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~ school yeaf, the New Jersey State Board of Education adeépted

~»

s \

THE APPLICATION OF RASCH MODEL EQUATING TECHNIQbﬁS

.-~ *. TO THE PROBLEM OF INTERPRETING LONGITUDINAL

s PRRFORMANCE ON MINIMUM COMPETENCY TESTS

\

, The'New Jersey Minimum Basic Skills (MBS) program is a
minimum compgteq;y tesciﬁg program ih ;eaging and matpematics.
Each spring bozh tests .are admiﬁistereg to students #n gﬁaded.
tﬁrgg, six; nine and eleven. Beginning with thé 1977-1978 |
scores of 75,perc£ﬁﬁ*and 65 .percent COrrect;-aé\pasaing or ‘
"cut-off" écéresrpn \the reading.and mgthemaéicsjﬁesgs,‘respeétively.
‘ Because the law ianew Jersey maﬁd;tes‘tha:releaﬁé §f itemg
after eacﬁ test administratiot, new forms‘of éQg;fests'are deveIoped
each yeaﬁ. Aléhqnghthe test develoﬁgent_proqess trietho’ingure~
Icomparability bfuifems from 6pe year to the’péxt;"present test
céngtruétion techniques do not éﬁkrantée that two or more.férms
éffa test--developed from thexaame'ggt of specifitations-- will
befperféctly ddgivalent.' In order then, to inéﬁreJthat Ehe-level

of achievement required of students,-as define@‘bf qhé state

cut-off séore, would/£e the same on subsequent forms of the tests,
. ‘ Y .

L)

it was decided to equate each mew form to the ﬁ}ébibus*one and’

" hence :to the original scale defined Ry the 1977;1§78 form. Only
& * [N . .

. from one year to bhe‘nexth'

TEST DEVELQPMENT PROCESS - o
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-with equated forms can one evaluate changes in student -performance

{
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In order to understand the‘proqedﬁ%es used to equate the . ~

annual forms of the Minimum Basi§~8ki11§ tests, it is necessary
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to havc an overview of the tcat development process Thc(

cvclopmnnt ‘of a new form from itcm solection to finael adminis-

[ 4

/tration gencrally encompasses about nine months.
45( During early summer a statewide committee of: reading and
J mathematics contont spccialist;\h.ots Co . review and edit itcms

’ preparcd by the test contrlctor A coqplcte itcm-to item

replaccment is made for each new. test. In early fall these 1tema ﬂ”'

. are field-tested with school children in grades four, seven, ten
| é; and twelve (closest in ability to spring third, sixth, ninth 'and
| eleventh graders). The committee then reconvenes to r;view the
;results of the field test. Items are revised or replaced if
‘ " necessary, and the:new forms og the tests are ready for A
"administration in the spring. L | . .
K -{ Several;opergtiongi featyres of the Minimum Basic'Ski1ls;
. ?prOgram predetermined the-méthod for éqdacing future test forms:

1. A three- woek-turnaround for. reporting of results to local
dlstricts, ' ' ; o . '

- 2. "The inability to have a secure oquating ;oction on each
' year!s final form test, as each year's test booklets remain
in the local districts, ¥ "

3. The use of proviods'yoar'S'itens by claﬁfroom teachers to
*  prepare studonts,fo; the test. .

- Therefore, during the development of tha‘s;§ond annual Minimum
Basic §kills tests, it was dccidcd ta equate the two formsdpqing
an anéhor-test of-t&dnty-fivc items selected from the 19771978
‘form and included on the field test ‘of the 1978-1979 form.
Angqff 8 design 1V (1971 p 579) waa performed by the test

]
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“IThe  contractor for the Minimum Basic Ski]]s program during 1977 1978 and
1978-1979 was Educational Testing Service :
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contractor (Swineford, 1979).

- ) *
PURPOSE OF THE STUDY . . .«
. %
/. . ' Tha procant study was undortakcn o anewer the following
tﬁP questions f _ o o

1. Could the Rasch ‘model equating methodolégy be applied to a )

minimum competency tést which was not specifically designod
to fit the model?
a1 . > \}
' 2. How do the rosults of test form bquating based on tho
' ' ‘tryditional linear method compare with the results from thé

" Ra ch mothod? .

- - \
. 1

. 3

&Tﬁons OF_EQUATING

)
_

Several methods are. available to equate tests. Each provides
‘ \
4 way of copverting -the system of units of one form tp the system

of .units of another soithat scores obtained after conversion will
‘be'equivaleatﬂ This notion of cpﬁverpion implieg two restridtions _‘
(Angoff, 1971): |

\ ~

- " . ' ' Y
. ' o The two forms must be measures of the same characteristic;
o rn5 conversion must unique 6xcept for' random. ¢rror
~a3350ciated with the unreliability of the data and the
. method used for the t ansformation
The two methods which were cogpared in this study were the 1inear
yy and Rasch modol methods of equatihg using a common. set of anchor ;
; ‘ 3 .
itema ) : , . - o . | . ’, .

