8\ten's place) .

given a set of numbers, the cnild can ldentifw:the thousanda and
tens place (numbers, equals, 18, thousands, 6, tens). .

given two twdldigit numbers differentiated by numbers in the tens

en 15 and 20 in a multiple by S numhet sequence

—

and ones place, the c}ild addy’ the tywo digit numbers and identifies

or multiplies ‘each set, adds and identifies the result,

the result
(numbct! tands for, sum, .statements, 7, tens, ones, 5),

AY . ’ ~
givea, § picture representing.gallons and tenths of gallons,™the
child ¢an add one tenth’and identify the result (gaaoline pump,
registers, gallons, tenths,. pumped out).

given an equation, "the child can multiply a single digit number

by andifferent power of ten, add each product, and identify the
result (number, represented, expression).

glven a multiplication problem, the child can drop two zeros
from the multiplier and identify the product as a fraction of
the original product t(effect, product, dropping, two zeros,
multiplier, statement, as great, the same, times),.

given a saet of Edcto;ed expressions, the child can identify the

- complex operation expressiort that is not equal to 596 times 5

times, 5),
o

(cxprcsaion, not equal, 596,
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- 1] 454' —
T N - ¥ . L)
. Subgroup PIAT Item # . Behavioral Activity
4 I N Pasl /
S .. 1 1 - !
Y. 3..3 Word Problems 45 given a specific time, the child can add more time and identify.

a

‘8

49

s
50 ¢

¥ 8

59
61

63

66

78
56

64

68

.74
76
79 o
‘81

84

[

result (started, work, elght o'¢lock, morning, seven and one-
half hours, no, breaks, lunch, rest; time, start),. Lo .
given four pumerical choices, the child can identify the sum of
a problem iqvolvinb the convension of pints and quarts (bought
quart, milk, pint, how nany, altfogether). ¢

- >
glven two equationa,involving money values, the child can find
the missing factor that makes both equations équal (bought, 12,
qgnns. juice dollar, how many, each, quarter, spent).

S
gtyen the pri?g of a dozén objects, the child can identify the [
price of 36 o the objects (eggs; 60, cents, dozen, how much,
36, coat) ﬁ .

given the concapt of one yard, the child tan subtract a Eraction
Tof it (1/3) and identify how many inches are left (woman, one
‘.yatd, ribbon one~third, how many, 1nches, were left),
.
given three elements of a gracti nal equality, the child finds
the'missing elem®nt (each, numb¢r, trays, fruit, 9, pears, 3,
apples, 18, altogether, how many, all). . :

beginning with a single digit number, the child can identify the

number- which would end a sequence involving addition of ‘each ¢
copsecutive number beginning with one and ending with five (tree,

4, Anches, tall, planted,- Bne year, 5, two years, 7, three years.'

10, four years, 14, how many, after, five years) R
given an amount -of money, the child completes a petcentage of the

amount (252), gubtracts’that product and identifies rdsult (man, .o
earned, $60.00,"per, week, 25, percent, withheld, taxes, hbw . '

mych, uoney. take, home, $35.00, $45.00, $48.00, $25.00). ) !
w— .

gfven a nuiber containing a decimal value (1.12), the chiid

, can change that value tp a percentage and identify it from four
Fﬁchoicea (present. salary, previous, year, percent,'former)

given a circle with various parts indicated, the child can
identify the radius (letter, identifies, radiga, circle).

glven a description of a type of ttiangle and four written .
choices, the child can identify an isosceles triangle (triangle,” -
two, three, sides, equal, length, type, equilateral, obtuse,
'1303ce1es. acute). . K
given a deacription of a five or more sided figure and four
written choices, "the child can identify a polygon (two-
dimensional figure, five, more, aides, ellipse, rhombus, quadri- -
lateral, polygon)

sl
- i

given. the diameter of a circle, the child can identify 1ts’hpprox- S
imate area in square inches (diameter, circle 14, inches, approx-
inikte, area, square inchea) ©, A

given four choices. ‘the child can identify the sum of all three
‘internal spgles of an obtuse triangle (sum, all,”’ three, 1nterne1
angles, obcuae criangle)

P -

given the meaeuremonts of the sjdes of 'the right angle in g ~
right-angled triangle, the child can identify the. srea of the
triangle in square inches (t®o sides, either, right angle, right-
angled triangle, 3, }nchen, 4, area, square ipchaes). .

[
A .

given four choices, the, child can identify how many degrees thd
*hour hlnd of a clock rotates in three hOurn (three hou?s. how
many, hour hand, clack, rotate)

Ay % s .
given four formulae hoicas. the child gan identify the formula .
for area of the complete outsida surface of a cylinder (formula,
arel, complotc. outside, aurfac.,ocylinder).

given a trian;}u and the measuremants of’ sach nide,,the child
can identify the eine of an lngle in the trilngle (.inc. angle,
brimgl.o) ty l _ e

~ N “ \\
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PIAT Item #

Behavioral Activity

. hub@noﬁg A

£ e

144 Algebra “or 67
" . - \ -

- 70,
¢ 71
~ 75
* ’ . 7
- “ .

