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Qut-of- level testing with the Stanford Achievement*

Test (Seventh Edition): a prdcedure for. assigning
; students to the correct battery level

| w paper will report on the development of a set of screening proce-

>

N
dure for: essignlng stu\dents to the appropriate levels of the Stanford
Achievement Test, Seventhv;dltlon (Gardner Rndman Karlsen & Mermn
1982), Four screening tests were developed and piloted durnng the spring
of 1982 with a national ,sample of hearing—impalred students, and the system
tor scoring the tests wis developed after an anelysls of the pilot’ data.

'I‘he final tests wb‘re/‘eventually uséd to screen over 8,000 students during

S .
the spring of 1983 when the Stanford was normed for the hearlng-lmpaired ;

student population. The screening tests form part of a set of special pro- ‘

cedures and materials designed to faeilltate the use of the’ Stgnford with
hearmg-nmpaired students. This paper will deseribé the manner in which
the screening tests were developed and piloted, present the results of the
pilot testing,'describe the scoring system that was developed, and report

oS
on the validity of the screening through a study of its use with the

v

norming sample. - : A

The Stanford Achievelnent Test is published in six difficulty: levels
(Primary 1, 2, and 3,. Intermediate ‘1 and 2, end. ndvanced); each level is
edmin‘istered to heerin_g students in specific grades in sehoot. . The ‘test
booklets eontain.subtests in different eontentn" areas desig.ned to test the

progress of students with grade-appropriete material. Students are, nor~

mally assigned to test booklets on the basis of their érade. " The score

. A
information is then based on comparisons of the students' performance with
} 7 ’ !

N
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.guessing on the Advanced level Reading | Comprehension subtest can’ lead 't__o.a

-Sta_n‘ford $ct'\eening" PO . o . p?

. . . ,
the peerance of students in the norming sample who were in the same

grade when “the tests were normed ' ) _ - 1R,
7
Relymg on.a student's grade or age as a basis for assignment to test

level is ot'ten not approprlete. 'l‘hls is true for students whose progress -

' ln sehool lags signmcantly behind the progress of students who are -simi-

l

lar in’ age ot grade end for students whose growth in dif[erent achlevement

‘areas ‘is uneven, - .e.. they achieve at sl’ﬁ1ilar levels in some content

areas, but lag behind in others. It is “hlso inapproprmte for students “

) recelvihg mstruction in programs with curricula which ditfer signiticantly

' from the curicula which gujded the construction of the'test, . .

fin

Asslgmng a student to a level of thq Stanford that is either too easy Cn

or' too difficult leads to results that are’ not- valid. For example,

»

grade-equivalency estimate in the “third to fourth grade range. Clearly, | -
. . | . ¢ i :
the value of .this result is questionable. Norms such as these often become

?

a part of students' permanent records, and, in the case of special educa-

 tion students, are used to ‘make important planning decisions,

- ’l‘he' need for quick and _relieble_ procedures for determining appropriate S

test level assignments is greet‘-._ Wick (1983) reported that, in 1974, 42%

' ' LS o
of the students in Chjcago taking the lowa' 'I‘est of Basic"Skills scored at

'.the equivalent of a chance level i.e., 25% or less in terms of their raw

score. In some of the low~peg10rmanee Chicago schools, the percentage was

as high as 82%. This had the effegt of elevating district averages when

’ e

L4
~

|
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~ the raw scores ‘were converted to\ norms. To solve the problem, thlcago

* lop a two-stage testing procedure in which a short screening t,est would -

. development population. Assigning these students standardized achievement

-test levels on ‘the basls of their age or grade is especially problematic.

Stanford Screening, ) _ 3

switched to "functioning-level" test assignment, in which stidents were

assigned to test\level on the basis of "tegcher opinion. Although this
\

procedure led to a lower proportion of - chance scores and a better test

reliabilit ygadt 13 not clear what crlterla teachers used in making their

o
test level gnments, The project reported here was undertaken to deve-

provide the basis for mal\cl'ng objectlve functional test level assignments.

In the current project hearing—lmpalred students were used as the test

5 J

Allen, wmte and Karchmer (1983) reviewed previous research findings : J ,
related to thé achievement-levels of hearing-impaired students. They noted
that the relatlonshlp between grade placement and skill level ls often not
the same for hearing—impalred students as it is for hearing students, and
that hearing-impaired students' academic progress is uneven-across - content
areas. They concluded that specidl procedures for asslgnlng hearing-

lmpaired students to levels of standardized tests are necessary. 'l‘hey also

suggested that separate scrednings in reading and math are necessary §o

that the subtests related to specific content areas are more adequately
matched to the students' abilities. This population of studeits is one
which has a need for special screening procedures if the resultssof stan-

dardized achievement testing are to be lnterpreted' correctly.
-
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» . METHOD

-

Test construction
- o

' Several guidglm%stab]ished.to did the construction of the

. . \
screening tests:

1. Tests $hould be short, abdut, 30 items each;
p . |
. 2. items selected for the screening tests should have a known sta-

' ' tistical relationship in tetms of their item difficulties to items

that appear in the actual Stanford booklets;

L.

