Chapter 2 Facets Analysis

Overview of Facets Syntax File (i.e., Control File):

1. Open the Facets control file (“Simulated CESD Facets.txt”) in a text editor, such as Notepad or Notepad ++.

2. Look at the control file to get a sense for the general format of Facets files.

a. The title is given using “title= ”. This can be anything you want, but it helps if it is descriptive. Please note that Facets is not case sensitive, so you could write “title” using any combination of capital and lowercase letters and it would still be recognized correctly.

	title = Simulated CESD Data



b. “arrange =” tells Facets how to arrange the results in the output tables.
i. A comment is included after this line as a reminder. Comments begin with a semicolon (;), just like Winsteps.

	arrange = m	; arrange output tables in Measure descending order



ii. Note that the following options are available for ordering the output tables. I usually just use “m” in the control file. If I need to re-arrange the tables, it is easy to do when you export the results as an Excel file. (Table adapted from http://www.winsteps.com/facetman/index.htm) 

	Sort order
	Arrange tables by:

	Ascending
	Descending
	

	A
	a
	Element labels (alphabetical)

	M
	m
	Element measure (logit scale)

	F
	f
	Fit (more extreme Infit/Outfit)

	N
	n
	Element numbers

	P
	p
	Point-biserial correlation



c. “facets =” indicates many facets are included in the model. 
i. Our example will include five facets (Person, Gender Subgroup, Housing Subgroup, Education Subgroup, Items); these are noted in the file using a comment.

	facets=5              ; person, gender, housing, education, items



d. “noncenter =” indicates the facet that represents the object of measurement, or the primary thing that is being measured (usually persons). This facet is allowed to “float” –i.e., it is not centered at zero logits. 
i. In our example, Persons are the object of measurement, so they are non-centered. They are facet number 1, so we use “noncenter = 1” here.

	non-centered=1  ; persons not centered



e. “positive =” tells Facets how to orient the direction of the logit scale. You will need to list the numbers of the facets for which higher scores indicate higher levels on the construct. This is usually the person facet, unless a rating scale is oriented negatively.
i. In our example, facets 1 – 4 are person-related, so they are specified to have a positive orientation.

	positive=1,2,3,4 ; person-related facets set positive



f. “unexpected=” is an optional specification that tells Facets to flag unexpected responses whose standardized residuals exceed some value.
i. In our example, I requested that the software flag observations with standardized residuals that are larger than +/- 3: 

	unexpected=3    ; flag residuals greater than 3



g. “subset=” is an optional specification that tells Facets to check for disconnected subsets, such as items nested within persons. 
i. In our example, we turned this function off by specifying “subset = no” because our data include demographic subgroups for persons, which would be inappropriately flagged as disconnected subsets.

	subset=no ; turned off subset-checking tool because of demographic subgroups (Facets will report subsets incorrectly here)



h. “iterations=” is an optional specification that tells Facets how many iterations to use in the estimation of the measures. 
i. The default is 100 iterations, but some larger datasets require more iterations.
ii. Including the iteration specification is a good way to ensure consistency of the results across a group of researchers, or to keep the processing time down when running very large programs.

	Iterations=100



i. “dvalues= ” tells Facets which columns of your data include the responses. This is required for wide-format data
i. The first number after the equals sign indicates which facet is the responses, such as the item facet. In our example, the responses are provided in association with the “item” facet, which is facet number 5. This number is followed by a comma.
ii. Next, the number of elements within the response facet is given using a range beginning with one. Our example includes 20 items on which each person responses, so we use 1-20.
	dvalue = 5, 1-20 ; item responses are in facet 5 and have 20 columns



iii. Note that earlier versions of facets did not include the “dvalues” tool. Instead, the range was included in the data file as an entry for each row. You might see this in some Facets files, and it still works with the newer versions. Using the dvalues option makes things easier when setting up Facets files from raw data.

j. “model=” specifies the model(s) that you want Facets to run. Recall that there is no single Many-Facet Rasch model, so you need to specify the model yourself.
i. The model specification format uses a set of symbols to indicate how many facets are in the model, how the rating scale (if applicable) is to be specified (partial credit or rating scale), and how many categories are in the rating scale.
ii. One symbol is used per facet, and the number of categories in the rating scale is given at the end.
iii. The model specification options are as follows:

	Model= [character]
	Interpretation for the specified facet

	? or ?? or $
	Include all elements within this facet (e.g., all students, all items, or all raters)

	# or ##
	Use a partial-credit model specification, where the scale is estimated separately across elements of this facet (e.g., if this facet was used for the rater facet, the structure of the rating scale would be estimated separately for each rater).

