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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.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  13
Number of Shots:  24 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Nan Zhao: This protocol reveals inter-brain synchrony (IBS) in collaborative learning dyads in naturalistic learning environment by fNIRS hyperscanning technique. 

REQUIRED: What is the main advantage of this technique?
1.2. Nan Zhao: The significant advantage of this technique is that it allows the investigation of real-time dynamics between two or more interacting brains.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving human subjects have been approved by the University Committee of Human Research Protection at East China Normal University.

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Preparation Before Adopting Data
2.1. Before beginning the experiment, start the near-infrared spectroscopy system for achieving a stable operating temperature [1]. Then, adopt an elastic swimming cap to place the optode holder grid [2]. 
2.1.1. WIDE: Talent starting the system.
2.1.2. Talent in front of swimming caps placed on the workbench.

2.2. For anchoring the electroencephalogram electrode location, place the standard 10-10 EEG (E-E-G) cap on the head mold [1], and put the elastic swimming cap on the EEG cap [2].	Comment by hp: These two steps have no need to be presented here. They are the details about how to make homemade NIRS caps.

2.2.1. Talent placing the standard 10-10 EEG (E-E-G) cap on the head mold. 
2.2.2. Talent putting the elastic swimming cap on the EEG cap.

2.3. Next, mark the reference optodes with chalk on each cap [1-TXT], and finally, make two holes of about 15-millimeter diameter to place the two reference optodes, Fpz (F-P-Z) and P5 (P-five) [2].
2.3.1. Talent marking the location of reference optodes with chalk on each cap TEXT: Reference optodes: inion, Cz, T3, T4, Fpz, and P5
2.3.2. Talent making two holes in the cap.

2.4. Once operating temperature stabilizes, ensure that the triggers receiver is active [1] and set the measurement mode to event-related measurement [2]. 
2.4.1. Shot of active trigger receiver.
2.4.2. Talent at the instrument, changing the measurement mode to event-related measurement. 

2.5. Prepare the lighted fiber optic probe to move hair aside [1]. Set the experiment environment with one table with two chairs to keep participants' seats face-to-face [2].
2.5.1. Talent making the lighted fiber optic probe.
2.5.2. Talent setting the position of table and chairs and shot of the complete setup.
3. Instruction to Participants
3.1. Instruct the participants regarding the details of NIRS measurement methods and not to look directly into the laser beams as the laser beam may be harmful to the participants' eyes [1].
3.1.1. Talent and participants sitting facing each other and talent giving instruction to the participants.

3.2. [bookmark: _Hlk74163387]Make the participants sit face-to-face to make sure they can see each other directly [1] and adjust the chair-to-table distance to make the participants sit comfortably [2].
3.2.1. Participants sitting facing each other on the chair.
3.2.2. Participants adjusting the distance of chair from table.

3.3. Turn on the laser button [1] and place the cap with the probe sets on the participants' heads, ensuring that the 3 by 5 probe sets cover the forehead of the participant and the 4 by 4 probe sets cover the left temporoparietal cortex [2].
3.3.1. Talent turning on the laser button.
3.3.2. Talent placing the cap with the probe sets on the participants' heads.

3.4. Put the four optical fiber bundles loosely on the holder's arms without contact with the participants or chairs [1]. Then, carefully push each spring load probe further into the probe’s socket to make the probe tips touch the scalp of the participant [2].
3.4.1. Talent placing the optical fiber bundles loosely on the holder's arms.
3.4.2. Talent pushing spring load probe into probe’s socket.
4. Signal Calibration and Experiment
4.1. First, to check the quality of the signal, click the Auto Gain in the probe set monitor window of the fNIRS (Functional-N-I-R-S) machine and then, mark the channel's poor signal in yellow and the sufficient signal in green in the probe set monitor window [2].
4.1.1. The Auto Gain is clicked and the poor signal is being marked yellow, and the sufficient signal is marked green. Videographer: Please film the screen for this shot.