The linear mothod of equating defines two scores as equiva-
lent 1f they corregpond .to equal- standard score deviates -This
_.method is based on the aasumptien that the shapes of the raw .
v ' .score distributiona of two tests d;e 1dentical. Ihe use of\ | '
i ‘ linear equating yith tgmmoh itemd{gfvon to two se?arate'non—random




groups is described-by Angoff (1971, Design IV, p. 579). The
major assumptions of this form of linear equating Lre:' o
o The regression system for the two groups of students would

have been identical if the two groups had taken the same
tost .

0 The common iton sot reprosents the same psrchqlogical L
function in both groups; )

5 . .
O The two groyps do not differ very much in ability (they
are nqt assumed to be oquivatent) ,

The Rasch model a one parameter latent trait model,
° prdvides -a’ method of equating two tests using a common set_of ;
anchor items.QWright, 1977, Beard and Pettie, 1975).' This method -
defines two:scores as‘equivalent'gf theyicogrespond to the same

/

Rasch”"log" ability vaiues These procedures are based on the-
-_estimation of equating constants which transfcrm the item | -
difficulties and abilicty estimates from one test on to the scale
of the base test. - The attractiveness of this method stems from
the property of this model, labeled "Specific Objectivd‘? (Rascn;
1856),\4{?%, thefdifficulty of the items are estimated indepen’ ; '
‘deptly of the“ability of the calibrating sample and the estimates

- of tHe abilities are-indbpendent‘cf theﬂparticular set of items.

METﬂbDOLOGY ’

s

Description of the Tests |
“ Each of the Minimum Basic Skillg reading tests contains
items which can'be categorized into three major cluster. |
areas: WOrd recognitiqn, comprehensiad and study skills
+* The mathamatics test itehs can be broken down into~fou§¥;Jr

~ major cluster areas: ' Computation, nEasurement/geometry,\

, .
° . . * -~
s . ¢
2 . '
. i . . )
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. .
. .
\
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number concepts nnd problem solving "The number of jtems .

4 ! . .. o < i .

in each test rangoa.from 90-{10. " - ).

-

Selection of chc Pool of Eguacing ICQma

Twenty- five Ltems from each of the 1977-1978 Minimum -
Yy - Basic Skills tests were em§:dd¢d'into the 1978-1979 field .
| cest Thiq figure was approximac;ly 22 to 27 porcent af
the total icems on"the original form The number of items
' was selected from each of the cluster areas of the test in
¢ ' the same propé;cion in which they appeated on the original
~form. Other item characteristids, such as,-b-balues_and
biserials were cqpsid?red when making the deleccidn, in
order to ;epresenc-aakaccurately a8 possible, the parémgters
‘of the original form. Since items were selected sole;yifor e
the pufﬁose'of traditional dquating, no Rasch item statistics
were used to select theréool.~ Tﬁe resulting twenty-five
item sectiong Veré truly "Minimum Basic Skills'qini tests"
\fn that they mirrored Qery closely the original form in
'both content and levei of difficulty, |
For c%e purp;se of‘éﬁe equating, this peéhion“of items
was placed at the end of the test. While in recroapect |
A'-this was probably not the best place for these items du;‘to
. " such factors as fatigle, boredom, etc , oper&cional simplicity (
‘ of -the field test took. precedﬁgpe in this first equating of

the Minimum Basic Skilla Cests

[ ! N . h \ [ ]
i Mg - ' . . '

‘ Descripcion of theKSaqg;gh

Three separate . samples of tést data were used to equate
. ’ A B ) I.
' ’ . . .. “ . . .o

-




‘Rasch Common Item EQuatin}

| difficulty for both tests. ,nny difference in average . !

each of the. eight Minimum Basic Skills tests. They were : N\

‘\‘:

P

1. 1978-1979 PIBLD TEST SAMPLE

This sample consisted of students in ‘the fourth,
Seventh, tenth #nd twelfth grades who took one of
the tests, either reading or mathematics. Approximately
400 to 500 students took each of the eight
e A systomatic seuple of twenty-five students was
selected by each participating school. Schools wer
asked to participate on a volunteer basis, howe
they did have to fit into a pre-arranged stratified
sampling matrix of geographic region and socioeconomic 4
. status. The sampling matrix was designed to provide
< a truly representative sample bf the state.

~

2. 1977-1978 FINAL FORM SAMPLE )

This sample consisted of a two percent systematic
'sample generatéd by computer from the total 400,000
students who took the Minimum Basic Skills tests during
the spring of 1978. ' . ‘

Ay

3. 1978-1979 FINAL FORM SAMPLE "

This sample consisted of approximately 1,500 to 2,100
students who took the Minimum Basic Skills tests in the
spring of 1979. This sample was develaped by randomly - .
taking a selection of the earliest returns from the
districts after the spring administration From past
axperience, these districts: provided a good indication

of the performance of the state.’