3. separate screening;':tests in reading and math should be - constracted;

-

4. items should be written in formats which are the same as formats

-

used’ in the Sta{xford booklets: !

5. lower and upper level screenlhg tests should be constructed so ‘that
the range of ability levels measured by any one test would not Ge

. !

too wide;

6. the lower and upper levels should overlap in difficulty to ‘allow
» : . 4 . -..
for flexibility in assigning students to screening test levels who

are achieving in the mid-range of ability.

.

The Psychological Corporation, publishers of the Stanford, made

available to the current project the bank of test items which had been

“

T




"t v tests from the remaining items which had scale values that clustered around

. Stanford Screening N ‘ " 5 -‘ NN

. .
¢ . * . . P R

inc'uded in the lnitlal item tey-out for_the Se\ienthL lidition’-Stanford-with

a large national sample of hearing students. 'l‘hese items had heen sta-—

tistically analyzed along with\l_le items that were selected for inclusion

tﬁthe puhl:shed edutton of .the test. Statistical lnformatlon available

for these items included blserlal and point-blserlal ‘correlations, p—values

for hearing students at-dlfferent grade levels in the item try-out sample.

and scale values of item dlmculty, calculated through ‘a Rasch- analysis of

thé item data. Despite the fact that these items had been, rejected from

the set of items selected for the published test, there was an ample number

orf items avallable whlch had acceptable item statistlcs, .e., biserial -

correlatlons above .40 and item dlf_ficulty indices which ad'equately repre-- ’

sented the rnnge of ahllitles‘ measured by thé diff'erent.levels of the -

Stanford. | | /. - o \
Means -6( the Rasch 'sc‘ale values'of the items;whl.ch“ had bden Selected by

the publisher for publlcation ln'ther Stanford were computed separately for

PO

the Mathematics Computetlon and Reading Comprehenslon subtests at each of

AN

the six levels. Where possible, items were selected for the screening

these mean scores. This assured that the screening test items would ade- ' é
_q,uatgly represent -Xhe entife range of ability measured across all six
levels of the Stanford in the subject areas of reading comprehensl?n and

mathematics compututlon.

"~ Each item in the bank was coded by the test authors to represent the '

v )
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Stanford, battery level "for which it was being considered for mclusnon.,.,,\

jUsnng thése codes to pick items for_the screening instruments, eight 1t§ms

were selected to represent each .of the six levels of Readmg (;omprehension.

| and eight items were_yselected to represent each of the six levels of Math:
Computation. The ltenls were assembled into.tour booklets, each containing

32 items. Drafts of the booklets-were. sent to, The Psychologiced Corporatio‘n

for review and comment. 'l‘he publisher noted some redundancy ip” the content

of some ot' the items. As a result, several items were deleted from each of

the booklets.~ An art'lst wes employed to create the needed artwork for the

booklet in a style that was consistent with that used by the test |

publisher in creatmg the tinal forms of the test. 'l‘he final versions of

the screening tests were corzructed as follows:

Form R1A -Lower Level Screening 'l:est in_Reading, containing items from

Primary 1, Primary 2, Primary 3, and Intermediate 1 Reading

Comprehension subtests (27 items).

Form RA -Upper Level Screening Test in Reading, containing lte'n\s from
Prifigry 3, ‘Intermediate 1, -lnterrnedlate 2, and Advanced

: -
Comprehension subtests (30 items).

~

IS

" Form MIA “ower *evel Screening Test in Mathematics, containlng 1tems
‘from Primary 1, Primary 2, Prlmary 3, and lntermedlate 1

Mathematics Computatlon subtests (26 items).
\ ” ~, .
Form M2A -Upper Level Screening Test in Mathematics, containing items

. from Primary 3, Intermediate 1, Intermediate+2, and Advanced .
. ( 8 i .
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Mathemafics Computation subtests (26 items).

T . Samples

Developtnent sample. Studen{s selected for incluslon in the pilot

Y
testing project were d‘awn t'rom thé population ot’ students on whom ddta had

been collected b,y the Annual Survey of Hearing Impaired Chﬂdren. and Youth
(AS) during ttfe sprmg of 1981. This survey collects information yearly on
ouer 55/00 hearing-impaired students who_-.receive spectal education ser-
vices in programs throughout the United States. 'Nearl_y 1,100, programs con-
tainiﬁover 5,000 individual schools throughout the country pdrtlcipate in

this surgey every year.

