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IRT Scale Transformation

•

With nonequivalent groups, parameters from 

different tests need to be placed on same scale.

•

If an IRT model fits the data, any linear 

transformation of the 



-scale also fits the data, 

when item parameters have been transformed.

•

A linear equation can be used to convert IRT 

parameter estimates to the same scale.

•

For 2 groups on a common scale, their Ms and 

SDs are expected to differ.
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With nonequivalent groups, parameters from different tests need to be placed on same scale.

If an IRT model fits the data, any linear transformation of the -scale also fits the data, when item parameters have been transformed.

A linear equation can be used to convert IRT parameter estimates to the same scale.
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Transformation

•

Scale I and Scale J are 3-PL IRT scales that 

differ by a linear transformation

•



-values for two scales are related as:



Ji

= A



Ii

+ B
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Transformation

Scale I and Scale J are 3-PL IRT scales that differ by a linear transformation

-values for two scales are related as:

	 Ji = A Ii + B
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Transformation

+ Scale | and Scale J are 3-PLIRT sales that
difer by a lnear ransformation
+ O-values for two scales are relaed as:

0,=40,+8
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Transformation Equations

•

Item parameters on the 2 scales are related

Note that the lower asymptote is independent of 

the scale transformation; because the c parameter 

is estimated from the probability metric and not 

the ability metric, no transformation is needed.
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c c


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Transformation Equations

Item parameters on the 2 scales are related









Note that the lower asymptote is independent of the scale transformation; because the c parameter is estimated from the probability metric and not the ability metric, no transformation is needed.
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Transformation Equations

* e parameters on the 2 sales are related

Note that the lower asymptate s independent of
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Replacement with equating equations
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Replacement with equating equations









EPSY 8225

8





image1.wmf

)


(


)


(


1


)


1


(


Jj


Ji


Jj


Jj


Ji


Jj


b


Da


b


Da


Jj


Jj


e


e


c


c


-


q


-


q


+


-


+




image2.wmf

)


(


)


(


)]


(


[


)]


(


[


1


...


1


...


Ij


Ii


Ij


Ij


Ii


Ij


Ij


Ii


Ij


Ij


Ii


Ij


b


Da


b


Da


B


Ab


B


A


A


a


D


B


Ab


B


A


A


a


D


e


e


e


e


-


q


-


q


+


-


+


q


+


-


+


q


+


=


+




oleObject1.bin



oleObject2.bin





Replacement with equating equations

Do)
ey t-e) s
s et

010,05y ) Potts-tg)
b PO

Dl L
Tee’ s





image9.emf
A and B Constants
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A and B Constants
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For any two individuals, i and i*, or any two items, j and j*
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Example (Table 6.1, Items 1 & 2)
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Example (Table 6.1, Items 1 & 2)













Ji = A Ii + B = .5(-2.00) + (-.5) = -1.5
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A can be calculated from the difficulty parameters or the slope parameters.

B is calculated from the difficulty parameters and A.

Person ability can then be transformed from scale I to scale J.

PAGE 175 (B&K, 2014)
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Example (Table 6.1, Items 1 & 2)

B=(-115)-(5)(-13)=

0,=A 0,5~ 5(200)+(-5)=-15
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Transformation Exercise

•

Convert the parameters for item 3 from Scale I

to Scale J (Table 6.1); A=0.5, B=-0.5.

A

a

a I

J

3

3



B Ab b

I J

 

3 3 3 3 I J

c c



Table 6.1 Item and person parameters on two scales for a …test

Scale I Scale J

Item

a

Ij

b

Ij

c

Ij

a

Jj

b

Jj

c

Jj

j=1 1.30 -1.30 0.10 2.60 -1.15 0.10

j=2 0.60 -0.10 0.17 1.20 -0.55 0.17

j=3 1.70 0.90 0.18 3.40 -0.05 0.18
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Transformation Exercise

Convert the parameters for item 3 from Scale I to Scale J (Table 6.1); A=0.5, B=-0.5.





