¢

. Wright (1977) presents a methodology for equating two

.gests,:y/;ﬁe use of common items. A pair of eeparate,and

indeperident estimates of difficéulcy are prodq“ed for each ™

item that is common to & pher of tests. When) these items

are calibrated the origin la normally set by fixing the

average item difficulty to zero, which coincidentally,

'fixee.the_origiﬁ of the~ahility scale. According to_the

" Radch model, tﬁeee common items should have the same average

difficulty oﬁ the ‘common. item set between the two
¢ ' : . ..

4 ) ‘~'.‘ v
8 \

—— -
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v | .. \
indicatcs'a differente in scale origins of the two tasts.
7 oo :

This difference fn average item difficulty of the common‘._

items can be used as an equating constant to adjust the

"écale of either test on to{;he scale of the other.

The formula for this constant which translates all item

] .
difficulties. from the calibration of test “b on to th. scale

~ «

of the base test a is given by Wright (1977 (P 107)

Ko C -
Tap = I Wdjy = djp)/K S ,
‘ . i=] . . .
where,
ab is the equating constant to transform the
‘ﬁfficulties of test b 6nto the scale of test a. T
d,, are the common item_difficqlties on test a. .

d;, are the common item difficulties om test b.
K is the number of common items.
To place any item from test b onto the scale of test
a one simply adds the constant, i.e. Dy, on scale of a =

Db + T ab" Likewise to transform the ability table from

\the scale of one test.onto the scale of the other the addition

‘ [
of the constant is also made

L]

Procedures- ; »

‘For each of the eight tests the three samples of data

- outlined above were calibrated seParately using a version of

BICAL (Wriggt and Mead, 1977). -
- _ Prior to the actual Rasch equating bivariate plots of

the &tem difficulties for the: twenty-fiva common items -

"~ between the 1978- 1979 field.tast and the 1977-1978 final form

i
A

J
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tegt were made and nn_alyzed_ for item ELtabili-ty,,gs suggfs;
by Rentz (1978) and‘Beagd.and Pettie (1979). In addition, | . £
since these wcrn'éestsﬂwhich were not buile using Rasch |
test development procedures, fit to ;hd'modél was- examined. .
The actual equaw.ng proceeded in two phasas‘* \Ftra't‘ :
‘! ualng CVenty-five common items the 1978-1979 field test s /
was put on tﬁe scale of the 1977 1978 fqrnn by tha addition
of a’ conatant to the item difficulties of the figld test
e berm Since there were some changes in items from field to A
final form, a second adjustment or 'fine tuning was’ necgss&ry.‘
- Using the approximatelx’eighﬁy to. ninety common-items\betweén
- the 1978-1979 field test and the 1978-1979 final form, the

1978-1979 final form item difficulties/were placed opxgthe

-~

. v scale of the 1977-1978 base form.- 2
In order to derive equivalent raw scores, the ability <
tables for the 1978-1979 final form were also- adjusted :

by. the same constant and ﬁat on the scale of the 1977-1978

-~

form. Eﬁuivalent raw scores were assigned and compared to
those from the linear equating method. Special atfention

wag given to those scores at and éqound the state standard.

-

» . - ., .

 DISCUSSION OF RESULTS oo/

<

~ In order to answer the first question posed in the scudy, viz.,
.could the RQ??B model equating methodology be applied to tests
» which were not originally developed to fit the model - two kinds
.of data were analyzed: |

1. Mean squqro‘fit'itatistic35and discrimination indices from
the BICAL runs. ) -

SR | : | - - ~
o - 10 - N




— b
2. . Graphic displays of the dlfficulty estimates of the
twenty-five common oquating items )

4 * . ' . ) ! o
AnaLyeia of Item Fit ) A ' - S e } L
~ N N et el

. The mean square fit statistica used im this anelysia

were the’ total mean square fi ude from the BIGAE output

, [tems with a mean square fic ¢f 1. 5 or greater sre fla ed

';anc ccnsid;red cf‘queaticnable fit to the mo

The discrimination index’ or slope is the regression of
"item log odds" on "test. log odds." Values should be near
- one for fitting ttems. A value less than one in8icates that
the item !haracterigtic curve for that item is flatter than
the test'charaCteristic curve. Values greater than Qne |
indic:te that thd item characteristic curve is steeper than
the test characteristic curve. The interval 1.0 + .20
‘ fCartledge 1575- Rentz and Bashaw, 1975; Beard and Pettie,
1978) was uged as.a yardstick by which to 'evaluate this type
of item fit, |

Tables i 2 anc 3 present an analyde of the total mean
-square fit statistics and'discrimination indicee from the
calibr;tions of each of the three samples used for the
equating Analyses were made for both total test and common
items alone. In the calibration of the 1978- 1979 field test
sample (Table 1) the'percent of items with a me an square fit
less than 1.5 ranged from 88 to 96 for the total test and 92
to 100 for the common items. 'The percent of itemy whose |
,l.discrimfnation index was within the recommended 1.0 + .2

interval ranged from 52 to 75 for the total test and 56 to .



