v L2 . " -

DOCUMENT RESUME o .

ED 109 188 T ' TH 004 638 _
AUTHOR Petrosko, Joseph M.; Hufano, Linda
TITLE An Assessment of the Quality of High School .
: Ny Matbematlcs Tests. _ o .
PUB DATE {Apr 75}. . 7
NOTE © 20p.; PajE presented at the Annual Meeting of *ha

: v National COUPGll on Measurement in Education

(Wash*ngton, D. C., March 31-2pril 2, :1975)

EDRS PRICE - MF $0.76 HC-$1.58 PLUS POSTAGE ¢
DESCRIPTORS Rlgebra; Comparative Analysis; *Eva‘uatlon°
*Evaluation Criteria; Geometry; *Mathematics;
*Sacondary -Education; Senior High Schools;
. *Standardized Tests;~me§t Construction; Test -
Beliability; Tests; Test Validity

ABSTRACT .
An-assessment was made of the psychometric and
educat‘onal quality of all h;gh school level tests of general
~mathemat1cs, applied mathematics, algebra and geometry. The study was
part.-of a large-scale project involving evaluations of all
standardized secondary school tests available in the United States.
‘Assessments revealad .most tests to be low in many types of validity
and reliability. Tests of general mathematzcs, which included
arithmetic, fared the best across 39. ‘criteria of test,quality. Test
developers are not meeting many basic standards of test guality in
constructing mathematics teSts.‘(Author)

-

, .
i M v

@

-

3 ok ok ook ok ok ook ok ok ok ok ki o ok i ok ok i i ok ok ok ok ok ok ok ok i skok ok ok ok ok koK ok ok ok ok kR o sk ok ook ok K R oKk K oK
* Documents acduired by ERIC include. many informal dnpublished *
* materials not, avallable frqm other sources. ERIC makos every effort * |
*. to obtain the best“copy availabl ‘nwve*thkless, tems of marginal *
. " * reproducibili ty are oftén éncountered and “this affects the quality

s * of the microfiche and hardcopy rbproductlors ERIC makes available
%*
*
*
*

&
*
via the ERIC Document Raproductlon se (EDRS). EDRS is not *
respon51ble for® the ‘quali+y of th orlglna document. Reproductions *
*
*

Y N

supplied By EDRS are the best thdt tah be npade. fr@m the originalvy
******************************* ok ok ok K R ok Rk *******************y**




. e -
- .
[ - . ’ ’ - -
. \ .
. b N N
¢, ‘ L .
- h -b
N - V
re
. - / _
’ & .
' . A [
. ! 1. . -
’ 1 ~ \-: .‘ . ‘ e 1
AN ASSESSMENT OF THE QUALITY OF HIGH SCHOOL MATHEMATICS JESTS* ’
‘s .
< P o? - - «
’ *
. : i .
) .+ ~ Joseph M, Petrosko ” ' -
Center for tHe Study of Evaluation - . . W
UCLA Graduate School of Education - R ¢
- > »
’ and - g “
U S OEPARTMENT OF HEALTH, -
ELFARE . . :
AL NSV ITUTE OF ) - Linda Hufano . , ‘
s mmMéﬂmﬁ?%u~é%:& . -« Garvey Schoo! District . Lo
! . . Ll
D e ORGAN 2410 ORIGIN Rosemead, Californja Ny .
ATING (T POINTS OF VIEWOR OPINIONS « R ‘
STATED DO NOT NECESSARILY REPRE . &
SENT OFF{!ALNAY!QNAL|N$YIYUYEOF
E?JCAHON POSITION OR POLICY . e
. o ; . . |
[ : .
L3 . «
. ’ .
L3
v M Y
1
', 7 X .
- Y
oY
. - .
S . \ . ' '
L “Paper presented at the annual meeting of the
National Council on Measurement in Education,

MWashington, D.C,, April, 1975

. 3 ~ . b .
ERIC. o - 2
S T o :

. - - v
° |




- B

2
. ‘ ©

Between 1972 and 1974, the Center for the Study of.Evaluation (CSE)
o, <

systematically'evaluated the great majority of published tests on the

&
]

_secondary-education level (Grades 7 through 12). Evaluations of more

than 54@D tests or subtests of batteries were published in a set of three

&
volumes (Hoepfne- et al., 1974). The evaluations provide the user with

-4
39 educational and psychometric quality ratings of secondary-level stand-
™~ - ’ :
ardized tests.

