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Why Use IRT?Why Use IRT?
Items have their own properties.

Those item properties don’t change.

Present items that inform our assessment.

Reliability is not the same across ability level.

Focus on reliability (information function) at the 
cut-off – not the mean
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Why Use IRT?Why Use IRT?
Using an IRT scoring system based on item response 
patterns, it is possible to compute comparable scores for 
individuals when some items are not scored (e.g., “no 
score” => treated as missing data).

“Missing data” will - logically – have an impact on the 
error estimate around the obtained standard score.

Item response theory (IRT) is a collection of 
mathematical models and statistical methods that were 
used in (1) the item calibration, item calibration, (2) item selection item selection 
process process for the DABS, and (3) the computation of DABS computation of DABS 
scoresscores..
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Item Response TheoryItem Response Theory
A test item is characterized by three distinct item 
parameters:p

•• Item difficultyItem difficulty parameter (e.g., higher the difficulty parameter –
the more skill you must possess to achieve this item)t e o e s ll you ust possess to ac eve t s te )

•• Item discriminationItem discrimination parameter (i.e., how good is this item at 
differentiating between persons with high and low adaptive skills?)differentiating between persons with high and low adaptive skills?)

•• PseudoPseudo--guessingguessing parameter (i.e., what is the likelihood of 
someone succeeding this item by chance?)someone succeeding this item by chance?)
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Item Response TheoryItem Response Theory
A test item is characterized by three distinct item 
parameters (Item Characteristic Curve):p ( )
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Item Response TheoryItem Response Theory
Item/Test Information Function: 

When you speak of having information, it implies that you know 
something about a particular subject or object. In psychometrics, the 
term information information conveys a similar, but somewhat more technical, y , ,
meaning.  

In IRT the meaning of informationinformation is the “precision” (what we call inIn IRT the meaning of informationinformation is the precision  (what we call in 
CTT = reliability) with which a parameter could be estimated. In IRT, 
the precision with which a parameter is estimated is measured by 
the variability of the estimates around the value of the parameterthe variability of the estimates around the value of the parameter.
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Item Response TheoryItem Response Theory
Item/Test Information Function: 
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Item Parameter EstimationItem Parameter Estimation
Samejima – “graded response model”

Samejima (1969, 1997) developed graded response 
models (GRM) for items with more than two ordered 
response alternatives (right/wrong); these models are response alternatives (right/wrong); these models are 
widely used for items with categorical response 
scales like the Likert-type agree-disagree format.  
Th  l i ti  i  f th  GRM  d t  lib t  The logistic version of the GRM was used to calibrate 
the DABS items.
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DABS Rating SystemDABS Rating System
0  = No, rarely or never does it. (no ability)
1  = Yes, does it with reminders or assistance but rarely or never

independently (partial ability)
2   Y  d  it ti  i d d tl  b t ti  d   2  = Yes, does it sometimes independently – but sometimes needs  

reminders or assistance (partial ability+)
3  = Yes – does it always or almost always independently – never or 

rarely needs reminders or assistance (full ability)rarely needs reminders or assistance (full ability)
NS = No Score  (missing information / skip)
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DABS Standardization DABS Standardization –– 3 Age Forms3 Age Forms

DABS (4 – 8 year olds): 132 items
Conceptual Skills: 54 items
Social Skills: 49 itemsSocial Skills: 49 items
Practical Skills: 29 items

DABS (9 15 year olds): 192 itemsDABS (9 – 15 year olds): 192 items
Conceptual Skills: 81 items
Social Skills: 70 items
Practical Skills: 41 items

DABS (16 – 21 year olds): 128 items 
Conceptual Skills: 40 items
Social Skills: 37 items
Practical Skills: 51 items
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Standardization (sample)

Standardization sample 
recruited from 47 of  50 

US states

CENSUS REGION DABS (N = 1 058) 2000 US CensusCENSUS REGION DABS (N = 1,058) 2000 US Census
West 22.1% 22.5%

Midwest 25 7% 22 9%Midwest 25.7% 22.9%

South 32.1% 35.6%

Northeast 20.2% 19.0%
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Standardization (sample)
Persons Assessed

The standardization sample was composed of 1 058 individuals The standardization sample was composed of 1,058 individuals 
from the general population - between the ages of 4 and 21.

Age: G dAge: 
Mean =  11.1 years (SD = 4.9 years)
Min/Max = 4 – 21 years old

Gender

Intellectual Disability:
50.1%49.9%

Males
Femalestellectual sab l ty:

• 12% Dx of ID/Developmental Delay
• 88% no ID or DD

Females
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Standardization (sample)
Person‐Assessed Race/Ethnicity

71.5%
American Indian or Alaska Native

Asian

Black or African American

Hispanic or Latino

0.5%

17.0%
9.5%

0 5

Native Hawaiian or Other Pacific 
Islander

White

2.6%
0.5

N=38 (3.5%) – bi-racial
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Standardization (sample)

Ethnicity DABS (N = 1,058) 2000 US Census

American Indian or Alaska Native 0.5% .9%

Asian 2.6% 3.6%

Black or African American 17.0% 12.3%

Hispanic or Latino 9.5% 12.5%

Native Hawaiian or other Pacific Islander 0.6% .1%

White 71.5% 75.1%
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Refining the DABS Item PoolRefining the DABS Item Pool
U i  IRTU i  IRTUsing IRTUsing IRT

