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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No  

2. Does your protocol include 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.
We will use QuickTime X.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1 Provide families with resources …
2.7 Next, take the child to the room housing the MEG simulator
2.10 Whenever the child’s head movement exceeds …
3.4 Ensure that the child is comfortable, … 
3.8 Once satisfied with the head position … Real-Time Head Movement.

4. 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.)
3.4 Ensure that the child is comfortable, relaxed, and remains as still as possible for the MEG recording [1]. While setting up the equipment, keep the child entertained by playing a video of their choice on the screen above the dewar [2].
· The major challenge of conducting child MEG research is ensuring that children stay still throughout the MEG recording session. To increase the likelihood of this occurring, it is necessary to devote time before the recording session to familiarizing the child with the researchers and the novel laboratory environment.

5. Will the filming need to take place in multiple locations? No







Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Wei He: Pediatric MEG data is often complicated by head movement artefacts. This novel protocol offers a comprehensive demonstration on how we reduce head movement while collecting MEG data with young children [1-TXT]. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. TEXT: MEG: Magnetoencephalography.

1.2. Hannah Rapaport: Implementing the child-friendly procedures outlined in this protocol is important for improving data quality, minimizing participant attrition rates in longitudinal studies, and ensuring that families have a positive research experience [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Text: MEG: magnetoencephalography.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Wei He: This protocol can be applied when assessing young children with other neuroimaging systems, such as fMRI or PET, where minimizing head movement during scanning is also critical to data quality [1].
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving human subjects have been approved by the Macquarie University Human Research Ethics Committee.

Section - Protocol
2. MEG Familiarization Session
2.1. To begin this procedure, provide families with resources [1] to learn about magnetoencephalography (“magneeto-ensef-alopgraphy”), or MEG, prior to visiting the MEG laboratory [1 2], such as a story-board detailing the steps involved in completing the MEG experiment [2 3] and an MEG information sheet for parents or caregivers [3 4].
2.1.1. MED: Child and parent sitting with researcher and reading Supplementary Figure 1 (child) and Supplementary Figure 2 (parent). (Editor: The authors added a shot and changed the shot number of every shot in this step. I’m unsure of how things are slated, but left the new numbering the way the authors changed it)
2.1.2. [Added Shot]: MED: Parent sitting with researcher and reading Supplementary Figure 2 (parent).
2.1.3. LAB MEDIA: Show Supplementary Figure 1 (story board)
2.1.4. LAB MEDIA: Show Supplementary Figure 2 (MEG information sheet)
2.2. Subsequently, take the child on a tour of the MSR housing the MEG system, which is decorated in space-related wall art to reinforce the space mission theme [1-TXT]. Ask the child to practice lying back with their head in the helmet dewar [2]. Then, tell the child to lie as still as possible so that the spaceship stays on course and can reach its final destination [3]. 
2.2.1. WIDE: Talent showing the child the MSR. Text: MSR: Magnetically Shielded Room