This study concerns a subset of the evaluation ratings - that“of

mathemat ics tests in grades 9 through 12. The objective of the- study”

was twofold. 1) to compare and contrast the quality of tests in var [ous
areas of mathematics, and 2) to note those.aspects of test constxnuction

to which developers could direct their future efforts.

METHOD )

’

Personnel

All test evaluations were perﬁ%rmed by individuals trained in educa-

tional testing. The majority of test evaluators possessed either an MA

or a Ph. D, in education or psychology.

Procedure '

k4
A multi-step procedure was followed in the evaluations:

s - .
* 1. Following a canvass of test catalogs and test publishers, all tests

suitable or recommended for secondary students, except clinical and projec

tive measdres, were ordered.” ©o : - : 2

2. For each test, evaluators decided if the instruments would be eval:

-

uated in whole or in parts. A subtest was fvaluated if,it Yieldéd a separate

score which the publisher -or the organization of the test itself clearly ..
3 N ' .
] . B 4
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indicated could be 1nterpreted‘5qpérately. Using this rule:-a.test wag
» evaluated: 1) as a whole and for each of the subtests, or 2) only as a -~

$ ’

whole, ‘or 3) only for the subtests. .. L. .

3. Eath test and subtest was categorized by grade leyel'éccordiﬁg

! LY

N * .

y ) N s E . . .
to the cldims or directions of the publisher. In the absence of such in-

vy

’

a
v

A . N
formation,.test evaluators estimated grade levels according to.common

o
PN

curriculum sequences and item difficulties,  Tests 'were assigned .o one

-

’

e . .
) or more of three separate categories: 7-8, 9-10, or 'IP-12, Those tesrs. |
X " ¢ :

that spanned categories (e.g. some tests weye‘1a5eled “high school' and

intended for grades 9 through 12) were evaluated for each grage Eombéna?
’ ¢ N “ A

tion and reported separately at each level', - . \\

i

" . 4, Two raters independently assigned each test or subtest t;\bne

$ '
of 298 goal categories ~ 234 goals subsumed under 64 more general”goals.

- “

?

The goais coﬁprised a set especially constructed by the Evalyation Tech-
nologies Program run by CSE. Using textbooks, currfculuh.guides, jourpal

articles, and other publications, the doals constituted a comprehenéive

N

taxonomy of secondary education in terms of student outcomes. The wide-~-

. v

ranging collection included traditional subject-matter areas (e.g. goals
in English, Mathematics, and Science), Vocational, and Career Education.,

’ ' N N T
Personality Characteristics (i.e. goals in the affective domain), and

N -
-~

Physical Education. ) ; 7,

* 5. Aéter decisions were made abqut evaluation of gug;estsg about
assignment to grade level, and about categorjzaQion into goal area, the
tests were evaluated on 39_criteria of “test qua!itxi/ T5;’3§ criteria
were grouped into four broad éreas: ﬂpasJ}ément Valiaity, Examinee Ap-
proériateness, ﬁpministfative Usability, and Normed TechnjéaT'Exce;lence .

. , _ . . ’ l
Q . 2 i e B . ) '
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(yielding the acronym MEAN, evaluation system). These criteria were only
: . nevasuetion =n

e

applied to the materials provided by the "téé;. publisher or dist-ibutor, .

’ 2 n

, For each test or subscale that was eyaluated, the reviewer used a '

stqhdaﬁd’ré{ing fd;m. Every test wa; idé&gén?ently rated accordiBg ro the
,MéAhfsystem by ;r\least'two raters, eaéhyﬁbrﬁing without access to the
other's rat'ngs. The final’adjudjqétion of ‘test assignment to goaa area’
and aajudicatioé-of tHe-39 qua{ity :étings were both Eerformed by'an

7

additional rate-. -

o

- . S . Lo "
It is important to point out that a standard was applied in considering

supporting nformation on all tests. Thirteen of the 39 MEAN criteria deal

with empirica! aspects of tests, mostly validity and reliability, For these

* cri'teria, two rules were devised: The stugent samplés used ir. generating
. r 3

empirical
Jérades for a given evaluation (7-8, 9-10, 91-12) and (2) must include stu

i . -

dents at, but not more than one-grade level above or below these grades. .

Using these rules, a test being evaluated for Grades 9-i0‘wou]d receive

credit for validity or reliability criterion if student samples conta,ned

ény grade combination that incltded grade 9 and grade 10, but did not tin-

w . .

chude any studenfs at grade 7 or below or grade !2 and above. ¢

A

~
-

>

The practical effect of these Fules was to downgrade those tests where

.

care was not taken in reporting data or in planning validity ard reliab !

ty studies. ‘A number of tests had "high school" forms in which a m.x of ,

i}tudents from all grade levels of high school were used in test deve'op-
A .

