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2. Control Variable Index

Before your analysis, these control variables can be set in your Control file and at the Extra specifications prompt.
After your analysis, these control variables can be set in the Specification-menu dialog box and in other pull-down menus.
The current settings of these variables can be seen from the Output Files menu. Click on Control variables file.

@FIELD= user-defined field locations

ALPHANUM= alphabetic numbering to exceed 9 with X\WIDE=1
ASClI= output only ASCII characters

ASYMPTOTE= report estimates of upper and lower asymptotes
BATCH= set batch mode

BYITEM= show empirical curves for items

CATREF= reference category: Table 2

CFILE= scored category label file

CHART= graphical plots of measures

CLFILE= codes label file

CODES= valid & missing data codes

CONVERGE= select convergence criteria

CSv= comma-separated values in output files
CURVES= probability curve selection: Tables 21, 2
CUTHI= cut off responses with high probability

CUTLO= cut off responses with low probability

DATA= name of data file

DELIMITER= delimiter of input response data fields

DIF= person label columns for DIF

DISCRIM= display item discrimination estimates

DISFILE= category/distractor/response option count file
DISTRT= output category/distractor/option counts

DPF= item label columns for DPF

EDFILE= edit data file

EQFILE= code equivalences

EXCAT= extreme-category adjustment

EXTRSCORE= extreme score adjustment

EITHIGH= lower bar in charts

FITI= item misfit criterion

EITLOW= lower bar in charts

FITP= person misfit criterion

FORMAT= reformat data

FORMED= form-feed character

FRANGE= half-range of fit statistics on plots

ESHOW= show files created from control file

GOZONE= percent of 0's within 0-zone among which all 1's are turned to 0's
G1ZONE= percent of 1's within 1-zone among which all 0's are turned to 1's
GRFILE= graphing file for probability curves
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assigns items to rating scale or partial credit groupings (same as

GROUPS= ISGROUPS=)

GRPFROM= location of ISGROUPS=

GUFILE= Guttmanized file of responses

HEADER= display or suppress Sub-Table Headings after the first
HIADJ= correction for top categories

HLINES= heading lines in output files

IAFILE= item anchor file

IANCHQU= anchor items interactively

ICORFILE= inter-item residual correlations
IDELETE= one-line item deletion list

IDELQU= delete items interactively

IDFILE= item deletion file

IDROPEXTR= remove items with extreme scores
IFILE= item output file

ILFILE= item label file

IMAP= item label for item maps

INUMB= label items by sequence number
IPMATRIX= response matrix (Output Files menu only)
IPRFILE= change codes for blocks of persons and items
IREFER= identifying items for recoding

ISELECT= item selection criterion

ISFILE= item-structure output file

ISGROUPS= assigns items to rating scale or partial credit groupings (same as GROUPS=)
ISORT= sort column in item label

ISUBTOTAL= subtotal items by specified columns
ITEM= title for item labels

ITEM1= column number of first response

ITLEN= maximum length of item label

IVALUEX= recoding for items

IWEIGHT= item (variable) weighting

KEYFORM= KeyForm skeleton for Excel plot
KEYFROM= location of KEYn=

KEYn= scoring key

KEYSCR= reassign scoring keys

LCONV= logit change at convergence
LINELENGTH= length of printed lines

LOCAL= locally restandardize fit statistics
LOGFILE= accumulates control files

LOWADJ= correction for bottom categories
MAKEKEY= construct an MCQ scoring key

MATRIX= correlation output format

MAXPAGE= maximum number of lines per page
MFORMS= reformatting input records & multiple forms
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MHSLICE= size of Mantel or Mantel-Haenszel slice
MISSCORE= scored value of missing data: not your missing-data code
MIMLE= maximum number of JMLE iterations

MNSQ= show mean-square or t standardized fit

MODELS= assigns model types to items

MODFROM= location of MODELS=

MPROX= maximum number of PROX iterations

MRANGE= half-range of measures on plots

MUCON= maximum number of JMLE iterations

NAME1= first column of person label

NAMLEN= length of person label

NAMLMP= label length on maps

NEWSCORE= recoded data values

NI= number of items

NORMAL= normal distribution for standardizing fit

OSORT= category/option/distractor sorted by score, count or measure
OUTFIT= sort misfits on oultfit or infit

PAFILE= person anchor file

PAIRED= correction for paired comparison data

PANCHQU= anchor persons interactively

PCORFIL= inter-person residual correlations

PDELETE= one-line person deletion list

PDELQU= delete persons interactively

PDFILE= person deletion file

PDROPEXTR= remove persons with extreme scores

PERSON= title for person labels

PFILE= person output file

PIVOT= structure anchoring (backwards compatibility only)
PMAP= person label for person maps

PRCOMP= residual type for principal components/contrast analysis
PSELECT= person selection criterion

PSORT= sort column in person label

PSUBTOTAL= subtotal persons by specified columns
PTBISERIAL= report point-biserial correlations

PVALUE= report item proportion-correct-values or average ratings
PWEIGHT= person (case) weighting