2.2.2. MED: Talent directs the child to practice lying back with their head in the helmet dewar
2.2.3. MED: The child lying down still
2.3. For digitization, direct the child to sit on a high chair and fit them with a polyester swimming cap containing five marker coils, which send data to a continuous motion tracking unit [1]. Adapt loose-fitting caps by folding up the sides [2]. 
2.3.1. MED: Talent directs the child to sit on a high chair and fits them with a polyester swimming cap. 
2.3.2. CU: Close up of the cap as its sides are folded up
2.4. Place a transmitter and three receivers around the child’s neck [1]. Ask the child to demonstrate their best ‘statue’ pose and offer frequent positive reinforcement when they remain still [2]. 
2.4.1. MED: Talent places a transmitter and three receivers around the child’s neck
2.4.2. MED: The child demonstrating their best ‘statue’ pose
2.5. Wei He: This serves to minimize head movement during digitization that may compromise the accuracy of the subsequent co-registration with the MEG sensors [1].
2.5.1. Interview style
2.6. Use a pen digitizer to record the position of three fiducial points and the five marker coils, as well as the shape of the surface of the head [1]. This data is used to later determine the position of the child’s head in relation to the MEG sensors [2-TXT]. At the end of the procedure, remove the cap, transmitter and three receivers from the child’s neck [3].
2.6.1. MED: Talent using a pen digitizer to record the position of three fiducial points and the five marker coils, as well as. Text: 3 fiducial points: Nasion, left and right pre-auricular points
2.6.2. MED: Talent using a pen digitizer to record the shape of the surface of the head. 
2.6.3. MED: Talent removes the cap, transmitter and three receivers from the child’s neck
2.7. Next, take the child to the room housing the MEG simulator, a full-size replica of an MEG system [1]. The MEG simulator is decorated with space-themed stickers and is equipped with a mock helmet dewar, a bed, a button box and, for visual displays, a screen situated above the mock dewar [2].
2.7.1. WIDE: Talent and the child walking into the room with the MEG simulator
2.7.2. BROLL: Videographer, please take footage of the MEG simulator, show the space-themed stickers, the mock helmet dewar, bed, button box, and a screen situated above the mock dewar
2.8. Briefly describe the MEG scanning procedures through the narrative of a practice space mission [1]. If the child appears nervous, first demonstrate the experimental procedures with a toy [2]. Fit the child with an ‘astronaut helmet’ – a polyester swimming cap which has a motion detector attached at the front [3]. 
2.8.1. MED: Talent describes the MEG scanning procedures through the narrative of a practice space mission
2.8.2. MED: Talent demonstrates the experimental procedures with a toy. (Author Comment: Changed the order with videographer. This should match the steps used by the videographer. I moved the associated narration too) (Editor: This is 2.9.2 which has been moved. Since the authors coordinated with the videographer to renumber everything, I’ve left their new numbering with the hope that the slating will match)
2.8.3. MED: Talent fits the child with an ‘astronaut helmet’ 
2.9. Invite the child to lie in the simulator and watch a video of their choice [1]. 
2.9.1. MED: Talent directs the child to lie in the simulator and watch a video 
2.10. MED: Talent demonstrates the experimental procedures with a toyWhenever the child’s head movement exceeds a pre-determined threshold [1], the motion tracking system will automatically pause the video and wait for the experimenter to manually restart the video and restore the movement baseline [2]. 
2.10.1. MED: The child moves their head whilst lying in the simulator and watching the video. 
2.10.2. CU: Close up of the video as it is paused
2.11. When the child completes this part of the simulator training, provide them with training on the experimental task using a separate set of unique stimuli [1]. At the end of the task training, offer the child an astronaut training certificate [2].
2.11.1. MED: The child lies in the simulator watching the video while musical tones play in the background. Videographer, could you capture the music tones play in the background? Video editor, please show the clip with music tones shortly after voiceover. 
2.11.2. MED: Talent giving the child a training certificate