-~

ment., Such data were not credited. For example, the data for the grades

‘ &

9~10 evaluation did not receive crgdit because grade 12 1s more than one
x
grade above grade 10. Similarty, the data for grades 11-12 were not cred

ited since'grade 9 is more than one grade below 11, \ ;

data must: © (1) contain some $tudénts in at least oneé of the two - .

vt
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mathematics for students’ in g‘radé$9;through 12

R . R ., .
The complete set-of evaluation ratings, along with the list of goals.

°

and a detailed description of the evaluation procedure aré;coﬁtained in

N . o

Hoepfner et al. (1974). The present study focuses on testé,giveﬁ.in

.

(i.e., contained in the
2 :
? .

.

. ] . j .
volumes for grades 9-10 and JI-IZ):\ These tests were crosstabulated with .

~

0 ‘ <

a number of the 39 evaluation criteria, 4.

Foyr, areas of mathematics were seletted fér study. Their descript}ons,

«

follow, : < oL ' ' )
. : ' e . ¥
General Mathematics . -
w . 4
. . Jncfuding -, Arithmetic, Nimbe r Concepts Systems and

3
Sets; Measurement.

Applied Mathematics E f; . .
Including - Business and Con?uqﬁr Math; Industrial and -

,/Vocational Math; Computer Programming; Computer Theory

2

]

and Practice.

Algebra’

M

. Indrﬁdlng - Algebraic Skills and Concepts, Real and Complex'

R \ Radicals, Logs,and Functions; Linear Algebra. ‘ F

~EL
. Geometry : ¢
Including - Informa] éﬁemetry; The

. \

Number Systems; Equations and Inequalities;.Exponents,

‘ -~

,

e~

>

Nature of Proof in Math; -

N

\ .
Euclidéan Plane Geometry; Coordinate Plane Geometry,

. R
~ “Solid Geometry. ' -
. .
P » J
. . | /
- L A :
N . 4 A N -t
- - - ’ , 0, .
Co P 6 i
. - o ; t o
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- RESULTS : )
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The ratings of tests on several criteria related to content and con-

struct validity are shown in Table 1. "Two-important aspects of content

v
*

»
validity were exam ned whether item seiection procedures were rigo-ous
v 1 . M :

’

end whethe® empirical item selection.occurred. Fo- éppvoximatélyMSO% of.

- -

the tests across-all four mathematics categories no ‘nformation was of-

. ) ¢ '*—; .
‘tems were selected7ievkdeﬁcq was sought on the publisher's
* o . . . + .

sources of information for test construction - curriculum guides. texts-

.

fered on how

books etc.). Across the categories, about 10 percent ot fewer of the tests
" ’ ‘, ). - ? . - R

contained a repo-t of any empirical procedures Tor 'item selgction (e.q.

jury of experts, item analysis, criterion group analys:'s, efco)g As with

- ‘( ) S ' ‘“* ’ -'

all validity and reliability criteria, it must be remembered that emps -

t N B - N ,
cal procedures had to Be based on samples éﬁ?students including, but not

.

4

more than one year above or below, theiage,réngg for'which the test was

- oo -

N

~“

evaluated. .

0

~
’

. . N : ? .
v In construct validity, tests were examined on “four ‘criteria. Few

- ~

« . v ' . ) _ . R e
reported divergent validity information«(cogfelatloq ), factorial validity

L4
information (factor loadings), or experimental uses of a test (employing ‘it*

-

4 .
. .

in.experiments or evaluationsy. A fairly large proportiaon of tests in

\ . :

\

~

General Math and Applied Math were -credited with Theoretical gupport. In

v
N ’

. s 5

‘

: : - . ' SN . : )
order to be so rated, it was required that some justificat'ion be given of

P

’

.

'

the test's existence. An example of such justification,might be a statement

} s

like:" "in-the past decade greéter attention
kY v,

b

’

of mathematics." 4 .

-

«

T -
v

}

. .
‘ o 2 ' ,
: A
L .

S .
v N

.,\‘:f N 7 v

. . .