A random sample of schools was selected from the AS data base to repre-
sent the different regions of the &)untry and the different types of educa- )
tional programs serving hearing-impaired students. A total of 84 schools )
' throughout the country partlcipated in the projectt Of these, 76 schools
Ncompleted all the required testing 'I‘he total number of students tested in

these schools was 1,450. . - -

Verification samplet The screening. procedures developed during the
first year of this project were -used ih the following: yenr' to assfgn
hearing-impaired students to the six levels of the Stanford when the test
was normed on a large national sample of hearing~impaired students. The
screening tests Qere administered to 8,331 hearing-impaired students, cho- | o
“wen through a random sen'\pling of the programs which participate in the

Annual Survey.
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. Design

L

_ “Criterion in'_easure._ Duridg the year In which the Eilot testing was
‘beiﬁg @rried out, the 7th ‘Edition of the Stanford' was n(;t available in its
final form. The 6th Edition of the Stanford was therefore used as the eri-
terion measure for asséséing the .discrimlhating power of the new séreening
~ tests. This procedure was c'onsidered satistactoryl since the gragie-level to
battery-level relationship is appfoximt;tely the same for both the 6th and
- Tth editions of the Stanford, ’

* During the 1973-74 school year the 6th Edition of the Stanford
Achievemen.t.'l'est was normed.on a large national sample of ,heat‘*hg-impair_ed
students (Office of Demographic Studies, 1974). .During that project, the‘
problems of functional-level versus grade-level test assignment were élso ) .
address'ed.' The fesult was a modified version of the Stanford c_allfd the |

., Speci?l Edition fo;' Hearing—hnbair_ed Studenté of the Stanford Achievement
Test (SAT-HI), It is impértqnt to consider two features of this s[}eclal

‘edition in the present design:
1. The Reading Comprehension subtests from the Form B Primary 2 -arid
' ’ . e -
Intermedijate 1 levels of the Stanford served as upper and lower

level écreening tests for the Form A\batxeries. There was no . .

an

separate screening for math. _ L

2. To get aro'Jnd the _une\ien growth problem, the test booklets were

" reconstructgd, i.e., subtests from different Stanford battery
v . _ > ,.é"é
levels were mixed, and special booklets were printed to epproximate -
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the median growth patterns of hearing-impaired students in the dif-
ferent sixbtest areas. Sixlievels'qi the SAT-HI were constructed.
The Reading Comprehension and Mathematics Computation subtests

included in eAch of these levels are .as follows:

™~
“

SAT-HI Level 1 - P1 Reading ~~ Pl - Mathematics

*

% SAT-HI Level 2 - P2 R_eading . P3 - Mathematics

. SAT-HI Level 3 - P3 Reading. - Il - Mathematics .

SAT-HI Level 4 - Il Reading®  I2 - Mathematics -

| Y SAT-HI Lev{l § - 12 Rea‘ﬂing Ad - Mathemati& .
» SAT-HI LeVel 6 - Ad Reading / Ad = Mathematics' : '. \u
" g / :

.

'I‘he problem posed by using the SA'I‘-HI as the criter}on measure was
that the Primary 2 Mathematnes Computation subtest is never admi-
nistered. In determining cut-off scores for assignment to the
Primary 2 Mathematics Cornpntation level, a piséudol Primary 2 math.r
criterion grqup was created through‘interpolation..' This procedure

. is discussed below.

L]

Test assignments and criterion groups. Students in the pilot project

-~

K "wer'e first administered the screening tests designed for use with the 6th
s _ Edition. These were hand-scored by the: teachers participating in the pro-
/ jeet, and, as a resuit students were assigned to one of six levels of the

-
SAT-HI. 'i‘hese level assignments de!jned six criterion groups for studying

A

the new screening~instruyents. In the analysis, these groups will be *

-

[T
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referred to as criterion groups 1 through 6, rather than Primary 1 through

Advanced, since the SA'I‘-Hl'Ocombines subtests from ‘various S.tenfo"rd levels
@ within each of |ts own levels f.
Soon after the SAT-HI level assignments were made students were.
.assngned separately to dlfferent levels of the new 6&' ding™ ui(d math
screening tests. Teachet's were asked to make independent judgments as to
-~ whether they felt eaeh student was above or below the fifth grade level in
reading and math. For hearing students the fifth grade level is roughly \
the dlvidlng point for assigament to the Primary 3 and Intermediate 1 test N
book]let levels. Hear’ing*impeired students in the current sample who were
judged to be at or above the fifth gra.de level.in either readlng or math
.were ‘administered the approprlate upper level screening test (Form R2A or

Form M2A). Students judged to be below the fifth grade level in either | )'

reeding or math were administered thé appropriate lower level screening

.tesvt (Form M1A or R1A)., . . _ |

» . Each student took a tota-l‘ of four tests:‘ the screening “fest used‘with.
the 6th Edition SAT-HI; one of six levels of the SAT-HI; either Form R1A or. '

R2A- (determined by the teacher's opinion of. the student's reading ability);” |

and either Form MIA or MZA (determined by the teacher's opinion o te

stydent's mathematies -ability). . )
Validetion. When the Stentor(d was nofmed on a natione'l'sample of o 3

-

hearlng»impeired students in the q;rlng of 1983, the sereening propedures

_ developed -the prevtous year were used to assign ‘students to test levels. ’
/ .