QUOTED= guote-marks around labels

RCONV= score residual at convergence

REALSE= inflate S.E. of measures for misfit

RESCORE= controls response recoding

RESFRM= location of RESCORE=

RFILE= scored response output file

RMSR= report root-mean-square residual in measure tables
SAFILE= structure anchor file
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SAITEM= multiple ISGROUPS= format in SFILE= & SAFILE=
SANCHQU= anchor structure interactively

SCOREFILE= score-to-measure file

SDELQU= delete structure interactively

SDFILE= structure deletion file

SEPARATOR= delimiter of input response data fields
SFILE= structure output file

SICOMPLETE= simulate complete data

SIEXTREME= simulate extreme scores = Yes

SIFILE= simulated data file

SIMEASURE= measure or data = Yes

SINUMBER= number of simulated data files = 1
SIRESAMPLE= number of persons resampled

SISEED= simulated data seed = 0 (clock)

SPFILE= supplemental control file

STBIAS= correct for estimation bias

STEPT3= structure summary in Table 3.2 or 21
STKEEP= keep non-observed intermediate categories in structure
SUBSETS= perform subset detection

SVDFACTORS= | singular-value decomposition factors
SVDFILE= singular-value decomposition file

SVDMIN= singular-value decomposition minimum improvement
SVDTYPE= singular-value decomposition residual type
Til#= items per # in Table 1

T1P#= persons per # in Table 1

TABLES= output table selection

TARGET= information-weighted estimation

TFILE= input file of table numbers to be output
TITLE= title for output listing

TOTALSCORE= show total observed score and count
TRPOFILE= transposed file

TRPOTYPE= transposed file type

UAMOVE= amount to increase anchor values
UANCHOR= user anchors (backward compatibility only)
UASCALE= anchor user-scale value of 1 logit
UCOUNT= most unexpected responses in Tables 6 and 10.
UDECIMALS= number of decimal places reported
UIMEAN= reported user-set mean of item measures
UMEAN= reported user-set mean of item measures
UPMEAN= reported user-set mean of person measures
USCALE= reported user-scaled value for 1 logit
WEBFONT= font to display using ASCIlI=Webpage
WHEXACT= Wilson-Hilferty exact normalization

W300= produce IFILE= and PFILE= in 3.00 format
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XFILE= analyzed response file
XMLE= consistent, almost unbiased, estimation (experimental)
XWIDE= columns per response

3. Control Variable Index by function

Data file layout:

DATA=

name of data file

DELIMITER= delimiter of input response data fields
FORMAT= reformat data

ILFILE= item label file

INUMB= label items by sequence number
ITEM1= column number of first response
ITLEN= maximum length of item label
MFORMS= reformatting input records & multiple forms
NAME1= first column of person label
NAMLEN= length of person label

NI= number of items

SEPARATOR= delimiter of input response data fields
XWIDE= columns per response

@FIELD= user-defined field locations

Data selection and recoding:

ALPHANUM= alphabetic numbering to exceed 9 with X\WIDE=1
CODES= valid & missing data codes

CUTHI= cut off responses with high probability

CUTLO= cut off responses with low probability

EDFILE= edit data file

IREFER= identifying items for recoding

IVALUEX= recoding for items

IWEIGHT= item (variable) weighting

KEYn= scoring key

KEYFROM= location of KEYn=

KEYSCR= reassign scoring keys

MAKEKEY= construct an MCQ scoring key

MISSCORE= scored value of missing data: not your missing-data code
NEWSCORE= recoding values

PWEIGHT= person (case) weighting

RESCORE= response recoding

RESFRM= location of RESCORE=

Iltems: deleting, anchoring and selecting:

IAFILE=

item anchor file
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IANCHQU= anchor items interactively
IDELETE= one-line item deletion list
IDELQU= delete items interactively

IDFILE= item deletion file

IDROPEXTR= remove items with extreme scores
ISELECT= item selection criterion

Person: deleting,

anchoring and selecting:

PAFILE=

person anchor file

PANCHQU= anchor persons interactively
PDELETE= one-line person deletion list
PDELQU= delete persons interactively
PDFILE= person deletion file

PDROPEXTR= | remove persons with extreme scores
PSELECT= person selection criterion

Rating scales, partial credit items and polytomous response structures:

assigns items to rating scale or partial credit groupings (same as

GROUPS= ISGROUPS=)

GRPFROM= location of ISGROUPS=

ISGROUPS= assigns items to rating scale or partial credit groupings (same as GROUPS=)
MODELS= assigns model types to items

MODFROM= location of MODELS=

STKEEP= keep non-observed categories in structure

Category structu

re: anchoring, labeling, deleting:

CFILE=

scored category label file

CLFILE= codes label file

SAFILE= structure anchor file

SAITEM= multiple ISGROUPS= format in SFILE= & SAFILE=
SANCHQU= anchor structure interactively

SDELQU= delete structure interactively

SDFILE= structure deletion file

Measure origin, anchoring and user-scaling:

UAMOVE= amount to increase anchor values

UANCHOR= anchor values in user-scaled units (only for backward compatibility)
UASCALE= anchor user-scaled value for 1 logit

UDECIMALS= number of decimal places reported

UIMEAN= reported user-set mean of item measures

UMEAN= reported user-set mean of item measures

UPMEAN= reported user-set mean of person measures

USCALE= reported user-scaled value for 1 logit
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Output table selection and format:

ASClI= output only ASCII characters
FORMED= form-feed character

HEADER= display or suppress Sub-Table Headings after the first
ITEM= title for item labels

LINELENGTH= | length of printed lines

MAXPAGE= maximum number of lines per page
PERSON= title for person labels

TABLES= output table selection

TFILE= input file of table numbers to be output
TITLE= title for output listing

w show total observed score and count
WEBFONT= font to display using ASCII=Webpage

Output tables, files and graphs: specific controls

ASYMPTOTE= report estimates of upper and lower asymptotes
BYITEM= show empirical curves for items

CATREF= reference category: Table 2

CHART= graphical plots of measures

CURVES= probability curve selection: Tables 21, 2
DISCRIM= display item discrimination estimates

DISTRT= output category/distractor/option counts
EQFILE= code equivalences

FITHIGH= lower bar in charts

EITI= item misfit criterion

FITLOW= lower bar in charts

FITP= person misfit criterion

FRANGE= half-range of fit statistics on plots

HIADJ= correction for top categories

IMAP= item label for item maps

ISORT= sort column in item label

ISUBTOTAL= subtotal items by specified columns

LOWADJ= correction for bottom categories

MNSQ= show mean-square or t standardized fit
MATRIX= correlation output format

MRANGE= half-range of measures on plots

NAMLMP= label length on maps

OSORT= category/option/distractor sorted by score, count or measure
OUTFEIT= sort misfits on outfit or infit

PMAP= person label for person maps

PSORT= sort column in person label

PSUBTOTAL= subtotal persons by specified columns
PVALUE= report item proportion-correct-values or average ratings
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STEPT3= structure summary in Table 3 or 21

Tll#= items per # in Table 1

T1iP#= persons per # in Table 1

TRPOTYPE= transposed file type

UCOUNT= most unexpected responses in Tables 6 and 10.
W300= produce IFILE= and PFILE=in 3.00 format

Output file format control:

CSv= comma-separated values in output files
HLINES= heading lines in output files
QUOTED= quote-marks around labels

Estimation, operation and convergence control:

CONVERGE= select convergence criteria
EXTRSCORE= extreme score adjustment

LCONV= logit change at convergence

LOCAL= locally restandardize fit statistics
MJIMLE= maximum number of JMLE iterations
MPROX= maximum number of PROX iterations
MUCON= maximum number of JMLE iterations
NORMAL= normal distribution for standardizing fit
PAIRED= correction for paired comparison data
PTBISERIAL= compute point-biserial correlations
RCONV= score residual at convergence
REALSE= inflate S.E. of measures for misfit
STBIAS= correct for estimation bias

TARGET= information-weighted estimation
WHEXACT= Wilson-Hilferty exact normalization
XMLE= consistent, almost unbiased, estimation (experimental)

Program operation:

BATCH= set batch mode

FSHOW= show files created from control file
MAKEKEY= construct an MCQ scoring key
SPFILE= supplemental control file

&END end of control variable list

&INST start of control variable list (ignored)
END LABELS end of item label list

Secondary (post-hoc) processing

DIF= person label columns for DIF
DPE= item label columns for DPF
GOZONE= percent of 0's within 0-zone among which all 1's are turned to 0's
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G1ZONE= percent of 1's within 1-zone among which all 0's are turned to 1's
PRCOMP= residual type for principal components/contrast analysis
SICOMPLETE= | simulate complete data
SIEXTREME= simulate extreme scores = Yes
SINUMBER= number of simulated data files = 1
SVDDEPTH= singular-value decomposition levels
SVDMAX= singular-value decomposition maximum change
SVDTYPE= singular-value decomposition residual type
Output files
;ﬁgntrolw control variable listing (same as Table 32)
DISFILE= category/distractor/response option count file
GRFILE= graphing file for probability curves
GUFILE= Guttmanized file of responses
ICORFILE= inter-item residual correlations
IFILE= item output file
ISEILE= g?lr:r;;:irg;;ure output file (Do not use for
KEYFORM= KeyForm skeleton for Excel plot
LOGFILE= accumulates control files
PCORFIL= inter-person residual correlations
PFILE= person output file
RFILE= scored response output file
SCOREFILE= score-to-measure file
SFILE= structure output file
SIFILE= simulated data file
SVDFILE= singular-value decomposition file
TRPOFILE= transposed file
XFILE= analyzed response file
Output files - only from Qutput Files pull-down menu
GradeMap ConstructMap (formerly GradeMap) files
IPMATRIX= response matrix

4. Output Table Index

Tabl

Description
Maps of person and item measures. Show Rasch measures.
1.0 One page map with names.
1.1 Map of distributions - persons and items
1.2 Item labels with person distribution (squeezed onto one page)
1.3 Person labels with item distribution (squeezed onto one page)
1.4 Rating scale or partial credit map of distributions: persons with items at high, mean, low
1.10 One page map with person names by measure, item names by easiness.
1.12 Item labels, by easiness, with person distribution (squeezed onto one page)
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Measures and responses plots. Response categories for each item, listed in measure order, plotted against
person measures, shown as modal categories, expected values and cumulative probabilities.
Table 2 for multiple-choice items.