" to 87 pexcent of tho itama on the total taat had slopes “

within the a‘beptabla ranga, while 56 to 92 percent of the

84 for thd common items. _ . ..
. : o " [
In Table 2, this same analysis is provided for the

calibration of tho 1977:1978 final form sample. ~In this

sample, Ahe parcant of itams with total megh aquara fita

© less than 1.5 ranged botwoon 91 to 100 for the total test

and botw n 96 and. 100 for tha common items. Sixty-

I:common'itoma wetd within this range .'w ;«fﬁﬁy'”f .

/

The analysis of ‘the l978 1979 finaliﬁorw'calibration
sample givan in Table 3 indicates similar findings In

‘this sampla, between 92 and lOO percent of the items on\fl:

total test showed aécéptable mean square fit statisticq

~ Thé breakdowns for tha common. items were.very like those -
'“.*Eor the total test. Similarly, the percqnt of itema wioh

slopes in the accepmable region.was 61 to ‘79 for both |

total test an‘icommon i1tem pool . For this sample both the

“total test and the common item pool showed tha same propor—'\

?

tion of iteum.in the two typaa of item fit categories i;o.,

, mean’ squaro fit and disdrimination index.

In summary, the three analysas above sh&w modarate to

good fit to tha model. The percent of fitting items vis a vis

7 the mean squara fit statistic was high in all samples. Oq .

the other hand while the item slopas showed Tess conformity

‘to the model, the parcant of itema in the acceptabla range

was similar if not battar than thosa reported by Rentz and
Bashaw (1975) in their Rasch analysis of.tha Anchor-Taat

L] )
. ! R .
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- Common Item Stability -

. =11- ' ,
. R i X )

: Study data. | Rentz and Rentz (1978) atate that the inolusion

of a fef nonafitting itema would probably do nd serious

\damhge in test equnting epplicet[ons : JE R _\{ /

S
3

Figures one through eight nlot the twenty-five common

- item difficulty estimates from the calibretion of the 1978- 7.

.away from the unit slope line

1979 field test egainst those from the calibration of the
1977-1978 final form for the four reading and four mathematics

tests. ccording to the.model, the estimates in egcl

o

should he etetisticelly equivalent, except fo
constant of translation'that 1s the sgme fo tems. The
difficulty estimates in these types of plots\should be located
along.a unit slope straight line The intercept of this line %
{s equal to the average difference in item difficulty : '

estimates (equating constant) between these two calibrations.

These plots provide an indication of the relative stability

of the common item pool. Certainly when equating one wants -
a set of items whose calibrations. are stable over time to |

be able‘%ﬁaygﬁ Ihem to adjust the difficulties of the other
items to a part

\
these plots are the outliers, 1.e., the items which fall

cular scale. What one looks for then in

&
——

2
- Examining the plots in’'figures one thrbugh eight, thereﬂ>

-

were a few items which seemed to fall further from the unit - \\\.

?elope-line then the others. (They have been blackene% in:) -

In one test, sixth gradé reading (figure 3), fit of the

1tems to the line was very good and no outliers were detected.’
- ' i . :

s -t
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The worst case was evident 1§ third grade mathemetics

(figure\2) where the items seemed /t!o fall dll over the

, Place and’ seven outliers were observed., ’

“ In brder to tryICO-determine the reasons for.these
_items'~seeming\instabglity, their fit.to the model was
anglf%bd. However, there appegted to be no consistent

L4

pattern‘éf?explenetibh On some tdsts, every outlier. shqwed

gaccepteble fic to the model (Math 6 and Read 3) using both
.. mean squar®& fit and slope sthtistics In others a few of

_the ofitlier items but ot ell _had steeper &lopes than the

medel pfedicts (discrim{nation indices gredter than 1. 2).