. “ )
has been directed by educators

io the teaching and ltearning of set theory as a basis for the understanding
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-y = Table |
. - - S
Percentages of Tests Receiving Ratings in
Content and. Construct Validity
= : =
_General . Applied .
\ ’ .+ ' Mathematics Mathematics Algebra  Ggometry
) : (N-322) - (N=26). . (N=122) (N=52X
. —y - . — -
Content Validity C . :
item Selection 0 . : .
Detailed Description : . . .
of ltemSelection 18 - 7 16 14
Statement Made on '
ltem Selection . 35 .8 47 ‘ 27
. . | N f
. No Information on -
Item Selection Ut L7 85 37 ‘59
Empirical <@ ° YES - 10 T o0 '8 .6

ltem Sedection NO 90 100 . 92 96

Construct Validity

Divergent Validity YES 2 © o Co 0
information v . NO 98 . 140 = - 99 :100
Factorial Validity YES 2 . 0 o -3 -0
information * NO 98 100 ° 97 100
Experimental Use + YES 1 0 - 2 . 0
of Test | N0 Y99 100 .98 100
Théoretica\ support  YES 70 . 65 8 8
given ’ NO 30 . 35 92 - 92
‘ L
¥ — ~

Table 2, shows ratings in concurrent and predictive validity.- For

both\types of validity‘and across the four areas of mathematics, few

-

. studies of.any kind were reported, although a fair number off General

-

" [

~

.
\\ , 67"71 ) 4

N

.z

F
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1

- Math tests had concurré!t valldiiy correlations

'

tib\\ ,ﬁ - . -3
3"‘ - Genefal . Applied . P ’ .
0 l -Mathematics Mathematics Algebra Geometry °
g J a (N-322) (N=26) (N=122) . (N=52)
3 Concurrent[;afidlty . ' .
Stddies rf#erred to ' ,n & . . 5
.70 R 15 - .0 6 ' L
Studleﬁ réfe.red to - T E g
30 <r 70 0 -, 2 0 ‘ 3. .2
No stydles‘referred to .83 100 9 o 9
Predictiv_[ﬁalidity . .
.70, ’R¥leyant criter- - ‘
ia, lnteﬁval of > 1 : ' -
month oss-validation \
shrlnkagd 10% - ] 0 0 2
.70, Relevant criteria, .., . : °. )
lntervallof > 1 month 3 Lk 3 .- 2
30 <r < )70 or. Question~ . . }
ableCriteria 5 8 . - 3 2
i -, N
No study ‘performed o .
Irrelévant Study 92 - ~.88 . ?h 94
d $ 2 L X i
% e b , .
ame , 4. w?l-;_. S) ' e .

.
.

L
<

-

Applled.Mathematncs were Ii
Dther math areas.

related to cmmeduateapost hngh -school employment.

2

fact would make collectlon of data on some criterion such as JOb~SUCOe§S'

a relat‘vely srraightforward processn

N

<

.

a s

~

»

D

A

,x

’

L]

.

~ .

“»
‘above a7d;

K]

-

’

Tests in

even though the Applled Math area was more clearly

tgl!: better in predlctlve yall‘dlty than the

. -,

Presumably the latter

3

[}

?

A

EN

.

* - For both%concurrent and DredICtIVe Va'ldltyg\"efefEEd to by the .

.

%,

i ~

T

¥

" Standards Ffor Educational and Psy;hologl_g} T§§ts (1974) as criterion-

regaaed validities,

e

L R

“Ftself,

A

- waS*patently ,rre:evan{ or unrelated to the goal area of the' evaluated

N

B kY

test,

»

.
)

'
.

r

- »

N

S

the test was not'credited.

pes

3
e €

.Table 2

!