By observed categories
2.6 Observed average measures of persons (empirical averages)

By scored categories (illustrated by an observed category code for each score)

2.1 Modal categories (most probable)

2.2 Mean categories (average or expected: Rasch-half-point thresholds)

2.3 Median categories (cumulative probabilities: Rasch-Thurstone thresholds)

2.4 Structure calibrations (Rasch model parameters: rating scale, partial credit, "restricted”, "unrestricted":

2 Rasch-Andrich thresholds)
2.5 Observed average measures of persons for scored categories (empirical averages)
2.7 Expected average measures of persons
By category scores (if category scores differ from category codes in the data):
Table 2.11 shown after Table 2.1, Table 2.12 after Table 2.2 etc.
2.11 Modal categories (most probable)
2.12 Mean categories (average or expected: Rasch-half-point thresholds)
2.13 Median categories (cumulative probabilities: Rasch-Thurstone thresholds)
2.14 Structure calibrations (Rasch model parameters: rating scale, partial credit, "restricted”, "unrestricted")
2.15 Observed average measures of persons for scored categories (empirical averages)
2.16 Observed average measures of persons for observed categories (empirical averages)
2.17 Expected average measures of persons
Summary statistics. Person, item, and category measures and fit statistics.
3 3.1 Summaries of person and items: means, S.D.s, separation, reliability.
3.2 Summary of rating categories and probability curves.
4 Person infit plot. Person infits plotted against person measures.
4.1 Person infit vs. person measure plot.
Person outfit plot. Person outfits plotted against person measures.
5 5.1 Person outfit vs. person measure plot.
5.2 Person infit vs. person outfit plot.
Person statistics - fit order. Misfitting person list. Scalogram of unexpected responses.
6.1 Table of person measures in descending order of misfit. (Specify FITP=0 to list all persons)
6.2 Chart of person measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
6 6.3 (Not produced for persons)
6.4 Scalogram of most misfitting person response strings.
6.5 Scalogram of most unexpected responses.
6.6 Most unexpected responses list.
Misfitting Persons. Lists response details for persons with t standardized fit greater than FITP=.
7 7.1 Response strings for most misfitting persons.
7.2-... KeyForms of responses of misfitting persons.
8 Item infit plot. Item infits plotted against item calibrations.
8.1 Item infit vs. item measure plot.
Item outfit plot. Item outfits plotted against item calibrations.
9 9.1 Item outfit vs. item measure plot.
9.2 Item infit vs. item outfit plot
Item statistics - fit order. Misfitting item list with option counts. Scalogram of unexpected responses.
10.1 Table of item measures in descending order of misfit. (Specify EITI=0 to list all persons)
10.2 Chart of item measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
10 10.3 Item response-structure categories/options/distractors: counts and average measures. (Distractors=Yes)
10.4 Scalogram of most misfitting item response strings.
10.5 Scalogram of most unexpected responses.
10.6 Most unexpected responses list.
11 Misfitting Items. Response details for items with t standardized fit greater than FITI=.

11.1 Response strings for most misfitting items.
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Item distribution map with full labels for items and an person distribution.
12.2 Item labels with person distribution (same as 1.2)

12 12.5 Item labels with expected score zones
12.6 Item labels with 50% cumulative probabilities
12.12 Item labels, by easiness, with person distribution (same as 1.12)
Item statistics - measure order list and graph with category/option/distractor counts.
13 13.1 Table of items in descending measure order.
13.2 Chart of item measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
13.3 Item response-structure categories/options/distractors: counts and average measures. (Distractors=Yes)
Item statistics - entry order list and graph with category/option/distractor counts.
14 14.1 Table of items in entry number (sequence) order.
14.2 Chart of item measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
14.3 Item response-structure categories/options/distractors: counts and average measures. (Distractors=Yes)
Item statistics - alphabetical order list and graph with category/option/distractor counts.
15 15.1 Table of item measures in alphabetical order by label. (Specify ISORT= for sort column)
15.2 Chart of item measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
15.3 Item response-structure categories/options/distractors: counts and average measures. (Distractors=Yes)
16 Person distribution map with full labels for persons and an item distribution.
16.3 Person labels with item distribution (same as 1.3)
Person statistics - measure order list and chart.
17 17.1 Table of persons in descending measure order.
17.2 Chart of person measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
17.3-... KeyForms of responses of persons.
Person statistics - entry order list and chart.
18 18.1 Table of persons in entry number (sequence) order.
18.2 Chart of person measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
18.3-... KeyForms of responses of persons.
Person statistics - alphabetical order list and chart.
19 19.1 Table of person measures in alphabetical order by label. (Specify PSORT= for sort column)
19.2 Chart of person measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
19.3-... KeyForms of responses of persons.
Measures for all scores on a test of all calibrated items, with percentiles.
20.1 Table of person measures for every score on complete test. (Specify ISELECT= for subtests).
20 20.2 Table of measures for every score, with sample percentiles and norm-referenced measures.
20.3 Table of item difficulty measures (calibrations) for every score (proportion-correct-values or average
ratings) by complete sample.
Category probability curves. Category probabilities plotted against the difference between person and item
measures, then the expected score and cumulative probability and expected score ogives.
21 21.1 Category probability curves (modes, structure calibrations).
21.2 Expected score ogive (means. model ltem Characteristic Curve).
21.3 Cumulative category probability curves (medians, shows 50% cumulative probabilities).
Sorted observations. Data sorted by person and item measures into scalogram patterns.
29 22.1 Guttman scalogram of sorted scored responses.
22.2 Guttman scalogram showing out-of-place responses.
22.3 Guttman scalogram showing original responses.
Item principal components/contrasts. Identifies structure in response residuals (BIGSTEPS Table: 10.3)
23.0 Scree plot of variance components.
23.1 23.99 Tables of items with highly correlated residuals.
23.2 Plot of loadings on first contrast in residuals vs. item measures.
23 23.3 Items in contrast loading order.