	[blank]
	Ignore this facet when estimating the model. This is helpful if you have variables in your dataset that you don’t want to model.

	X
	Ignore this facet (this works like the blank option).

	0
	Only include observations in which the value of this facet is zero

	Negative sign (e.g., -?, or -#)
	Reverse the orientation of this facet. Note that I think this makes things unnecessarily complicated – it is easier in my opinion to specify this using the “positive=” command above.

	Element number (e.g., 5)
	Only include observations with this ID number for this facet in the model. For example, you could estimate responses only for trait 5.

	Range of element numbers (e.g., 1-3)
	Only include observations with this range of ID numbers for this facet in the model. For example, you could estimate responses only for traits 1-3.



iv. After the facets are specified, we need to tell facets how many categories are in the rating scale.
1. If the responses are dichotomous, use “d”
2. If there are more than two categories, use the letter “r” followed by the number of the highest category (e.g., “r4” for a four-category scale). 

v. The Control File includes model specifications for all three models that are discussed in Chapter 2 and Chapter 3.
1. Each model can be selected by removing the semicolon before the model statement
a. Other models should be unselected by adding a semicolon before the model statement
vi. Rating Scale Model (RSM) model statement:
1. The first facet is the Person (participant) facet. We use a “?” symbol to include all participants.
2. Facets 2 – 4 are demographic facets. We will omit these by leaving them blank
3. The fifth facet is the item facet. We use a “?” symbol to include all items.
4. Our rating scale includes four categories, so the final entry in the model statement is “R4”

	model =
?,,,,?,R4 ; RS Model: Delete the semicolon at the start of this line to select the RS Model or add a semicolon to unselect it



vii. Partial Credit Model (PCM)
1. The first facet is the Person (participant) facet. We use a “?” symbol to include all participants.
2. Facets 2 – 4 are demographic facets. We will omit these by leaving them blank
3. The fifth facet is the item facet. We use a “#” symbol to include all items and to indicate that each item has its own set of rating scale category thresholds. 
4. Our rating scale includes four categories, so the final entry in the model statement is “R4”

	model =
?,,,,#,R4 ; PC Model: Delete the semicolon at the start of this line to run the PC Model or add a semicolon to unselect it



viii. Partial Credit Many-Facet Model (PC-MFR)

1. The first facet is the Person (participant) facet. We use a “?” symbol to include all participants.
2. In our example analysis, we omit Facet 2 (Gender Subgroup) and Facet 3 (Housing Subgroup), so we will leave these entries blank
3. The fourth facet is the Education Subgroup. We use a “#” symbol to include all education subgroups and to indicate that each subgroup has its own set of rating scale category thresholds. 
4. The fifth facet is the item facet. We use a “?” symbol to include all items.
5. Our rating scale includes four categories, so the final entry in the model statement is “R4”

	model =
?,,,#,?,R4 ; PC-MFR Model: Delete the semicolon at the start of this line to run the PC-MFR Model or add a semicolon to unselect it



NOTE: For additional options related to model specification, please see the Facets online help page: http://www.winsteps.com/facetman/index.htm

k. An asterisk (*) followed by “Labels =” in the next line indicates the end of the model specifications. This tells Facets that details about the individual facets will be presented next.