Four IRT related criteria were used to select Four IRT-related criteria were used to select 
the final items composing each age-based DABS 
scale. These four criteria were employed within scale. These four criteria were employed within 
the authors’ proscribed test length of 75 total 
items per age (4-8, 9-15, and 16-21) scale. 
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Refining the DABS Using IRTRefining the DABS Using IRT
1. Choose items to make up a relatively unidimensional set within 

each of the three skills areas (conceptual, social, and practical). 
“Unidimensional” was defined operationally as a relatively high Unidimensional  was defined operationally as a relatively high 
value of explained common variance attributable to the general 
factor in a bi-factor IRT model fitted to the data. In the IRT 
analysis results, larger values of ‘common variance explained’ 
(near 1.0) are good; smaller values are not so good. Item 
selection was on retaining items with larger values.
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Refining the DABS Using IRTRefining the DABS Using IRT
2. Retain balance among the sub-domains.  In both the Field Test 

Manual and the Standardization Study Assessment Manual sub-
domains within each skill area were included. For example, domains within each skill area were included. For example, 
conceptual skills (as a skill area) included a number of sub-
domain skills such as language, reading and writing, money use, 
self-direction, etc.  Social skills similarly included skills such as 
interpersonal, responsibility, gullibility, etc. Practical skills 
included activities of daily living, occupational skills, use of 
money, etc. 

In the process of making the scales unidimensional, we also 
wanted to make each scale unidimensional, but retaining to the 
extent possible a balance among the sub-domains. This was done 
by ensuring that each of the skill areas contained one or more of 
the age-specific sub-domain items.
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Refining the DABS Using IRTRefining the DABS Using IRT
3. Choose items that have lower missing data proportions. Thus, 

those items with high missing data proportions (operationally 
defined as ‘NS-no score’) were excluded from the item pool.defined as NS no score ) were excluded from the item pool.

4. Choose the items that have relatively high information valuehigh information value. In 
the IRT analysis these items were identified as having “high Fisherthe IRT analysis, these items were identified as having high Fisher 
information.”  

Items were selected, within the parameters of the above three 
it i th t i f ti i ll i th l fcriteria, that are informative, especially in the lower range of 

adaptive skills where the cutoff score falls.
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Refining the DABS Using IRTRefining the DABS Using IRT

Summary of Unique & Linked Items on the DABSSummary of Unique & Linked Items on the DABS

DABS FormsDABS Forms
4 8  9 15  16 21 4-8 y.o. 9-15 y.o. 16-21 y.o.

DomainDomain (Ni=132)(Ni=132) (4-8 & 9-15) (Ni=192) (Ni=192) (9-15 & 16-21)      (Ni=128)(Ni=128)

Conceptual Skills 25 items 25 items 25 items
16 unique           9 link 7 unique            9 link 16 unique16 unique           9 link 7 unique            9 link 16 unique

Social Skills 25 items 25 items 25 items
14 unique          11 link 5 unique           9 link          16 unique

Practical Skills 25 items 25 items 25 items
7 unique          18 link 0 unique           7 link 18 unique
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DABS Item ParametersDABS Item Parameters
Table. Graded Model Parameter Estimates for the Conceptual Skills Items, Ages 16-21

Items a b1 b2 b3
1 Completes job applications. 2.08 -1.19 -0.52 0.26

2 Looks up needed information in dictionary, encyclopedia, or 
computer. 

3.47 -1.72 -1.07 -0.36

3 Reads important documents (e.g., class registration, 
school/work policies, credit card application).

2.27 -1.43 -0.81 0.37
p , pp )

4 Reads tags to find clothing of the correct size in a store. 2.28 -1.79 -1.34 -0.74

5 Makes a list (e.g., things to do, things to buy). 1.40 -1.74 -1.06 -0.19
6 Writes clear complex sentences such as in letters E-mails 3 47 -1 40 -1 01 -0 416 Writes clear complex sentences such as in letters, E mails, 

or other notes.
3.47 1.40 1.01 0.41

7 Can tell the value of monetary bills of different 
denominations. 

3.31 -2.01 -1.54 -1.14

8 Checks for correct change after buying an item 2 29 1 36 0 83 0 018 Checks for correct change after buying an item. 2.29 -1.36 -0.83 0.01

9 Gives clerk the correct amount of money to buy an item. 3.32 -1.68 -0.99 -0.37

10 Makes purchases after comparing similar products to 
determine the better value

2.66 -1.30 -0.63 0.16
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Refining the DABS Using IRTRefining the DABS Using IRT
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Refining the DABS Using IRTRefining the DABS Using IRT
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DABS ScoresDABS Scores
IRT Response Pattern Scoring – using Samejima –
“graded response model”.

Samejima models are widely used for items with 
categorical response scales like the Likert-type g p yp
agree-disagree format.  

The logistic version of the GRM is used in scoring the The logistic version of the GRM is used in scoring the 
DABS protocols. 

We use a 2 parameter model for estimating the We use a 2-parameter model for estimating the 
person’s level of adaptive behavior: (1) Item 
Difficulty & (2) Item Discrimination
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DABS ScoresDABS Scores
IRT Response Pattern Scoring – using Samejima –
“graded response model”.

0 = no abilityy
1 = partial ability
2 = partial ability+2  partial ability
3 = full ability
NS = no score / missing information / skipNS = no score / missing information / skip
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DABS Online ScoringDABS Online Scoring
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DABS Online ScoringDABS Online Scoring
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DABS ScoresDABS Scores
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DABS ScoresDABS Scores
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DABS Standard ScoresDABS Standard Scores
Standard Scores (Mean = 100, SD = 15)
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Concluding Remarks

Focused on providing information of “significant 
limitations” in adaptive behavior => for rule-in/out of 
diagnosis;

Recent norms based on general population;

Items selection based on IRT;Items selection based on IRT;

Use of item difficulty and item discrimination;

Scoring of DABS based on IRT;Scoring of DABS based on IRT;

Reliability/Information Function focused at “cut-off”.
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