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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? 
2.10., 4.4., 4.5., 4.7., 4.8. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.10.
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 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. Likan Zhan: This method can help answer key questions in the online processing of spoken language, including semantically-complex sentences, such as disjunctive statements. 
1.2. Likan Zhan:  The main advantage of this technique is that it can be performed by a wide range of populations to study most topics in language processing.

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. Likan Zhan: Demonstrating the procedure will be Jing Xu, an postgraduate student, Yifan Cao, Meng Wang, Xiaotong Yang, Min Zhan, and Xuehan Zhou, five undergraduate students from my research group.  
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 human subjects have been approved by the Research Ethics Committee at the Beijing Language and Culture University.

Protocol: (read by voice talent at JoVE)
2. Test Stimuli Preparation
2.1. To prepare the visual stimuli, download 60 copyright-free clip art images of animals from the internet [1-WIDE] and open the images in an appropriate image editor [2-SCREEN-TXT].
2.1.1. Talent downloading one image, with monitor visible in frame
2.1.2. *To be provided by Authors: Image being opened (TEXT: e.g., Pixelmator)
2.2. Click “Tools” and use “Quick Selection” to select and delete the background from each image [1-SCREEN].
2.2.1. *To be provided by Authors: Tools being clicked, then quick selection tool being used to select and delete background
2.3.  Click “Image” and “Image Size” to resize the images to 120  120 pixels [1-SCREEN] and draw one, big, open, 320  240 pixels box, one, small, closed, 160  160 pixels box, and two, small, open 160  240 pixels boxes [2-SCREEN].
2.3.1. *To be provided by Authors: Image and image size being clicked, then at least one image being resized
2.3.2. *To be provided by Authors: Boxes being drawn

2.4. Open a new file to create a 1024  768 pixels template for the first test image and drag the boxes to the indicated locations [1-SCREEN].

2.4.1. *To be provided by Authors: New file being opened, then boxes being dragged into position

2.5. Drag two clip art images into the big, open box, and one each of the same two images into the two small, open boxes [1-SCREEN].

2.5.1. *To be provided by Authors: Two animals being dragged into big box, then same animals being dragged into two separate small open boxes

2.6. Then create 59 more test images as just demonstrated with each animal image being used twice per test image, counterbalancing the spatial locations of the four boxes among the images [1-MED-over the shoulder-TXT].

2.6.1. Talent creating second test image with different animals, with monitor visible in frame (TEXT: Image number does not have to equal 60 their effect is dissociable from experimental manipulations)

2.7. To prepare the spoken language stimuli, design four test sentences corresponding to each test image in the native language of the participants for a total of 240 test sentences to be recorded [1-MED] with at least three of the four sentences in one of each of the forms as illustrated [2-LM].

2.7.1. Talent writing down/typing sentence on computer or similar representative shot
2.7.2. Figure_2_JoVE_Test_Sentences.pdf: no animation

2.8. Recruit a female native speaker to record four example statements, as well as audio for all of the animals being used in the experiment [1-MED-TXT].

2.8.1. Female Talent recording sentence/sound (TEXT: Speaker should image names of animals as intact components/overtly pronounce names of animals in sentence)

2.9. Divide the 240 test sentences into four groups, with each group containing 15 conjunctive statements, 15 disjunctive statements, 15 but statements, and 15 filler sentences [1-MED-over the shoulder].

2.9.1. Talent dividing statements into groups (Videographer: please capture monitor in frame if this is done on a computer) 

2.10. Then save all of the important information regarding the test stimuli into a tab-delimited .txt file, with each row corresponding to each of the 240 trials [1-MED-TXT].

2.10.1.  Talent saving test stimuli, with monitor visible in frame (TEXT: Ensure each participant encounters only one group of 240 trials/sees all test images but hears only one group of test audios)

3. Experimental Script Building

3.1. To build the Experiment sequence, open the “Experiment Builder” and create a new project [1-WIDE].

3.1.1. Talent opening software, creating new project, with monitor visible in frame

3.2. Drag a “DISPLAY_SCREEN” object into the work space and rename the work space “Instruction” [1-SCREEN].

3.2.1. *To be provided by Authors: Display_Screen object being dragged, work space being renamed

3.3. Click “Insert Multiline Text Resource” and double click to open the “Block” sequence to build the block sequence [1-SCREEN].

3.3.1. *To be provided by Authors: Insert Multiline Text Resource being clicked, then Block sequence being double clicked

3.4. Drag an “El_CAMERA_SETUP” node into the “Block” sequence to bring up a camera setup screen on the EyeLink Host PC [1-SCREEN] to facilitate the camera setup, calibration, and validation [2-MED].