	*
labels=



l. The next set of lines includes the labels for each facet in the model. These are user-specified, and they will change for each dataset you use. 
i. The format of the labels is the same for each facet, but it is important that they are included in the same order as they appear in the data. For example, Person numbers are in the first column of our data, so they must be facet number one. 
ii. Each label begins with the facet number followed by a comma and the name of the facet.
iii. Then, the individual elements of the facet are listed. These can be specified using a range of numbers or each label can be presented individually with labels. 
iv. An asterisk (*) indicates the end of a facet

	1,Person
1-839=
*
2, Gender Subgroup,A ; anchor subgroup location for one subgroup (Male)
1=Male,0
2=Female
*
3, Housing Subgroup,A ; anchor subgroup location for one subgroup (Alone)
1=Alone,0
2=With sig. other/kids
3=With parents
4=With friends/relatives
5=other 
*
4,Education Subgroup,A ; anchor subgroup location for one subgroup (Education)
1=8th or less,0
2=Some high school
3=High School/Grad Equiv.
4=Some college/2-year
5=4-year college
6=Grad/Prof
*
5,Item
1-20=
*



m. “data=” indicates the end of the labels and directs Facets to the data. 
i. Data may be included in the control file or you may indicate a file path where Facets can find the data.
1. If the data are included in the file, they should be placed just below “data=”. 
2. If the data are in an external file, the file path should appear after “data=”

	data=
1,2,1,4,1,0,2,0,0,0,0,0,0,1,0,2,0,0,0,1,0,0,1,0
2,2,2,4,2,1,1,2,1,0,0,0,1,3,0,2,0,0,1,2,0,2,0,0
3,2,3,3,0,0,1,1,0,1,0,0,0,1,0,3,2,0,0,3,0,0,2,1
4,2,1,4,1,0,0,0,0,1,0,0,0,0,0,0,0,0,1,1,0,1,0,1
5,1,1,4,2,1,0,0,1,0,3,2,1,0,0,1,2,0,2,0,1,0,0,2
…
836,1,2,3,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0
837,1,4,4,1,0,0,2,1,2,2,1,1,0,0,1,1,1,0,1,0,0,0,1
838,2,1,4,2,1,0,0,3,0,1,2,0,0,3,2,2,1,1,1,2,3,0,0
839,2,1,4,2,0,0,0,0,0,0,0,1,0,0,0,0,0,1,2,0,0,0,1




Running the Facets Control File

1. Open the Facets program. 
a. The program window should look like this:

	[image: Graphical user interface, text

Description automatically generated]



2. Next, direct Facets to the control file and run it.
a. Click on the “Files” menu:

	[image: Graphical user interface, text

Description automatically generated]



b. Select “Specification File Name?”

	[image: Graphical user interface, application

Description automatically generated]



c. Navigate to the folder where you’ve stored your control file, select it, and click “Open”

d. Next, Facets asks if you want to include any extra specifications. Usually the answer is no, so just press “Enter” on the keyboard or click “OK”. You can also use this menu to open the control file and edit it by clicking “Specification File Edit”

		[image: Graphical user interface, text, application

Description automatically generated]




e. Next, Facets asks if you want to change the file name and location for the output file. 
1. By default, the output is written to the same folder as the control file
2. The default file name is the same as the control file with “.OUT” added to the end.
3. If you are okay with the defaults, click “Open” or press the Enter key on the keyboard.

3. Facets runs the control file. If there aren’t any errors, a new text file will open with the results.
a. Note that sometimes errors are reported in the main Facets program window, and other times they are in the text file.





Interpreting the Results: Rating Scale Model

In this section, we will interpret the results from the analysis using the Rating Scale model. The structure of the results for the Partial Credit Model and the Many-Facet Rasch model are similar.

1. Now that you’ve run the Rating Scale model on the CESD data, let’s look at the output.

2. The first set of lines is a summary of the analysis specifications. There is a lot of information here, and it is basically just a summary of your control file. 
a. I suggest you quickly check the section labeled “Data specification” (bold and highlighted below) to make sure everything looks as you expect, but ignore the rest for now. 

	Facets (Many-Facet Rasch Measurement) Version No. 3.71.4  Copyright ©(c) 1987-2014, John M. Linacre. All rights reserved.
[date & time]

depression short scale 5/13/2021 5:52:16 PM
Table 1. Specifications from file "[file path] \SIMULATED CESD FACETS.TXT".

