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The Facets analysis procedures for Chapter 3 build upon those described in the Chapter 2 Facets Analysis document. To get started, run the model of interest as described in the Chapter 2 Facets Analysis document. 

The remainder of this document provides guidance for extracting information relevant for rating scale analysis using the Partial Credit Model in Facets. The procedures for conducting rating scale analysis with the Rating Scale Model and the Partial-Credit Many-Facet Rasch model follow the same structure.

Rating Scale Analysis with the Partial Credit Model

1. To get started with rating scale analysis, run the model of interest as described in the Chapter 2 Facets Analysis document to generate the necessary results for evaluating rating scale functioning.

Category Ordering Indices

A. Logit-scale location estimates of rating scale category thresholds

1. First, we need to find the threshold estimates for each item to evaluate their ordering on the latent variable.
a. The threshold estimates are available in the Category Statistics tables, which can be accessed in two ways: 
i. Table 8.1 in the Output file that opens after you run the analysis
1. Rating scale structure tables appear for each of the items included in the analysis. For example, the following table shows the rating scale structure for Item 1:

	depression short scale 5/19/2021 4:23:21 PM
Table 8.1  Category Statistics.

 Model = ?,,,,1,R4  ; Item: 1
+-----------------------------------------------------------------------------------------------------------+
|           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     254       250   30%  30%| -1.12  -1.21  1.1 |             |( -2.58)       |   low  |   low    |100%|
|  1     334       334   40%  70%|  -.89   -.83  1.1 | -1.30    .08|   -.85   -1.80|  -1.30 |  -1.55   | 45%|
|  2     218       218   26%  96%|  -.54   -.51  1.1 |  -.25    .08|    .77    -.07|   -.25 |   -.14   | 54%|
|  3      33        33    4% 100%|  -.02   -.17   .9 |  1.55    .18|(  2.74)   1.87|   1.55 |   1.68   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+




ii. From the Output Tables & Plots drop-down menu, select Table 8: Rating (or partial credit) scale structures

[image: A picture containing table

Description automatically generated]

· A dialog box will open:

[image: Graphical user interface, application

Description automatically generated]

· To quickly generate the results, leave all the selections as they are, and click “Temporary Output File” 
· A text file will open with the same results as are given in the other output file that opens after Facets runs the analysis.

b. The important information from these tables for the current indicator of rating scale functioning is the Rasch-Andrich thresholds 
i. Here are the results for the first two items. I used bold font and yellow highlighting to show the threshold estimates for each item. These values should be non-decreasing as rating scale categories increase.

	depression short scale [date & time]
Table 8.1  Category Statistics.

 Model = ?,,,,1,R4  ; Item: 1
+-----------------------------------------------------------------------------------------------------------+
|           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     254       250   30%  30%| -1.12  -1.21  1.1 |             |( -2.58)       |   low  |   low    |100%|
|  1     334       334   40%  70%|  -.89   -.83  1.1 | -1.30    .08|   -.85   -1.80|  -1.30 |  -1.55   | 45%|
|  2     218       218   26%  96%|  -.54   -.51  1.1 |  -.25    .08|    .77    -.07|   -.25 |   -.14   | 54%|
|  3      33        33    4% 100%|  -.02   -.17   .9 |  1.55    .18|(  2.74)   1.87|   1.55 |   1.68   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+

Scale structure

Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
        +          +          +          +          +          +          +
  Mode:<0----(^)----------01----^----12----------^-------23----------(^)--3>

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

  Mean:<0---(^)-----01----------^------12--------^-----------23-------(^)-3>
        +          +          +          +          +          +          +
Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Probability Curves
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     1 |                                                                   |
       |                                                                   |
       |                                                                   |
       |0                                                                  |
       | 0000                                                            33|
     P |     00                                                       333  |
     r |       000                                                 333     |
     o |          00                                             33        |
     b |            00                                         33          |
     a |              00                       222222        33            |
     b |                0                  2222      2222  33              |
     i |                 001111111111   222              **22              |
     l |               111100        1**               33    22            |
     i |            111      00     22  111          33        222         |
     t |         111           00222       111     33             222      |
     y |      111              2200           11 33                  222   |
       |  1111               22    00         33*11                     222|
       |11                222        000    33     111                     |
       |              2222              ***3          11111                |
       |      22222222           3333333   0000000         11111111        |
     0 |******3333333333333333333                 00000000000000000********|
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Expected Score Ogive (Model ICC)
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     3 |                                                                   |
       |                                                                333|
       |                                                         3333333   |
       |                                                    22333          |
       |                                               22222               |
       |                                            222                    |
     2 |                                        2222                       |
       |                                     222                           |
       |                                  222                              |
       |                               112                                 |
       |                            111                                    |
       |                          11                                       |
     1 |                       111                                         |
       |                   1111                                            |
       |                111                                                |
       |           00011                                                   |
       |     000000                                                        |
       |00000                                                              |
     0 |                                                                   |
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0