~

.,

" Percemtages of Tests Recefvlng Rattngs in

Concurrent' and Predictive Validity -

tes. evaluators Judged the quallty of the cplterlon

- If the crlternon - test or a measure of success at someth,ng

v
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) "Fbé tgét-retest reliability, tests were credited if thé time span between
testings Qa; one month or'mﬁreul Retesting with the same form or delayed a'te-
nate form testing were both acceptable. Regardiné‘rhe‘Eriterion of internal
consistency, split=half, Kuder-Richardson, or alpha coefficients were a.' ac-
cepted éé:evadence. For alternate form reliability, either immed)ate o- de-
]éyed testing was.creditedx T o . . \\
. ) ’m; M ‘ , ?
Table 3
Percentaées of Tests.Receiving Ratings in .
Three Typés of Reliability Y
. General . Applied . .
. Mathematics Mathematics  Algebra Geometry
r (=322) . (N=26) (N=122)  (N552
Test-Retest ‘ . = A PR
Coefficient . ) '
" r,> .90 ‘ 1 0 0 S 0.
84 < r < .90 ~ 0 0 0
.70 < r < .80 2 o . - 0 Tooo
ri< .70 93 100 100. 2 100
.“Internal Consistency
Coefficient ’ .
. r 2190 19 k 0 5 0
80 <r< 90 - 4 10 S .
.70 £ r < 80 - 0 1. -7 1 0., )
‘ y ; - ’
r<.70. 73 .85 84 89 .
Alternate Form ' i c . .
Coefficiept T < . -
F > .90 R T " 0,
.80 < r< .90 - 5 8 PR 0
¥ ‘ v - ’ ~ _/ * 1
JoO<r < .80, 2 0. . | . 0 .
r< .70 ' 90 T 89 ! 98 100
LS \“"‘ 8 , ~
) .‘:L 10 . »

v » ° -‘ . - ! - . i .
L o ¥ v ' , . ) .
~ ' . N - - v
- P

L .

ternal consistency, and alternate-form,reliaHlety. For wéll over 75% of the
- a . ) M s
. 4 ) . .- ~ ' N T .“
tests, correlations fell below .]0 or were not rgported. A fair pertentage

|

(19%) of General Mathematics tests had high internal consistency coeffic:ents.

: 'Table 3 _shows how-tests fared in }epbrted correlattons of«test-retest . in-




Up‘to this'point, the ratings were related to ‘purely technical qualjties'
of the test. However. many of the criteria.in the MEAN test evaluation system
o . . ’\’ _Q . ‘. LN e
* pertain to'broader issues such as (1) test interpretation, J(2). quality of scoré

« v

«distribition,” and (3) ut:lity of a test - .for decision making.

\- N

R : AP . . R

1.” ~Table 4 conta.nstfive criteria related to test interpretation. F rer’
N > -

>

A
&vl

- .

", on the positive,side most tests showed thei'r capabil«ty of being :nterpreted
: . ) , : :

by the schoo! staff -ather ghan.By a‘Specialisf; Further, scoge convers on -

v [}
~

¢ < - -
was usually simple (oné step from raw score to scaled score) and 50 percent or

3
® 8
B

more of the tests had commonly used:-converted scores, such as pe-centile ranks
or grade equivalents, Less positive were the findings .shown in Norm Range. *

. N R N A

Most tests were.ré&stricted in range, that is, the upper and lower limits of

' -
s . . '

the norm group weFre less than two yéars beyond thé levels for which the test
4 -

v

_was evaluated, For example, most tests evaluated for gradés 9-10 had norm

L

) : 3 N -

" groups that’did not contaip 8th graders or 12th graders. Alsd, norm groups

" vere ra}ely nationally,representative. and failed to achieve geographical

. 2 [y

~ ' A -
representation or to use random sampling procedures. (See Table 4,6 page 10.}
. . \ EN ,

o * ¢ ., , 5 “
2. Several other criteria on norming procedures ang scores are worthy
\ \ :
. . . LY . ?‘-
of a separate Table. As can be seen in Table 5, about two-thirds of mathe-

- . - .

matics tests had %eplfcabje~bqﬁting procedures. In other words, procedures’.

" -

of admjnistration, .scoring, and intepgretaﬁioq were sufficiently standa;dized'
o oL v .o
“so that results coutd be duplicated or replicated from the ngrm group. Quality

v o

4

of score distribution and of sgore graduation variéd amohg the areas of mathe-

matics., About 75 percent of the Algebra and Geometry tests had badly skewed

r
N
N .

distributions (or noJinformatidn available at all) and had rather crude convert=
4
1

ed Scores such as quartiles. Te§ts in General Math and Applied Math tended to

' . T . .
have better score distributions dnd more graduated standard scores. (See

IS s

-

\

Table 5, page 11.)

