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Sample Description

• Forms were completed on 394 youth
– 59% male

– Mean age = 16.6 years

• Less than 6 years of age:   3%

• 6 – 10 years:       3%

• 11 – 14 years: 12%
• 15 – 18 years: 49%

• 19 – 21years:     33%

– Race/ethnicity

• Caucasian: 39%

• African American 41%
• Amer. Indian/Alaskan     3%

• Hispanic/Latino(a): 16%

– 58% received psychological, educational, substance
abuse, welfare related, or court ordered services

Sample Descriptive:

Residential Setting
Independent living by self  1.8 % 

Independent living with friend  1.0 % 

Home of natural parents for an 18 -year old  1.0 % 

Home of natural parents for a child  6.6 % 

School dormitory  3.0 % 

Home of a relative  3.6 % 

Adoptive home  1.3 % 

Home of a family friend  .3% 

Supervised independent living  1.3 % 

Regular foster care  4.1 % 

Specialized foster care  4.3 % 

Individual -home emergency shelter  .3% 

Foster -family -based treatment home  4.6 % 

Group home  10.9 % 

Residential Job Corps center  39.8 % 

Group emergency shelter  1.8 % 

Residential treatment center  11.2 % 

Wilderness camp 24 -hour year round  .5% 

Intensive treatment unit  .5% 

Youth correction center  1.3 % 

County detention center  .8% 

State mental hospital  .3% 

 

61.9%

The Rasch Measurement Model

• The Rasch model, as opposed to 2- and 3-parameter

models, questions how well empirical data (measure

scores/responses) fit in terms of the measurement
model constraints.

– The additional parameters in 2PL (item difficulty) and 3PL

(respondents guessing) models are used to explain variance in

the measurement model.

• The Rasch model provides “sample invariant” (sample
independent) item calibrations, item difficulties ( ), from

easy to hard – no impairment to severe impairment.

• Rasch also yields fit statistics that provide information

regarding a respondent’s expected response in
comparison to his/her actual response.

Summarizing The Advantages Of The

Rasch Measurement Model

• Ability to perform item level analysis

– Error estimates  and item fit indices

– Reliability (both person and item reliability)

– Assessment of item independence and item redundancy

– Category (scale) analysis

• Identification of response scale categories that offer little or no
information

• Identification of idiosyncratic use of scale categories

• Items are calibrated in terms of difficulty, and contribute differentially to
the construct being measured

• Rasch model is closest in correspondence to the raw score model

• Differential item function (DIF)

– Group bias (age, gender,racial/ethnic, cultural, language groups)

Rasch  Ruler

Moderate

Scale items represent a construct along a continuum from low to high,

minimal to maximal, etc. Every scale item is calibrated along this continuum.

Youth living with
minimal restriction

Youth living with
maximum restriction

Items indicating
restricted choice,
forced behavior

Items indicating choice

Low                       Measured Construct                               High

Restrictiveness                                                                                        Restrictiveness

Hypothetical Example



Measuring the Construct

Calibrating Items

Low    High

1 54 6
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Item Calibration

Easiest

Item

Hardest

Item
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Increased

Restriction

Decreased Restriction

Increased Restriction 
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• Person1 has no opportunity to demonstrate

improvement. Scores can only indicate stability

or deterioration in terms of restrictiveness.

• Person3 has no opportunity to demonstrate

deterioration or minimal improvement.

Person3

No ItemsNo Items

Data Issues: Item Misfit*

+-----------------------------------------------------------------------------------------------------------------------------------+ 

|ENTRY    RAW                   MODEL|   INFIT  |  OUTFIT  |PTBIS|EXACT MATCH|ESTIM| P-  |        |                                 | 

|NUMBER  SCORE  COUNT  MEASURE  S.E. |MNSQ  ZSTD|MNSQ  ZSTD|CORR.| OBS%  EXP%|DISCR|VALUE|DISPLACE| ITEMS                           | 

|------------------------------------+----------+----------+-----+-----------+-----+-----+--------+---------------------------------| 

