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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No______  

Can you record movies/images using your own microscope camera? (Y/N)____NA_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: ___NA__________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Yes____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___steps 3.1—3.5___
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __step 2.7___
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ___No____ If yes, how far apart are the locations? __________NA_________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this test development study is to develop a computerized adaptive testing system to assess the functions of the upper extremity, lower extremity, balance, and activities of daily living in stroke patients. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Gong Hong Lin: Low administrative efficiency is found in assessing the functions of upper extremity, lower extremity, balance, and activities of daily living in patients with stroke.
1.2. Gong Hong Lin: The Computerized Adaptive Testing of the Functional Assessment of Stroke was developed to improve the administrative efficiency of assessing the 4 functions in patients with stroke.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
N/A
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
. 

1.9. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at National Taiwan University Hospital.
Protocol: (read by voice talent at JoVE)
2. Development of the CAT-FAS
2.1. Begin by retrieving the secondary and encrypted data from the functional assessment of stroke study to conduct a simulation [2.1.1 MED over shoulder]. In this study, 301 patients were recruited from a medical center rehabilitation ward and assessed at 14 days post stroke onset [2.1.2 MED/BROLL].
2.1.1. Talent is sitting at a computer and begins downloading the data. 
2.1.2. General shot of talent working at a computer as if setting up for the assessment.  Also BROLL of general computer use: side view, etc. so we can’t see the screen, in case this is needed below. 
2.2. In each assessment session, patients were assessed by a well-trained occupational therapist using the Fugl-Meyer Assessment, the Postural Assessment Scale for Stroke patients, and the Barthel Index [2.1.1. LM].
2.2.1. Appendix 3, Appendix 4, and Appendix 5 appear next to each other. Video editor: Highlight (or enlarge) Appendix 3 when “Fugl-Meyer” is spoken. Highlight Appendix 4 when” Postural Assessment” is spoken. Highlight Appendix 5 when “Barthel Index” is spoken.
2.3. Establish an item bank for the testing system by adopting the bank from the study. Retrieve the item difficulties of all items in the bank, as well as each patient’s responses [2.3.1 LM].
2.3.1. Chart of Appendix 2. JoVE video editor: When “item bank” is spoken, highlight A) item bank. Then when “Item difficulty” is spoken, highlight item difficulty (in the middle). When “responses” is spoken, highlight B) Responses. 
2.4. Also retrieve the ability distribution of the patients for four functions; upper extremity motor function, lower extremity motor function, postural control, and Basic activities of daily living [2.4.1 LM]. Then, determine the operational algorithms for the testing system [2.4.2 LM]
2.4.1. Chart of Appendix 2. JoVE video editor: highlight UE motor function, LE motor function, Postural control, and Basic activities of daily living (in the left column) when they are spoken. 
2.4.2. Appendix 7 (appears with last sentence)
2.5. Next, adopt the maximum a posteriori method for estimating each patient’s scores of the four functions with Newton-Raphson iteration [2.5.1 SCREEN]. 
2.5.1.  Screencapture showing the adaption of the maximum a posteriori method. 
2.6. Then, use the criterion of D-optimality for the item selection. Select an item with the maximum determinant of the Fisher information matrix from the item bank for administration [2.6.1 SCREEN]. 
2.6.1. Screencapture of selecting an item with the maximum determinant of the Fisher information matrix from the item bank. 
2.7. Now adopt 10 candidate sets of stopping rules to explore the properties of the testing system via simulation [2.7.1 LM]. Then, explore the measurement reliability and efficiency of the system [2.7.2 MED over shoulder].  
2.7.1. Appendix 8. JoVE video editor: highlight 1 through 10 when “stopping rules” is spoken. 
2.7.2. Talent at a computer measuring reliability and efficiency.  
2.8. Finally, develop an online administration platform for the computerized adaptive testing system by writing a computer program to establish a website [2.8.1 SCREEN]
2.8.1.  Screencapture of navigating the website, or of scrolling through the code for the website.  
3. Administration of the CAT-FAS
3.1. Prior to administration, connect the examiner’s personal computer, tablet, or smartphone to the online administration platform [3.1.1 MED over shoulder] of the testing system using an internet browser, then log in to the administration system [3.1.2 SCREEN].
3.1.1. Talent opens the internet browser on the electronic device that will be used for the assessment, and logs in.
3.1.2. Screencapture of logging in the administration system. 
3.2. Select Data management to access data from previous examinees. Or, select New examinee to create an account and enter the examinee’s name and identification number [3.2.1 SCREEN].
3.2.1. Screencapture: The mouse hovers over Data Management, and then clicks on New Examinee and we see the examinee’s name and identification entered (note: perhaps this should be anonymous for the purposes of the video, ex: John Doe, 123456). 
3.3. After selecting an examinee for the assessment, click Start, [3.3.1 MED] then select New assessment or Results to review the results of the examinee’s previous assessments [3.3.1 SCREEN].
3.3.1. Talent introduces themselves to the examinee. 