depression short scale 5/19/2021 4:23:21 PM
Table 8.2  Category Statistics.

 Model = ?,,,,2,R4  ; Item: 2
+-----------------------------------------------------------------------------------------------------------+
|           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     422       418   50%  50%| -1.11  -1.08  1.0 |             |( -1.74)       |   low  |   low    |100%|
|  1     207       207   25%  75%|  -.74   -.74  1.0 |  -.20    .08|   -.50   -1.14|   -.20 |   -.76   | 29%|
|  2     140       140   17%  92%|  -.34   -.44   .8 |  -.20    .09|    .46    -.03|   -.20 |   -.06   | 35%|
|  3      70        70    8% 100%|  -.17   -.13  1.0 |   .40    .13|(  1.80)   1.16|    .40 |    .80   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+

Scale structure

Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
        +          +          +          +          +          +          +
  Mode:<0--------------(^)---------^--02----23^-----------(^)-------------3>

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

  Mean:<0------------(^)---01------^----12----^------23-----(^)-----------3>
        +          +          +          +          +          +          +
Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Probability Curves
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     1 |                                                                   |
       |000                                                               3|
       |   00000                                                    333333 |
       |        0000                                            3333       |
       |            000                                      333           |
     P |               00                                  33              |
     r |                 00                             333                |
     o |                   00                          3                   |
     b |                     00                      33                    |
     a |                       0                   33                      |
     b |                        00                3                        |
     i |                          0             33                         |
     l |                           00          3                           |
     i |                             0    222**2222                        |
     t |                        111111**22  3      2222                    |
     y |                   11111    2220*1**           2222                |
       |               1111       22    3*0 111            2222            |
       |          11111        222    33   00  111             2222        |
       |    111111         2222    333       000  1111             2222222 |
       |1111        2222222   33333             00000 11111111            2|
     0 |************3333333333                       000000000*************|
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Expected Score Ogive (Model ICC)
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     3 |                                                                 33|
       |                                                      33333333333  |
       |                                                333333             |
       |                                             233                   |
       |                                          222                      |
       |                                        22                         |
     2 |                                      22                           |
       |                                    22                             |
       |                                  22                               |
       |                                12                                 |
       |                               1                                   |
       |                             11                                    |
     1 |                           11                                      |
       |                         11                                        |
       |                      111                                          |
       |                   001                                             |
       |              00000                                                |
       |   00000000000                                                     |
     0 |000                                                                |
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0




B. Average examinee locations within rating scale categories

2. Average examinee locations within rating scale categories are included in the output generated from the previous step. 
i. Here are the results for the first two items. I used bold font and yellow highlighting to show the average examinee locations within rating scale categories for each item. These values should be non-decreasing as rating scale categories increase.

	depression short scale [date & time]
Table 8.1  Category Statistics.

 Model = ?,,,,1,R4  ; Item: 1
+-----------------------------------------------------------------------------------------------------------+
|           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     254       250   30%  30%| -1.12  -1.21  1.1 |             |( -2.58)       |   low  |   low    |100%|
|  1     334       334   40%  70%|  -.89   -.83  1.1 | -1.30    .08|   -.85   -1.80|  -1.30 |  -1.55   | 45%|
|  2     218       218   26%  96%|  -.54   -.51  1.1 |  -.25    .08|    .77    -.07|   -.25 |   -.14   | 54%|
|  3      33        33    4% 100%|  -.02   -.17   .9 |  1.55    .18|(  2.74)   1.87|   1.55 |   1.68   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+