4.2. For a channel with insufficient signals, use the lighted fiber optic probes to move the hair under the probe's tip to one side [1]. Then, push the probe into the probe socket to get sufficient signals [2] and repeat this procedure until all the channels are marked in green [3].
4.2.1. Talent moving the hair under the probe's tip to one side with lighted fiber optic probes.
4.2.2. Talent pushing the probe into its socket.
4.2.3. All the channels are marked in green. Videographer: Please film the screen for this shot.

4.3. Then, allow two participants to co-learn the learning materials with 5 minutes rest state, which serves as the baseline [1]. After the experiment, click on the Text File Out to export the raw light intensity data and save the data as a text file [2].
4.3.1. Participants co-learning the learning materials.
4.3.2. The text file out is being clicked, intensity data being exported, and saved as a text file. Videographer: Please film the screen for this shot.

4.4. Use the three-dimensional (3D) digitizer to determine the locations of emitters, receivers, and other references for each participant. Then, we obtain Obtain the MNI (M-N-I) coordinates for of the recording channels by using the commercially available numeric computing platform and use the three-dimensional digitizer to determine the locations of emitters, receivers, and other references for each participant [1]. Authors: How would you like JoVE’s voiceover talent to pronounce MNI? Please pronounce MNI directly.
4.4.1. [bookmark: _GoBack]SCREEN: The MNI coordinates for the recording channels being imported or exported, Thethe generated 3D digitizer file (i.e. example_origin.txt and example_others.txt) being used to calculate the being opened and the locations of emitters, receivers, and other references for each participant visible on screen. MNI coordinates of the recording channels by using the commercially available numeric computing platform.
Authors: Please create screen capture video of the shot labeled SCREEN and upload it to your project page: https://www.jove.com/account/file-uploader?src=19147033.

Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.2.1, 2.4, 3.3, 4.1, 4.2

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 142. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Functional Near-infrared Spectroscopy Data Analysis
5.1. The data from each participant and each channel was analyzed [1]. The optode density in channel 33 for a certain dyad was visualized [2].
5.1.1. LAB MEDIA: Figure 2
5.1.2. LAB MEDIA: Figure 2A

5.2. The data was extracted using the wavelet-based motion artifacts removing method alone [1] and using the wavelet-based motion artifacts removing method along with principal components analysis, and the difference between the curves suggests that PCA (P-C-A) is efficient in removing non-neural signals [2].
5.2.1. LAB MEDIA: Figure 2A 2B Video editor: Please emphasize the red line in the graph.
5.2.2. LAB MEDIA: Figure 2A 2B Video editor: Please emphasize the blue line in the graph.

5.3. The wavelet transform coherence matrix was visualized [1]. The color map varied from blue to yellow, representing inter-brain synchrony values ranging from 0 to 1, where 1 denotes the largest coherence between two signals, and 0 denotes no coherence [2].
5.3.1. LAB MEDIA: Figure 2C
5.3.2. LAB MEDIA: Figure 2C Video editor: Please emphasize the WTC scale to the right of the image.

5.4. In addition, significant coefficients were also obtained [1]. The strong coherence around 1 Hertz representing the dyad's cardiac rhythm coherence [2].
5.4.1. LAB MEDIA: Figure 2C Video editor: Please emphasize the red rectangle in the image.
5.4.2. LAB MEDIA: Figure 2C Video editor: Please emphasize region at 1 HZ frequency at the top of the image.

5.5. The comparison between the observed T value and the distribution of random T value shows significant results in identified FOI [1].
5.5.1. LAB MEDIA: Figure 2D


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Nan Zhao: (3.3) Making sure probe sets cover the brain region you are interested in and try your best to reduce deviation. 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Nan Zhao: Yes, implementing a standardized fNIRS hyperscanning pipeline is a fundamental part of second-person neuroscience.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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