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

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES 

C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 3.1, 3.2, 3.3, 3.4, 3.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Steps 3.3, 3.4_Note that it is often not easy to engage the participant’s attention (in particular children with autism) during the entire testing session, so during the test we often have one experimenter watching the participant and one resting their hands on the participant’s shoulders; sometimes the experimenters will need to talk to the participant to re-orient them 
E.  Will the filming need to take place in multiple locations? NO
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Peng Zhou: This method can help answer key questions in understanding the language abilities of children with autism, such as whether they can understand a sentence using both linguistic and non-linguistic information. 
1.2. Peng Zhou: The main advantages of this method are that it is sensitive to the time course of sentence comprehension and it requires minimal task and communication demands.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Likan Zhan: The method simply records eye movements as automatic responses to linguistic input without asking participants to provide conscious judgments about the input, thus significantly reducing the computational burden of participants. 

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Peng Zhou: Demonstrating the procedure will be Jing Li and Shuyan Zhao, grad students from my laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. 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)
1.5. Procedures involving human subjects have been approved by the Ethics Committee of the School of Medicine at Tsinghua University.
Protocol: (read by voice talent at JoVE)
2. Experimental Stimuli Setup
2.1. Begin by constructing test stimuli that consists of 12 visual target items and two spoken sentences containing the morphological markers BA (pronounced ba) and BEI (pronounced bay) [1-MED-over shoulder-TXT].
2.1.1. Talent at computer opens image editing software.  TEXT: See text protocol for sentence structure. Counterbalance and randomize participants to two lists. 
2.2. Create a visual image from a template within the image editing software, in which each image contains two pictures [1-MED-over shoulder]. Double-click the template to open it [2-CU]. Adjust the width, height, resolution, and color depth from the pop-up menus. Enter the relevant parameters [3-SCREEN]. 
2.2.1. Talent at computer, show 2 images on the screen.

2.2.2. Talent double clicks mouse. 

2.2.3. *To be provided by authors. 
2.3. Then, reverse the event roles of the two characters in the two pictures. Click File/Export [1-MED-over shoulder].
2.3.1. Talent at computer, reverse roles of two characters in 2 pictures, then clicks File/Export. 

2.4. Next, set up the microphone [1-MED], and open the audio editing software to construct the spoken sentences [2-MED-over shoulder]. Select Record Mono sound from the New menu. Set the recording conditions by clicking the sample rate option of 44100 Hz. Click the Record button [3-SCREEN].
2.4.1. *Film as written

2.4.2. Talent at computer, opens Praat software. 

2.4.3. *To be provided by authors.

2.5. Finally, record the spoken sentences by asking a native Beijing Mandarin-speaker to produce the sentences in a child-directed manner [1-MED]. Save the recordings by clicking Save [2-MED-over shoulder].
2.5.1. Talent speaks into microphone.

2.5.2. Talent saves recordings on computer. 

3. Eye-tracking Procedure & Analysis 

3.1. Begin by having the participant sit in front of the display monitor of the remote eye tracker [1-MED-TXT]. Set the distance between the participants’ eyes and the monitor around 60 cm [2-MED]. 
3.1.1. Participant sites in front of computer screen and eye tracker. TEXT: Complete warm-up session prior to experiment to establish rapport. 

3.1.2. Talent adjusts participant to be 60 cm away. 
3.2. Perform the standard calibration and validation procedures by asking the participants to fixate on a grid of five fixation targets in random succession [1-MED-over shoulder].
3.2.1. Show participant looking at calibration grid of 5 fixations targets. 

3.3. Then, ask the participant to listen to the spoken sentences while they are viewing the pictures [1-MED].
3.3.1. Talent gestures to their own ear and speaks to the participant.

3.4. Have one experimenter to monitor the participant on the computer and one to stand behind the participant and gently rest their hands on the participant’s shoulders to minimize the participant’s sudden movements [1-MED].
3.4.1. Show one experimenter watching participant and the other resting their hands on the participant’s shoulders. 

3.5. Next, have the participant complete the task to measure eye movements that arise as automatic responses to the linguistic input [1-MED-over shoulder].
3.5.1. Participant completes eye movement task.  

3.6. After the task is complete, view the data and define two interest areas [1-MED-over shoulder], BA-target event area and BEI-target event area, by selecting one of the interest area shape icons on the tool bar and drawing a box around the region to be defined as an interest area.  Save the interest area in the Interest Area Set folder [2-SCREEN].
3.6.1. Talent sitting at computer looking at data.
3.6.2. *To be provided by authors. 
3.7. Finally, choose the Interest Period Manager from the menu to set the time window to every 200 ms for analysis. Use the same function to time lock the fixation proportions in the interest areas to the onset of the marker for each trial, and use the Interest Area Report function to export the raw data into an excel file [1-SCREEN].
3.7.1. *To be provided by authors

3.8. Use the excel functions to average the fixation proportions following the onset of the marker for each area. Then, use the excel functions to compute the fixation proportions in each time window of 200 ms over a period of 5200 ms from the onset of the marker for the two areas [1-MED-over shoulder].
3.8.1. Talent at computer using excel to complete analysis as written. 
4. Results: Eye-tracking paradigm effectively assesses sentence comprehension abilities of children with autism.
4.1. Results indicate that the autism group displayed eye movement patterns similar to the age-matched TD group [1-LM].
4.1.1. Figure 2A and 3A.  Video editor – Label (2A) as “Fixation proportions on BA-target for TD 5-year-olds”.  Label (3A) as “Fixation proportions on BA-target in 5-year-olds with autism”.

4.2. Both groups exhibited more fixations on the BA-target event when hearing BA than when hearing BEI, occurring after onset of the object NP and before onset of the adverb [1-LM]. To be specific, the effect occurred in the TD group during the window between 1400 and 1600 ms [2-LM] whereas the effect occurred in the autism group during the window between 1800 and 2000 ms [3-LM].
4.2.1. Figure 2. Video editor – Label top graph (A) as “Fixation proportions on BA-target in TD 5-year-olds”, and the bottom graph (B) as “Fixation proportions on BEI target in TD 5-year-olds”. 
4.2.2. Figure 2. Video editor – Highlight both the BA and BEI traces in A and B in the time windows between 1400 and 1600 ms. 
4.2.3. Figure 3. Label top graph (A) as “Fixation proportions on BA-target in 5-year-olds with autism”, and the bottom graph (B) as “Fixation proportions on BEI target in 5-year-olds with autism”. Highlight both the BA and BEI traces in A and B in the time windows between 1800 and 2000 ms.
5. Conclusion (said by authors on camera)
5.1. Peng Zhou: After its development, the paradigm has been successfully used to test TD children’s language abilities; our lab has now extended the paradigm to the study of language comprehension abilities in preschool children with autism.
5.2. Peng Zhou: Keep in mind that we are working with special populations. Children with autism often exhibit various kinds of challenging behaviors or symptoms especially in an unfamiliar environment, so extra care needs to be taken before and during the test.
5.3. Huimin Ma: Prior to the experiment, it is important that the experimenters acclimate the participants to the experimental environment. During the test the experimenters may need to redirect the participants and prompt them to reorient to the computer screen several times. 
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.  

Insert your media filenames here.

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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