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 59 
   Note. The Rasch simulation data were generated. Copy & paste the simulation data to gain 60 

        a newly estimated parameters in Rasch model. 61 

  Reference at https://www.rasch.org/rmt/rmt213a.htm 62 

  In this study, the codes are below: 63 

cguess_a=0:apha_a=1: threshold=category_number-1 64 

 for jk =1 to personno 65 

   ability2=person(jk)  ‘person measure 66 

        mscore=0 67 

        scoretxt=""   68 

    for j= 1 to itemno 69 

            item_diff=item(j) ‘item difficulty   70 

             ReDim cumexp(threshold + 1) 71 

          M = threshold + 1  72 

          measure = 0 73 

          cumexp(1) = 1 74 

  For Category = 2 To M 75 

    measure = measure + ability2 - item_diff - catcalibrate(Category - 1) ‘step difficulty 76 

    FroExp = (1 - cguess_a) * Exp(apha_a * measure)  77 

     cumexp(Category) = cumexp(Category - 1) + FroExp 78 

  Next   79 

    Randomize 80 

     mrnd = Rnd         81 

          u = mrnd * cumexp(M) 82 

            For Category = 1 To M 83 

                  If u <= cumexp(Category) Then x = Category - 1: Exit For 84 

            Next   85 

https://www.rasch.org/rmt/rmt213a.htm
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        if j=1 then 86 

            scoretxt=x 87 

         else          88 

           scoretxt=scoretxt &"," & x   89 

         end if      90 

    next  91 

     response.write scoretxt & chr(13) & "<br>"   92 

  next 93 

2. Basic results in RaschOnline 94 

  95 
         96 
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 97 

Note. Data entry with comma separations or tab spaces from the spreadsheet of MS Excel 98 

            99 

Click on Submit 100 
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 102 

Note. Person measures and item difficulties are shown above.  103 

 104 

 105 
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 106 
  Note. Unexpected responses using Z-score>2 or ≤-2.0 107 

 108 
 Note. Display Z-scores for each response 109 

  110 

 111 

3. Wright map generated  112 

  113 
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 114 

 Note. select Wright Map and click on Submit 115 

 116 

  Note. Wright Map appears on Google Maps. Person measures are on the left-hand 117 

side and item difficulties on the right-hand side, where the dots indicate item overall 118 

item difficulties. The vertical lines on the right-hand side indicate the threshold 119 

difficulties(i.e., step difficulties) spread to the two sides of overall item difficulties.  120 

  Infit Mean Squares for each item are shown on the right-hand side. With which, we 121 
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can examine which items are misfitted to the Rasch model when the cutting point is 122 

set at 1.5. 123 

   124 

   To adjust bubble size and confirm no dash line in Wright map: 125 

 126 

  Note. Bubbles are sized by item SE. 127 
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 129 

 130 
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 132 
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 133 

   Group# from 0 to n 134 

 135 

Applying ANOVA to examine the mean difference among groups 136 

 137 

 138 

 139 

 140 
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4. KIDMAP generated from the online copy pasting jobs 141 

 142 

 143 

  Note. ensure the student number(e.g., 13) and bubble size in this case after 144 

selecting the KIDMAP 145 
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 146 

Note. If aberrant responses exit, the |Zsocres| beyond 2.0 mean unexpected responses 147 

endorsed by the person. The yellow bubble is the person measure on the vertical axis. 148 

  The bubbles of responses indicate the standard errors of items; KIDMAP appears 149 

on Google Maps. The bubble size can be adjusted by the methods shown below: 150 

 151 

 152 

5. Category probability curve generated from online copy pasting jobs 153 
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 155 

 Note. To ensure that the item number was selected and ICC-cat selected 156 

 157 
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   158 

     Note. Item #1 selected and all students on the curves 159 

     See the intersection of curves to determine the possible aberrant responses for 160 

persons. For example, the yellow bubble shows the person with a higher ability on the 161 

x-axis responses with a lower category(e.g., zero instead of 1 or more) on the zero 162 

curve rather than the middle curve to match with the person ability. Via the plot, we 163 

can examine person misfit on a specific item when examine the response probabilities 164 

and person measures on the y- and x- axes, respectively.   165 

     (If data are simulated, all bubbles are exactly on the appropriate curves) 166 
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 167 

 Note. If grouping is selected as Yes 168 

 169 

  Note. The gender=0 will be colored in purple instead of yellow or blue 170 

6. Performance plot generated from the online copy pasting jobs 171 
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 173 