.
P A 7ot provided by eric [
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‘N N
; . : Table & ? L
Percentages of Tqéts Receiving Ratings on R
<« Criseria Related to Test Interpretation . ™ «
. ' N A . a“
A Y AL‘- — . »
: General Applied -
Mathematics Mathematics Aigebra Geometry
- : (N=322) - (N=26) . (N=122) . (N=52)
> Norm Range i *. ) -
At least 2 years ) 15 . L 1 0 ‘
:_Restric;ea range ¢t . 85 “ 96 99 . 100
Score Interpretation ) séé :
Common and simple g7 ¢
‘converted scores® . 62 81 B , S51.- 52
- Novel, ambiguous, or - - o
. no converted Scores 38 T 19 L9 b8y '
. Score Conversion . . )
Simple or no ' . . A ‘
conversion~ T : 81 . 82 83
: Poor Tables or 2 : mgr | i
step conversion . 20 ° « +19 17 17
- 'Compl}cated conversion* 2 . 0 ’ 1 ;
Norm GroUE . . |
L Nationally repﬁéggntativeb '8 0 T2 2
Not nationally repre: . . ' o
. sentative i - 92 100 . 98 -98
K \ ‘t\ - ~— . )
. - Score Interpretes ) - X . .
Sehool, staff o 98 ", 96 © 100 100 .
- Specialist . 2 : L . 4_l¥ 0 ;.0
. I~ .
- -
. Common and simple were' pass/fail, percentilf ranks, mental ages’, '

deviation 1Q's, and graae.equivajents.

.

bNationqlly representative meant having at least four of the following
attributes: (1) cluster, stratified, or random sampling; (2) norming
less than five years old; (3) all areas of U.S. sampled; (4) appropri-
ate age range represented and exhausted; (5) racial/ethnic representa-
_tion or separate norms for such groupsy (6) urban, suburban, and rural
samp\ing. , , ; C .

o . o ’ | r

.
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Table S

.

v .

. ' Percentage oF Tests Receuvung Ratings on Criteria of

i

P

-

, Replicabi ity of Standardization Procedures,~Range of- Coverage,
. . and Quality of Score, Graduatlbh :

LY

I

' . ﬁenefaj e Applted :
: . MathematTcs Mathematics. Algebra -Geometry’
. . Y (N=322) ° {N=26) . {N=122) | (N= 52)
Can the testing® procedure*be»' . B } .
oo duplscafed? ‘A-e procedures . &, . S
. of administ-at:on, scoring, :
and interpretat.on stand: ! ‘ )
-+ ardized? ' ..
= ’ \ :
YES 67 73 76 .58
TN 33 . 27 24 Y.
DQes the test Kave.'an ade- - .
quame range of coverage? N ' . .
“(High cefling, low Tt
floor, symmetrical dis~ & . .
tribution) \
* Y
Tails. of d:strlbut foms ;
X drawn ‘out > Floor or” . J .
ceiling not reached b7 23 15. 13
- One tail ‘of drstrrbu- g
tion drawnsout, floor . .- .
* . or ceiling npt reached. LI 15 5 3 2
Floor or cei'lifg reached 17 12 5 2
No information on score . 7
distribution or Badly - A .
skewed . ‘52 50. 78 . 83
Quality of Score Graduation
Percentiles, grade equim' L ¢ -
valents, or mental ages 40 L2 .22 o 23
Deciles, <tanines, ' o
T-scores, o Z-scores 16 ’\ 8 ° 6 2
' Pags-fag ! ,'qﬁa rtiles, or . .
fovel "scales Lk 50 72 75

*
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utility of a test, How well does a test ''map' the range of scores into the

.
a

¢

9nezwe1l worth looking at since it impinges:on
. . bl - F i -

3. A final criterion
e =~ b}

’

the reality of the schdol world in such a direct wéy,.isrthe decision-making

domain of decisions about the educational fate of a student? Table 6 shows

A

that few tests give prescriptive deci%ion-makiné information (e.g. ''a score
. . . i

- )

of 30 or more means that the student will very likely succeed if channeled

into introductory aigebra')., Few tests in Applied Math, an area presumably

involving skills useful in post=high school vocations, yielded gny informa~ .

- »
tion for decisions. _ . T . . ’ LT .
- .. e Table-6-, ~L - : ’
- . RN g e ) ,
Percentage of’ Tests Receiving Ratings “onmsz. . \ ’
. . Criterion of Decision-Making Utility -~ .
" General’ . Applied 1,
T Mathemdtics Mathematics Algebra = Geometry
o (N2322) (N=26) (Ii=122) (N=52) |
Does .the test provide l . . % . .
information useful . . jy
for making any indi- * : o
vidual or group - :
decisions? R . ) . .
‘Definite, prescrip- . -, - PRI )
"tive decisions 2 0’ 0 - 6 ' :
- ,Suggestive dect- - - T . S
~sions’ e 27 0 19 - 23 . 7 n)p
| . - . S A
Poor guidelines L, L
fot decisions . -20 8 . 35 k2 ~ SRR
4 . s
Little or no in- )
formation: for ) o
decisions 51 92 ' . he 29
. ’ .
) [ ’ f
. N 9
‘ 12
a.% ' AY
| 14 ‘ '