3. MEG Data Acquisition Session 
3.1. When the child arrives, confirm that they are not wearing any magnetic material on their clothes or body, as magnetic materials can distort the MEG signal [1]. Then, repeat the digitization procedure outlined in the “MEG familiarization session” previously [2]. 
3.1.1. MED: Talent pointing at/ checking the child’s clothes
3.1.2. MED: Talent using a pen digitizer to record the shape of the surface of the head. REPEAT FOOTAGE FROM 2.6.2.
3.2. Subsequently, take the child to the MSR. Two researchers are required for this procedure – one to accompany the child inside the MSR as the “assistant researcher” [1] and the other to run MEG data acquisition outside the MSR as the “main researcher”. The MSR set-up typically takes 5 minutes [2]. 
3.2.1. WIDE: Talent (assistant researcher) taking the child to the MSR
3.2.2. MED: Talent (main researcher) approaches the data acquisition system and starts clicking buttons
3.3. Inside the MSR, ask the child to place their head into the helmet dewar [1]. Check that the child’s head is centrally aligned such that the crown of the head is as close as possible to the back of the helmet dewar without touching it [2]. 
3.3.1. MED: The child places their head into the helmet dewar
3.3.2. CU: Close up of the child’s head to show that it is centrally aligned such that the crown of the head is as close as possible to the back of the helmet dewar without touching it
3.4. Ensure that the child is comfortable, relaxed, and remains as still as possible for the MEG recording [1]. While setting up the equipment, keep the child entertained by playing a video of their choice on the screen above the dewar [2].
3.4.1. MED: The child lying down as still as possible
3.4.2. MED: The child is watching a video on the screen above the dewar
3.5. Outside the MSR [1], conduct a pre-experiment/baseline marker coil measurement to record the initial head position with respect to the helmet dewar [2].
3.5.1. MED: Talent (main researcher) is setting up the equipment and clicking buttons on the data acquisition system. 
3.5.2. SCREEN: *To be submitted by authors. A movie of marker measurement.
3.6. Next, conduct a co-registration between the child’s head and the sensor array using both the initial marker coil measurement and the digitization head shape data [1]. 
3.6.1. SCREEN: *To be submitted by authors. A movie of co-registration (error).
3.7. These preparatory measurements enable visual inspection of head position inside the dewar to ensure that the child’s head is correctly positioned [1]. If these conditions are not met, re-position the child and conduct another co-registration before starting data acquisition [2].
3.7.1. SCREEN: *To be submitted by authors. A movie of digitisatised head overlaid with the sensor array (green dots). Show that it is skewed and far from the array. 
3.7.2. MED: Talent re-positions the child.
3.7.3. SCREEN: *To be submitted by authors. A movie of digitisatised head overlaid with the sensor array (green dots). Show that it is centered and close to the array.
3.8. Once satisfied with the head position with respect to the helmet dewar, start the MEG recording and the experimental task [1]. Record ongoing head movements with a pediatric MEG software system called Real-Time Head Movement [2].
3.8.1. MED: Talent presses record button.
3.8.2. SCREEN *To be submitted by authors. A movie to show that are CU: Showing ongoing head movements recorded with a pediatric MEG software system (ReTHM screen). (Author Comment: Access to this screen was locked, so the videographer filmed the screen instead.)
3.9. At the end of the experiment, offer the child a gift bag for their participation, and remunerate the family for their time and travel costs [1].
3.9.1. MED: Talent gives the child a gift bag





Section – Results
4. Results: Pediatric MEG Data Before and After Real-Time Head Movement  
4.1. In this experiment, data was collected from a three-year-old boy who passively listened to auditory tones for 15 minutes [1]. The data was de-noised, band-pass filtered at 1-15 Hz, baseline-corrected and averaged. Root-mean-square magnetic waveforms were computed from all sensors and the averaged in-scanner head movements were 44.3 mm [2]. 
4.1.1. LAB MEDIA: Figure 2A – Video Editor: Show Figure 2A (MEG isofield contour topographic maps)
4.1.2. LAB MEDIA: Figure 2B – Video Editor: Show Figure 2B (First show red curve, then add blue curve)  
4.2. As demonstrated, Real-Time Head Movement compensated for motion-related artefacts, resulting in more focal isofield contour maps [1], less distorted RMS magnetic waveforms [2], and more meaningful source reconstruction in the bilateral auditory lobes [3].
4.2.1. LAB MEDIA: Figure 2B – Video Editor: Please add the black arrow below the x-axis of the graph in Figure 2B. 
4.2.2. LAB MEDIA: Figure 2B – Video Editor: Please add text “Auditory evoked field …..maps” in Figure 2B
4.2.3. LAB MEDIA: Figure 2C – Video Editor: Show Figure 2C



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Hannah Rapaport: Throughout this procedure, it is important to build rapport with the child, keep the session fun and engaging, and respond to signs of anxiety or restlessness in the child [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. LAB MEDIA: Video editor: Show 2.1.1  
5.2. Hannah Rapaport: By training children to keep their heads still during MEG recordings, we have improved the quality of our pediatric MEG data. Advanced analysis methods can be applied to these data [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Author Comment: We shot this a few times. Please use the version where I say “THESE” data (at the end of the sentence), and NOT “THIS data”, assuming that there was a good shot of this. If not, revert to the final shot where I said “THIS data”.)
5.3. Wei He: The pediatric MEG not only provides a window to what’s happening electrically in the brain, but also allows us to map certain functions onto the developing brain [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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