		Table 6.1 Item and person parameters on two scales for a …test												

						Scale I						Scale J		

		Item		aIj		bIj		cIj		aJj		bJj		cJj

		j=1		1.30		-1.30		0.10		2.60		-1.15		0.10

		j=2		0.60		-0.10		0.17		1.20		-0.55		0.17

		j=3		1.70		 0.90		0.18		3.40		-0.05		0.18
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Transformat

n Exercise

+ Convert the parametersfor tem 3 rom Scale |
toScale  (Table 6.1); A<0.5, B=-0.5.

ap=2 en=cy
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Expressing A & B by Groups

•

It is more typical to express these relations in 

terms of groups of items or people

The means and SDs are based on groups of 

items or persons
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Expressing A & B by Groups

It is more typical to express these relations in terms of groups of items or people











The means and SDs are based on groups of items or persons
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The Ms and SDs are defined over multiple items, or persons (for Thetas).
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Expressing A & B by Groups

*+ Itis more typicalto expressthese reltions n
terms of groups o tems or people

4ot _wa) _al®,)
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items or persons.
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Example (Table 6.1)
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Example (Table 6.1)
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In this case, the Ms and SDs were estimated from Table 6 for the three items. Notice we obtain the same equating constants.
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Example (Table 6.1)

olb,) () _ 4497
o(b) w(a,) &9

1250
2

B=u(b,)- Au(hy) = 5833 5(-.1667)= .5
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In Practice

•

In nonequivalent group designs, a common-

item set (anchor items) is used on each form.

•

Parameter estimates from common items are 

used to find the scaling constants

•

Conversion formulas using 



can only be used 

when the same population is used to estimate 

parameters on both scales

EPSY 8225 14
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In Practice

In nonequivalent group designs, a common-item set (anchor items) is used on each form.

Parameter estimates from common items are used to find the scaling constants

Conversion formulas using  can only be used when the same population is used to estimate parameters on both scales
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In Practice

* In nonequivalent group designs, a common-
item set (anchor ftems) s used on each form.

+ Parameter estimates from common items are
used to find the scaling constants

+ Converson formulas using 0 can only be used
when the same population i used to estimate
perameters on both scales
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Estimating Parameters: 

Random Groups Equating Design

•

Multiple forms are administered to groups 

that are assumed to be randomly equivalent

•

If the same IRT scaling convention is used 

(e.g., M = 0, SD = 1), parameter estimates for 

the two forms are on the same scale

•

No further transformation is necessary

EPSY 8225 15
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Estimating Parameters: 
Random Groups Equating Design

Multiple forms are administered to groups that are assumed to be randomly equivalent

If the same IRT scaling convention is used (e.g., M = 0, SD = 1), parameter estimates for the two forms are on the same scale

No further transformation is necessary
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Estimating Parameters:
Random Groups Equating Design

* Multpl forms are administered to groups
that are sssumed to be randormly equivalent

* Ifthe same IRT scaling convention i used
(0.8, M= 0,50 = 1), parameter estimates for
the two form are on the same scale

+ No frther transformation s necessary
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Estimating Parameters:

Single Group Design

with Counterbalancing

•

Multiple forms are administered to a single 

group, counterbalanced.

•

The parameters for all examinees on each 

form can be estimated simultaneously.

EPSY 8225 16
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Estimating Parameters:
Single Group Design
with Counterbalancing

Multiple forms are administered to a single group, counterbalanced.

The parameters for all examinees on each form can be estimated simultaneously.
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Estimating Parameters:
Single Group Design
with Counterbalancing

+ Multipl forms are administered to asingle
group, counterbalanced.

+ The parametersfor al examinees on each
form can be estimated simultaneously.
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Estimating Parameters:

Nonequivalent Group Anchor Test Design

•

When Forms X and Y are administered at two 

different times, item parameters estimated on 

common items can be used to find the 

transformation constants

•

Alternatively, parameters on Forms X and Y 

can be estimated simultaneously through 

concurrent calibration – considering unique 

items on each form as “not administered”
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Estimating Parameters:
Nonequivalent Group Anchor Test Design

When Forms X and Y are administered at two different times, item parameters estimated on common items can be used to find the transformation constants

Alternatively, parameters on Forms X and Y can be estimated simultaneously through concurrent calibration – considering unique items on each form as “not administered”
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Estimating Parameters:

Noneguivalent Group Anchor Test Design

When Forms X and Y are adriristered at two
diffrent times, tem parameters estimated on
commontems can be used to find the
transformation constants.

Alternativey, parameters on Forms X and
can be estimated simultansousy through
concurrent calbration - considering unique
items on each form as “not administered”
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•

Another alternative is to fix the item 

parameters for the common items to those 

estimated on the old form when calibrating 

the items on the new form.

•

This is fixed item parameter calibration.

•

When there are large differences in ability 

between the two groups, this method has 

shown to lead to biased item parameters.