23.4 Persons exhibiting contrast.

23.5 Items in measure order.

23.6 Items in entry order.

23.7 etc. Subsequent contrasts.

23.99 Tables of items with highly correlated residuals.
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Person principal components/contrasts. Identifies structure in residuals (not in BIGSTEPS)
24.0 Scree plot of variance components.
24.1 24.99 Tables of persons with highly correlated residuals.
24.2 Plot of loadings on first contrast in residuals vs. person measures.
24.3 Persons in contrast loading order.
24.4 ltems exhibiting contrast.
24.5 Persons in measure order.
24.6 Persons in entry order.
24.7 etc. Subsequent contrasts.
24.99 Tables of persons with highly correlated residuals.
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Item statistics - displacement order list and graph with category/option/distractor counts.
25.1 Table of items in descending displacement order.
25.2 Chart of item measures, infit mean-squares and outfit mean-squares. (Chart=Yes)
25.3 Item response-structure categories/options/distractors: counts and average measures. (Distractors=Yes)

25

Item statistics - correlation order list and graph with category/option/distractor counts.
26.1 Table of items in ascending correlation order (Point-biserial, if PTBIS=Yes, else Point-measure).
26.2 Chart of item measures, infit mean-squares and outfit mean-squares.
26.3 Item response-structure categories/options/distractors: counts and average measures.
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Item subtotals.
27.1 Measure sub-totals, controlled by ISUBTOT=
27.2 Measure sub-totals bar charts, controlled by ISUBTOT=
27.3 Measure sub-totals summary statistics, controlled by ISUBTOT=

27

Person subtotals.
28.1 Measure sub-totals, controlled by PSUBTOT=
28.2 Measure sub-totals bar charts, controlled by PSUBTOT=
28.3 Measure sub-totals summary statistics, controlled by PSUBTOT=

28

Empirical item character curves and response frequency plots.
29 29.1 Empirical and model ICCs (see also Graph Menu)
29.2 Use of response categories by measure

Differential Item Function across Person classifications
30.1 DIF report (paired), controlled by DIF=

30 30.2 DIF report (measure list: person class within item)

30.3 DIF report (measure list: item within person class)

30.4 DIF report (item-by-person class chi-squares)

Differential Person Function across Item classifications
31.1 DPF report (paired), controlled by DPF=

31 31.2 DPF report (measure list: item class within person)

31.3 DPF report (measure list: person within item class)

31.4 DPF report (person by item-class chi-squares)

Control Variable Listing of the current settings of all Winsteps control variables - appears on the Output Files pull-
down menu.

32

Differential Group Function: Item Class vs. Person Class interaction/bias
33.1 DGF report (paired person classes on each item class), controlled by DIF= and DPF=
33 33.2 DGF report (paired item classes on each person class)
33.3 DGF report (list of person classes within item class)
33.4 DPF report (list of item classes within person class)

Control Variables and Convergence report. Lists the control variables and shows estimation convergence. (Only
appears at end of Output Report File).
0.0 Title page
0 0.1 Analysis identification
0.2 Convergence table
0.3 Control file

5. Output Files Index

These can be accessed from the Output Files pull-down menu. Once created, they can be accessed from the Edit Menu. The
outputfiles specified in the control file can be displayed immediately they are created with ESHOW=Yes.
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Output files

;ﬁgntrolw control variable listing (same as Table 32)
DISFILE= category/distractor/response option count file
GRFILE= graphing file for probability curves
GUFILE= Guttmanized file of responses
ICORFILE= inter-item residual correlations

IFILE= item output file

|SFILE= g(re]rcnr;(s;irrle;;ure output file (Do not use for
KEYFORM= KeyForm skeleton for Excel plot
LOGFILE= accumulates control files

PCORFIL= inter-person residual correlations
PFILE= person output file

RFILE= scored response output file
SCOREFILE= score-to-measure file

SFILE= structure output file

SIFILE= simulated data file

SVDFILE= singular-value decomposition file
TRPOFILE= transposed file

XFILE= analyzed response file

Output files - only from Qutput Files pull-down menu
GradeMap ConstructMap (formerly GradeMap) files
IPMATRIX= response matrix

6. Output Graphs and Plots Index

Graphs - from the Graphs pull-down menu
Category information function
Conditional probability curves
Cumulative probabilities
Empirical category curves
Empirical ICC (Item Characteristic Curve)
Empirical randomness
Expected score ICC
Item information function
Multiple item ICCs
Non-uniform DIF ICCs
Points and lines
Probability category curves
Test characteristic curve
Test information function
Test randomness
Person-item Barchart

Plots - from the Plots pull-down menu
Compare statistics generates an Excel-based cross-plot of the values in Table 34.
Bubble chart generates a Bond & Fox-style bubble chart.
Keyform plot - Horizontal generates a horizontal keyform layout.
Keyform plot - Vertical generates a vertical keyform layout.
DIF plot - the DIF values in Table 30.
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DPF plot - the DPF values in Table 31.
DIF+DPF plot - the DIF+DPF values in Table 33.