Title = depression short scale [date & time]
Data file = ([file path]\SIMULATED CESD FACETS.TXT)
Output file = [file path]\simulated CESD Facets.out.txt
Residual output file = resids.txt

; Data specification
Facets = 5
Delements = N
Dvalues = 5,1-20 ; fixed values for data facets
Non-centered = 1
Positive =  1, 2, 3, 4
Labels =
 1,Person ; (elements = 839)
 2,Gender Subgroup, A  ; (elements = 2)
 3,Living Subgroup, A  ; (elements = 5)
 4,Education Subgroup ; (elements = 6)
 5,Item ; (elements = 20)
Model = ?,,,,?,R4,1

; Output description
Arrange tables in order = N
Bias/Interaction direction = plus ; ability, easiness, leniency: higher score = positive logit
Fair score = Mean
Pt-biserial = Measure
Heading lines in output data files = Y
Scorefile = measures
Barchart = No
Total score for elements = Yes
T3onscreen show only one line on screen iteration report = Y
T4MAX maximum number of unexpected observations reported in Table 4 = 100
T8NBC show table 8 numbers-barcharts-curves = NBC
Unexpected observations reported if standardized residual >= 3
Usort unexpected observations sort order = u
WHexact - Wilson-Hilferty standardization = Y

; Convergence control
Convergence = .01, .0001
Iterations (maximum) = 100
Xtreme scores adjusted by = .3, .5  ;(estimation, bias)

depression short scale 5/13/2021 5:52:16 PM
Table 2. Data Summary Report.

Assigning models to Data= "[file path]\SIMULATED CESD FACETS.TXT"
Total lines in data file = 840
Total data lines = 839
Responses matched to model: ?,,,#,?,R4,1 = 16780
    Total non-blank responses found = 16780
Valid responses used for estimation = 16780



3. The next set of lines in the output file summarizes the iteration process. This tells you how many iterations were required to arrive at the final estimates.
a. The warning at the end of this table notes that we turned off the subset checking procedure. This is okay in the context of the current analysis.

	depression short scale 5/19/2021 3:25:13 PM
Table 3. Iteration Report.

+-----------------------------------------------------------+
| Iteration      Max. Score Residual      Max. Logit Change |
|             Elements    %  Categories   Elements    Steps |
|-----------------------------------------------------------|
| PROX   1     Recount required            -4.7875          |
| PROX   2                                  -.0571          |
| JMLE   3    166.1300  -9.7 -2101.2354      .5260    .7196 |
| JMLE   4    -35.1557  -1.4   307.2554     -.0851    .1147 |
| JMLE   5     21.2407  -1.3   -80.6206      .0697    .0104 |
| JMLE   6     13.7603   -.8    48.3346      .0401   -.0161 |
| JMLE   7     10.5027   -.5   -38.5493      .0277   -.0097 |
| JMLE   8      7.4889   -.3   -29.9072      .0185   -.0067 |
| JMLE   9      5.2752   -.2   -22.5200      .0124   -.0045 |
| JMLE  10      3.6616    .2   -16.2944      .0083   -.0030 |
| JMLE  11      2.5182    .1   -11.5356      .0056   -.0020 |
| JMLE  12      1.7203    .1    -8.0415      .0037   -.0014 |
| JMLE  13      1.1694    .1    -5.5469      .0025   -.0009 |
| JMLE  14       .7921    .0    -3.7974      .0017   -.0006 |
| JMLE  15       .5352    .0    -2.5859      .0011   -.0004 |
| JMLE  16       .3609    .0    -1.7534      .0008   -.0003 |
| JMLE  17       .2430    .0    -1.1860      .0005   -.0002 |
| JMLE  18       .1635    .0     -.8003      .0004   -.0001 |
| JMLE  19       .1099    .0     -.5396      .0002   -.0001 |
| JMLE  20       .0739    .0     -.3628      .0002   -.0001 |
| JMLE  21       .0496    .0     -.2437      .0001    .0000 |
| JMLE  22       .0333    .0     -.1641      .0001    .0000 |
| JMLE  23       .0223    .0     -.1099      .0000    .0000 |
| JMLE  24       .0150    .0     -.0737      .0000    .0000 |
| JMLE  25       .0101    .0     -.0493      .0000    .0000 |
| JMLE  26       .0068    .0     -.0332      .0000    .0000 |
+-----------------------------------------------------------+
Warning (2)! Subset checking bypassed



4. Next, an overall summary of the analysis is provided. 
a. Table 5 (Measurable Data Summary) gives the overall average observations with standard deviations.
b. The text after Table 5 gives the overall model fit results using a Chi-Square test for the significance of the model (underlined and highlighted in blue), and the proportion of variance explained by the model (italicized and highlighted in yellow).
· The general rule of thumb is that values of the variance explained by the model that exceed 20% provide evidence of unidimensionality (Recakse, 1979).


	depression short scale 5/19/2021 3:25:13 PM
Table 5. Measurable Data Summary.