  Note. Performance was selected and bubble size was ensured 174 

 175 

 176 
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 177 

   Note. All persons are on Google Maps by colors outside the limits. Outfits are on 178 

the x-axis and person measures on the y-axis. Bubbles are colored by three categories. 179 

In which, the red means responses aberrant much(i.e., Outfit MS>2.0) and the yellow 180 

indicates person measures beyond 2.0 in logit score. 181 

7. DIF graph generated from the online copy pasting jobs 182 



25 
 

 183 



26 
 

.  184 

  Note. Groups were ensured and DIF(2 groups) was selected 185 

 186 

 187 

 188 
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 190 

Note. Four Tables were generated for DIF detection 191 

 192 

 193 
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  Note. DIF(Graph) was selected 194 

 195 

 196 

 197 

   Note. The icon of Submit is to be clicked and the last row in box is ensured. 198 

 199 
Note. the forest plot was generated for DIF detection on two groups 200 

8. Item difficulties using forest plot 201 
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 202 

 203 

 204 

 205 
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9. Person measures using forest plot 206 

 207 

 208 
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 209 

 210 

10. Forest plots 211 

 212 

    Examples at the bottom-right corner 213 
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 214 
  Note. If not any adjustment is made, click on the submit bottom and see the result in Forest plot 215 

below 216 

 217 

    Note. we suggest using AI software to make high solution Figure as blow: 218 
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 219 

   Note. Using Illustrator to make better diagram 220 

Input examples for different format and data sources 221 

 222 

SMD Treated   Control    223 

 Mean SD Mean SD n1 n2  224 

A 94 22 92 20 60 60  225 

B 98 21 92 22 65 65  226 

C 98 28 88 26 40 40  227 

D 94 19 82 17 200 200  228 

E 98 21 88 22 50 45  229 

F 96 21 92 22 85 85  230 

        231 

Odds ration/Risk ratio Treated   Control    232 

 Events Non-events Events Non-events n1 n2  233 

A 12 53 16 49 65 65  234 

B 8 32 10 30 40 40  235 

C 14 66 19 61 80 80  236 

D 25 375 80 320 400 400  237 

E 8 32 11 29 40 40  238 

F 16 49 18 47 65 65  239 

        240 
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Correlation          241 

 Correlation    n   242 

A 0.5    40   243 

B 0.6    90   244 

C 0.4    25   245 

D 0.2    400   246 

E 0.7    60   247 

F 0.45    50   248 

SMD     n1   249 

Paired Mean SD Mean SD Sdif corr. n 250 

A 94 22 92 20 22 0.7 50 251 

B 98 21 92 22 21 0.7 40 252 

C 98 28 88 26 22 0.7 80 253 

D 94 19 82 17 12 0.7 400 254 

E 98 21 88 22 23 0.7 40 255 

F 96 21 92 22 24 0.7 65 256 

        257 

ratio        258 

Name valuea valueb   n1 n2  259 

A 94 22 92 20 60 60  260 

B 98 21 92 22 65 65  261 

C 98 28 88 26 40 40  262 

D 94 19 82 17 200 200  263 

E 98 21 88 22 50 45  264 

F 96 21 92 22 85 85  265 

Subgroup (M+se)        266 

        267 

 Mean(logit) SE   n   268 

Item01 -0.4 0.21   40   269 

item02 -0.71 0.22   90   270 

Item03 0.42 0.19   25   271 

Item04 1.76 0.2   400   272 

Item05 2.43 0.22   60   273 

Item06 0.31 0.19   50  274 

     275 
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 276 

 Note. Risk ratio 277 

 278 
Note. Odds ratio 279 

 280 

 281 

 282 

Note. SDM SD equal 283 
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 284 

Note. SDM SD unequal 285 

 286 

Note. DM SD equal 287 

 288 

Note. DM SD unequal 289 

 290 

 291 
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11. Other examples 292 

  293 

 294 

 295 

 296 

 297 
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Note. If groups, e.g., gender, are defined, difference in measures between or among 298 

groups can be examined.  299 

   P-value is based in F distribution. In MSExcel, using the function of FDIST(), we 300 

can get the p-value=8.23121E-21 301 

 (=FDIS(218,61,1,55)).  302 

 303 

 304 

12. KanoPliot for measure vs. Oufit MNSQ 305 

 306 
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 308 
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   If bubble size is 1 or bigger, then click on the submit icon. 309 

 310 

  Three types of bubbles are colored. The black bubbles are 311 

Outfit  greater than 2.0. Bubbles are sized by measure. 312 

 Measures are on y-axis and Outfit   are on x-axis. 313 

 314 

KanoPliot for measure vs. Infit MNSQ 315 
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   316 

