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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  
NO 

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, all done

3. Filming location: Will the filming need to take place in multiple locations? NO


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. NO  




Current Protocol Length
Number of Steps: 22
Number of Shots: 53

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 
AUTHORS: Please note that only 2 introduction and 3 conclusion statements may be presented. Statements have been edited to meet the word limit 

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Mikimasa Omori: My research identifies students with handwriting difficulties by comparing their reading and writing eye-movement patterns with those of typically developing peers.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What are the current experimental challenges?
1.2. Mikimasa Omori: The experimental challenge lies in the frequent gaze shifts required during handwriting, moving repeatedly between the writing surface and the display.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

CONCLUSION:

What significant findings have you established in your field?
1.3. Mikimasa Omori: A key finding is that behavioral performance and observation patterns during writing tasks with meaningless sentences were crucial for identifying difficulties.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What research gap are you addressing with your protocol?
1.4. Mikimasa Omori: We address the research gap by comparing reading and writing eye movements using both meaningful and meaningless sentences from the same participants.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What advantage does your protocol offer compared to other techniques?
1.5. Mikimasa Omori:Our protocol offers the advantage of assessing visuo-motor integration difficulties in handwriting through behavioral and eye-movement measures, without relying on questionnaires.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card
This research has been approved by the Institutional Review Board (IRB) at Waseda University


Protocol  

2. Eye Movement Recording and Task Implementation
Demonstrator: Mikimasa Omori, Miho Higashi, and Kiko Watanabe 

2.1. To begin, attach the magnetic mounting bracket to the center of the display’s bottom edge [1].
2.1.1. WIDE: Talent positioning and attaching the magnetic mounting bracket to the center of the display's bottom edge.
2.2. Using a USB cable, connect the eye tracker to the display [1]. Attach the eye tracker to the bottom of the display using the magnetic bracket and ensure both are securely fastened [2].
2.2.1. Talent connecting the USB cable from the eye tracker to the display.
2.2.2. Talent attaching the eye tracker to the magnetic bracket and pressing gently to confirm it is secure.
2.3. Now launch the configuration software [1]. Select the attached eye tracker and display [2]. Click the Calibration button and select the stimulus presentation display [3]. 