3.4.1. *To be provided by Authors: Setup node being dragged into Block sequence
3.4.2. Talent setting up/calibrating/validating camera

3.5. Click the “Calibration Type” field in the Properties panel and select HV5 from the dropdown list [1-SCREEN].

3.5.1. *To be provided by Authors: Calibration type being clicked, then HV5 being selected

3.6. To build the “Trial” sequence, drag a “DISPLAY_SCREEN” node into the “Trial” sequence and rename it animal_1_image [1-SCREEN].

3.6.1. *To be provided by Authors: Node being dragged into Trial sequence, then node being renamed

3.7. Drag a “PLAY_SOUND” node into the “Trial” sequence and rename it animal_1_audio [1-SCREEN].

3.7.1. *To be provided by Authors: Node being dragged into Trial sequence, then node being renamed

3.8. Drag a “TIMER” node into the “Trial” sequence and rename it animal_1_audio_length [1-SCREEN].

3.8.1. *To be provided by Authors: Node being dragged into Trial sequence, then node being renamed

3.9. Continue dragging and renaming additional “DISPLAY_SCREEN”, “PLAY_SOUND”, and “TIMER” nodes into the “Trial” sequence until three nodes have been created for each clip art image [1-MED-over the shoulder].

3.9.1. Talent dragging/renaming node, with monitor visible in frame

3.10. Then drag a “DRIFT_CORRECT” node into the “Trial” sequence to introduce the drift correction [1-SCREEN].

3.10.1.  *To be provided by Authors: Node being dragged into sequence

3.11. To build the “Recording” sequence, drag a new “DISPLAY_SCREEN” node into the “Record” sequence, rename the node Test_Image [1-SCREEN].

3.11.1.  *To be provided by Authors: Node being dragged into “Record” Sequence and being renamed

3.12. Double click the “DISPLAY_SCREEN” node to open the “Screen Builder”, click the “Insert Rectangle Interest Area Region”, and draw four rectangular areas of interest [1-SCREEN].

3.12.1.  *To be provided by Authors: Node being clicked, then Insert Rectangle Interest Area Region button being clicked, then at least one area being drawn

3.13. Drag a “TIMER” node into the workspace, rename the node “Pause”, and change the “Duration” property to 500 milliseconds [1-SCREEN].

3.13.1.  *To be provided by Authors: Node being dragged and renamed, then Duration property being changed

3.14. Drag a “PLAY_SOUND” node into the work space and rename the node test_audio and drag a “TIMER” node into the work space and rename it test_audio_length [1-SCREEN].

3.14.1.  *To be provided by Authors: Play-Sound node being dragged and renamed, then Timer node being dragged and renamed

3.15. Then add a “KEYBOARD” node into the work space, rename the node behavioral responses, and change the acceptable “Keys” property to “Up, Down, Right, Left” [1-SCREEN].

3.15.1.  *To be provided by Authors: Keyboard node being added and renamed, then Keys property being changed

4. Conducting the Experiment and Data Coding and Analysis

4.1. To conduct an experiment, boot the system on the Host PC to start the Host application of the camera [1-WIDE] and click the executable version of the experimental project on the Display PC [2-MED-over the shoulder-TXT].

4.1.1. Talent booting system
4.1.2. Talent clicking executable version of project (TEXT: Use eye tracker with remote tracking mode as possible)

4.2. Input the participant’s name and click “Select Condition Value to Run” to select a group from the Prompt window [1-SCREEN].

4.2.1. *To be provided by Authors: Name being entered, then group being selected

4.3. Place a small target sticker on the participant’s forehead to track the head position even when the pupil image is lost, such as during blinks or sudden movements [1-MED-over the shoulder].

4.3.1. Added VO and shot: Talent placing sticker onto forehead 

4.4. Seat the participant approximately 60 cm from a 21-inch, 4:3 color monitor with a 1024 x 769-pixel resolution for which 27 pixels equals 1 degree of angle [1-MED].

4.4.1. Talent helping participant to seat/gesturing for participant to sit, with monitor visible in frame 

4.5. Adjust the height of the Display PC monitor to ensure that when the participant is looking straight ahead they are looking vertically at the middle-to-top 75% of the monitor [1-MED].

4.5.1. Talent adjusting monitor height, with participant visible in frame 


4.6. Then rotate the focusing arm on the desk mount to bring the eye image into focus [1-MED].

4.6.1. Talent rotating focusing arm, with eye image visible in frame as possible 

4.7. Next, click “Calibrate” on the host PC [1-MED-over the shoulder] and ask the participant to fixate on a grid of five fixation targets [2-MED] in random succession with no overt behavioral responses to map the participant’s eye movements to the gaze of regard in the visual world [3-SCREEN].