EPSY 8225 18
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Another alternative is to fix the item parameters for the common items to those estimated on the old form when calibrating the items on the new form.

This is fixed item parameter calibration.

When there are large differences in ability between the two groups, this method has shown to lead to biased item parameters.
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+ Another alternative s to fixthe item
perameters for the common items to those
estimated on the old form when calbrating
the tems on the new form,

+ This s fxed tem parameter calbration.

+ When there arelrge diferences i abiy
betueen the two groups this methd haz
shownto lead to biased tem parameters.
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IRT Equating

Kolen & Brennan, 2004 & 2014
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Mean/Sigma Transformation

•

Uses the Ms and SDs of the b-parameters from 

the common items

•

The values of A and B are then substituted into 

the rescaling equations.



Ji

= A



Ii

+ B, and those for the item parameters
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Mean/Sigma Transformation

Uses the Ms and SDs of the b-parameters from the common items







The values of A and B are then substituted into the rescaling equations.

	Ji = A Ii + B, and those for the item parameters
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Mean/Sigma Transformation

+ Uses the Ms and 5D of the b-parameters from
the common items

alb,)

alb)

+ The values of A and 8 are then substtuted into.
the rescaling equations,
0= 410, + 5, and those for the item parameters

B=p(h,) - Aub)
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Mean/Mean Transformation

•

Use the Ms of the a-parameter estimates for 

common items to estimate the A constant

•

Use the Ms of the b-parameter estimates of 

the common items to estimate the B constant.
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Mean/Mean Transformation

Use the Ms of the a-parameter estimates for common items to estimate the A constant

Use the Ms of the b-parameter estimates of the common items to estimate the B constant.

EPSY 8225
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Mean/Mean Transformation

+ Use the s o the a-parameter estimates for
commontems to estimate the A onstant

+ Use the s o the b-parameter estimates of
the common items to estimate the B constant.
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Challenges

•

When estimates are used in place of 

parameters or when the IRT model does not 

hold precisely – the equalities we use to find 

equating constants may not hold.

•

Mean/Sigma and Mean/Mean results differ.

•

Mean/Sigma is generally preferred because 

estimates of b-parameters are more stable 

than those for a-parameters

EPSY 8225 21
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Challenges

When estimates are used in place of parameters or when the IRT model does not hold precisely – the equalities we use to find equating constants may not hold.

Mean/Sigma and Mean/Mean results differ.

Mean/Sigma is generally preferred because estimates of b-parameters are more stable than those for a-parameters
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Challenges

+ When estimates are used in place of
perameters or when the IRT modeldoes not
Hold precisely - the equalites we use tofind
equating constants may not hol.

+ Mean/Sigma and Mean/Mean resuls difer

+ Mean/sigmais generally preferred because.
estimates o b-parameters are more stable
than those for a parameters
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Characteristic Curve Methods

•

Notice that the conversion method so far do 

not consider all of the item parameter 

estimates simultaneously.

•

Haebara (1980); sum of the squared 

difference between ICCs for each item at a 

particular ability

•

Stocking and Lord (1983); the differences are 

summed over items, then squared
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Characteristic Curve Methods

Notice that the conversion method so far do not consider all of the item parameter estimates simultaneously.

Haebara (1980); sum of the squared difference between ICCs for each item at a particular ability

Stocking and Lord (1983); the differences are summed over items, then squared
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Characteristic Curve Methods

+ Notice that the conversion method so fa do
ot consider all of the ftem parameter
estimates simultaneously

+ Haebara (1980); sum of the squaredt
difference between ICCs for exch tem at
particular abilty

+ Stocking and Lord (1983);the differences are
Summed over tems,then squared
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A general approach

•

Examine a scatterplot of the a-parameter 

estimates for common items for both groups

•

Examine similar plots for estimates of b and c

•

Identify outliers

•

Estimate A and B constants (with and without 

outlier common items) using both mean/sigma 

and mean/mean methods.

•

If results are similar when removing outliers, 

consider removing items.

•

Otherwise, ICC procedures might be better.
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A general approach

Examine a scatterplot of the a-parameter estimates for common items for both groups

Examine similar plots for estimates of b and c

Identify outliers

Estimate A and B constants (with and without outlier common items) using both mean/sigma and mean/mean methods.

If results are similar when removing outliers, consider removing items.

Otherwise, ICC procedures might be better.
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Even when ICC methods are used, consider using multiple methods.

