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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N  

Can you record movies/images using your own microscope camera? (Y/N)_________  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope___N/A____

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.  Eye Tracking - 3.1 to 3.8
D.  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.) It is important to control the frequency, predictability, and word length of each target word selected.  
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.  The most difficult part is creating stimuli (Steps 2.1 to 2.7)  
E.  Will the filming need to take place in multiple locations? (Y/N) 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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this eye tracking experiment is to distinguish between regressive eye movements that are caused by comprehension difficulty or oculomotor error. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Michael A. Eskenazi: This method can help answer key questions related to eye movement control during reading such as the role of inhibition of return in regressive saccades.
1.2. Michael A. Eskenazi: The main advantage of this technique is that it allows the researcher to distinguish between different types of regressive eye movements.  
1.3. ** Michael A. Eskenazi: Demonstrating the procedure will be Cassidy Campbell and NAME TBD, who are undergraduate research assistants in my lab.  Cassidy will control the eye tracker as the researcher, and NAME TBD will be the participant.
1.3.1. Interview style: Author saying the above 

E.  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 Institutional Review Board at Stetson University
Protocol: (read by voice talent at JoVE) 
2.  Experimental Stimuli
2.1. Begin by preparing the experimental stimuli for oculomotor corrective regressions. To do this, select words from an English language corpus, such as SUBTLEX (pronounce subt-lex) which provides a list of words and their frequencies in counts per million. [2.1.1 MED over shoulder/BROLL]
2.1.1. Talent using a computer starting to prepare stimuli-  opens the SUBTLEX corpus and spreadsheets or documents that will be used. Also BROLL – general shots of talent using computer that can be used below if needed, i.e. side view so we cannot see the screen. (2.4.1 and 2.11.1 are similar shots)
2.2. First select a set of at least 30 target words, which are the stimuli for which word skipping and regressive eye movements will be measured. To facilitate skipping, select three letter content words with frequencies lower than 30 counts per million [2.2.1 SCREEN].
2.2.1. Target words are selected then typed or copied and pasted into a document or spreadsheet, so that they can be used to create sentences later. 
2.3. Also select pre-target words that the reader is likely to fixate before skipping or fixating the target word. These should be high frequency, with at least 30 counts per million, and have five to seven letters [2.3.1 SCREEN].
2.3.1. The pre-target words are selected as described above, (again, selects and then types or copy pastes several them into a document or spreadsheet.)
2.4. Next, select the post-target words that the reader is likely to fixate on after skipping or fixating the target word [2.4.1 MED].  Select a high frequency prepositions with at least four letters. [2.4.1 SCREEN].
2.4.1. General shot of talent using a computer to set up stimuli. (can use 2.1.1 BROLL)
2.4.2. Screencapture of a document showing a list of prepositions that can be used (in large font so it is easy to see) being opened on a computer.  
2.5. Now, using the words selected in the previous steps, create sentence contexts in which these three words will be embedded. Place all word stimuli in the middle of the sentence. [2.51 SCREEN].
2.5.1. Screencapture of talent typing up the sentences that will be used as stimuli (using the words that were selected above) We can see several sentences already typed up on screen, as another sentence is being typed. 
2.6. An example sentence is seen here. In this sentence, green is the pre-target word, gem is the three-letter low-frequency unpredictable target word, and around is the post target word [2.6.1 LM, TXT].
2.6.1. Authors will provide a figure showing the sentence (screen shot) exactly as it would be displayed to the participant. The sentence shown is: The actress wore a green gem around her neck at the awards show.  Jove Video Editor: add highlighting on screen to indicate these words as they are spoken: green, gem, around.  TXT at bottom of screen: (mean = 10.54 counts per million, standard deviation = 6.97) 
2.7. After sentence frames are created, use a separate set of participants to norm the stimuli using a cloze task to ensure that the target word is not predictable from the sentence context [2.7.1 WIDE].
2.7.1. Talent greets the participant for the cloze task, and they sit to talk and go over the experiment. (Note: this is not the same participant that will be used below.) 
2.8. Have these participants view each sentence context up until the target word, without including the target, and produce a word that they think best fits the sentence. This can be done using pen and paper or software for behavioral research. [2.8.1 MED over shoulder]
2.8.1. Show the subject performing the task as described above on pen and paper.
2.9. Next, prepare stimuli for comprehension-based regressions. For this experiment, obtain sentence contexts by referencing Appendix A in the article seen here, which provides neutral sentence frames that end with an ambiguous homophone. [2.91 MED over shoulder/TXT] 
2.9.1. Show talent at a computer preparing the stimuli while viewing appendix A. Video editor adds TEXT: Titone, D. Hemispheric differences in context sensitivity during lexical ambiguity resolution. Brain and Language. 65 (3), 361-394 (1998).