Scale structure

Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
        +          +          +          +          +          +          +
  Mode:<0----(^)----------01----^----12----------^-------23----------(^)--3>

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

  Mean:<0---(^)-----01----------^------12--------^-----------23-------(^)-3>
        +          +          +          +          +          +          +
Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Probability Curves
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     1 |                                                                   |
       |                                                                   |
       |                                                                   |
       |0                                                                  |
       | 0000                                                            33|
     P |     00                                                       333  |
     r |       000                                                 333     |
     o |          00                                             33        |
     b |            00                                         33          |
     a |              00                       222222        33            |
     b |                0                  2222      2222  33              |
     i |                 001111111111   222              **22              |
     l |               111100        1**               33    22            |
     i |            111      00     22  111          33        222         |
     t |         111           00222       111     33             222      |
     y |      111              2200           11 33                  222   |
       |  1111               22    00         33*11                     222|
       |11                222        000    33     111                     |
       |              2222              ***3          11111                |
       |      22222222           3333333   0000000         11111111        |
     0 |******3333333333333333333                 00000000000000000********|
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Expected Score Ogive (Model ICC)
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     3 |                                                                   |
       |                                                                333|
       |                                                         3333333   |
       |                                                    22333          |
       |                                               22222               |
       |                                            222                    |
     2 |                                        2222                       |
       |                                     222                           |
       |                                  222                              |
       |                               112                                 |
       |                            111                                    |
       |                          11                                       |
     1 |                       111                                         |
       |                   1111                                            |
       |                111                                                |
       |           00011                                                   |
       |     000000                                                        |
       |00000                                                              |
     0 |                                                                   |
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0


depression short scale 5/19/2021 4:23:21 PM
Table 8.2  Category Statistics.

 Model = ?,,,,2,R4  ; Item: 2
+-----------------------------------------------------------------------------------------------------------+
|           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     422       418   50%  50%| -1.11  -1.08  1.0 |             |( -1.74)       |   low  |   low    |100%|
|  1     207       207   25%  75%|  -.74   -.74  1.0 |  -.20    .08|   -.50   -1.14|   -.20 |   -.76   | 29%|
|  2     140       140   17%  92%|  -.34   -.44   .8 |  -.20    .09|    .46    -.03|   -.20 |   -.06   | 35%|
|  3      70        70    8% 100%|  -.17   -.13  1.0 |   .40    .13|(  1.80)   1.16|    .40 |    .80   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+

Scale structure

Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
        +          +          +          +          +          +          +
  Mode:<0--------------(^)---------^--02----23^-----------(^)-------------3>

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

  Mean:<0------------(^)---01------^----12----^------23-----(^)-----------3>
        +          +          +          +          +          +          +
Measr:-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Probability Curves
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     1 |                                                                   |
       |000                                                               3|
       |   00000                                                    333333 |
       |        0000                                            3333       |
       |            000                                      333           |
     P |               00                                  33              |
     r |                 00                             333                |
     o |                   00                          3                   |
     b |                     00                      33                    |
     a |                       0                   33                      |
     b |                        00                3                        |
     i |                          0             33                         |
     l |                           00          3                           |
     i |                             0    222**2222                        |
     t |                        111111**22  3      2222                    |
     y |                   11111    2220*1**           2222                |
       |               1111       22    3*0 111            2222            |
       |          11111        222    33   00  111             2222        |
       |    111111         2222    333       000  1111             2222222 |
       |1111        2222222   33333             00000 11111111            2|
     0 |************3333333333                       000000000*************|
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0

Expected Score Ogive (Model ICC)
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     3 |                                                                 33|
       |                                                      33333333333  |
       |                                                333333             |
       |                                             233                   |
       |                                          222                      |
       |                                        22                         |
     2 |                                      22                           |
       |                                    22                             |
       |                                  22                               |
       |                                12                                 |
       |                               1                                   |
       |                             11                                    |
     1 |                           11                                      |
       |                         11                                        |
       |                      111                                          |
       |                   001                                             |
       |              00000                                                |
       |   00000000000                                                     |
     0 |000                                                                |
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0



C. Ordering of category probability curves
1. Next, let’s look at graphical evidence of rating scale category ordering. When the rating scale is functioning as expected across items, the probabilities for each scale category increase and decrease successively as the logit scale moves from low to high.
i. Line-printer plots of rating scale category probability curves are printed below each of the category statistics tables for the items in the output that we generated above. 

b. This is the plot for Rater 3. The y-axis is the probability (between 0 and 1), and the x-axis is the logit scale. Different rating scale categories are plotted using numbers that represent the individual categories. 
i. You can scroll through the output to find the category response functions for the remaining items.