7. Introduction
7.1. Rasch analysis and WINSTEPS

Winsteps is Windows-based software which assists with many applications of the Rasch model, particularly in the areas of
educational testing, attitude surveys and rating scale analysis. There is more information at: www.winsteps.com

Rasch analysis is a method for obtaining objective, fundamental, additive measures (qualified by standard errors and quality-
control fit statistics) from stochastic observations of ordered category responses. Georg Rasch, a Danish mathematician,
formulated this approach in 1953 to analyze responses to a series of reading tests (Rasch G, Probabilistic Models for Some
Intelligence and Attainment Tests, Chicago: MESA Press, 1992, with instructive Foreword and Afterword by B.D. Wright).
Rasch is pronounced like the English word rash in Danish, and like the English sound raa-sch in German. The German
pronunciation, raa-sch, is used to avoid misunderstandings.

The person and item total raw scores are used to estimate additive measures. Under Rasch model conditions, these
measures are item-free (item-distribution-free) and person-free (person-distribution-free). So that the measures are statistically
equivalent for the items regardless of which persons (from the same population) are analyzed, and for the items regardless of
which items (from the same population) are analyzed. Analysis of the data at the response-level indicates to what extent these
ideals are realized within any particular data set.

The Rasch models implemented in Winsteps include the Georg Rasch dichotomous, Andrich "rating scale", Masters "partial
credit", Bradley-Terry "paired comparison", Glas "success model", Linacre "failure model" and most combinations of these
models. Other models such as binomial trials and Poisson can also be analyzed by anchoring (fixing) the response structure to
accord with the response model. (If you have a particular need, please let us know as Winsteps is continually being
enhanced.)

The estimation method is JMLE, "Joint Maximum Likelihood Estimation", with initial starting values provided by PROX,
"Normal Approximation Algorithm".

The Rasch Family of Models

The necessary and sufficient transformation of ordered qualitative observations into additive measures is a Rasch model.
Rasch models are logit-linear models, which can also be expressed as log-linear models. Typical Rasch models
operationalized with Winsteps are:

The dichotomous model:
loge(Pnil/Pni0) =Bn - Di

The polytomous "Rating Scale” model:
log(Pnij/ Pni(j-1) ) = Bn - Di - Fj

The polytomous "Partial Credit" model:
log(Pnij/ Pni(j-1) ) = Bn - Di - Fij = Bn - Djj

The polytomous "Grouped response-structure" model:
log(Pnij/ Pni(j-1) ) = Bn - Dig - Fgj

where

Pnij is the probability that person n encountering item i is observed in category |,

Bn is the "ability" measure of person n,

Di is the "difficulty" measure of item i, the point where the highest and lowest categories of the item are equally probable.

Fj is the "calibration" measure of category j relative to category j-1, the point where categories j-1 and j are equally probable
relative to the measure of the item. No constraints are placed on the possible values of Fj.

Also models with the form of "Continuation Ratio" models, such as the "Success" model and the "Failure" model.

For methods of estimation, see RSA, pp. 72-77.

Work-flow with Winsteps
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http://www.winsteps.com/

Control + Data file or Control file and Data file(s)
2
User-interaction —» Winsteps <« Anchor Files

2
Report Output File + Output Tables + Graphs + Output Files

Word Processor, Spreadsheet, Statistical Package
2

Actions

WINSTEPS is designed to construct Rasch measurement from the responses of a set of persons to a set of items. Responses
may be recorded as letters or integers and each recorded response may be of one or two characters. Alphanumeric
characters, not designated as legitimate responses, are treated as missing data. This causes these observations, but not the
corresponding persons or items, to be omitted from the analysis. The responses to an item may be dichotomous
("right"/"wrong", "yes"/"no"), or may be on a rating scale ("good"/ "better"/"best", "disagree"/"neutral"/"agree"), or may have
"partial credit" or other hierarchical structures. The items may all be grouped together as sharing the one response structure,
or may be sub-groups of one or more items which share the same response structure.

WINSTEPS begins with a central estimate for each person measure, item calibration and response-structure calibration,
unless pre-determined, "anchor” values are provided by the analyst. An iterative version of the PROX algorithm is used reach
a rough convergence to the observed data pattern. The JMLE method is then iterated to obtain more exact estimates,
standard errors and fit statistics.

Output consists of a variety of useful plots, graphs and tables suitable for import into written reports. The statistics can also be
written to data files for import into other software. Measures are reported in Logits (log-odds units) unless user-rescaled. Fit
statistics are reported as mean-square residuals, which have approximate chi-square distributions. These are also reported t
standardized, N(0,1).