’
80

83

oxpreuion (cube root:, expression).

¢ ’ . )
given an algebMgic equation involving an unknown number and its

square, the thild can identify the factors of the expression
(factors, expression). . .

given an unknown number ‘Yvariable), the child can divide its
fifth power by fits gecond power and identify the result (term,
represented, ratio),, - ‘ ’

glven four choices, the child can identify the cube root of an
]

‘given two numbers 1nvolv1ng square roots, the child can ?cg! and
identify result‘: (sum). . .

given two algebraic oquaiions (involving two variables), the
child can identify two missing variablhs‘in an algebrain oqua-
tion that equal each other and can 1dentify one of the two °
variables (t:rue _equal). . ‘ L

given four two variable -equations, the child can solve them to
identify the equation where X decreases in value when Y decreases
1nfrllue (equation, decreases, va‘luo). '

glven four choigey, the child can fdentify an equation that, when
graphed, would paaz through the origin (equations, graphod pass,
through, origin), j

.

glven four number choices, the child can 1tfcnt1fy the factorhl
of a single digit number (value, 4, factorial).

,-
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-
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- Table 5
. ' Erﬁof>An&Iysis Matrix for Subsecttons and
‘;‘ Subgroups Within PTAT, Mathematics Subtest
A J v N
1. Foundations Q
. 1.1 .Number Discrimination ;1—2—3—4—12e15-1?L25—33~
¢ . . . _
1.2 Size Discrimination ~5-A- ' , <
1.3 Shape\D%qcriminatioﬁ, ~11-22-41- - ;o S
. 1.4 @eneral Information - =19-21-28-35-40-53-69-
*» 2. Basfc Facts '
[} R L4
2.1 Addition ~7-9-10-23-26-
2.2 Subtraction- -8-14-24-27- : N
-~ A3 .
2.3 Money"’ -16-18-29-42-43-
2.4 Multiplicapion L// -30~34-36-46- 3 . '
2.5 Division , ~31-32-38-39-52~ S y
. . - . .'\"H‘:.- . - ~
3. Applications T
) . ) . * N . ) . o .. ~ (4 .
3.1 Fractions, > -13-20-47-56- - 0
3.2 Numerical Relationships he -37-44-48-51-54-60~62-65-72-
' 3.3 Word Problems ~45-49-50-58-59-61-63-66-78-
3.4 Geometry A ~56-57-64-68-73-74-76-79-81-84- *
3.5 Algebra : -67-70-§1-75-77-80-82-83~ e
' . ‘t
Summary x
: et ,
Foundations Basic Facts ° Applications *
/ = % correct / = 7% correct /| = % correct
/ = % incorrect / = % incorrect /l_= % }ncqfrect - ¢ v




A ., Tmable 6. . T
: . . ! o g . ’
Example of Error Analysis Matrix Application é * _
. .l . . " , /‘ . 'i? N ;.‘ & I
- M ’\" a.— e : - 1 \. ©
' - . . ’ I . . ‘ﬂ’ ' e
. 1. VFoundations . .
- : 4 ) ’ ‘v—
“ 1.1 Number Discrimimation -  —1-2=3-4-12-15- 17/25@ 16073 S
C " 1.2 Size Discrimimatfon ' -5-6— s e
R t.3 Shape Discrimination ~ - _ -11-22¢41)} 100% B
‘__- IR IT4  CGeneral Information -19- 21 28—}(“69— A
' 2. . Basic Facts ¢ 7. ,f NI . o S ' d
2.1 addition . . - G U0 -7-9-10- 23 26-
2' 2 Y*)ubtra(:tion - ' ; | K -—8-14 24 27~ -
| - .+ ¥2.3 Money. i e «—],6—18 ~29- g@ 50
¢ N LA 204 Multip__l'icapfion . - i
< 2.5 pivision . 3¢ 80% .
ST et Raor ') ,
T 3. Applications . é . ' .
a o w3l Fractions > - 0% .
" 3.2 Numerical Relationships | ;_4\60—62 ~65-72- 60
/' N . v
" 3.3 Word problems @ &59 -61-63-66-78-  50%
. . 3.4 Geometry R 36-0-64-68-73-74-76-79-81-84~ 0%
3.5 Algebra e ' -67- 70—71 75-77-80-82- 83—
) o . . R ‘ R
. 3?‘-
. . ¥,
pummary g ‘ : 2
) B Foundat{ions . * + Bastc Facts ’ - Applications S '
o4 Y NN 5 - agy foo
: = = 807 correct . == = 73% correct —= = 387 correct
L omg o | I 8 oo .
. . = =:20% incorrect: . w7 = 277 incorrect == = 627 incorrect . :
g ‘5 _ g_‘-‘-' 11 P 13 . .
<y e cot‘kect,%ﬂt’k}in subgroup ‘ /\ S e _ (
P R ' S . \
: ) > \.
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