+--------------------------------------------------+
| Cat  Score  Exp.  Resd StRes|                    |
|-----------------------------+--------------------|
|  .88   .88   .88   .00  .00 | Mean (Count: 16700)|
|  .99   .99   .49   .86 1.00 | S.D. (Population)  |
|  .99   .99   .49   .86 1.00 | S.D. (Sample)      |
+--------------------------------------------------+
Data log-likelihood chi-square = 36224.0156
Approximate degrees of freedom = 15845
Chi-square significance prob.  = .0000
                                         Count   Mean   S.D.   Params
Responses used for estimation      =     16700   0.88   0.99      855
Responses in one extreme score     =        80   0.00   0.00        4
All Responses                      =     16780   0.87   0.99      859
Count of measurable responses      =     16780
Raw-score variance of observations   =   0.97 100.00%
Variance explained by Rasch measures =   0.24  24.55%
Variance of residuals                =   0.73  75.45%



5. The variable map is printed next as Table 6:

	depression short scale 5/19/2021 3:25:13 PM
Table 6.0  All Facet Vertical "Rulers".

Vertical = (1*,2A,3A,4A,5A,S) Yardstick (columns lines low high extreme)= 0,8,-4,2,End
+-----------------------------------------------------+
|Measr|+Person     |-Item                       |Scale|
|-----+------------+----------------------------+-----|
|   2 +            +                            + (3) |
|     |            |                            |     |
|     |            |                            |     |
|     |            |                            |     |
|     | .          |                            |     |
|     |            |                            |     |
|     | .          |                            | --- |
|     |            |                            |     |
|   1 +            +                            +     |
|     |            |                            |     |
|     | .          |                            |     |
|     | .          |                            |     |
|     | .          |                            |  2  |
|     | *.         |                            |     |
|     | **.        | 17  3                      |     |
|     | **.        | 10  11  14  19  6   9      |     |
*   0 * ***.       * 13  15  18  2   20  4   7  * --- *
|     | ***.       | 5                          |     |
|     | ***.       | 1   16  8                  |     |
|     | ********.  | 12                         |     |
|     | *****.     |                            |  1  |
|     | ******.    |                            |     |
|     | *******.   |                            |     |
|     | *******.   |                            |     |
|  -1 + *********. +                            +     |
|     | *****      |                            |     |
|     | ****       |                            | --- |
|     | *******.   |                            |     |
|     | **.        |                            |     |
|     | **         |                            |     |
|     |            |                            |     |
|     | **.        |                            |     |
|  -2 + *.         +                            +     |
|     |            |                            |     |
|     |            |                            |     |
|     | .          |                            |     |
|     |            |                            |     |
|     |            |                            |     |
|     | *          |                            |     |
|     |            |                            |     |
|  -3 +            +                            +     |
|     |            |                            |     |
|     |            |                            |     |
|     | .          |                            |     |
|     |            |                            |     |
|     |            |                            |     |
|     |            |                            |     |
|     |            |                            |     |
|  -4 + .          +                            + (0) |
|-----+------------+----------------------------+-----|
|Measr| * = 9      |-Item                       |Scale|
+-----------------------------------------------------+

S.1: Model = ?,,,,?,R4



a. Note that the model statement appears below the variable map. 

6. Next, the calibration tables are presented for the individual facets (Persons, Items)
a. These tables include details about the estimation results for facets, including model-data fit statistics.
b. To illustrate the interpretation of these table, consider the calibration table for the Person facet:

	depression short scale 5/19/2021 3:25:13 PM
Table 7.1.1  Person Measurement Report  (arranged by N).

