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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.5., 3.2.-3.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.2.,3.3. difficult part is positioning the cameras; to ensure success we keep the child engaged in a different activity
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Chen Yu: This method can help researchers understand what the world looks like from a young child’s perspective as well as how they allocate their visual attention within that view. 
1.2. Lauren K Slone: Compared with screen-based eye-tracking, widely used in behavioral science, head-mounted eye-tracking allows monitoring of where children look when they’re engaged in everyday activities, like toy play and picture book reading.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Lauren K. Slone: Demonstrating the procedure will be graduate students Catalina Suarez-Rivera and Yayun Zhang and lab manager Daniel Pearcy.
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving head-mounted eye tracking with human subjects have been approved by the Institutional Review Board at Indiana University.
Protocol: (read by voice talent at JoVE)
Video editor: Author says she made revisions to shot numbers prior to filming, so the listed shot numbers here should be consistent with videographer notes.
2. Eye-Tracking (ET) Equipment Preparation
2.1. Before beginning an experiment, modify a system to work with a custom-made infant cap [1-WIDE-TXT] and select a scene camera that is adjustable in terms of positioning and has a wide enough angle to capture a field of view appropriate for addressing the research questions of interest [2-CU].
2.1.1. Talent adjusting system to work with custom-made infant cap (TEXT: Alternative: Use commercially available head-mounted eye-tracking systems marketed specifically for children)
2.1.2. Shot of scene camera on table/bench top, then camera being picked up and moved at different angles to show different sides of camera 
2.2. Select an eye camera that is adjustable in terms of positioning [1-CU] and has an infrared LED positioned in such a way that the cornea of the child’s eye will reflect this light [2-ECU-TXT].
2.2.1. Shot of adjustable eye camera

2.2.2. Shot of adjustable infrared LED (TEXT: Models that allow flexible adjustments recommended)
2.3. The eye-tracking system should be as unobtrusive and lightweight as possible to provide the greatest chance that young children will tolerate wearing the equipment [1-MED].
2.3.1. Talent weighing system in hand, possibly also placing on head to feel weight of system 
2.4. Then attach the scene and eye cameras to a hook-and-loop strap [1-CU] that is affixed to the opposite side of a piece of hook-and-loop strap sewn onto a child-sized cap to embed the system into the cap [2-MED] and position the cameras so that they will be out of the center of the child’s view [3-CU].

2.4.1. At least one camera being attached to strap

2.4.2. Talent embedding system into cap

2.4.3. Camera position(s) being adjusted

3. ET Data Collection
3.1. For eye-tracking data collection, have two researchers present, one to interact with and to occupy the child [1-WIDE] and one to place and position the eye-tracking system [2-MED].
3.1.1. First Talent sits with child and parent on floor, playing with child 

3.1.2. Second Talent enters carrying ET

3.2. Fully engage the child in an activity that occupies the child’s hands so that the child does not reach up to move or grab the eye-tracking system [1-MED] and place the eye-tracking system onto the child’s head [2-CU]. 
3.2.1. First Talent playing with child
3.2.2. ET being placed onto child’s head

3.3. Position the scene camera low on the forehead to best approximate the child’s field of view [1-MED] and center the scene camera view on what the child will be looking at during the study [2-CU].
3.3.1. Second Talent adjusting scene camera

3.3.2. If possible, shot near scene camera to demonstrate what scene camera will be recording/child will be viewing (Videographer: If not possible, this shot can be skipped) (Author note: We had a phone screen in view that showed the view from the scene camera as it was adjusted.)
3.4. To obtain high quality gaze data, position the eye camera to detect both the pupil and corneal reflection with no cheek or eyelash occlusion throughout the eye’s full range of motion [1-CU].