 317 
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 318 

 319 

Three types of bubbles are colored. The black bubbles are Infit 320 

greater than 2.0. Bubbles are sized by measure. 321 

 Measures are on y-axis and Infit are on x-axis. 322 

 323 
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 324 

KanoPliot for Measures vs. Rawscores 325 

 326 
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 327 

 328 
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 329 

Note. Black bubbles indicate persons with Outfit MNSQ>2.0 330 

13. Summary 331 
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 332 

 333 

 334 
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 335 

https://www.winsteps.com/winman/standarderrors.htm 336 

14. Appendices 337 

   Appendix A 338 

       Rasch JMLE estimation 339 

 340 

  redim expect(personno,itemno),Var(personno,itemno), 341 

Zscore(personno,itemno),residual(personno,itemno),kurtosis 342 

(personno,itemno),kurtosis2(personno,itemno) 343 

   redim item_error(itemno),item_var(itemno) 344 

     perfect_i=0:perfect_p=0 345 

iterat=40 346 

 for iteration=1 to iterat 347 

          zscore_mean=0 :zscore_sd=0 348 

       For CATa = 0 To categoryabc 'maxcat - mincat       349 

         catexp(CATa)=0 350 

       Next  351 

             ‘set category parameters equal zero 352 

        redim  item_var(itemno) 353 

        redim item_error(itemno) 354 

        resi_a=0: resi_b=0: sumsqerror=0  355 

        redim var_p(personno), person_exp(personno)     356 
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   for jk=1 to personno 357 

             person_error=0:person_max=-100: person_min=100 358 

             sqaure_resi=0        359 

     for j=1 to itemno 360 

         If IsNumeric(test(jk,j)) = True Then 361 

  logit = person(jk) -item(j) 362 

            normalizer = 0 ' this will force the sum of the probabilities = 1.0 363 

            sumsqu = 0: currentlogit = 0: all_asum = 0 364 

            ReDim expaaa(maxcat - mincat+1) 365 

             catcalibrate(0)=0 366 

   For CATa = 0 To categoryabc   '=maxcat - mincat 367 

            msum_tau = 0 368 

          if category_number>2 then 369 

              For jk2 = 0 To CATa 370 

                  msum_tau = msum_tau + catcalibrate(jk2)      371 

              Next  372 

           end if 373 

           expaaa(CATa) = Exp(CATa * logit - msum_tau) 374 

      all_asum = all_asum + expaaa(CATa)         375 

   Next  376 

       exp_a = 0: kurtosisZ = 0  377 

     For CATa = 0 To maxcat - mincat 378 

       exp_a = exp_a + CATa * expaaa(CATa) / all_asum       379 

     Next  380 

       var_a = 0 381 

     For CATa = 0 To maxcat - mincat 382 

        kurtosisZ = kurtosisZ + (exp_a - CATa) ^ 4 * expaaa(CATa) / all_asum 383 

        var_a = var_a + (exp_a - CATa) ^ 2 * expaaa(CATa) / all_asum 384 

        catexp(CATa) = catexp(CATa) + expaaa(CATa) / all_asum 385 

      Next  386 

             EXPECT(jk, j) = exp_a 387 

             var(jk, j) = var_a 388 

              residual(jk, j)  = test(jk,j) - exp_a 389 

              person_error=person_error+residual(jk,j)  390 

              var_p(jk)=var_p(jk)+var_a 391 

               item_var(j)=item_var(j)+var_a 392 

               item_error(j)=item_error(j)+residual(jk,j) 393 

                    if var(jk,j)>0 then 394 
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                            Zscore(jk, j)  =  residual(jk,j)/var(jk,j)^0.5  395 