"In some of the teaty, ‘the outliers.had slopes ‘which were

fletter (discriminetion indices less than .8).: In most , ¢

%
éeses the outliers swaed these aberrant slope stafistics

.for the field test celibretion sample only The field test

calibration semples were generally much smaller than the

final form semples however it is unknown whether their

q

-size affected them. For only two out of the. twenty-five _

0
items detected as outliers (out of 200 common 1tems) one

item in Math.9 and one item 1n Math 11 hed both meen square

fit and discrimination indices out of the renge of ecceptable

fit to the model. B
’ )

In one test, Meth 11, there has'elsg detected a strange

-~

clump of common itéms .in the lower left cormer of the plot

. (figure 8) However, on_ecloser inspection of both content

and format of th items,‘ne clue was found as to the meaning

of th{s‘clump. . o . <

3

14
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In summary; whifh moet of- the common iteme seemed to - .//T//
uﬁﬁ/id the modal"s predictions .there were still a faw |
unstable itema' Recommendations havé heen made to delete.
these items from testing applications (Rentz, 1978), as the
effect of a small difference in the computation of the

- equating cpnstent could mean a shift in the resultant
- equating of several raw score points. However, as there
are really nofobjective rules for deleting these types of
'items i'e- "how "unstable' is unstable 'and hecause all
"Lof the items in the common item pool were used in the linear
equating, and one of the purposes of this ‘peper was to
°.compare these two methvs> the equating was carried out

using all the common items.

! !

Equating Resn}ts

‘Table 4 sents a summary of the statisgtical cherac-
tetistic9‘o£/zi: twenty five common 1tem sets for each of
the eight testeu Ih most caeee, performance on these items
during the pteviouskspring administration wes better than

. .on the fongwingufall field teet although the differences
are quite smatl. This may be attributed to the fact that

& these twenty fiveaitems were all placed at the pnd of the

field test fdrm end ‘such factors as. fatigue, boredom and
lack\of motivation may heve interferred“%ith the students’
performence on the field test |

Table 5 presents mean item difficulties standard
devietions and equeting constants for the twenty-five items

common to the 1978-1979 field test and the 1977- 1978.£ine1 ‘

Q . . o ' c. T 10 ) ‘l.
i . . v ° . . M a
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form. = The scale of the 1977-1978 form was® chosen as the

&
.baae form a8 the state standards were empirically developed

from thts scale \ ‘The equating constants were formed byJ
\

,subtracting;the field test mean item difficulty from the -

final form mean item difficulty Ihe equating constants

are the values which. are added to the 1978 field test

» A ]

difficulties to put all the itema on the field test on to

4

‘the scale.of the baae test.

Table 6 preaents mean item difficulties, standard 2
deviarions and equating constants for the common items
between the 1978-1979 field test, adjusted to the scale of
the11977-1978 test, and the 1978-1979 final'forﬁ This

‘ second 'fine tuning adjustment was necessary becauqe of

the changes in items from field test to final form- in the -

1978-1979 test. The equating constants in this table were

~ used to,;adjust both ‘the item difficulties an:/?hility

estimates from the 1978-1979 final fdrm*to_t e)scale of the

1977-1978 form, !

Assignment of Raw.Scores

3

The last step in the equating pngcess is the development

of a table of equivalent raw or. scaled scores. Equivalent

N
scores are defined by the Rasch model‘as those which give

[

rise to the same "log" ahil;ty estimates (Rentz and Bashau}
1975) For the present analysis, adjuated og ability
estimates from the 1978-1979 final from were matched with
those from the 1977 1978 final form and equivalent raw

scores were assigned for each of the eight tests.

N
»

1o |
: w .
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| . _ : Table 7 presents the equivelent raw scores d:rived .o x
| . © from both the linear? end Rasch methods of equeting BT
~ . "' Becauee of\fhe naturd of these tests l.e. ' minimuﬁ,
competency, the tables are Presented for those raw score
points at and around the state cut-off score. It is in
this range\of the distribution where the results of the
ko equating are most crucial. While a difference ih one or
| two raw score points gt the extremes of the distribution
. may, not have any practical consequences at the cut- scdrel
;this could mean a major difference in the numbers of

14
students who pass the test | L .

L4 X
The equivaleg& raw %cores derived from the linear
methqq,and the Rasch meghod using all twenty-five common
items (non-edited) show considerable similarity In host

cases the equivalent raw scores given by ‘the two .methods

) differ by only one raw score point. In eleventh grade
reading, the two sets of equivalent raw scores are identical.

Noe
" In the Rasch model, the resultant equivalent raw

87\\scoies depend very heavily on the accuracy of the estimated .
Ndndzant While the results obtained using all twenty-five
#rems were good, it was de&ided to investigate the actual
impact the editing of unstable items might have on the
'resultant Rasch equival;nt raw scores. Therefore. the,
equating was reworked with the "unstable" items (represented

by black dots on figures one through eight) eliminated y »j&
AN :

A )

2These were derived from analyses prepared by the contractor N |'- '
‘Tables providing the constants for the equating based on the edited
) 1tem pool are not included in this paper. They are available upon
request from the author. o
1 oo
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L ! Teble 7 preeents equivalent faw.ecoree from this equating
based pn tHe edited initial item pool R

| Table 8 provides a comgprieon of the two sets of Rasoh
‘equivelent raw soon;e Since no items were deleted from
the eixth grade reading test, only the results from seven
tests were compared. In six out of the Piﬁen tests, the

equivalent raw scores at the state's cut-off score were .