4

v
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To assure that the screenlng procedures were rigorously followed, all

screening . tests were “computér scored by ‘the norming project ot'flce.

For the Reading Comprehension and Mathematnes Computatlon subtests at
dch of tne #ix tevels acceptable raw score ranges were determmed-- 25% of
the total number of items as the lower boundary and 90% ot the total number :
of items as the upper boundary. Studémts ﬂoring within this range were
judged as having interpretablé or'ptable scores. (Only students whose
“'actual test level matclﬂl the assigned level Were studied in _this part of

the analysis. Approxlmately 5% of the normlng sample were either not
screened or were admlnistered a level of the test which differed from the
level suggested by the screening test results)

I;Rssums

Table 1 shows i»heT ' and’ standard deviations of raw scores on the
four screening tests for each of the six criterion groups defined bygthe
SAT~HI test level assignments. It also shows estimates of the test
reliabilities, computed using the KR 20 formula. Students who screened
into levels 1 and 2 of the SAT-HI uslng the 1'4 soreening procedures, but
who were rated as being above the fifth grade level by their teachers (and
were therefore assigned to the upper level screening tests), ere ' excluded
trom this analysis. Also excluded were students who screened into levels 5

and 6 of the SAT-H1 but who were judged to be below the fifth grade level

' by their teachers (and were theretore asslgned to the lower level screening

3

-
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‘sts). These students were excluded since;they tool_('(‘levels of the SAT-HI
which were not represen'ted by items’ included in the ecreening tests to

which they were assigned. When these students were excluded, the resulting ‘,
sample consistejt of 1‘374 students who took both the SA';I‘—IHI Reading
Co:?prehension subtest and a reading screening test, "and 1,357 students who
took both the SAT-HI Mathematics Computation subtest and a math screening

test.

Insert Table 1 here.

PR -
.

The n_teans in Table légive gsome idea of the discri‘ln-.inatlng 'power ef the
-new tests. The mean raw scores on Form R1A for criterion groups 1 2 and
3 are markedly different with jumps of over 4 points at each successwe
level. Criterion groups 3 and 4 differed in their mean performance on Form
R1A by only 1.4 points. While the students in criterion group 4 were | ‘ ,
assigned by the old sereening‘proeedures'to take the _lntermediate 1 Reac_ling
..Co.mprehension test, their teachers rated their ability below the titth |
grafe level. Thus we should not egpect their performance on Form RIA to
y differ dramatically fl'OI“ the performance sheww group 3.
'Form R2A does less well discriminating the'.upper level cri'terlon

\ groups, as can be noted by the mean values for Form R2A in Table 1. The

» dnrt‘erence bitween means for groups 4 and 5 4s p}f‘lcularly small (2.

a0 '
A : -

1 4 . | "
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points).

Form NilA shows a pattern for criterion groups 1-4 in math similar to
. J ’ ' v \

the patternenoted for this same group in reading. Criterion groups 1, 2

_and 3 were well differentiated, while groups 3 and 4 had almost identical,

meen scores. Criterion greups 1 and 2 differed in mean raw score perfor-. .
mance by a large 6.1 points. (Students who took level -2_ of. the SAT-H-l
actually took the Primary 3 Math Computation euttest.) The lacée dif-
ference in screening test‘performance by criterion- groups 1 and 2 shows

that hearing-impaired students progress in math at a faster rate than they

dq-in reading. These -results confirm the ny:essity for separate screenings

" in math and reading. Form M2A shows the least discriminating power of

A Y

all the.four tests. Criterion grotips 4, 5, and 6 had mean raw scores that

wete all very close.. Since groups 5 and 6 weére both assigned to the

Advanced level of the Mathematics Computation subtest, we would not expect

these two groups to differ markedly on their screeni test performance.
‘

The reliabilities were all over .80. e two lower evel tests which
had higher variability (and better diserimingbility among the critenon '
groups) showed slightly higher reliabilit than the two upper level tests

which were more restricted in range. N\

\‘ .

Insert Figures 1-4 her ' .

h 1

Figures 1 to 4 show the discrinpinating features ‘of the) four screening

f ‘ . N

T T Uy T U NS e,
" 3 ¥, i )

-* (. . \
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U tests more -clearly. In these figures, the cumulative relative distribution
P

A h » , ' 2. )
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‘ ’
. . .