2.3.1. SCREEN: Screen01.mp4	00:05-00:13
2.3.2. SCREEN: Screen01.mp4	00:16-00:22
2.3.3. SCREEN: Screen01.mp4	00:23-00:32
2.4. Then seat the participant in front of the display and adjust their position to an appropriate distance [1]. Ensure the pre-calibration indicator turns green, confirming approximately 70 centimeters distance, and adjust the seating as needed [2].
2.4.1. Talent guiding a participant to sit in front of the display and adjusting their chair.
2.4.2. Shot of the pre-calibration indicator turning green on the screen.
2.5. Click the Calibration button and observe the colored dots on the display [1]. Wait for each dot to disappear upon sufficient fixation and for a new dot to appear at a random location such as the corner or center [2]. Continue until all dots have been completed, then click Accept to finish calibration and close the configuration software [3].
2.5.1. SCREEN: Screen01.mp4	00:39-00:43
2.5.2. SCREEN: Screen01.mp4	00:44-00:59
2.5.3. SCREEN: Screen01.mp4	01:00-01:08
2.6. Next, open the eye-tracking software and the named project [1]. Select Recording mode and choose the recording eye tracker from the upper-left menu [2]. 
2.6.1. SCREEN: Screen02.mp4	00:09-00:20
2.6.2. SCREEN: Screen02.mp4	00:24-00:29
2.7. Select the stimulus presentation display and enter the participant’s name in the Participant tab [1]. Then choose one of the four timelines and counterbalance the test order based on the participant ID [2]. Once both reading and writing tests are completed for each participant, wait for them to be seated in front of the display [3].
2.7.1. SCREEN: Screen02.mp4	00:37-00:45
2.7.2. SCREEN: Screen02.mp4	00:30-00:35.
2.7.3. Talent ensuring the participant is seated in front of the display.
2.8. Instruct the participant to sit approximately 70 centimeters from the eye tracker [1]. Begin calibration and verify the distance by confirming the eye-tracker status indicator turns green [2].
2.8.1. Talent instructing the participant on correct sitting distance.
2.8.2. Shot of the eye tracker status indicator turning green.
2.9. Begin the reading test and instruct the participant to read the presented sentence slide aloud as quickly as possible [1].
2.9.1. Shot of the participant reading the sentence slide aloud.
AND 
SCREEN: Screen02.mp4	01:42-01:55
2.10. Click Start calibration to proceed [1]. Instruct the participant to follow the white moving dots on the display [2]. If calibration is acceptable, press Start to present the sentence slide [3-TXT].  
2.10.1. SCREEN: Screen02.mp4	00:55-00:58
2.10.2. Shot of the participant tracking the white moving dots with their eyes.
AND
SCREEN: Screen02.mp4	01:03-01:24
2.10.3. SCREEN: Screen02.mp4	01:36-01:40
 TXT: If recalibration is required, press Recalibrate and repeat
2.11. Press the space bar to present a blank black slide [1]. When the patient is prepared, press the space bar to present the first sentence slide [2]. Listen and count the number of reading errors [3]. When the participant finishes the final character, press the space bar to advance to the next blank black slide [4].
2.11.1. SCREEN: Screen02.mp4	01:55-02:00
2.11.2. SCREEN: Screen02.mp4	02:01-02:20
2.11.3. Talent making note of the number of reading errors. 
2.11.4. Talent pressing space bar again as participant finishes reading. 
2.12. When the reading test is complete, click Save recording in the pop-up window to save the eye-movement data and return to the project home [1].
2.12.1. SCREEN: Screen02.mp4	02:21-02:24
2.13. Begin the writing test by selecting Timeline 3 or Timeline 4 [1]. Instruct the participant to handwrite the presented sentences onto an A4 sheet with four horizontal lines as quickly as possible [2-TXT].
2.13.1. SCREEN: Screen02.mp4	02:27-02:34
2.13.2. Talent instructing the participant to handwrite on an A4 sheet.
TXT: Press Start Calibration to calibrate then proceed
2.14. Press the space bar to present a blank black slide [1]. Prepare the participant, then press the space bar to present the first sentence slide [2]. 
2.14.1. SCREEN: Screen02.mp4	03:22-03:28
2.14.2. Talent presenting the first sentence and preparing participant.
2.15. Observe the writing and count errors on the slide [1]. Instruct the participant to rewrite incorrect words, erasing them with double lines [2]. When the participant finishes the final character, press the space bar to advance to the next blank slide [3]. Collect the completed sheet from the participant and provide a new sheet [4].
2.15.1. Talent recording the number of errors of the participant. 
2.15.2. Talent instructing participant on rewriting incorrect words using double lines.
2.15.3. Talent pressing space bar to move to the next blank slide.
2.15.4. Talent collecting one A4 sheet and handing over a new blank sheet.
2.16. When all slides have been completed, click Save recording in the pop-up window to save the eye-movement data and return to the project home [1-TXT]. 
2.16.1. SCREEN: Screen02.mp4	04:20-04:27
TXT: Choose another timeline for testing or finish measurement if testing is complete


3. Eye Tracking Software Data Export and Statistical Analysis
Demonstrator: Mikimasa Omori, Miho Higashi, Kiko Watanabe 

3.1. Click on the Analyze tab on the software homepage and select the AOI (A-O-I) Tool [1].
3.1.1. SCREEN: Screen03.mp4	00:00-00:08
3.2. Use the rectangle tool to draw an area of interest on the stimulus image [1]. Adjust the rectangle to cover the entire text region [2]. Name each area of interest based on the category and number [3].
3.2.1. SCREEN: Screen03.mp4	00:30-00:43
3.2.2. SCREEN: Screen03.mp4	00:44-00:47
3.2.3. SCREEN: Screen03.mp4	00:54-01:04
AND
TEXT ON PLAIN BACKGROUND:
Name AOI as:
MF_R_## : Meaningful reading
ML_R_## : Meaningless reading
MF_W_##: Meaningful writing
ML_W_##: Meaningless writing