3.4.1. Eye camera being positioned. (Author note: We had a phone screen in view that showed the view from the scene camera as it was adjusted.)
3.5. Catalina Suarez-Rivera: “The trickiest part of this protocol is placing the equipment on the child’s head and adjusting the cameras without upsetting the child. Speed, confidence, and practice are essential.” [1-MED-interview style]
3.5.1. Catalina Suarez-Rivera, speaking the above interview style (looking just off-camera)
3.6. Once the scene and eye images are as high quality as can be obtained, draw the child’s attention to different locations in their field of view to collect calibration data [1-MED-TXT], taking care that child’s body position during the calibration matches the position that will be used during the study [2-CU-TXT].
3.6.1. Talent pointing to object(s) with hand or laser pointer while subject moves head/looks at object (TEXT: Alternate between drawing attention to different locations that require large angular eye displacements)
3.6.2. Shot of child’s position (TEXT: Collect calibration points at beginning/during/end of study to accommodate drift/movement as possible)

3.7. When all of the calibration points have been obtained, begin collecting the eye-tracking data [1-MED], taking note of any points at which the eye-tracking system gets bumped or misaligned to allow recalibration as necessary and to allow separate coding of the data before and after the misalignment [2-MED].

3.7.1. Talent leaving while the parent and child play with the toys
3.7.2. ET system getting bumped/misaligned and Talent re-adjusting system/making a note or other similar representative shot

4. Post-Session ET Data Calibration and Region of Interest (ROI) Coding
4.1. To calibrate the eye-tracking data at the end of the study, open an appropriate calibration software program [1-WIDE] and adjust the thresholds of the various detection parameters within the calibration software to obtain a good eye image [2-SCREEN]. 

4.1.1. Talent at computer, opening program, with monitor visible in frame 
4.1.2. *To be provided by Authors: Parameters being adjusted/good eye image being obtained (TEXT: Feed both valid x-y scene coordinates and valid x-y pupil coordinates into algorithm)

4.2. During the first round of calibration, identify calibration points at moments when the child is clearly looking to a distinct point in the scene image [1-SCREEN], keeping in mind that these can be points intentionally created by the researcher during the data collection [2-MED/LM] or points from within the study in which the point of gaze is easily identifiable, as long as the pupil is accurately detected for those frames [3-MED/LM]. 

4.2.1. *To be provided by Authors: Calibration points being identified for distinct point in scene image

4.2.2. Talent shining laser pointer onto spot while child watches or similar OR Authors: please upload the image from Figure 3B through the submission link as is own .ai or .psd file without the B label or red arrow: Video Editor: please emphasize red laser point dot 

4.2.3. Talent showing toy/object to watching child or similar OR Authors: please upload the image from Figure 3C through the submission link as is own .ai or .psd file without the C label: Video Editor: please emphasize blue ball/toy in adult’s hand in image Author note: The figure isn’t high enough quality. We should use a shot from filming instead. 
4.3. Create a series of calibration points to establish the mapping between the scene and the eye [1-SCREEN].

4.3.1. *To be provided by Authors: Calibration points being established

4.4. If the eye-tracking system changed position at any time during the study, create separate calibrations for the portions before and after the change in position [1-SCREEN-TXT].
4.4.1. *To be provided by Authors: Separate calibration being created
4.5. To code the regions of interest, compile a list of all of the regions of interest that should be coded based on the research questions [1-MED-over the shoulder] and use the eye image, scene image, and point of gaze track to determine which region of interest is being visually attended [2-SCREEN].
4.5.1. Talent at computer, with monitor visible in frame showing our coding program, which displays all the regions of interest (ROIs) (Author note: another option rather than using this shot is to only use the video we provide for 4.5.2 and simply highlight the lower right portion of the video with the 25 ROIs at the beginning of the video,

4.5.2. *To be provided by Authors: Eye image, scene image, and POG being used to determine ROIs 
4.6. Scroll through frames one-by-one to watch for movements of the pupil within the eye image as the primary cue that the region of interest may have changed [1-SCREEN].
4.6.1. *To be provided by Authors: eye image as frames are scrolled through 
4.7. When a visible movement of the eye occurs, check whether the child was shifting the point of gaze to a new region of interest or to no defined region of interest [1-SCREEN].
4.7.1.  *To be provided by Authors: Shot of visible movement of eye, then shot of crosshairs that indicate point of gaze moving from one toy ROI to another toy ROI and then to no ROI (e.g., the floor or wall)
4.8. Although the regions of interest are coded separately for each frame, use frames before and after the frame being analyzed to gain contextual information that may aid in determining the correct region of interest [1-SCREEN].
4.8.1. *To be provided by Authors: Shot of frame being coded, then frames being changed to before and after coded frame 