-diffeqent

A

. [
" In only two of these six tests were the raw

: N

m the equating based on the edited item pools'

scores
cloeef to those given by the linear method. Overall, the
non-edited item pool generally gave'the closest resnlte to
t%etlinearrmethod In one test, eleventh grade readipg,

no- differences were observed between the equivalent scores'
arising from the equating based on the edited and non-edited .
item pools éoincidently, this was the same test where the
Rasch and linear equivalent raw scores were identical.

', ] In aummary,rthe rebults from ‘this comparison of the
two methods of equating, viz., linear and Rasch indicete:-

a) There is a good, though not perfect match between
the raw scores derived fron the linear and Rasch
methodologies’; .-

b) The editing of a common item pool for "unstable'"
, items changed the resultant assigned equivalent raw
scores. However, no findings indicated-that the
- editing.provided a '"better'" table of raw scores.
Unfortunately, the only criterion of ''better" that
was used in this application was the match with the
TaAW sScores defined by the linear method.

- Furth r research 1% needed which uses independent criteria
ch to evaluate these two methods,

by -
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1978-1978 Field Test Fit and Slope Statibtics‘
(Size of calibration samples ranged from 401 to 577)

L]

/

S -

interval (.8-1.2)

items

1Porcont of items with total MSF < 1.5 -
2percent of items with discrimination indices within the

20,

Mean . Total Number
Test Square Fit! of Itemgy
“Read %3 g8 69

Read 3 10 84 25
Math 3 91 A 100
Math 3 92 60 . 25
Read 6 95 52 95
Read 6 100 56 ¢ 26
Math 6 - 95 62 100

Math 6 96 60 ) 25

A
Read 9 - 94 - 67 110
Read 9 _ 100 /72 25
Math 9 .96 // 63 95

- Math 9 7100 ) 56 26
Read 11 - 89 75 10
Read 11 96 68 28

- Co 4
Math 11. 90 n 90
Math 11 98 72 25

Yaluos in italics are for the twenty-five common equating
¢
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. ) . v M‘ \ s .
) ' n ‘ ) ' o
A .1977-1978 Final Form Fit and’ Slope Snatiatica o
(Size of caltbrttion sanples ranged Srom 1757 to 2133) .
- . "‘
v 1 _ — | ) ) .
. - Mean . Total Number
Test Square Fit! Slope? of Items®
= T = x
Read 3 95 . | * 83 Vs
Read 3 ' 100 92 . 25
Math 3 [ 95 ga ' | 75
Math 3 . 100 92 - 25
Read 6 100 " 66 70
Read ¢ | 100 . 78 | 25
" Math 6 96 61 78
_Math 6 | 100 64 . 25
Read 9 .95 74 85 )
Read 9 100 80 25
. | Math 9 <9 73 0 7
Math 9 100 . 56 .25 | N
Read 11 | 98 87 85
, Read 11 ' 96 _80 25
\ _ 1 Math 11| 92 { 7 B 1
u ( ‘ Math 11 98 98 . 25 -
: - )
A \
lPorcent of items with total MSF < 1.5 | 3

2percent of items with discrimination indices within the

. interval (.8-1.2) -

Values in italics are for the twonty-five common equating
R items LY

A]

| 2y
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1978-1979 Final -Form Fit and Slope Statistics
(Size of calib?ation samples ranged from 1483 to 2110)

b L
R . Mean Total Number
‘Test Square Fit! Slope? of Items?®
/ \ Read 3 92 75 100
Read 3 93 76 88
Math 3 93 78 100
Math 3 93 78 . 98
Read 6 97 62 . 9§
Read 6 98 61 | 83
Math' 6 98 66 100
_ Math 6 93 66 94
| Read 9 100 62 10
T Read 9 200 61 74
‘v - _
. Math 9 L) 64 * 95
Math 9 98 81 . , 85
) Read 11 Y 7% 110
Read 11 96 79 82
Math 11 93 66 90
Math 11 93 ' 83 78
. . . ‘Pdrcoﬁé‘Bf‘items with total MSF < 1.5

2percent’ of items with discrimination indices within the

.t erval (.8-1.2) )