+-----------------------------------------------------------------------------------------------------------------+
|  Total   Total   Obsvd  Fair(M)|        Model | Infit      Outfit    |Estim.| Correlation |                     |
|  Score   Count  Average Average|Measure  S.E. | MnSq ZStd  MnSq ZStd |Discrm| PtMea PtExp | Num Person          |
|--------------------------------+--------------+----------------------+------+-------------+---------------------|
|     8      20       .40    .39 |  -1.43   .34 |  .92   .0   .94   .0 | 1.05 |   .33   .12 |   1 1               |
|    18      20       .90    .89 |   -.65   .24 |  .94  -.1   .95  -.1 | 1.17 |   .36   .16 |   2 2               |
|    15      20       .75    .74 |   -.84   .26 | 1.16   .6  1.07   .3 | 1.01 |   .47   .15 |   3 3               |
|     6      20       .30    .30 |  -1.69   .39 |  .61  -.7   .60  -.7 | 1.02 |   .23   .10 |   4 4               |
|    18      20       .90    .89 |   -.65   .24 |  .97   .0   .96   .0 | 1.12 |   .28   .16 |   5 5               |
|     5      20       .25    .25 |  -1.85   .43 |  .99   .1   .98   .1 | 1.03 |   .32   .09 |   6 6               |
|    14      20       .70    .69 |   -.90   .26 |  .99   .0   .99   .0 | 1.12 |   .53   .15 |   7 7               |
|    24      20      1.20   1.20 |   -.33   .22 |  .80  -.8   .80  -.8 | 1.69 |   .30   .17 |   8 8               |
|    17      20       .85    .84 |   -.71   .25 |  .81  -.6   .83  -.5 | 1.23 |   .30   .16 |   9 9               |
|    32      20      1.60   1.60 |    .06   .22 | 1.34  1.4  1.34  1.4 | -.05 |   .28   .16 |  10 10              |

. . . 


|    24      20      1.20   1.20 |   -.33   .22 | 1.07   .4  1.08   .4 | 1.06 |   .35   .17 | 838 838             |
|     7      20       .35    .34 |  -1.55   .36 | 1.03   .2   .91   .0 | 1.05 |   .38   .11 | 839 839             |
|--------------------------------+--------------+----------------------+------+-------------+---------------------|
|    17.4    20.0     .87    .87 |   -.81   .29 | 1.00   .1   .99   .1 |      |   .15       | Mean (Count: 839)   |
|     9.6      .0     .48    .48 |    .71   .14 |  .24   .8   .25   .8 |      |   .26       | S.D. (Population)   |
|     9.6      .0     .48    .48 |    .71   .14 |  .24   .8   .25   .8 |      |   .26       | S.D. (Sample)       |
+-----------------------------------------------------------------------------------------------------------------+
   With extremes, Model, Populn: RMSE .32  Adj (True) S.D. .63  Separation 1.98  Strata 2.97  Reliability .80
   With extremes, Model, Sample: RMSE .32  Adj (True) S.D. .63  Separation 1.98  Strata 2.97  Reliability .80
Without extremes, Model, Populn: RMSE .30  Adj (True) S.D. .59  Separation 2.01  Strata 3.01  Reliability .80
Without extremes, Model, Sample: RMSE .30  Adj (True) S.D. .60  Separation 2.01  Strata 3.02  Reliability .80
With extremes, Model, Fixed (all same) chi-square:  3679.9  d.f.: 838  significance (probability): .00
With extremes, Model,  Random (normal) chi-square:  582.9  d.f.: 837  significance (probability): 1.00
-------------------------------------------------------------------------------------------------------------------