NN
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Where mathematics tests fail .- . S
. T . N ‘- v :
., . . . . , N . , . ,
) This survey of high-school mathematics'tests reveated many tests to -
. - H %
be. def|c1ent in.basie a§pects of test quallgéb The deflc'enC|es extended
- + ‘across four»ma;or cur nculum areas and man" criteria for Judging a test.
. * f v B
A prame example concerns the crlternon of coptent valldlty - a gine qua non
of achlevement rests, The present stuﬁy revea,led ghat fewer than 20 pe?" oo ¢ -
cent of secondary-math tests gave a detailed/desgription of item-sele;t}oq
peredures. Remarkably few made even a géneral statement on ltem selectnon
- ])(e.g., current textbobks ‘were surveyed“» p T oL T s - .
Jhis is far~ from'the requrrement/e/;reSsed ig Standards for Educat«onal
. D . R . . ~ " \A - M
- and Psycholqgical,jests (1974), ‘wherd ,it is 'deemed’essential tHat‘such in-
. ! -, U ) N * » ,\ : 'r ‘ s o, - . s )
. formation be provide&; “'If test performance is to be intérpreted as g re: :
, -y . . N * L ) “\ .
presentatsvevsample o* perfqrmanc if a universe of situations, the test - :
e ‘ . N e . ° .
. , manual should glve a c!ear defknltlon of the un|ver5e represented and des - ,
4 e s o *
;L . \
£ cfibe the proCedures foi]owed lh the sampl:ng from it." (p. 45)
b . s
S * ! - “ . - .
- w It |s not altogether cynical to. cqnsnder the poor results in light
- b ' . ~
. of the unchanglng écenomlcs of test development There |s Qo way to es- ) 1
. : \ ° s \ . AN
' ! cape the real|zat10n that ratings tended to. be hngher for those cr1ter3a L -
4 . ' o n A L"" . . ‘
T 'where it was re}atave]y cheap and easy to prOV|de the information. This N -
P —-.Qs — , - N N .
SELr ! ’ N .7 >
s oo lMreal' fact holds true across all .types of tests. Since.most types of . . .
T e - N o0 . -
NACRELEA va]odlty studles requlre the expense of admlnlskerlng other tests or the .
-},f_ , Hco]le¢t|ngyof dat a_on somg criterion, the. work was simply not "done., For 7
MR re\la@nllty (note Table 2), ratings were best for internal consnstency ' -
R AT - "
DOSIES :re]kablllty -.a coefﬁiC|ent that reqU|neé on]y one test. admlntstrat son .., '
.."...‘...l A(, ’ "(',\ : ] ’,a . N
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o Comparisons of tests atrosé the four areas of mathematics may seem
v “§% compllcated by the w:ee}y dlvergent numbers in the categor;esg The're were
( . .. - .
« ; more General Mathematucs testg than the other th ee areas combined. How~j‘
. ) ) ever, it is :mpo;ﬁant to §9n5|der‘phat virtual populatjons of éfsts are

a . ~ L}

being exam:ned not samples from populations. Any comparisons of General |
; B . { ) .

.. Mathemetics, Applied Mathematics, Aféebra, and Geometry can be assumed to
pertain'to the entire populatio;sjof these types of standard'zeé secondary
- . * LN ‘ ‘
. tests. In that senge, all percentége“differences among the broups'are
e . 7/ - N ‘ N
; ”;iénﬁ?icéﬁt differences'’; althoygh not necessarily practically §ignif=qant.

0
-

Pract'cal sngnnf*cance depends on the value assumptions of the reader.

~ .

~ Applying the arbitrary standard of 10 percentage pOInts being practi-

. ‘Eally significant one can make a few general statements about«tests ih the
s

7~ ' +
various areas. In camparison with Applied Mathematics @ Algebra. or Geome-

. try, .a larger percentage of Géneral Mathematics tests had:” high concurrent

+
~

validity, high internal consistency, and a norm range covering .at least
. 4 '

®

. £y
. ‘)f, two years. )

’
~

Seventy percent of the General Mathematics and only eight percent. of,
the Algebra and Geometry tests were rated as‘having‘”Theoretical Support," -

but fhjs result mysf be interpreted carefully. The MEAN criterion of

¥ N

Thedretical Support had the most saliency for tests in the affective area,

+ " where a theoretical construct was inherent inlthe goal statement (e.g. self
‘ -, . T o !
. concépt, emotional securh%é). With achievement tests the criterion re-

flected a concern that some kind of statement justified the test’s exist-
[ FY D -

ence (and not necessarily with evidence supporting‘the statement). Many

- ~ ¥ . + *
General Mathematics tests were, in effegt, arithmetic tests, There are

-

i o -
A . ) ;
, ) !
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] ~ . .
- many such ‘nstruments on the*market and most teachers can easily write

i

arithmetic items, so publishers may have felt more necessity for providing
} .

a rationaleé for such tests¢ [

* .