Scatterplots on PAGE 191 (K&B, 2014)
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Ageneral approach

Examine a scatterplo o the & parameter
estimates for commn tem fo both groups
Examine simiar plotsfor estmates of band ¢
identity outlers

Estimate A and B constants(with and without
outlercommon tems using both mean/sigma
and mean/mean methods

I resuts are similar when removing utiers,
consider remaving tems.

Otherwise, ICC procedures might be better
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IRT Equating

Kolen & Brennan, 2004 & 2014
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Practical Issues of Scoring

•

When a test is scored using IRT ability 

estimates, there is no need to establish a 

relation between scores on Form X and Form Y

•

When using 2- or 3-parameter models, 

pattern scoring results in complex number-

correct to reporting score conversions 

(difficult to explain to score users)

•

Also, high and low abilities are estimated with 

more measurement error in a 3PL model

•

Thus number-correct scoring is more common

24
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When a test is scored using IRT ability estimates, there is no need to establish a relation between scores on Form X and Form Y

When using 2- or 3-parameter models, pattern scoring results in complex number-correct to reporting score conversions (difficult to explain to score users)

Also, high and low abilities are estimated with more measurement error in a 3PL model

Thus number-correct scoring is more common

24







Practical Issues of Scoring

* When a test s scored using IRT abily
estimates, there is no need to establish
relation between scores on Form X and Form Y

* When using 2-or 3-parameter models,
pattern scorng reslts in complex number
correct to reportingscore conversions
(dificult to explain to score users)

+ Aiso, high and low abilties are estimated with
more measurement error in  3PL model
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Equating True Scores

•

The equating is complete if we report ability 

estimates; 



s are the same (within 

measurement error) when estimated from item 

parameters on the same scale.

•

If scaled scores are reported, 



can be used to 

estimate true scores on the two forms which 

can be used as equated scores through the TCC.

•

However, we equate observed scores, not true 

scores; studies suggest similar results

EPSY 8225 25
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Equating True Scores

The equating is complete if we report ability estimates; s are the same (within measurement error) when estimated from item parameters on the same scale.

If scaled scores are reported,  can be used to estimate true scores on the two forms which can be used as equated scores through the TCC.

However, we equate observed scores, not true scores; studies suggest similar results
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Tests are often scored number-correct, even when developed and equated with 2-PL and 3-PL models. Under such scoring, an additional step is required to complete IRT equating. It is possible to equate true scores or equate observed scores.

EPSY 8223: Test Score Equating
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Equating True Scores

The eguating s complte f we report abilty
estimates; 03 are the same (within
measurement erro] when estimated from tem
parameters on the same scal.

Hf scaled scores ae reported, 1 can be used to
estimate true scores on the two forms which
can be used as equated scores through the TCC.
However, e equate observed scores, not true
scores;studies suggest smilar esults
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Equating True Scores

•

Item parameters are placed on the same scale

•

IRT true score equating is used to relate 

number-correct scores on Forms X and Y

•

The true score from one form with a given θ is 

considered equivalent to the true score on 

another form associated with that θ

EPSY 8225 26
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Equating True Scores

Item parameters are placed on the same scale

IRT true score equating is used to relate number-correct scores on Forms X and Y

The true score from one form with a given θ is considered equivalent to the true score on another form associated with that θ

EPSY 8225
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Equating True Scores

* Hem parametersare placed on the same scale

+ IRT true score equating s used o relate
number-correctscores on Forms X and Y

+ The true score from one form with agiven 8 s
considered equivalet to the true score on
another form associated with that &
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TCCs
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TCCs

EPSY 8225

27









The TCC associates a number-correct true score tx for a given theta, based on the sum of probabilities given the IRT model over items.

EPSY 8223: Test Score Equating
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True Score Equating Process

For a given θ

i

, true scores τ

X

(θ

i

) and τ

Y

(θ

i

) are 

equivalent.

irt

Y

(τ

X

) = τ

Y

(τ

X

-1

) 

The Form Y true score equivalent of a given true 

score on Form X, where τ

X

-1

is the θ

i

corresponding to true score τ

X
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True Score Equating Process

For a given θi, true scores τX(θi) and τY(θi) are equivalent.



irtY(τX) = τY(τX-1) 



The Form Y true score equivalent of a given true score on Form X, where τX-1 is the θi corresponding to true score τX