|    13    918    315    -.63     .04|1.71   9.0|2.92   9.9|A .14| 24.1  28.1|  .07| 2.91|     .00| DRIVER'S LICENSE                | 

|    14    918    319    -.03     .05|1.38   5.3|1.69   5.9|B .22| 25.7  33.5|  .67| 2.88|     .00| EDUCATIONAL SETTING             | 

|     7    893    321    -.47     .06|1.50   6.9|1.61   7.1|C .12| 19.6  33.0|  .69| 2.78|     .00| CLOTHING                        | 

|    22    703    320    -.07     .05| .95   -.6|1.43   3.5|D .51| 30.0  33.9|  .97| 2.20|     .00| TREATMENT INTENSITY             | 

|    23    466    315    1.01     .08|1.32   2.9|1.32   1.8|E .19| 57.5  62.0|  .86| 1.48|    -.01| PRN MEDICATION                  | 

|    21    851    317    -.57     .06|1.23   2.9|1.31   3.6|F .32| 37.2  39.6|  .76| 2.68|     .00| TREATMENT DECISIONS             | 

|    26    647    264    -.21     .06|1.08   1.1|1.24   2.3|G .43| 26.1  31.7|  .81| 2.45|     .00| FINANCES                        | 

|    16    364    317     .94     .10|1.22   1.0|1.10    .5|H .28| 90.2  90.9|  .95| 1.15|    -.01| MECHANICAL RESTRAINT            | 

|    10    934    319    -.61     .06|1.14   1.6|1.20   2.1|I .41| 57.1  54.6|  .90| 2.93|     .00| EMPLOYMENT                      | 

|    25    856    265    -.85     .06|1.11   1.5|1.11   1.2|J .43| 35.5  31.3|  .86| 3.22|     .00| CHOICE OF LIVING SETTING        | 

|    19    757    322    -.13     .07|1.05    .6|1.07    .8|K .39| 55.0  50.2|  .96| 2.35|     .00| PRIVACY                         | 

|    15    471    319    1.20     .10|1.01    .2|1.01    .2|L .31| 62.7  60.5| 1.00| 1.48|    -.01| REMOVED FROM CONTACT W/OTHERS   | 

|     8    844    320    -.36     .06|1.00    .0| .99   -.1|M .44| 43.1  42.2| 1.05| 2.64|     .00| DECOR                           | 

|    24    543    311     .74     .07|1.00    .0| .92   -.5|m .42| 39.9  38.5| 1.01| 1.75|    -.01| PHYSICAL RESTRAINT              | 

|    20    605    320     .76     .06| .91  -1.2| .86  -1.2|l .52| 39.1  37.2| 1.08| 1.89|     .00| FAMILY INTERACTION              | 

|     4   1074    321   -1.03     .06| .88  -1.5| .88  -1.6|k .58| 51.1  43.5| 1.12| 3.34|     .00| INTERNET                        | 

|     5    788    322    -.05     .05| .87  -2.0| .85  -1.7|j .57| 33.9  33.1| 1.15| 2.44|     .00| RECREATION                      | 

|     2    586    322     .67     .06| .85  -1.7| .81  -1.7|i .57| 51.2  45.0| 1.13| 1.82|    -.01| MUSIC                           | 

|     1    507    266    -.06     .09| .82  -1.0| .78  -1.3|h .50| 75.2  71.1| 1.11| 1.90|     .00| TELEVISION                      | 

|    12    637    322     .03     .09| .82  -2.1| .78  -2.5|g .57| 68.0  62.7| 1.16| 1.98|     .00| MOVEMENT WITHIN SETTING         | 

|     3    842    322    -.07     .07| .80  -2.6| .79  -2.6|f .59| 58.7  50.0| 1.17| 2.61|     .00| COMMUNICATION                   | 

|    11    878    321    -.21     .05| .78  -3.6| .78  -3.0|e .62| 39.3  34.3| 1.33| 2.73|     .00| MOVEMENT IN COMMUNITY           | 