5. Results: Representative Eye-Gaze Data Analysis
5.1. Here sample region of interest-streams for two 18-month-old children are shown [1-LM]. Each colored block represents continuous frames during which the child looked at a particular region of interest [2-LM]. 
5.1.1. Authors: please upload the color blocks from Figure 5A through the submission link together in a new .ai or .psd file without the A label: no animation

5.1.2. Figure 5A: Video Editor: please emphasize a few colored blocks
5.2. Children showed individual differences in their selectivity for different subsets of toys [1-LM], as evidenced by the differences in proportion of the interactions that each child [2-LM] spent looking at each of the toy regions of interest [3-LM].
5.2.1. Authors: please upload the graph from Figure 5B through the submission link together in a new .ai or .psd file without the B label: Video Editor: please emphasize toys along x-axis
5.2.2. Figure 5B: Video Editor: please emphasize solid data bars to right of vertical grey line

5.2.3. Figure 5B: Video Editor: please emphasize dotted data bars to right of vertical grey line

5.3. Although the total proportion of time both children spent looking at all of the toys was somewhat similar, the proportions of time spent on individual toys varied greatly both within and between subjects [1-LM]. Moreover, how these proportions of looking time were achieved also differed, with Child 2’s mean look duration almost double that of Child 1 [2-LM].
5.3.1. Figure 5B: Video Editor: please emphasize Child 1 data bars then Child 2 data bars
5.3.2. Authors: please upload the graph from Figure 5C through the submission link together in a new .ai or .psd file without the C label: Video Editor: please emphasize Child 1 data bars then Child 2 data bars
5.4. Another property demonstrated by these data is that both children rarely looked to their faces of their parents during the session [1-LM], and that when they did, each gaze duration was typically for less than 1 second [2-LM].
5.4.1. Figure 5C: Video Editor: please emphasize face data bars 
5.4.2. Figure 5C: no animation. Video Editor: please emphasize face data bars
6. Conclusion (said by authors on camera) (Video Editor: Please add 7_multicolor_white outline.png right before Production credits)
6.1. Drew H. Abney: Researchers can place head-mounted eye trackers on children and their social partners simultaneously, as well as integrate this procedure with techniques such as motion tracking and heart-rate monitoring, to provide high-density multimodal datasets for answering a variety of questions.
6.2. Lauren K. Slone: The use of these techniques has transformed the understanding of many topics in the developmental literature, such as joint and sustained attention, changing visual experiences with age and motor development, and the role of visual experiences in word learning.
6.3. Tian Linger Xu: This protocol has also been employed successfully with clinical populations, including children with cochlear implants and children diagnosed with autism spectrum disorders.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
4.1.2. Video1 - Parameters being adjusted/good eye image being obtained

4.2.1. Video2 - Calibration point being identified for distinct point in scene image 
4.2.2. Figure1 - Image from Figure 3B showing calibration point from laser 

4.3.1. Video3 - calibration points being established 

4.4.1. Video4 - Separate calibration being created 

4.5.2. Video5 - Eye image, scene image, and POG being used to determine ROIs
4.6.1. Video6 - eye image as frames are scrolled through
4.7.1. Video7 - Shot of visible movement of eye

4.7.2. Video8 - crosshairs (indicating point of gaze) moving from one toy ROI to another toy ROI and then to no ROI (e.g., the floor or wall)

4.8.1. Video9 - Shot of frame being coded, then frames being changed to before and after coded frame
5.1.1. Figure2 - colored blocks from Figure 5A (without “A” label)

5.2.1. Figure3 - Figure 5B (without “B” label)

5.3.2. Figure4 - Figure 5C (without “C” label)
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 in the email accompanying the finalized script.
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