c. This table includes more information than you will probably need for now. Here is a quick summary of the results from the most relevant columns for the current analysis:
· Total Score: This column shows the total score for each element of the facet of interest (in this case, the total score is shown for each person in the analysis). 
· Total Count: This column shows the total number of observations for each element of the facet of interest (in this case, the count is shown for each person in the analysis). 
· Observed Average: This column shows the average score for each element of the facet of interest (in this case, the average is shown for each person in the analysis).
· Fair (M) Average: This column shows the logit-scale location estimate converted back to the original (raw) score scale each element of the facet of interest (in this case, the fair average is shown for each person in the analysis).
· Measure: This is the logit-scale location estimate for each element of the facet of interest (in this case, the measure is shown for each person in the analysis).
· Model S. E.: This column shows the standard error (SE) for the logit-scale location estimate for each element of the facet of interest (in this case, the SE is shown for each person in the analysis).
· Infit MnSq: This column shows the Infit Mean Square Error (MSE) statistic for each element of the facet of interest (in this case, Infit MSE is shown for each person in the analysis).
· Infit ZStd: This column shows the standardized Infit statistic for each element of the facet of interest (in this case, standardized Infit is shown for each person in the analysis).
· Outfit MnSq: This column shows the Outfit MSE statistic for each element of the facet of interest (in this case, Outfit MSE is shown for each person in the analysis).
· Outfit ZStd: This column shows the standardized Outfit statistic for each element of the facet of interest (in this case, standardized Outfit is shown for each person in the analysis).
· Num: This column shows the numeric sequence of the elements within the facet of interest. 
· Person: This column shows the identification number for the elements within the facet of interest.

b. Please consult the Facets manual for more details about the interpretation of facet calibration tables.

7. The calibration of the rating scale structure appears after the facet calibration tables.
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Table 8.1  Category Statistics.

 Model = ?,,,,?,R4
+-----------------------------------------------------------------------------------------------------------+
|           DATA                 |   QUALITY CONTROL |RASCH-ANDRICH|  EXPECTATION  |  MOST  |  RASCH-  | Cat|
|      Category Counts       Cum.|  Avge  Exp. OUTFIT| Thresholds  |  Measure at   |PROBABLE| THURSTONE|PEAK|
|Score Total      Used    %    % |  Meas  Meas  MnSq |Measure  S.E.|Category  -0.5 |  from  |Thresholds|Prob|
|--------------------------------+-------------------+-------------+---------------+--------+----------+----|
|  0    8000      7920   47%  47%| -1.10  -1.09  1.0 |             |( -1.81)       |   low  |   low    |100%|
|  1    4305      4305   26%  73%|  -.73   -.74  1.0 |  -.30    .02|   -.54   -1.20|   -.30 |   -.83   | 31%|
|  2    3103      3103   19%  92%|  -.40   -.43   .9 |  -.26    .02|    .48    -.04|   -.26 |   -.09   | 38%|
|  3    1372      1372    8% 100%|  -.14   -.09  1.1 |   .55    .03|(  1.91)   1.23|    .55 |    .89   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+



a. This table includes more information than you will probably need for now. The most relevant columns for the purpose of the current analysis are as follows:
· Score: This column shows the ordinal ranking of the categories that were observed in the data, beginning with zero as the first observed category. 
· Total: The total number of observations in each category.
· Used: Same as the previous column, but no zeroes are included.
· %: Percent of observations in each category
· Cum. %: Cumulative percent of observations in each category.
·  QUALITY CONTROL
· Avge. Meas.: The observed average logit scale measure for persons who provided ratings in each category
· Note that these should be ascending in the same order as the ordinal rating scale. Non-ascending average measures are flagged with an asterisk.
· Exp. Meas.: The expected average logit scale measure for the participants who receprovidedived ratings in each category.
· OUTFIT MnSq: The outfit statistic specific to the rating scale category.
· RASCH-ANDRICH Thresholds:
· Measure: The threshold estimates appear here. These correspond to the location on the logit scale at which the probability for a rating in category k is equal to the probability for a rating in category k – 1.
· SE: Standard error for the threshold measure.

b. Next, a graphical display is plotted that illustrates the rating scale structure using a horizontal line. If you are interested in learning about it, please consult the online Facets help page.

	Scale structure

Measr:-2.0             -1.0              0.0              1.0              2.0
        +                +                +                +                +
  Mode:<0----(^)-----------------^--012-----------23-------------------(^)--3>

Median:<0----(^)-----------01-----^-----12-------^------23-------------(^)--3>

  Mean:<0-(^)--------01----------^------12--------^-----------23---------(^)3>
        +                +                +                +                +
Measr:-2.0             -1.0              0.0              1.0              2.0



c. Next, the category probability curves and the expected score ogive are printed.