4.7.1. Talent clicking Calibrate, with monitor visible in frame
4.7.2. Talent pointing to/indicating where participant should fixate, with monitor visible in frame
4.7.3. *To be provided by Authors: Shot of fixation targets that would be visible to participant during calibration

4.8. Click “Validate” [1-SCREEN] … and ask the participant to fixate on the same grid of fixation targets to validate the calibration results [1-MED-TXT].

4.8.1. *To be provided by Authors: Validate being clicked
4.8.2. Talent gesturing to participant to fixate on targets again (TEXT: Repeat calibration/validation if error >1°)
4.8.3. Added shot: Add another video where the participant is in view.

4.9. Perform a drift check by asking the participant to press the space bar on the keyboard while fixating on the black dot in the center of the screen [1-MED].

4.9.1. Talent demonstrating to participant now to focus on black dot and to press space bar

4.10. Then present the visual stimuli via the Display PC monitor [1-SCREEN] while playing the auditory stimuli via a pair of external speakers situated to the left and right of the monitor [2-MED-TXT].

4.10.1.  *To be provided by Authors: Shot of at least one visual stimulus
4.10.2.  Participant watching stimuli while auditory stimuli are being played (Videographer: Please capture auditory stimuli as possible) (Video Editor: please use sound of auditory stimuli as possible) (TEXT: Alternative: Use earphones instead of speakers)

4.11. For data coding and analysis, open the Data Viewer [1-MED-over the shoulder] and click “File”, “Import File”, and “Import Multiple Eyelink Data Files” to import all of the recorded eye tracker files [2-SCREEN].

4.11.1.  Talent opening Data Viewer, with monitor visible in frame
4.11.2.  *To be provided by Authors: File, Import File, and Import Multiple Eyelink Data Files being clicked/files being imported

4.12. Save the files in a single .EVS file [1-SCREEN].

4.12.1.  *To be provided by Authors: Files being saved

4.13. Then open the .EVS file and click “Analysis”, “Reports”, and “Sample Report” to export the raw sample data with no aggregation [1-SCREEN].

4.13.1.  *To be provided by Authors: .EVS file being opened, then Analysis, Reports, and Sample Report being clicked/data being exported 
5. Results: Representative Eye Movements in Response to Online Spoken Language Processing

5.1. The correct response to a conjunctive statement is the big open box [1-LM], while the correct response to a but-statement is the small open box containing the first mentioned animal within the statement [2-LM].

5.1.1. Figure_1_JoVE_Test_Image.pdf: Video Editor: please emphasize big, open box
5.1.2. Figure_1_JoVE_Test_Image.pdf: Video Editor: please emphasize small open box with cow

5.2. Critically, which box is chosen for the conjunctive statements depends on how a conditional statement is processed [1-LM]. For example, the small closed box is chosen only when the scalar implicature and the ignorance inferences are both computed [2-LM], which results from the comprehension of a disjunctive statement [3-LM].

5.2.1. Figure_1_JoVE_Test_Image.pdf: no animation
5.2.2. Figure_1_JoVE_Test_Image.pdf: Video Editor: please emphasize small, closed box
5.2.3. Figure_4_JoVE_Behavioral_responses.eps: Video Editor: please emphasize light blue data bar

5.3. As illustrated in the panel, eye-fixation on the small, closed box doesn’t increase [1-LM] unless the sentential connective is the disjunctive connective, or [2-LM], with the increase beginning no later than the offset of the disjunctive connective [3-LM].

5.3.1. Figure_5_JoVE_Eye_Movements.eps: Video Editor: please emphasize blue/red data lines in Panel B from 0-just before 9 seconds 
5.3.2. Figure_5_JoVE_Eye_Movements.eps: Video Editor: please emphasize grey area in Panel B
5.3.3. Figure_5_JoVE_Eye_Movements.eps: Video Editor: please emphasize second dotted vertical line in Panel B

6. Conclusion (said by authors on camera):

6.1. Likan Zhan: The visual world paradigms is a versatile eye-tracking technique for inferring participants’ online comprehension of spoken language from their eye movements in the visual world [1-MED].

6.1.1. Can use 4.10.2. Participant watching and listening

6.2. Likan Zhan: When recruiting the participants, remember that they should both have a normal or corrected normal visual ability and a normal hearing ability.

6.3. Likan Zhan: To design an eligible visual world study, other factors that might affect participants’ eye-movements should be controlled or ruled out.


6.4. Likan Zhan: When statistically analyzing the results, that problems may arise from bounded responses, autocorrelation, or multiple comparisons should be considered.
  

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. 

Figure_1_JoVE_Test_Image.pdf
Figure_2_JoVE_Test_Sentences.pdf
Figure_5_JoVE_Eye_Movements.eps

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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