
Appendix 1. Steps of development of computerized adaptive testing 

 In general, a computerized adaptive testing (CAT) is developed through 5 stages: 

(1) Development of an item pool, (2) Field testing of the item pool, (3) Establishment 

of a calibrated item bank, (4) Simulation study to determine a set of stopping rules, 

and (5) Development of an administration platform of the CAT. 

(1) Development of an item pool. 

CAT developers have to establish a pool of items by designing new items or 

selecting items from existing tests/scales. The item pool should include items 

with varied difficulty for examinees. 

(2) Field testing of the item pool. 

CAT developers administer the item pool to target subjects with sufficient 

sample size, and the subjects’ level of function (or ability) should range from low 

to high. 

(3) Establishment of a calibrated item bank. 

CAT developers analyze the data of field testing using IRT software to obtain the 

fitness and calibrated item parameters of each item in the item pool. Thereafter, 

CAT developers remove the items with poor fitness from the item pool and 

retain or select partial items with varied item parameters to establish the 

calibrated item bank of the CAT. 

(4) Simulation study to determine a set of stopping rules 

CAT developers conduct a simulation study to explore the CAT’s performance 

(reliability and number of items administered) when the CAT adopts different 

sets of stopping rules. In general, the larger the number of items administered 

in a CAT, the higher the reliability. Therefore, CAT developers should determine a 

set of stopping rules with optimal balance between the reliability and the 

number of items administered. 

(5) Development of an administration platform of CAT 

CAT developers should develop a website/software/APP for administering the 

CAT to improve the accessibility for users. 

  



Appendix 2. Data retrieval of the CAT-FAS study 

  



Appendix 3. Fugl-Meyer Assessment 

 



 

  



Appendix 4. Postural Assessment Scale for Stroke patients 

 

  



Appendix 5. Barthel Index 

 
  



Appendix 6. The 58 items of the CAT-FAS 

Item of the CAT-FAS 

FM-UE subset 

1. Shoulder retraction 

2. Shoulder elevation 

3. Shoulder abduction 

4. Shoulder external rotation 

5. Elbow flexion 

6. Forearm supination 

7. Shoulder adduction/internal rotation 

8. Elbow extension 

9. Forearm pronation 

10. Hand to lumbar spine 

11. Shoulder flexion 0° to 90° 

12. Elbow 90° pronation/supination 

13. Shoulder abduction 0° to 90° 

14. Shoulder flexion 90° to 180° 

15. Elbow 0° pronation/supination 

16. Elbow 90° wrist stability 

17. Elbow 90° wrist flexion/extension 

18. Elbow 0° wrist stability 

19. Elbow 0° wrist flexion/extension 

20. Circumduction 

21. Hand, mass extension 

22. Hook grasp 

23. Lateral prehension 

24. Palmar prehension 

25. Cylinder grip 

26. Spherical grip 

FM-LE subset 

27. Hip flexion, supine 

28. Knee flexion, supine 

29. Hip extension, supine 

30. Hip adduction, supine 

31. Knee extension, supine 

32. Ankle plantar flexion, supine 

33. Knee flexion, sitting 

34. Ankle dorsiflexion, sitting 



35. Knee flexion to 90°, standing 

36. Ankle dorsiflexion, standing 

37. Heel to opposite knee, time 

PASS subset 

38. Sitting without support 

39. Standing with support 

40. Standing without support 

41. Standing on unaffected leg 

42. Standing on paretic leg 

43. Supine to affected side lateral 

44. Supine to unaffected side lateral 

45. Supine to sitting up on the edge of the 

table 

46. Sitting on the edge of the table to supine 

47. Sitting to standing up 

48. Standing up to sitting down 

49. Standing, picking up a pencil from floor 

BI subset 

50. Bathing 

51. Grooming 

52. Dressing 

53. Bowels 

54. Bladder 

55. Toilet use 

56. Transfers 

57. Mobility 

58. Stairs 

 

  



Appendix 7. Determination of the operational algorithms of the CAT-FAS 

 
  



Appendix 8. 10 candidate sets of stopping rules 

10 candidate sets of stopping rules 

Reaching limited reliability increase (LRI) criterion 

1 LRI < 0.001 

2 LRI < 0.005 

3 LRI < 0.010 

4 LRI < 0.015 

5 LRI < 0.020 

Reaching either LRI criterion or threshold of reliability 

6 LRI < 0.001 or Rasch reliability ≥ 0.90 

7 LRI < 0.005 or Rasch reliability ≥ 0.90 

8 LRI < 0.010 or Rasch reliability ≥ 0.90 

9 LRI < 0.015 or Rasch reliability ≥ 0.90 

10 LRI < 0.020 or Rasch reliability ≥ 0.90 

  



Appendix 9. Screenshot of the software conducting simulation of the CAT-FAS 

 

 

  



Appendix 10. Screenshot of the development of the online administration platform 

of the CAT-FAS 

  



Appendix 11. Login page of the CAT-FAS 

 

 

  



Appendix 12. Home page of the CAT-FAS 

 
 

  



Appendix 13. Data management page of the CAT-FAS 

 

 

  



Appendix 14. Example of an item of the CAT-FAS 

 

 

  



Appendix 15. Results of the CAT-FAS administration 

 

 