                                     kurtosis(jk, j) = kurtosisZ /Var(jk, j)^2  'outfit 396 

                                  kurtosis2(jk, j) = kurtosisZ -Var(jk, j)^2   'infit 397 

                    else 398 

                         Zscore(jk, j) =0 399 

                          kurtosis(jk, j) = 1  'outfit 400 

                              kurtosis2(jk, j) = 1   'infit 401 

                     end if 402 

              sqaure_resi= sqaure_resi + residual(jk,j)^2 403 

              zscore_mean=zscore_mean+ Zscore(jk, j)  404 

                zscore_sd= zscore_sd+Zscore(jk, j)^2  405 

                 if raw_i(J)=personno*maxcat then 406 

                     kurtosis2(jk, j) =0.00001 407 

                     perfect_i=perfect_i+1 408 

                 end if 409 

               if raw_p(jk)=itemno*maxcat then 410 

                     kurtosis2(jk, j) =0.00001 411 

                      perfect_p=perfect_p+1 412 

                 end if 413 

  414 

      else 'missing 415 

             catexp(jk, j) = "." 416 

             var(jk, j) =  "." 417 

             residual(jk, j)  =  "." 418 

             Zscore(jk, j)  =  "." 419 

             kurtosis(jk, j) =  "." 420 

             kurtosis2(jk, j) =  "." 421 

    end if 422 

  next 'item 423 

           resi_a= resi_a+person_error  424 

      if abs(person_error)>sumsqerror then 425 

         sumsqerror= abs(person_error)  426 

      end if 427 

         if var_p(jk)<0.0001 then var_p(jk)=0.0001 428 

                if var_p(jk)>0 then        429 

           if person_error/var_p(jk)>10 then 430 

                person(jk)= 10 431 

          elseif person_error/var_p(jk)<-10 then 432 
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                   person(jk)= -10 433 

          else 434 

            person(jk)=person(jk)+  person_error/var_p(jk)  435 

       '   response.write "<br>" & round(person(jk),2) & " " & round 436 

(person_error,2) & " " & round(var_P(jk),2) & " " & round 437 

(person_error/var_p(jk),2) & "=======<br>"  438 

          end if 439 

                 person_exp(jk)=  sqaure_resi/var_p(jk)  'outfit  440 

            else 441 

                  person(jk)=person(jk)  442 

                  person_exp(jk)=  1  'outfit   443 

             end if 444 

        if person_exp(jk)<.0016 then person_exp(jk)=0.0016 445 

   next 'person 446 

           item_avg=0 447 

          for j=1 to itemno 448 

                 resi_b=resi_b+ item_error(j) 449 

            if item_var(j)<0.0001 then item_var(j)=0.0001 450 

             if item_var(j)>0 then 451 

               if item_error(j)/item_var(j)>10 then 452 

                  item(j)= 10 453 

            elseif item_error(j)/item_var(j)<-10 then 454 

              item(j)= -10 455 

            else 456 

                 item(j)=item(j)- item_error(j)/item_var(j)  457 

            end if 458 

         else 459 

              item(j)=item(j) 460 

         end if 461 

                item_avg=item_avg+item(j) 462 

          next 463 

             item_avg= item_avg/itemno 464 

          for j=1 to itemno   ‘ adjust mean item difficulty to be zero 465 

              item(j)= item(j)-item_avg 466 

         next  467 

           cat_avg=0 468 

          For jkm = 0 To category_number - 1 ' mincat 469 

               'catexp 470 
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                catresi(jkm) = catobs(jkm)-CATEXP(jkm) 471 

              if abs(catresi(jkm))>sumsqerror then   472 

                   sumsqerror= abs(catresi(jkm)) 473 

               end if 474 

              if jkm>0 then 475 

                 if catobs(jkm)>0 and catexp(jkm)>0 then 476 

                   if catobs(jkm-1)/catobs(jkm)>0 and catexp(jkm-1)>0 then 477 

                     catthresh(jkm) =catcalibrate(jkm)+Log(catobs(jkm-1)/catobs 478 

(jkm)) -LOG(catexp(jkm-1)/catexp(jkm)) 479 

                   end if 480 

                  else 481 

                  catthresh(jkm) =catcalibrate(jkm) 482 

                 end if   483 

              cat_avg=cat_avg+catthresh(jkm) 484 

              else 485 

                  catthresh(jkm) =0 486 

              end if    487 

           Next  488 

               if (category_number - 1)>0 then 489 

                 cat_avg= cat_avg/(category_number - 1) 490 

              else 491 

                  cat_avg=0.001 492 

              end if 493 

            catadj(0)=0 494 

          For jkm = 1 To category_number - 1 ' mincat 495 

                catadj(jkm)=catthresh(jkm)-cat_avg 496 

              catcalibrate(jkm)=catadj(jkm) 497 

         next  498 

       if sumsqerror<0.05 or  abs(sumsqerror2 - sumsqerror)<0.01 then 499 

           exit for 500 

       end if 501 

         sumsqerror2 = sumsqerror      502 

  next 'iteration 503 

 504 

ANOVA 505 
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 506 

Input data with multiply groups as shown above 507 

 508 

In RaschOnline, the group# is used to define the group 509 

used to compute or plot Rasch analysis 510 