3.3.2. Screencapture:  show the mouse cursor hover over “New assessment” then hover over “Results”
3.4. Now administer the items shown on the screen to the examinee [3.4.1 MED]. Rate the examinee’s performance or responses by clicking the rating scale shown at the bottom of the screen [3.4.2 SCREEN].
3.4.1. Talent performs the assessment with the examinee. 

3.4.2. Screencapture: Show the rating of the examinee’s performance by clicking the rating scale.
3.5. Once completed, explain the results of the testing system to the examinee, including the T-scores with a 95% interval, the percentile ranks of the T-scores, and the reliabilities of the four functions [3.5.1 MED]. The results will be calculated and shown automatically by the testing system. [3.5.2 SCREEN]. 
3.5.1. Talent speaks to the subject, explaining results, perhaps they are both looking at the screen together and discussing the results of the system.  
3.5.2. Screencapture: Show the results screen, then OK is clicked on to return to the data management page.
4. Results: Performance, Reliability, and Efficiency of the CAT-FAS. 
4.1. This figure shows the process of exploring the measurement reliability and efficiency via the number of items needed for administration of the assessment, with 10 candidate sets of stopping rules [4.1.1 LM].
4.1.1. Figure 1: Jove Video editor: when “process of exploring the measurement” is spoken, highlight the thin black arrows in the flowchart. Them when “10 candidate sets” is spoken, highlight 10 candidate stopping rules in the upper left. 
4.2. As seen here, the average Rasch reliability of the four functions ranged from 0.88 to 0.93, and the individual-level Rasch reliability shows that more than 70% of the participants with a Rasch reliability of 0.90 or greater [4.2.1 LM].
4.2.1. Table 1: Jove Video editor: Highlight the Average column when “average” is spoken. Then: Highlight the % of patients with reliability>0.90 column when “individual-level Rasch reliability” is spoken.
4.3. Here we see the average number of items needed for administration is 8.5, and that most participants (66.4%) were assessed using 5 to 10 items. [4.3.1 LM]
4.3.1. Table 2: Jove Video editor: Highlight 8.5 when spoken. Highlight 66.4 when “most participants” is spoken.
5. Conclusion (said by authors on camera)

5.1. Gong-Hong Lin: Once mastered, the administration of the Computerized Adaptive Testing of the Functional Assessment of Stroke can be done using 10 items or less for most patients.
5.2. Gong-Hong Lin: After watching this video, you should have a good understanding of the development and administration methods of the system to improve the administrative efficiency for assessing 4 functions in patients with stroke.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Appendix 3, Appendix 4, Appendix 5 – step 2.2.1
Chart of Appendix 2 – step 2.3.1 and 2.4.1
Appendix 7 - step 2.4.2
Appendix 8 – step 2.7.1
Figure 1 - Results 4.1.1

Table 1 - Results 4.2.1

Table 2 - Results 4.3.1

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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