*Vflugs in.italics dre for the common.items between the
1978-1979 Field Teést and the 1978-1979 Final Form

| y
y ’ 2
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Table 4

Statistical Characteristics
of the Twenty-Five Common Items

: . ~Standard "
Test Sample | N ~ Mean [ Variance Deviation’ Mean P
.| Read 3 . ¥ 577 21.67 | 13.8 3.7 866
Read 3 A 1787 21.74 12.76 3,57 868 .
" Math 3 F 401 18.82, 27.17 5.21 755
Math 3 _A 1782 18,97 |  22.98 4,79 . 759
Read 6 Rk 405 19.61 16.21 4.02 784
Read 6 A ¢ | 1906 20.12 _'14.83 3,85 . 804
Math 6 F 446 17.57 | = 24.42 4.94 704
Math 6 A 1899 18.29 | 22.22 - 4.7 667 >
| “Read 9 F. | 408 20.87 18.74 s, 32 .834
Read 9 | A 2137, | 20.84 |  16.64 4.07.. 834
| mathe 1 F - a0 Tt | 26.74 45.17 .692
Math 9 A 2133 | 18.44 22, 39 4.73 735
Read 11 F 454 21.89 12.71 3.56 .876
Read 11 A 1881 22.21 |  10.03 3.16 886
Math 11 F 406 20,98 21.06 4.58 .838
Math 11 A 1894 | 21.3%0 13,52 3,67 848
v b -' | ‘
SR .
Legend
Fe. l97§.Piold Test B . S
A - 1977-1978 Final Form
\ .
] v
\ 3
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YTable 5

Rasch Item Difficulty Estimates for the
Twenty-Five Common Items between the .
1978-1979 Field Test and the 1977-1978 Final Form

\-

{r

f . an \
K ,

v Y . SR
‘  Mean Item Standaﬁ&, Equating
“Test Sample Difficul ty Deviation -1 Constant
Read 3 - F 473 16 TE

_Read 3 A 082 . LIS I RS ¥
Math 3 F 084 | ].96' : - 068
Math 3 A ,016 _a 1.02 "

) Y N
Read 6 F 204 , 1.2 017
Read .6 A 187 SER I R SR
Math 6 F -3 1.01 |
Math 6 A .-.054 1.07 . 099
Read 9 F 183 .91 -

Read 9 A 049 . .88 - 104

. f—_—

Math 9 " F 170 21.08 050
Math 9 A .220 1.0 | - -9
Read 11 F .o 09 . 1.09 - 003
Read 11 A 094 1.22 ' )

Math 11 F -.189 .82 123
Math 11 A -.312 .98 4

Legend - E | o >
F - 1978-1979 Field.Test | B
A - 1977-1978 Final Form . ' - y

t , _(f
4 I |
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Table 6 \
Rasch f[é:m Difficult:g Estimates for the Common Items
between thd 1978-1979 Field Test and,1978-1979 Final Form
(. » [ 4
' Mean Item - V'Stqnda’rd Equating Number
Test Sample Difficulty Deviation - Constant of [tems
Read 3 A -.083 .24 - 508 88
Read 3 . -.291 1.28 : 88
Math 3 A .0T6 1.05: - 089 98
Math 3 AF -.073 1.03, - : . 98
Read 6 <A -.039 1.30 -.096 83
Read 6 AF -.135 1.34 o 83
.Math 6 A -.090 <97 046 94

Math 6 AF ~,050 "~ 1,03 : . 94 -
Read 9 A . =.002 1.03 _ 178 74

. Read 9 AF - 1.00 - 74 .
Math 9 | ~ A 1.19 _ 85
Math 9 AF 1.15 +036 85
Read 11 A 1.17 82"
Read 11 AF 1.19 --020 82
Math 11 . A 1.15 _1a 76
Math 11 AF 1.12 ° 76

! . 5 -
Legend _
| AF - Adjusted 1978-1979 Field Test
.- A - 1978-1979 Final Form .
- Ai
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Table 7 | N

A Compnrison of the R.lultl of .
Linear and Rasch Equacing for Selected Raw, Score Intervals
t

Noar the ate Cut Off Scores
. - ngo- GRADE READING
] LRaw Score Linear <i!///ﬂiibh‘
N | Non-rdTted | Fdited |
80 83 ° 83 | g4
79 82 | 8 . | 83
. 78 81 Lo | g
77 s .80 | g
I 76" 79 79 | -gp -
. 5 79 -~ 78 -1 79 | ¢ '
74 78 . 77 | 78 |
73 ol e o7
72 76 - | - 15 | 16
7 75 74 175
0 | 74 1 23 T 4
. ? ., THIRD GRADE MATHEMATICS -
" RafiSco Ligear Rasch! )
— ' Non-Edited | Edited
fo ¢ 72 12 |- n’
69 . N .1 70
| 68 19 20 | g9 _ \
© * 67 70 69 | . 6gdr
( SRR 66 | . 69 | 68 . .| 67 '
- _ %5 | 68 | ‘67 .| ‘66
o 64 87 | . 66 I 65
| 63 - 66 .65 | 64 .
N 62 65 64 | 63 |
6 | 64 63 | 6
) <60 63 o 62 1.6

h .

%

J . !The results of tho Rasch squating -are being reported for both the non-editod
and edited item pools.. :

*Denotes the cut-score on tho_1977-78_form of the test.