|    18    760    320    -.03     .05| .71  -4.6| .69  -4.1|d .67| 36.3  35.9| 1.33| 2.38|     .00| INTERACTION WITH FRIENDS        | 

|    17    537    322     .37     .06| .71  -2.9| .64  -2.7|c .63| 59.6  52.4| 1.15| 1.67|    -.01| FRIEND SELECTION                | 

|     6    719    320    -.02     .06| .70  -4.4| .66  -4.3|b .69| 43.4  38.1| 1.39| 2.25|     .00| EXTRA CURRICULAR                | 

|     9    809    320    -.29     .07| .69  -4.2| .67  -4.5|a .70| 57.2  46.1| 1.33| 2.53|     .00| PERSONAL ENTERTAINMENT DEVICES  | 

|------------------------------------+----------+----------+-----+-----------+-----+-----+--------+---------------------------------| 

| MEAN   727.2  313.2     .00     .07|1.01    .0|1.08    .3|     | 46.8  45.4|     |     |        |                                 | 

| S.D.   174.5   17.6     .57     .01| .26   3.3| .46   3.5|     | 16.7  14.4|     |     |        |                                 | 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

 

Estimates indicate minimal data misfit. Item inquiring about driver licenses has the most misfit, which is due to

statutory age requirements in addition possible restrictions placed by the living situation.

Reliability = 0.87
Separation Index = 2.85 (measure can segment sample into three statistically distinct subgroups

*Estimates based on adolescent/young adult sample. 
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• Item spread covers a broad range on the measured
construct (restrictiveness)
• Item range is more than two standard deviations

• Some item content may be confounded with the
resources available to the treatment setting (e.g.,
clothing allowance, employment opportunities

Person-Item Map: REM-Y
(Adolescents 15 years and older)
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Likert Scale Assumption: Response Categories

Are Equally Spaced AND Monotonically Ordered

OBSERVED AVERAGE MEASURES FOR PLACEMENTS (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY)  

-4       -3        -2        -1         0         1         2  

|--------- +--------- +--------- +--------- +--------- +--------- |  NUM   ITEMS  

|                              1   2 43                     |   15  REMOVED FROM CONTACT WITH OTHERS  

|                                                           |  

|                               1 2 354                     |   23  PRN MEDICATION  

|                               1    3      5    4           |   16  MECHANICAL RESTRAINT  

|                                                           |  

|                            1      234   5                 |   20  FAMILY INTERACTION  

|                             1  2   3 54                   |   24  PHYSICAL RESTRAINT  

|                            1    2   3 4 5                 |    2  MUSIC  

|                                                           |  

|                             1   2     34    5             |   17  FRIEND SELECTION  

|                                                           |  

|                          1     2      3 4                 |   12  MOVEMENT WITHIN SETTING  

|                          1     2 3    4   5               |    6  EXTRA CURRICULAR  

|                            1  23 4  5                     |   14  EDUCATIONAL SETTING  

|                           1  2  3    4      5             |   18  INTERACTION WITH FRIENDS  

|                          1   2   3  4 5                   |    5  RECREATION  

|                       1        2  3     5                  |    1  TELEVISION  

|                             1  23  4     5                |   22  TREATMENT INTENSITY  

|                       1     2    3    4 5                 |    3  COMMUNICATION  

|                         1      2  3  54                    |   19  PRIVACY  

|                        1     2  3  4     5                |   11  MOVEMENT IN COMMUNITY  

|                            1  23  4   5                   |   26  FINANCES  

|                                                           |  

|                      1       2   3    4     5             |    9  PERSONAL ENTERTAINMENT DEVICES  

|                    1          2 3  4 5                    |    8  DECOR  

|                                                           |  

|                    1           42 3  5                     |    7  CLOTHING  

|                                                           |  

|                       1       2 3 5  4                     |   21  TREATMENT DECISIONS  

|                      2        1 3     4 5                  |   10  EMPLOYMENT  

|                          2    31  45                       |   13  DRIVER'S LICENSE  

|                                                           |  

|                        1    2  34  5                      |   25  CHOICE OF LIVING SETTING  

|                                                           |  

|                  1           23  4   5                    |    4  INTERNET  

|--------- +--------- +--------- +--------- +--------- +--------- |  NUM   ITEMS  

-4       -3        -2        -1         0         1         2  

• Several items are

disordered

• Raw scores are not

interval data

• Recommendation:

cognitive testing of

response options

Non-uniform Response Profiles

                                              Observed    Threshold
Holding never used 189   (none)
Hands occasional placed 
    to guide youth   19         .80
Held only if at risk for harm   99   -2.84
Held misbehavior /
    damaging property     1     3.71
Held to enforce compliance     3   -1.67

Disordered – not monotonic

As indicated earlier, this item

is problematic in terms of the

measurement model fit.

Logit differences of less than the

recommended 1.4 – indicating that

collapsing response categories may

increase the precision of the scale

Non-uniform Response Profiles

                                                                      Observed    ThresholdObserved    Threshold
Not legal age to have a drivers license 93      (none)
Has license/allowed to drive a car 63          -.01
Has license allowed drive with adult 15         1.29
Has license not allowed to drive a car 66        -1.42
Old enough not allowed obtain license 78           .14

Disordered – not monotonic

As indicated earlier, this item is

problematic in terms of the

measurement model fit.

Logit differences of less than the

recommended 1.4 – indicating that
collapsing response categories may

increase the precision of the scale



Interpreting Score Changes

10 points has a
differential effect
depending where on
the continuum the
change occurs.
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Preliminary Exploratory Factor

Analysis (EFA)

Factor  

 Pattern Matrix (PAF – PROMAX Rotation)  1 2 3 4 5 

  4. INTERNET  .736      

  3. COMMUNICATION  .633      

11. MOVEMENT WITHIN SETTING  .624      

  9. PERSONAL ENTERTAINMENT DEVICES    .479    

  8. DECOR  .484      

  7. CLOTHING  .469      

11. MOVEMENT IN COMMUNITY  .443      

14. EDUCATIONAL SETTING  .425      

  6. EXTRA CURRICULAR  .337      

19. PRIVACY  .274      

26. FINANCES   .801     

25. CHOICE OF LIVING SETTING   .615     

15. REMOVED FROM CONTACT WITH OTHERS   .479     

21. TREATMENT DECISIONS   .469     

22. TREATMENT INTENSITY   .459     

20. FAMILY INTERACTION   .422     

  5. RECREATION   .313     

  1. TELEVISION    .761    

  2. MUSIC    .756    

17. FRIEND SELECTION    .584    

18. INTERACTION WITH FRIENDS    .439    

10. EMPLOYMENT     .640   

12. DRIVER'S LICENSE     .613   

23. PRN MEDICATION     .516   

24. PHYSICAL RESTRAINT      .584  

16. MECHANICAL RESTRAINT      .373  

 

             Item Content
1. Television
2. Music
3. Communication
4. Internet
5. Recreation
6. Extra curricular
7. Clothing
8. Decor
9. Entertainment devices
10. Employment
11. Movement in community
12. Movement w/setting
13. Driver's license
14. Educational setting
15. Removed contact w/others
16. Mechanical restraint
17. Friend selection
18. Interaction with friends
19. Privacy
20. Family interaction
21. Treatment decisions
22. Treatment intensity
23. PRN medication
24. Physical restraint
25. Choice of living setting
26. Finances

Developmental Milestones:

Differential Item Function – REM-Y

Perceptions of restrictiveness differ across the developmental lifespan. For

example, control over finances is minimally restrictive for children as compared

to older adolescents, while removal from contact with others (time out) is

considered more restrictive for older adolescents/young adults.
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Next Steps

• Continued scale refinement

• Profile development

– General Environment Types

– Developmental

• Examine relationship with outcomes

– Extend use beyond change in restrictiveness at

exit
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