Dare blotted 'f_or all criterion groups for each ‘of the four sereenihg tests. 7 o
‘For these plots, the criterion groups were'_t"est_ricted to st‘udents scoring in
- the' inter-quartileé range of the appropriate SAT-HI subtests, " These stu-

L}

test level asslgnment. v S , S o
. L N .
thures 1.to 4 confirm the meanﬁ score findings: Forms R1A" and MlA were \ .

dents are, the ories who aré the most ideally &aced in terms of Stanford - /

good dnscnminators of students taking levéls 1, 2 and 3’ of ‘the SA'I‘-%

Level 4 pert'prmance on Form RIA Was{bot distinguishable from level 3 per~

formance.” (The criterign group 4 pertormance ofi Form M1A is not plotted - : .
since the inter—quartile range tor this mhp only contained 21 students. |

v

Also crntenon group 4 toak the lntermedlate 2 math subtest which is not
represented by the Form MIA screemng test items.)

'I‘he upper level screening tests had less dtscnmmatmg. powet'. In
reedlng, the distinction between eriterion groups 4 and 5 (Intermediate 1
and Intermedlate 2 assignments réspectlvely) was very sllght. In math,
the dnstinctlon between criterion groups 3 and 4 (also Intermediate 1 and

[

Intermediate 2 assignments) was equally poor. , ' : el

~ L

Scoring
The goal of the scoring system that was developed was to ghte teachers

a way to assign students to levels of the Stanford test battery in reading

and math. The results of the reedi))g screening test should help teachers

assign their students to the reading and reading-related subtests in the

{
.
.
’ '
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" tests. ' N

stanford battery. The results of the math screening test should help
F] .

h ¢ +
\
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.
8

. -

teachers assign their students to the appt‘opriate levels of the math sub-
( ¢
4

o~

The* analysis l,-abéve,\revealed that students taking different levels of
the Stanford, especially those takingthﬁower three levels, performed
differently on the s.bre'ening tests. Non’ethéless, the following fa'::ts also
had to -be taken into account:

1) Although the distribptions of screening test scores differed for

the different criterion groups, there was considerable overlap,

¢

especially at the upper levels.

2) Because the Stanford may not be ideally suited'for all hearing-
impaired students, and because the screening tests were so short,

some study of the response patterns of the“.'test takers was .

-

necessary to assure teachers of the validity of the assignments. A

proceduré was needed which' 'allowed teachers to study the individual

1

response patterns.

Score ranges and border gegions. The screening test raw score ranges
for students who scored in the middle 50% of each criterion group were

determined. These ranges are plptt?:d in Figures 5 through 8 'forﬂhe' four

.screening tests. Border cagions were defined as the raw score values which

were included in the mid-ranges of two different criterion groups. These

border regions are also indicated on Figures 5 through 8.

’
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4

Insert Figures 5-8 here

R ) . ! s
In Figures 5 through 8 the actual . Stanford test levels are indiaated
for each *criterion group. Figure 7 .ahaw's the interpolated Primary 2 cri- -
terion group for Form MlA. _This interpolation was heceséitated by the sub-
test structure of the SA’!‘~HI in which the Primary 2 Math Computation >
subtest is not administered. The Primary 1. and Primary “3_criterion groups \
overiapped only at ‘the raw score value of .15. A pseudo-Primary 2 criterion

group was created whi¢h was defined by 15 plus and minus 2. This inter-

;?_latlon resulted in a Primary 1 to Primary 2 border region and a Primary 2
to Primary 3 border region, as shown in Figure 1.

~Scoring rules related to border regions. When students do not score in

a border region, their test level assignment is determined by the cri-
! " . ' .
terion group range in which they fall.  Students who score in a border

v . .
region ebuld be assigned to either of the adjacent test levels. To ;ip
téachers decide which of the two adjacent levels is the most appro riate, a

‘table of "Best Discriminating Items" was devak‘)ped.

Insert Tables 2-5 here

The- "Best 'Discriminating Items" are those items which are the best

~ discriminators between two adjacent test levels. To determine which items )

v ‘ r
o v
‘ ” ..‘ .

)
<,

. . . X .
(4 B :
1 8 . Lt . of- 1}
. a0 _ '
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: wére the best discriﬁnin%tors, p-values were computed f9r ”each item for each
criterion group. Then: p-value -pifferenéés were comphtéd for adjacent
levels. ,These. p—\va{u_e dit’feren\;(;are shown in Tables 2 through 5 for the -
four screening tests.‘ The 7.6 shown as the Prinﬁary 1 to Primary 2 p-value
éit‘fet:enc,e for Form R‘lA indicqté§ that 7.6% more of the students in thé %
Primary” 2 criterion group answered it:nh\cort"ectly than answered it
correctly in the Efrim_ary 1 eriterion group. ‘
.For each of the adjacent levels, t.he four p_gg_g discriminating items
. were noted. These were 'fhe items that had the: large{t p—vﬂalue differences
for the adjacent levels. ' _ | |
When lstude'nts score in a border region, teachers ére asked to look more
carefully at the best discriminating items. "lf students have answered at
least three of the four best discriminating items correctly, they should be
assigned to the highér of the two adjacent levels. If they fail to answer
at least three of the four best dfscriminating items correctly, théy Md

be assigned to the lower of the two adjacent levels.