Y
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. Table 7 (Cont.)

CERIC

-«

15

‘4
SIXTH GRADE READING
Raw Score Linear Rasch?
‘Non-Edited | Fdited
77 78 77 .|
6 77 76 ° |
J5 76 75 0 1
74 75 74 |
73 75 73 |
*72 74 72-73 |
7 73 72 |
70 72 n_ |
69 7 0 |
63 70-71 69 |
67 70 68 ]
SIXTH GRADE MATHEMATICS
Raw Score Linear Rasch?
Non-Edited | Edited
0 69 69 ! 70
69 68 - 69 | 69
63 67 68 | 68
67 66 67 | 67
66 65 65-66 | " 66
*65 64 64-65 | 65
64 63 "~ 63 | 64
63 62 62 | 63
82 6 61 . | g2
6] 60 60 | 61
60 59' 59 | 60

sults of the Rasch equating are boing leorted for both the non-odited
/and edited item pools.
here were no items edited for this tost

‘*Denotes the cut-scorc*on tho 1977-78 forﬁ of the test.

———t——
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‘Table 7 (Cont.)

. o
NINTH GRADE' READINGE
Raw Score. Linear \ Rasch!
Non-tdited | Editéd |
88 91 90 | 9
87 L g0 % | 9
., 8 90 83-89 | 90
g5 89 88| g9
- 84 88 .87 | g8
*g3 87 8 | a7
82 86 85 | gg ‘
81 85 g4 | s
80 - 84 83 ‘| a4
79 84 | 82 | g4
78 83 |+ a1 I g3
NINTH GRADE MATHEMATICS®
Raw Score Linear ‘Rasch’?
' Non-Edited | Edited |
67 67 . 68 | 69
66 - 66 | 67 | 68
- 68 | 65 66 | 67
| 64 64 65 | 66
e 63 63 | 64 | 65"
_*62 62 63 | 64 |
7 61 61 62| ' 63
60 60 61 | e |
59 59 6 | 6 | s
58 “|. 58 59 | 60 "
57 |- s7 58 | 59

'The results’ of ‘the Rasch equating are being reported for both .the- non-edited,
and edited item pools. . C

*Denotes the cut-score on the 1977-78 form of the test.

o ¥ | |
< Q ] . 5 ' | 4 i .
, v A o R | ‘

L4
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Table 7 (Cont.)

LI

N

'ELEVENTH GRADE READING ,
, Raw'Sfora 4}1near“ Rasch!
T ‘ Non-Edited | Ed¥ted |
88 . 89 g9 | gg
R 87 88 | -~ 8 | @gg
86 . 87 - g7 | g7
85 86 86 | a6
84 85 85 | g5
*83 84 | gs | gg
82 . 83 83 | g3 |
o 81 g . &2 ! 8 | 5
R 81 . g1 - | g
79 180 .80 - | g
78 79 79 | 79
ELEVENTH GRADE MATHEMATICS
f Raw Score | Linear Rasch! . 4
' Non-Edifed | Edited
64 67 67 | 66
63 66 66 | .65
62 | 65 | 65 | ¢4
6! 64 64 | + 63 1
60 63 63 | 62 ;ﬁ
%59 63 62 | 61 |- |
58 62 611 60
57 61 60 | 59
\ 56 | 60 59 | 58
55 59 58 | 57 \
" 54 | 59 57 | 56
-\ The results of the Rasch equating are being reportod for both the non-edited

and edited item pools.
~ *Denotes the cut-score on the 1977-78 form of the test.
‘ A5
ER\(Z o

Aruitoxt provided by Eic:
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'No items were edited from sixth grade reading.

.

Table 8
- r : A Comparison of the Rasch Equating Constants from the
Edited and Non- Edited Twenty-Five Common Item Poqls
: | o
~Read 3 | Math 3 | Read 6' | Math 6 Read 9 | Math 9 | Read 1] | Math 1
Non-edited item pool constant -3 | -.068 | -.017 059 -.104 .00 .003 £.123
Edited item pool constant 215 | -.038 | 024 -.192 004 | +-.016 -,047
_Difference in constant. 084 -.033 - .035 088 046 019 -.076
Approximate differences in or
log ability values between raw ' ,
score points at cut-score .06-.07 .05-.06 .06 .06 .06 _.0@2.07 .06-.07
Does the Rasch equating with
the edited item pool change ‘
the equivalent raw scores at :
cut- oint? Yes Yes Slightly Yes Yes No Yes
Is" this change closer to the ‘ - ‘
. value given by the linear L ' '
results? Yes No _- No Yes No - N/A Nax
Hhich Rasch equating is closer " ‘Non- Non- Non- Both Non-
to the linear results? Edited | fdited Edited | Edited Edited Same’ Edited