Replace ##  with the appropriate numbers
Repeat to name all ROIs
Video Editor: Please play both shots side by side in a split screen
3.3. Then click on the Analyze tab and select Metrics export [1]. Observe the settings panel on the right side of the page [2].
3.3.1. SCREEN: Screen03.mp4	03:18-03:22
3.3.2. SCREEN: Screen03.mp4	03:23-03:27
3.4. Under Export format, select Excel report [1]. Ensure that I-VT filter (I-V-T-Filter) and Noise reduction are selected for gaze filter and pupil diameter filter, respectively [2].
3.4.1. SCREEN: Screen03.mp4	03:28-03:31
3.4.2. SCREEN: Screen03.mp4	03:32-03:40
3.5. After checking all the necessary boxes, press Export to generate the report [1]. Open the exported Excel file and verify all exported data [2-TXT]. 
3.5.1. SCREEN: Screen03.mp4	03:41-03:42
3.5.2. SCREEN: Screen03.mp4	04:02-04:16
TXT: Perform statistical analysis

Results

4. Results 
4.1. Students with handwriting difficulties had significantly lower standardized scores on the PVT-R (P-V-T-R) verbal test [1], and significantly lower scores on the Beery-VMI  (V-M-I) motor coordination test [2].
4.1.1. LAB MEDIA: Table 1. Video editor: Highlight the row “Standard score (PVT-R)” and the values 8.92 and 12.75 
4.1.2. LAB MEDIA: Table 1. Video editor: Highlight the row “Beery-VM6 motor coordination” and the values 90.50 and 99.87 
4.2. Reading letters per minute was significantly higher in typically developing participants for both meaningful and meaningless sentences [1], while writing speed for meaningless sentences was also significantly higher [2]. 
4.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the dark blue TD dot
4.2.2. LAB MEDIA: Figure 3A. Video editor: Highlight the light blue TD  dot
4.3. In the meaningless writing condition, the number of letters per fixation was significantly higher in typically developing participants [1].  
4.3.1. LAB MEDIA: Figure 3C. Video editor: Highlight the two light-colored TD dots above  “Meaningless sentences” 
4.4. In typically developing participants, the number of letters per fixation was significantly higher during writing meaningless sentences [1], and meaningless reading [2].
4.4.1. LAB MEDIA: Figure 3C. Video editor: Highlight the light-colored TD writing dot above  “Meaningless sentences” 
4.4.2. LAB MEDIA: Figure 3C. Video editor: Highlight the light-colored TD writing dot above  “Meaningless sentences” 
4.5. Students with handwriting difficulties observed stimuli significantly less during writing [1] and observed meaningful sentences for shorter durations [2].
4.5.1. LAB MEDIA: Figure 4A. Video editor: Highlight the two HD dots above “Meaningful” and “Meaningless sentences”
4.5.2. LAB MEDIA: Figure 4A. Video editor: Highlight the two HD dot above “Meaningful sentences” 
4.6. Mean percentage of visit duration during writing was significantly higher in typically developing participants [1] and meaningless sentences [2] .
4.6.1. LAB MEDIA: Figure 4B. Video editor: Highlight the light-colored dot for “TD Writing” under “Meaningful sentences” 
4.6.2. LAB MEDIA: Figure 4B. Video editor: Highlight the light-colored dot for “TD Writing” under “Meaningless sentences” for both groups
4.7. Students with handwriting difficulties showed significantly higher percentage of visit duration when reading meaningless sentences [1], while typically developing participants spent more time during meaningless writing than meaningful writing [2]. 
4.7.1. LAB MEDIA: Figure 4B. Video editor: Highlight the green HD dots across “Meaningful” and “Meaningless sentences”
4.7.2. LAB MEDIA: Figure 4B. Video editor: Highlight the light blue TD dot across “Meaningful” and “Meaningless sentences”
4.8. A one-unit increase in writing letters per minute in meaningless sentences significantly increased the odds ratio for handwriting difficulties [1]. 
4.8.1. LAB MEDIA: Table 2. Video editor: Highlight the row “Writing LPM in meaningless sentences” and its associated p-value and odds ratio
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