Response pattern assessment.. The items selected for the screening

tests have a known statistical rela\tlonship to the itemfs published in the
Stanford battery, The Rasch scaled difficulty values of these items,place
them in the context of ‘the reading comprehenston and mathematics computation
scales that have been developed I’;r tﬁe gix-level battery. An important
component of the screening process is to identify students wh(? respond to
these items in a .way that violates the assumptions "Qf the scale, i.e., that

~ ' N

.’.

s 4" -l 9
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\

the ifems are hierarchically arranged along. a unidimensional scale.

NG ' ' For special populations such 'ais hesring-impaired students, a check on

v how well the scale "fits" the students is crucial. If special education

\ students attend special programs, it is possible that - thelr curricula are
not well represented by the test items. Also, they may show specialwrowth
patterns in which the hierarchy-of skills is acquired in a dltt’erent

sequence. Finally, with short tests, guessing poses a problem unless the

.pattern of item ‘responses is taken into consideratlon .
Much of the score information from the Stanford is based on raw score
conversions. The legitimacy of these conversions depends on a good fit
" between the student and the scale. The current scorinp procedures sought
to provide information to teachers ab_out the_respdnse pattern‘s of their °
A students'who showed unusual patterns of item responses. 1
- Special Scoring'sheets were developed to- enable teachers to study the
response patterns of their students. (See Figure 9.) On these sheets,
i grids were prmted which: rearranged the items by the Rasch ltem-dlft‘xculty
indices provided by the test publishers. Teachers Are mstructed on these
sheets to transfer the student responses to the grid. This enables them to
study' each stu.dent's pattern of item reSponses. Ideally, each student
should answer. correctl-y all items which ‘have a difficulty ranking equal to
and less than their taw scoré. More care should be given in assigning stu- .

ldents. who answer a substantial number of items correctly 'which have dif-

ficulty rankings above their raw score. 'These students may have guessed

.7 Y
"

s
L4

¥ . . -
’ . .
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A . .
well, or they may Jiot be well suited for testing by the Stanford. - ' B :
’ C,riterion' for .identifying unusual resp‘ons’e patterns.; 'Standaf'dle.rror,s . .- (

L4
~ for each of the four screening tests were within two raw score points.

Theréfore, the procedﬁ;@s instruct teachers to consider cor_rect__t em

@ Tesponses unusual only if their difficulty rar;king is greater than 4 posi-
tions (two standan;d et:rc;rs) Qbove the obtained raw _)s'cére. Teachers th;en
;count up the number. oi .unuSugl responses and divide that number by the raw
score. If" the t}tal number of lt»em"s correct (fhe raw score) is combrlsed
of “morge: thz{n 30% unusual correct responses, then. the stu_dent;.».should recieive
special ¢onsiderdtion before the test level i5 assigned.

v Scoring rules for students with unusual response patterns. Students

] .
whose raw score™s comprised of a large number (> 30%) of unusual correct

responses are difficult to assign to appropriate levels of the Stanford. .

There are several reasons why they may have responded in an unusual fashion

to the screening test. They may have gqeséed well; their curriculum may
' »
not match the test; their growth patterns may be such that they develop

skills in a different sequence. The following rule was devised as a prac-

tical solution to the problem of assigning these students: _Reduce their

raw scores to the next lowest border region and apply the best discrimi-

nat‘g'ng items test to their responses. While this procedure does not

guarantee. that students will be correctly éssignéd, it forces teachers to

-

consider a subset of items :vhich have good discriminating power between

different test levels.




Stanford Screening - | "

Summary of the scqrinimocedure. To score the new screening tests,

" the following procedure is used:

1.

2.

3.

5.

6.

The scoring sheets which contain the t_'earrahged item grids also contain '

‘.

Transfer item responses to the scqring sheet.:

Score the items. Calculate the raw score.

w2 .

Determing if raw score.is comprised of more than 30% "unusual"
correct- responses, | ‘ -

, ™ :
Determine if raw score is in a border region. »
If step 3 is true, reduce raw score to the next lowest border
region.

If step 4 is true, or if the raw score has been reduced because of

: \ . - .
an unusual response .pattern, apply- the appropriate discri.u}“inatlng

item test to assign test level.