7.2. References

Please cite the current Winsteps computer program as:
Linacre, J. M. (2009) WINSTEPS® Rasch measurement computer program. Beaverton, Oregon: Winsteps.com

APA Style:
Linacre, J.M. (2009). Winsteps® (Version 3.69.0) [Computer Software]. Beaverton, Oregon: Winsteps.com.. Retrieved August
1, 2009. Available from http://www.winsteps.com/

RSA means Wright B.D. & Masters G.N. Rating Scale Analysis, Chicago: MESA Press, 1982, especially p. 100:
www.rasch.org/books.htm
BTD means Wright B.D. & Stone M.H. Best Test Design, Chicago: MESA Press, 1979: www.rasch.org/books.htm

Other recommended sources:

Rasch Measurement Transactions: www.rasch.org/rmt/

Journal of Applied Measurement: www.jampress.org

"Applying the Rasch Model: Fundamental Measurement in the Human Sciences", by Trevor G. Bond & Christine M. Fox, 2001.
Mahwah NJ: Lawrence Erlbaum Assoc. 0-8058-3476-1. Authors' website. Using Winsteps: Bond & Fox examples

"Introduction to Rasch Measurement”, Everett V. Smith, Jr. & Richard M. Smith (Eds.) JAM Press, 2004 www.jampress.org

Rasch, G. (1960). Probabilistic Models for Some Intelligence and Attainment Tests (Reprint, with Foreword and Afterword by
B. D. Wright, Chicago: University of Chicago Press, 1980). Copenhagen, Denmark: Danmarks Paedogogiske Institut.
www.rasch.org/books.htm

Some Rasch papers available online:
For quick access to online papers, Google "+Winsteps +Rasch +Linacre filetype:pdf" - as of November 2009, this produced
2,290 hits.

www.uky.edu/~kdbrad2/Rasch_Symposium.pdf Constructing and Evaluating Measures: Applications of the Rasch
Measurement Model

www.ajpe.org/legacy/pdfs/aj660304.pdf Validation of Authentic Performance Assessment: A Process Suited for Rasch
Modeling
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http://www.rasch.org/books.htm
http://www.rasch.org/books.htm
http://www.rasch.org/rmt/index.htm
http://www.jampress.org/
http://www.jcu.edu.au/~edtgb/
http://www.winsteps.com/bondfox.htm
http://www.jampress.org/
http://www.rasch.org/books.htm
http://www.google.com/
http://www.uky.edu/~kdbrad2/Rasch_Symposium.pdf
http://www.ajpe.org/legacy/pdfs/aj660304.pdf

www.cemcentre.org/Documents/CEM%20Extra/Speciallnterests/Rasch/Psycho%20oncology%20preprint.pdf Rasch Analysis
Of The Dimensional Structure Of The Hospital Anxiety And Depression Scale

pareonline.net/pdf/v10n4.pdf Test Equating by Common Items and Common Subjects: Concepts and Applications

www.jalt.org/pansig/2005/HTML/Weaver.htm How entrance examination scores can inform more than just admission decisions
(skip the short section in Japanese).

7.3. About the Program Manual

You don't need to know about every WINSTEPS option in order to use the program successfully. Glance through the
examples and find one similar to yours. Adapt the example to match your requirements. Then "fine tune" your analysis as you
become familiar with further options.

Most of this Guide is in proportionately-spaced type.

When it is important to be precise about blanks or
spaces, or about
column alignment,
fixed - space type is used.

When it is important to show everything that appears on a long line, small type is used.
Suggestions that we have found helpful are shown like this in italics.
Authors: please cite the current Winsteps computer program as shown in References.

We acknowledge the kind permission granted by Chris Hanscom of Veign for the use of their Jeweled Style Command
Button.

An Ode from a user:
WINSTEPS

This is a program that's much alive,
With scores and maps, and curves Ogive,
Persons and items to separate,
Giving results that do relate.

Although we love what WINSTEPS does,
Some problems make us Yelp!
But if we give John Michael a buzz,
He is always there to help!

Jim Houston, Nov. 30, 2001

7.4. Getting further help

Common installation problems are solved at: www.winsteps.com/problems.htm

WINSTEPS is a powerful weapon in the struggle to wrest meaning from the chaos of empirical data. As you become skilled in
using WINSTEPS, you will find that it helps you to conceptualize what you are measuring, and to diagnose measurement
aberrations. The Special Topics section of this User's Guide contains a wealth of information and advice.

Rasch Measurement Transactions, contains instructive articles on the fundamentals of Rasch analysis as well as the latest
ideas in theory and practice. There are other useful books and journals, including: Journal of Applied Measurement, Trevor
Bond & Christine Fox: "Applying the Rasch Model", Lawrence Erlbaum Assoc.

You may also find that you can use a more personal word of advice on occasion. The author of WINSTEPS, Mike Linacre, is
happy to answer e-mailed questions to do with the operation of WINSTEPS or the nature of Rasch analysis. More prolonged
consultations can also be arranged.
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http://www.cemcentre.org/Documents/CEM%20Extra/SpecialInterests/Rasch/Psycho%20oncology%20preprint.pdf
http://pareonline.net/pdf/v10n4.pdf
http://www.jalt.org/pansig/2005/HTML/Weaver.htm
http://www.veign.com/
http://www.winsteps.com/problems.htm
http://www.rasch.org/rmt/

8. Installation and Execution

8.1. What is supplied

WINSTEPS is supplied in three forms:

To install MINISTEP, the student/evaluation version of

1) Ministeplnstall.exe Winsteps.