	Probability Curves
      -2.0             -1.0              0.0              1.0              2.0
       ++----------------+----------------+----------------+----------------++
     1 |                                                                     |
       |                                                                     |
       |                                                                     |
       |                                                                     |
       |00000                                                              33|
     P |     000                                                       3333  |
     r |        000                                                 333      |
     o |           000                                          3333         |
     b |              000                                     33             |
     a |                 00                                333               |
     b |                   000                           33                  |
     i |                      00                      333                    |
     l |                        00              2222**                       |
     i |                          00     2222222 333  22222222               |
     t |                 11111111111*****      33             22222          |
     y |          1111111        2222 000111***                    22222     |
       |    111111           2222        ***   1111                     22222|
       |1111             2222         333   000    11111                     |
       |           222222        33333         00000    1111111              |
       |22222222222      33333333                   00000000   11111111111   |
     0 |33333333333333333                                   00000000000000***|
       ++----------------+----------------+----------------+----------------++
      -2.0             -1.0              0.0              1.0              2.0



	Expected Score Ogive (Model ICC)
      -2.0             -1.0              0.0              1.0              2.0
       ++----------------+----------------+----------------+----------------++
     3 |                                                                     |
       |                                                                   33|
       |                                                          333333333  |
       |                                                    222333           |
       |                                                2222                 |
       |                                            2222                     |
     2 |                                         222                         |
       |                                      222                            |
       |                                   222                               |
       |                                 12                                  |
       |                              111                                    |
       |                           111                                       |
     1 |                        111                                          |
       |                    1111                                             |
       |                1111                                                 |
       |           00011                                                     |
       |   00000000                                                          |
       |000                                                                  |
     0 |                                                                     |
       ++----------------+----------------+----------------+----------------++
      -2.0             -1.0              0.0              1.0              2.0



8. The last table in the output file is a summary of extreme unexpected observations using residuals. These values can be useful for exploring model-data misfit in a detailed manner. 
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Table 4.1 Unexpected Responses (100 residuals sorted by u).

+------------------------------------------------------------+
| Cat  Score  Exp.  Resd StRes| Num Per N Gend N Livin Nu It |
|-----------------------------+------------------------------|
|  3     3      .2   2.8  6.0 | 634 634                16 16 |
|  3     3      .2   2.8  5.5 | 234 234                19 19 |
|  3     3      .3   2.7  5.0 | 241 241                10 10 |
|  2     2      .1   1.9  4.6 | 401 401                15 15 |
|  2     2      .1   1.9  4.6 | 836 836                12 12 |
|  1     1      .0   1.0  4.4 | 814 814                11 11 |
|  1     1      .0   1.0  4.3 | 231 231                 2 2  |
…

|-----------------------------+------------------------------|
| Cat  Score  Exp.  Resd StRes| Num Per N Gend N Livin Nu It |
+------------------------------------------------------------+





Interpreting the Results: Partial Credit Model

The results from the Partial Credit Model analysis are presented using the same general format as those from the Rating Scale Model. The major differences are as follows:

1. The variable map includes additional columns that show the rating scale structure for each item.
2. The calibration of the rating scale structure (Table 8.1) is presented separately for each item, and its contents are specific to individual items.
3. Category probability curves and expected score ogive plots are presented separately for each item, and their contents are specific to individual items.

Interpreting the Results: Partial Credit Many-Facet Rasch Model

The results from the Partial Credit Model analysis are presented using the same general format as those from the Rating Scale Model and the Partial Credit Model. The major differences are as follows:

1. The variable map includes additional columns that show the calibration of additional facets, as well as the rating scale structure for each element of the facet for which rating scale category thresholds are estimated separately.
2. The calibration of the rating scale structure (Table 8.1) is presented separately for each element of the facet for which rating scale category thresholds are estimated separately, and its contents are specific to individual elements of the relevant facet.
3. Category probability curves and expected score ogive plots are presented separately for each element of the facet for which rating scale category thresholds are estimated separately, and its contents are specific to individual elements of the relevant facet.
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