: Tests of Algebra and Geometry tended to have a greater number of

v

of coverage (inadequate floor and ceiling etc.) and

s

. : tests with poor -arge

_witH crudely graduated scores, such as quartiles. Both phenomena were un-

doubtedly- caused by factors such as small sample sizes 1n norm groups and
. " Vs
. lack -of" rigor in term-revision procedures,.

-
* ¢

‘ How tests can be improved

4

‘ The reader who expeéts a startlingly innovative declaration of how

]
Math Tests can be improved will be disappointed. |f test developers care-.
fully ébplied the existing technology of@test coﬁstfgction: there. would be
‘a greatoimprovement in~instrument;tion: If one had £§ prescﬁigé whérehtﬁe

»

efforts of test developers could be directed, the; general answer would be

7 , ‘
&

¥ ' ] to conduct more validity and reliability studies.

+ The perennially obvious requirement of content validity does not seem
p Y ] q

¢

"to be taken seriously by many publishers. Too few developers carefully

.

define the skills they are purporting to measure and then sample ttems
. -
from a universe of such skills. Furthermore, a greater numbe- of tq§ts

should have nationally representative norm samples better score distribu-
A\]

.

tions, and more discriminative types of standard scores. Quartile scales

"

basedson éll*whige suburban samples simpfy do not do the jgb for many test

T purchasers. And finally, tests should relate to 'the real world. For ex-

ample, every test in Applied Mdthematics should have some type of predictive

” validity'infbrmalion preferably in terms of job performance.
4 - N " 3 - :
Y

- [

- ¢ ‘

> ' ’ .15 '

[Aruitoxt provided by exic N "
‘s




O

ERIC

Aruitoxt provided by Eic:

¥Thewstate of testing in an educational, area does not exist in a vacuum.
& »

It both affects and is affected by the state of the curriculum. So not’only

would a clearer conception of mathematics lead to better tests, but better
- ¢

tests may well lead to clearer conceptions of mathematics.

Mathematics . 1ike many other parts of the school curriculum, began un-

dergoing close examination about 15 years ago. Hew curricula were developed

0

unfortunately not always with tﬁ%.flrmest empirical bas's. Much of the pro .
blem lay Wlth inability to measure the various skill areas in mathematics.
For example, Romberg (1969) noted: "It ‘is safe to generalize that in most

mathematics studies conducted Juring the 1960's, researchers used inappro-
& a

priate or.inadehuate measuring devices to assess mathematics achievement.!'
' l
. 4
(p. 482) : - f
- L - a
When new curricula have been compared with traditional approaches, the

- i

efforts have been hobbled by weaknesses in tests and testing programs.

]

This point is well brought out by Walker and Schaffarzick (1974) in a re-
yiew of research studies where old and' new curricula’wére compared: ''The

i
~ . 'vh‘

most important shortcoming of conventional achievement tests and the most

=

f
- . ~ '

serious single limitation of comparative curricular studies-done so far

|

is the restricted range of outcomes measured.' (p.106) Conventional tests
AL , A !

.

tend to measure conventional gutcomes, and thén without the degree of valid-

ity and reliability that would form the best evidence for decision making

(3 -

.about those being tested.
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The pioneer efforts of the Hational Eongitudiﬁal\Stud% of Mathematical
Abilittes (NLSMA) are cited by Walker and Schaffarzick (1974), Dessart and

e

s

Frandsen (1973) and others as a positive example of what can be done in
$
curriculum and test construction, Test items were carefully linked with

the content areas of mathematics whigh in turn were linked with four main

v

elements of achievement: Computation, Comprehensiom Application, and<

‘ ) Analysis. The state of mathematics testing can only b? improved if other
,5'3 . researchers will rfrake siTilar ef%orts° We need tests that are relevant
? to the neéds of educators a%d possess the technical quality necessary fo-
. sound research. .
. </ . .
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