2) | WinstepsTimeLimitedinstall.exe | To install WINSTEPS. This version expires in a few weeks.

3) | WinstepsPasswordinstall.exe To install WINSTEPS with password-protected installation.

These create directory, C\WINSTEPS, and install in it WINSTEPS or MINISTEP.

Sample control and data (.TXT) files are also installed in c:\WINSTEPS\EXAMPLES to help you get started:
KCT.TXT is the Knox Cube Test data (BTD p.31 - see Section 1.1) The results in BTD were obtained with more
approximate algorithms and do not agree exactly with WINSTEPS results.
SF.TXT is the Liking For Science data (RSA p.18)
There are many more EXAMPLE files described later in this manual.

8.2. Installation instructions for WINSTEPS

Under Windows XP/98/NT/ME/2000/...:
Run Winstepslnstall.exe from the downloaded file or from the CD-ROM.

If program hangs during "Constructing Winsteps.ini ..." then see Initialization Fails

To Run WINSTEPS:
Click on Start button (or use desktop Winsteps icon)
Point to Programs
Point to WINSTEPS
Click on WINSTEPS icon
Click No to Welcome dialog box
Type SF.TXT
Press Enter key
Press Enter key
Press Enter key

Winsteps will run. Examine its output with the pull-down menus, particularly Qutput Tables

Additional Notes:

a) WINSTEPS is usually installed in the C:\WINSTEPS directory.

b) When WINSTEPS ends, pull down the "Edit" menu to edit control and output files.
¢) All information on the screen is also in the Report output file.

d) Files in the C:\TEMP directory and with the suffix .TMP may be deleted.

Macintosh Computer: Winsteps users report successful operation under Fusion, Virtual PC and Soft PC.

8.3. Starting WINSTEPS in Windows

A typical analysis requires two components: control information and data. These can be in separate computer files or can be
combined in one file. The results of the analysis are written to output files.

1) Double-click the Winsteps Icon on the Desktop.

To change the Winsteps starting folder,
right-click on the icon
highlight and click on properties
click the shortcut tab
change the "Start in" path to the path to the desired folder.

or 2) Click on Start button
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Point to Programs
Point to WINSTEPS
Click on WINSTEPS icon

or 3) Drag your control file onto your Winsteps icon.

—

control. bt Winsteps

If program hangs during "Constructing Winsteps.ini ..." then see Initialization Fails

Winsteps Welcome x|
Welcome to Winsteps!
Would you like help setting up your analysis?
Import from
Canrrlls Excel, R, SAS, UrzEn il Mo Help
Data Setup Instructions
SPSS, STATA,
Procedure | Tabbed T
el o ™ Don't ask again

Welcome to Winsteps!

Control + Data Setup Procedure: If you need help to set up a new control file, click this and go to control and data file set-up.

Import from Excel, R, SAS, SPSS, STATA, Tabbed Text: takes you to the Excel/RSSST dialog

Text-File Instructions: takes you to the do-it-yourself instructions

No: WINSTEPS asks you for the names of your input and report output files. There are example files already in the
Winsteps\examples directory.

Don't ask again: makes "No" the standard option here. You can reset this using Edit Initial Settings

Help displays this page.

To select your control file:
Winsteps asks: Please enter name of WINSTEPS control file:

(a) You can typeiitin ...
Please enter name of WINSTEPS control file: KCT.TXT(Enter)

or (b) Click on the Files pull-down menu, "Open File", to get a file dialog box.
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Stait anothes WINSTEFS Bt
Esit Cirkel)
Emriich terating CirkeF
Eriles

Sava Cirs5
Save As..
Frrt Cirkef

Escel=C:\Program Files \Microzoft Difice\DificerEXCEL EXE

CAWINSTEPS \ketixt
CAWINSTEPS esamplel, b

or (c) Click-on a file name from the bottom of the Files menu list.
or (d) Press your Enter key

This displays a standard Windows open dialog box - try it.

You can also edit files directly from the file dialog box by right-clicking on them and selecting "Edit".

Example Analysis:
Control file name? (e.g., kct.txt). Press Enter for Dialog Box: ExampleO.txt(Enter)

Please enter name of report output file: (Enter)
If you only press Enter, a temporary output file will be used.
If you type in a file name, that file will be created and used.
If you want the file dialog box, use 'Open File' on the File pull-down menu.

Extra specifications (if any). Press Enter to analyze):? (e.g., MIMLE=1), or press Enter: (Enter)
Usually you have none, so merely press Enter.
This is used for making just-in-time changes to your control file instructions, for this run only.

WINSTEPS will now construct measures (i.e., analyze) the Liking for Science data from RSA.

Use the Edit pull-down menu to simplify inspection and editing of the control, input and output files. This is done with Notepad
or your own text editor.

At the end of the run, using the Output Tables pull-down menu you can request further output Tables to be produced
interactively and displayed on the screen. If you want to save any of these, use the Save As option when they are displayed. If
you omit to save them, they are written as "ws.txt" files, and can be recovered from the Recycle Bin.
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