EPSY 8225
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The Form Y true score equivalent of a given true score on Form X
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True Score Equating Process

Fora given ), tue scores 7(0) and ,(0) are
equivalent

iy

o)

The Form Y true score equivalent ofa given true
score on Form X, where 2 is he 0,
cormesponding 0 tue score ¢
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IRT

•

If data used fit the assumptions of the IRT 

model and good parameter estimates are 

obtained, we can estimate person abilities 

independent of the particular items (sample 

invariance)

•

When forms are scaled similarly, a person 

should obtain the same ability estimate 

regardless of the specific form taken

EPSY 8225 2


image29.emf
True Score Equating Process

1. Specify a true score τ

X

on Form X (typically 

an integer Σc

j

< τ

X

< K

X

).

2. Find the θ

i

that corresponds to that true score

(τ

X

-1

) 

3. Find the true score on Form Y, (τ

Y

), that 

corresponds to that θ

i

Step 2 requires an iterative process (finding θ

i

that corresponds to a given Form X score)
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True Score Equating Process

Specify a true score τX on Form X (typically an integer Σcj < τX < KX).

Find the θi that corresponds to that true score (τX-1) 

Find the true score on Form Y, (τY), that corresponds to that θi



Step 2 requires an iterative process (finding θi that corresponds to a given Form X score)
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cj is the lower asymptote and the summation of c over j items is the lowest possible number-correct true score.

Kx is the number of items on Form X.

EPSY 8223: Test Score Equating
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True Score Equating Process

1. Specify a true score #,on Form X (ipically
an integer X6, < 1y < Ky).

Find the ) that corresponds o that true score

)

3. Find the true score on Form Y, (1), that
cormesponds o tha 0,

Step 2 requires an ierative process (fnding 6
that corresponds 0. given Form X score)
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Using True Scores Equating with 

Observed Scores

1.



s are transformed to true scores on Forms X and Y

2. Create conversion of true scores to the reporting 

scale (using observed scores)

New Form Observed Score 





i



Old Form Observed Score 



Scaled Score

No theoretical justification exists for using observed 

scores to complete this process (empirical evidence). In 

practice, IRT parameter estimates are used to estimate 

the true score relationship, then that is applied to 

observed scores.
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Using True Scores Equating with Observed Scores

s are transformed to true scores on Forms X and Y

Create conversion of true scores to the reporting scale (using observed scores)



New Form Observed Score  i  

	Old Form Observed Score  Scaled Score



No theoretical justification exists for using observed scores to complete this process (empirical evidence). In practice, IRT parameter estimates are used to estimate the true score relationship, then that is applied to observed scores.
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With 3PL models, scores below Σcj are undefined. An ad hoc procedure is used to complete equating of such scores. A 0 on Form X equals a 0 on Form Y, and linear interpolation is used through scores Σcj. A score of Kx on Form X is set equal to a score of Ky on Form Y.

EPSY 8223: Test Score Equating
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Using True Scores Equating with
Observed Scores
L. s are transforme o true sores on Forms Xand Y

2. Create conversion of true scores toth reportng
cale (using observed scores]

New Form Observed score > 0,
0ld Form Observed score > Scaled score

No theoretcal justfication exstsfor using observed
Scores to complete ths process (empiicl evidence.In
pracice, IR parametar etimates re used 0 estimate
the truescore rlatonship, then tht s applied to
Sbeerved scores.
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IRT Observed Score Equating

•

The IRT model is used to produce an 

estimated distribution of observed number-

correct scores on each form

•

Observed score distributions are equated 

through equipercentile methods

•

This requires explicit specification of the 

ability distribution in the population – usually 

based on a weighted synthetic population
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IRT Observed Score Equating

The IRT model is used to produce an estimated distribution of observed number-correct scores on each form

Observed score distributions are equated through equipercentile methods

This requires explicit specification of the ability distribution in the population – usually based on a weighted synthetic population

EPSY 8225
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True scores are never known. 

EPSY 8223: Test Score Equating
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IRT Observed Score Equating

+ The IRT model is used to produce an
estimated disrbution of observed number
correct scores on each form

+ Observed score distrbutions are equated
through equipercentile methods

+ Thisrequires explict specification of the
abilty distribution nthe population - usually
based on a welghted synthetic population
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IRT True-Score v. Observed Score Equating

•

IRT true score equating has easier computation 

and the conversion does not depend on ability 

distributions.

•

IRT true score equating is based on 

unobservable true scores.