	Probability Curves
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0
       ++----------+----------+----------+----------+----------+----------++
     1 |                                                                   |
       |                                                                   |
       |                                                                   |
       |0                                                                  |
       | 0000                                                            33|
     P |     00                                                       333  |
     r |       000                                                 333     |
     o |          00                                             33        |
     b |            00                                         33          |
     a |              00                       222222        33            |
     b |                0                  2222      2222  33              |
     i |                 001111111111   222              **22              |
     l |               111100        1**               33    22            |
     i |            111      00     22  111          33        222         |
     t |         111           00222       111     33             222      |
     y |      111              2200           11 33                  222   |
       |  1111               22    00         33*11                     222|
       |11                222        000    33     111                     |
       |              2222              ***3          11111                |
       |      22222222           3333333   0000000         11111111        |
     0 |******3333333333333333333                 00000000000000000********|
       ++----------+----------+----------+----------+----------+----------++
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0




c. It is also possible (and often a little easier) to examine the category probability functions using the Graphs drop-down menu. Simply click on “Graphs” from the main Facets window:

[image: Shape

Description automatically generated]

· By default, the rating scale category probability curves for the first item are displayed when the Graphs menu is selected.

[image: Chart, histogram

Description automatically generated]


· You can navigate across items using the green “next curve” and “previous curve” buttons in this graphing window.


[image: A picture containing graphical user interface

Description automatically generated]

· You can examine the results for the remaining raters by clicking the green “Next Curve” button in the dialog box.


Rating Scale Category Precision

D. Distance between threshold location estimates on the logit scale

a. The information that is needed to calculate the distance between rating scale category threshold locations is included in the output that we generated for indicator A.
i. You can check the absolute value of the distance between these thresholds by calculating |τ2 – τ1| and |τ3 – τ2| using another program or a calculator. Here are my results for the first two items. Note that in practice, we would check these results for all of the items.

	Item Number
	|τ2 – τ1|
	|τ3 – τ2|

	1
	|0.25 - -1.30| = 1.05
	|1.55 - -0.25| = 1.80

	2
	|-0.20 - -0.20| = 0.00
	|0.40 - -0.20| = 0.60




E. Distinct category probability curves

a. The information that is needed to examine category probability curves for distinctiveness is included in the output that we generated for indicator A and for Indicator C.

F. Graphical model-data fit displays for categories
a. Numeric evidence related to this indicator includes model-data fit statistics for each rating scale category. Facets only provides Outfit MSE versions of these statistics, and they can be found in the Category Statistics tables for each rating scale (Table 8):

	depression short scale [date & time]
Table 8.1  Category Statistics.

 Model = ?,,,,1,R4  ; Item: 1
+-----------------------------------------------------------------------------------------------------------+
|           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     254       250   30%  30%| -1.12  -1.21  1.1 |             |( -2.58)       |   low  |   low    |100%|
|  1     334       334   40%  70%|  -.89   -.83  1.1 | -1.30    .08|   -.85   -1.80|  -1.30 |  -1.55   | 45%|
|  2     218       218   26%  96%|  -.54   -.51  1.1 |  -.25    .08|    .77    -.07|   -.25 |   -.14   | 54%|
|  3      33        33    4% 100%|  -.02   -.17   .9 |  1.55    .18|(  2.74)   1.87|   1.55 |   1.68   |100%|
+---------------------------------------------------------------------(Mean)---------(Modal)--(Median)------+




1. Model-data fit for categories can also be evaluated graphically using plots of expected response functions overlaid with empirical results.
a. These expected + empirical response functions are available in the Graphs window.
i. From the Graphs window, click the yellow button that says “Exp+Empirical ICC”:

[image: Graphical user interface, chart

Description automatically generated]
· You can navigate across items using the green “next curve” and “previous curve” buttons in this graphing window.
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