It neitlier step 3 nor 4 is true, use the obtgined raw score to

- assign test level.

instructions for completing all of the steps listed above. The sheet deve-

loped for Form R1A appears in Figure 9.

o

Insert Figure 9 here
i

Administering a sihgle screening test to each student will result in’

each student being placed into one of nine categories with a separate

assignment or special instruction for each, as follows:i

oy

-20
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1. Scored too low on the lower lgvgl screfning test. Achi_gvement
1. level is perhaps too low for enté& level into the ‘ba'ttery.
2. Assign to Primary 1. | |
3. Assign to Primary 2 ' A
4. '. Assign to Primary 3. | |
6. Scored too{ _h_ig_ on the lower level screening test, Administgr“ |
upper level ‘test bef%re making assignment.
6. Scored too low on upper level screening test. Administer lower ‘
level test before making a§slgnment. |
7. Assign to Intermediate 1
8. Assign to Intermediate 2. )
9. As:sign to Advanced

validation of screening prpcedures

< .

. Insert Table 6 here S,

'I‘a;ble 6 shows the proportions of students from the norming sample who

scored in each of three different raw ?icore ranges at each level of the

. Stanford. These ranges are 1) <26% of the items correct (chance level); 2)

26% to 80% of the items correct (acceptable level); and 3) >90% of the

items correct (top-out level).

All of these students were assigned to their test levels using the pro-

(
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’

© cedures desc’ri&ad above. The totl_il number of students in this tat:le does
not equal the 8,331 tested in the norming because only the students who

- were classified into ca_tegofles 2,3, 4,17, 8 and 9' are reported. bue to.

time co'nstraints, students in the norming sample who scored too high on the

ners could not be

-
lower level screeners or too low on the upper level scree
. . \

3 &g\fgér?ened; . They were assigﬁed to the next highest or"lowest levels, %
résPectively, but are not reported in Table 6. Saldents who scored too low - -,
on ‘the lower level screeners (category 1) were assigned to Primary 1. -

- These students are also not included in Table 6. ' ! }

od Reading Comprehension 96% of the sample scored in_an accepte:ble
rangel This percentage is\fairly consistent across all levels of the test.
There \is a slight,ly“higher li’kelihood for students assigned to Primary 1 to
score in the top-out category (3.l%~eol;tpared with 1.0% overall), and for'

students at the Intermediate 2 and Advanced levels to score at chance level
4.5% and 5.0% compared with. 2.1% overall). However, the‘?e Qercentages arp

quite small. The screening tests placed an ovefwhelming majority of stu-

ut category. These results imply -that\the computational ‘qbili- N

L

of the students in the norming sample were underestimated by ~ ’

4

L e
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. ﬁssigned on the basis of the math screening test. The special procedures

developed for usmg the Staabord with hehring«xmpaired students recommend ..
/' . asslgning the Math’ Applications subtest on the basis of the reading
o Qsc'reening since the test requires consnderable verbal ability. and hearlng- (K '
" " impaired students tend to' nerform at a lower verbal level than math level. )
The Concepts of Number subtest,’ on’ “the other hand, is assigned on the basis
of the math screening test. It is useful to consider the Concépts of
Number . raw scores obtained by the norming sample at each level of the bat-

LS

tery..

Insert Table 7 here -

- s

Table 7 shows the proporti!ns of students who scored in each of the
three performance categories for Concepts of Number. These data show that,
for Concepts of Number, 94.2% of the sample scored in a acceptable range.

Approximately 3% scored at chance level and 2. 5% scored in the top—out

ievel. Thus, while a fairly high proportion of students -top-out_ ot‘ the
Math Computation subtest, thé proportion is much lower for Coucepts of

Number. Since students take both subtests in the level dete mined_by the

h , math screening test, these results are encouraging.

A concwslon

\ 0
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_raw score to a test level essignmént.

y "
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- . ) . rl . ' . ! l N

placements of students into apprOpriate levels of the 7th Editjon of the"

e

" A side-effect of thé scormg procedure xs that it leads teacha‘%o

consider test results in a_more* in»depth manner than simply’ convertlng a
'l‘heymre 'encouraged to consnder. the

response patterns of indivldual students as valuable sources of lnfor- _

I

mation. They are led to consider situations where students score in. border ,

regions. They are forcedi Ioolt at pertormande on individual items_as

lnput‘ to itnportant decis‘ions; It is hoped that the teachers who use these .

procedures will develop sophistication and that they will theretore 3

‘9 - .
approach test results with a more critical eye. Response pattern analysis
and consideration of individual item performance are not activities that

are reserved for screening tests alone. : ' S

<o
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SAT-HI FORM FORM FORM
LEVEL R1A R2A M1A M2A
X 10.2 — 1.8 ——ie
SD . *3.79 - 5.54
N 2T . 272
2 X 14.9 ———— 17.9 ——— .
SD 4.66 . 5.
N 335 .294 N
3 X . 19.5 16.5 20.9 16.9
SD y - B2 v 4,56 4.13 3.77
N 266 . 93 162 169
4 X . .9 19.7 - 21.0 19.4 )
SD 4.54 u.pa 3.85 . 3.31
5 X ——— 21 .9. - 20 .—3’ |
SD 3.79 3.38
B 121 . )32
6 x hadaded et 29.7 . T wemasew 2103 :
SD ., 2.89 -3.08
N 135 138
TOTAL Ns 965 409 170 587 N
- RELIABILITY: .
a KR—ZO 087 083 092 081
»
LI
% [
o .