•

There is no justification for applying the true 

score relation to observed scores

•

With 3PL models, equivalents are undefined at 

very low and very high number correct scores.
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IRT True-Score v. Observed Score Equating

IRT true score equating has easier computation and the conversion does not depend on ability distributions.

IRT true score equating is based on unobservable true scores.

There is no justification for applying the true score relation to observed scores

With 3PL models, equivalents are undefined at very low and very high number correct scores.
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IRT True-Score v. Observed Score Equating

= IR true score equating has easier computation
2nd the conversion does not depend on abity
distrbutions.

* IRT true score equatin s based on
unobservable true scores

+ There is o ustfcation for applying the rue.
score relation o observed scores

* With 3PL models, equivalents are undefined at
very low and very high number correct scores.





image33.emf
Common-Item Equating to a Pool

•

Form Y is designed and administered. Item 

parameters for Form Y are estimated.

•

Form X1 is designed, with common items to 

Form Y, and administered to a new group. Item 

parameters are estimated.

•

Form X1 is equated to Form Y using a common-

item equating procedure.

•

All items, unique to Form X and Y and common 

items, constitute the developing pool.
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Common-Item Equating to a Pool

Form Y is designed and administered. Item parameters for Form Y are estimated.

Form X1 is designed, with common items to Form Y, and administered to a new group. Item parameters are estimated.

Form X1 is equated to Form Y using a common-item equating procedure.

All items, unique to Form X and Y and common items, constitute the developing pool.
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Common-Item Equating to a Pool

FormYisdesigned and administered. Iter
perameters for Form Y are estimated.

Form XL i designed, with common items to
FormY,and administered to 3 new group. tem
parameters are estimated.

Form X1 is equated to Form Y using a common-
item equating procedure.

Allitems, unique o Form X and Y and common
items, contitue the developing pool,





Microsoft_PowerPoint_Slide1.sldx
IRT

If data used fit the assumptions of the IRT model and good parameter estimates are obtained, we can estimate person abilities independent of the particular items (sample invariance)

When forms are scaled similarly, a person should obtain the same ability estimate regardless of the specific form taken
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IRT

+ I data used it the assumptions of the IRT
model and good parameter estimates are
obtained, we can estimte person abilties
independent of the particular items samle:
invariance)

+ When forms are scaled simlaly, a person
should abtain the same ablty estimate
egardless of the specific form taken
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Equating to a Calibrated Pool

•

Form X2 is designed, including common-items 

from the item pool (not necessarily from a 

single form), and administered.

•

Item parameter estimates from the calibrated 

pool for the common items are on Scale J.

•

Item parameter estimates from Form X2 are on 

Scale I.

•

Transform Form X2 item parameter estimates 

to the θ–scale for the calibrated pool
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Equating to a Calibrated Pool

Form X2 is designed, including common-items from the item pool (not necessarily from a single form), and administered.

Item parameter estimates from the calibrated pool for the common items are on Scale J.

Item parameter estimates from Form X2 are on Scale I.

Transform Form X2 item parameter estimates to the θ–scale for the calibrated pool

EPSY 8225
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In this way, the pool can be continually expanded.
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Equating to a Calibrated Pool

+ Form X21s designed, including commonitems
from the item pool (not necessarly from a
singl form), and admiristered.

* e parameter estimates from the calibrated
pool for the common tems are on Scale .

+ e parameter estimates from Form X2 are on
Scalel.

* Transform Form X2 tem parameter estimates
tothe B-scale fo the calibated poal
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IRT Equating

•

Because of the sample invariance properties 

of IRT, equating test forms is simply a process 

of placing item parameters on the same scale

•

Samples of 2000 seem adequate while 3000 is 

preferred for calibrating 3-PL models

–

3000 is more than needed typically for linear 

equating

–

3000 is not enough for most equipercentile 

methods
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IRT Equating

Because of the sample invariance properties of IRT, equating test forms is simply a process of placing item parameters on the same scale

Samples of 2000 seem adequate while 3000 is preferred for calibrating 3-PL models

3000 is more than needed typically for linear equating

3000 is not enough for most equipercentile methods
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IRT Equating

+ Because of the sample invariance properties
of IRT, equating test forms s simply  process.
of placing item parameters on the same scale

+ Samples of 2000 seem adeguate while 300015
preferrd for calbrating 3-pL models
300015 more thanneeded typialfornear

<auating
500015 ot enough for most e
methods