2.10. Then, determine the subordinate meaning of the target word using the University of South Florida homograph norms, and write the second half of the sentence that disambiguates the homophone to its subordinate meaning. [2.10.1 SCREEN] 
2.10.1. Screencapture: We see the University of South Florida homograph norms (a document or a list being opened on screen) then, the second half of the sentences are typed in. 
2.11. For example, the subordinate meaning of the homophone grade is “hill incline” while the dominant meaning is “evaluation scale.” Thus, for the sentence seen here, add “…of the hill that they were driving down” to complete the sentence [2.11.1 MED/TXT].
2.11.1. General shot of talent using computer to set up the stimuli (can use 2.1.1 BROLL)), text appears at the bottom of the screen: TXT: Mike didn’t like the grade of the hill that they were driving down.  Video Editor: highlight “hill incline” and “…of the hill that they were driving down” when they are spoken.
3. Eye Tracking Procedure
3.1. Use an eye-tracker with a sampling rate of 1,000 Hertz, meaning eye positions will be measured 1,000 times per second. Eye movements will be measured from the right eye for this experiment. [3.1.1 WIDE]
3.1.1. Show the eye tracker siting on a table. Talent and participant stand next to it as talent explains the experiment.  
3.2. Use a 21 inch or similar size monitor, and have participants sit about 60 centimeters away from the screen [3.2.1 WIDE]. Provide a chin rest to stabilize head movements, and allow them to adjust the height of both the chin rest and chair until they are comfortable [3.2.1 WIDE].
3.2.1. The subject sits in the chair 60 cm away from the screen. 
3.2.2. The participant rests their chin on the chin rest. Then, they adjust the chin rest slightly, and the chair slightly for comfort. 
3.3. Also provide a keyboard, and instruct them to rest their fingers on “yes” and “no” buttons that will be used to answer comprehension questions during the experiment [3.3.1 MED].
3.3.1. Talent instructs the participant to place their hands on a keyboard, and they rest their fingers on the appropriate response keys. 
3.4. Now instruct the participant to gaze at a white circle in the center of a black screen to calibrate their eye positions [3.4.1 MED over shoulder]. They should keep their eyes on the circle, and follow it as it moves around to a total of nine positions on the screen [3.4.2 MED]. 
3.4.1. Over the shoulder of participant: show the calibration screen being used.
3.4.2. Show the participants face as the calibration is done, as their eyes move around. 
3.5. Next, validate eye positions by having the participant gaze at a white circle on the left side of the screen in the location of the first letter of the first word [3.5.1 MED over shoulder]. Then, press a button that controls the onset of reading [3.5.2 MED].
3.5.1. Show the participant looking at the screen, then the circle appears.
3.5.2. Talent presses the button to start, and if possible we can see the participant in the background as the first sentence appears. 
3.6. Each sentence should appear in random order in the center of the screen. Use a monospaced font so that all characters take up the same amount of space on the participant’s retina [3.6.1 SCREEN]. Intermix filler sentences and comprehension sentences, followed by questions, with the experimental sentences [3.6.2 MED].
3.6.1. Screencapture of a few sentence stimuli being presented in random order as described above. Author note: Please use 3.6.1 then 3.6.1a then 3.6.1 then 3.6.1b then 3.6.1 then 3.6.1c
3.6.2. This will show the drift correct being performed in between each sentence presentation
3.6.3. Show the participant performing the experiment with stimuli displayed as described above, we can see them pressing the ‘yes’ keyboard button each time they are done reading a sentence.
3.7. Be sure to perform a drift correct prior to each sentence, and recalibrate the participant’s eye positions If they are off by more than one degree of visual angle. [3.7.1 MED over shoulder].
3.7.1. Talent performs the drift correction prior to a sentence: we see visual angle correction on the screen they are using. Perhaps pan over to participant performing the experiment if possible. 
4. Results: Reading Times on Target Words
4.1. This figure shows reading times on target words from which the regression was launched. The regression was either made to a word that was previously fixated or previously skipped. [4.1.1 LM]
4.1.1. Figure 1: Video Editor: The “previously fixated” and “previously skipped” columns are highlighted when spoken in the first sentence.
4.2. Regression to the previously fixated words are expected to be longer if there is an inhibition of return effect, demonstrating the latency to move the eyes back to a previously fixated target. [4.2.1 LM]
4.2.1. Figure 1 remains, the two darker grey columns are indicated again when “previously fixated” is spoken. 
5. Conclusion (said by authors on camera)

5.1. Michael A. Eskenazi: Once mastered, this technique can be done in about 30 minutes per participant if it is performed properly.

5.2. Michael A. Eskenazi: While attempting this procedure, it’s important to remember that skipping rates tend to be low, so a large number of stimuli and participants are needed to have sufficient power to detect differences.

5.3. Michael A. Eskenazi: After watching this video, you should have a good understanding of how to create stimuli that will result in regressive eye movements to correct for oculomotor error, and stimuli that will result in regressive eye movements caused by comprehension difficulty.   
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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