Table 1

o
&
4

SCREENING TEST MEANS AND STANDARD DEVIATIONS

BROKEN DOWN BY SAT-HI TEST LEVEL POPULATION

S t L

| .
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Table 3

FORM R2A
P VALUE DIFFERENCES IN ADJACENT

TEST LEVELS

12 TO ADV
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I1 TO I2

P3 TO I
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) Table 4§ J
o FORM M1A .-
’ P VALUE DIFFERENCES IN ADJACENT
- TEST LEVALS'
o e
ITEMS P1 TO P3 P3 TO 11 1T 12 gy
1 W.u . 0 3.7
2 17.5 ' 1.6 -2.2
3 13.6 2.2 0.8 °
4 22.1 -0,4 -0.9
5- 2805 308 "3-8
© 6 24.0 * 3.2 3.2
7 18.0 8.5 6.9
8 21.5 5.4 . 10.6%
9 _ . 12.7 10.2 6.5 ¢
10 34.0 6.8 -3.8
1, 25-" 15-" "3-5 .
12 : 24 .1 Y 9.3 1.2
13 ' 35.5% 13.8 ~10.4
1 38.6% 9.2 4.4
15 23.T7 6.7 -4.0
) 16 : 33-6 14.6 -9.9
v 17 37.1% 21.1 8.9*
18 ' : 27‘-6 15.3 "7-1
19 30.3 10.9 0.3
20 35.6% 18.7 -1.0
21 23.3° 25.00 -6.0 |
22 21,0 . 4.6 6.1 :
23 -4.8 20.0 -3.3
24 8.9 24,7 7.6% 0
25 15.7 . 2.7 o 2.8 /
26 C21.0 '22.1 9.5%
*Best Discriminating Items
- : | .
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Table 6

. PERCENT SCORING IN EACH OF THREE PERFORMANCE CATEGORIES

FOR READING COMPREHENSION AND MATH COMPUTATION AT
EACH OF THE SIX STANFORD ACHIEVEMENT TEST BATTERY - LEVELS |

Chance Acceptable Top-out
N <26% 26% - 90% ~>90%
Reading Comprehension
" Primary 1 1335 0.9% 96.0% 3.18
Primary 2 1694 2.3% 97.6% 0.1%
" Primary 3 -1788 1.3% 98.6% 0.1%
"Interm. 1 - 455 1.3% 98.5% . . 0.1%
Interm. 2 268 4.5% 95.1% 0.
Advanced - 959 5.0% 93.7% 1.
- - = o - - o = - - P WP A W > P e T ——— o ol - - - - - - - - d-—-—?---———-«u----«: -----
Overall 6499 2.1% 96.9% 1.0%
. . [ Mathematics Compuﬁftion .
. . ! . /
‘ Primary 1 958 1.6% 76.1% 22.3%
. Primary 2 516- 0.0% 88.0% 12.0%
. Primary 3 1399 1.1% 77.3% 21.6%
; ; Interm. 1. 1648 - 1.1% 85.9% 13.0%
‘. . [Interm. 2 1094 0.5% 83.9% 15,6%
s Advanced 1178 0.9% 91.7% T.4%
------------------------ “.-00--0-----——--0-‘-------O.—OO-;-‘-——-—‘--—ﬁh&lﬁﬁ-~-
! .
, . ofMtall 6793 1.08 83.6% 15.4%
............. e o e 00 e o o o om0 i o 0 S 9 O o e 40
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' ' ’ - " Table T

PERCENT SCO)ING IN EACﬁfOF THREE PERFORMANCE CATEGORIES
FOR CONCEPTS OF NUMBER AT EACH OF THE SIX
STANFORD ACHIEVEMENT TEST BATTERY LEVELS

N\ , : -
: Chance ~ Acogptable Top-0ut
N - - <26% - - 26% - 90% >90%
-~ " - o - - - v B e r o v e o e e e e 0 o e 0 v on o e e e o et o - - -
CONGEPTS OF NUMBER
Primary 1 954 0.8% 195.8% 3.4%
Primary 2 522 1.0% 96.3% 2.7%
Primary 3 1398 . 2.5% 96.2% 1.3%
Interm, 1 1653 8.2% 90.2% 1.6%
Interm. 2 1091 . 2.0% 96.8% 1.2%
Advanced nir 1.5% 93.1% - 5.4%
Oterall. 6795 3.3% 94.2%8 2.58
' é
1 ./_' s

s 0 .8

) : . ' &
o °
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