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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)   N   If yes, please list make and model of your microscope: ______________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_N_ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_2.5, 2.6 programming the experiment at the office; 3.1, 3.4, and 4.5 collecting data in the laboratory; 4.1 analyzing data at the office_
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _finding an adequate stimulus arrangement; solution: make distractors salient and group stimuli_
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Conceptual Narrative:
The overall goal of the following experiment is to show that response irrelevant distractor stimuli can be integrated with human responses and that these bindings influence subsequent actions. (Intro)
This is achieved by defining a stimulus set from which target and distractor stimuli will be drawn, and in which each stimulus is assigned to a certain response. (P1, Editor, begin with the top panel of the two hands and the response box.  The eight letters appear and then move towards the responses that are mapped to them.)
Next, sequences of two responses are created in which the response to a target stimulus repeats or changes while an additional ignored stimulus orthogonally repeats or changes which allows that the distractor stimulus is integrated with the first response and can influence performance in the second response.  (P2, Editor, use the second and third rows of figures here (4 outer rectangles with a smaller rectangle in the center).  In the first part of P2 the bring in the top left screen and box, then bring in the hand and move it quickly towards the response box and as soon as it arrives at the indicated (red) button, the screen, the box and the hand are surrounded by the cloud-like bubble as in the right hand panel. In the second part of P2 (with the VO, ‘which allows…with the first response’), the bottom left panel of the screen (+ response box) with the letters FJFJF appear, quickly followed by the bubble figure (in the center). Then the hand moves slowly (it is important that it moves more slowly than the hand in the first part of the figure) toward the indicated (red) response.)  

Then, response times and error rates are repeatedly measured in trials to collect effects of repeated distractors as compared to changed distractors both in response repetition and in response change trials. (P3, Editor, using the two rows of 4 rectangles and text on the left, bring in the text on the left and the left hand top simultaneously, then bring in the rectangle to the right of it, then follow with the second, third, and fourth rows in a similar manner.)
Results are obtained that show distractor-response binding via a smaller distractor-repetition benefit in response change than in response repetition trials based on differences in response times and error rates. (P4, Editor, use the graphs at the bottom of the schematic here.  First the left diagram is shown and the two horizontal lines move up and down respectively. After this movement the diagram is replaced by the diagram on the right hand side.  Please also make sure that the signature of the artist is shown here. It is saved in a separate layer.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Birte Moeller: The main advantage of this technique over existing methods, like _the negative priming paradigm, is that response retrieval due to stimulus repetition can be differentiated from effects of selective attention that are always at work in the typical interference paradigms in cognitive psychology.   

1.2. Author name Christian Frings: This method can help answer key questions in the field of human action control, such as under what conditions and in which way additional action irrelevant stimuli nevertheless influence human behavior by establishing nearly automatic stimulus-response routines. (need to slightly zoom in the picture, camera light on the right side)
Protocol (read by voice talent at JoVE):

2. Experimental Preparation
2.1. TEXT ON WHITE BACKGROUND: This protocol follows the ethical guidelines of the American Psychological Association and the World Medical Association (revised declaration of Helsinki, 1989).
2.1.1. TEXT of the above statement
2.2. To begin, program the experiment using an experimental software program such as E-Prime.
2.2.1. MED OVER SHOULDER Talent on computer begins to program experiment in E-Prime
2.3. Create one stimulus set from which both targets and distractors will be drawn. For example, a set can include the eight letters S, D, F, G, H, J, K, and L.
2.3.1. MED/CU Talent creates a stimulus set that includes the letters S, D, F, G, H, K, and L (includes responses of the 2.4.1)
2.4. Next, separate the stimulus set into four groups and assign one response to each group. For example, assign S and D to a button press with the left middle finger, F and G to a button press with the left index Finger, H and J to a button press with the right index finger, and K and L to a button press with the right middle finger. 
2.4.1. MED/CU  a new column “correct response” next to the stimuli in the list is created (includes the following shots down to 2.4.5, different views according to the take)
2.4.2. CU Talent presses S and then D with left middle finger
2.4.3. CU Talent presses F and G with left index finger
2.4.4. CU Talent presses H and J with right index finger
2.4.5. CU Talent presses K and L with right middle finger
2.5. Decide on a stimulus arrangement, presenting the target and distractor stimuli in a grouped fashion. Gestalt principles help to implement grouping of stimuli. For example, present letters in a horizontal rather than a vertical line.
2.5.1. MED OVER SHOULDER Talent at computer setting stimulus arrangement (use take 2 with white letters)
2.5.2. MED/CU Letters on screen arranged in a horizontal line, Editor, bring up this shot with the VO, ‘Gestalt principles…’ (take 3 with white letters)
2.6. Decide on the criterion for target selection. For example, present targets and distractors in a horizontal line, and define certain locations or colors to contain the target (TEXT: e.g., “DKDKD”, with K as target and D as distractor). Use the same stimulus arrangement for all displays throughout the experiment.
2.6.1. MED/CU Targets and distracters arranged in a horizontal line on screen
2.7. Prepare six different kinds of trial types, or prime-probe sequences, orthogonally varying response relation and distractor relation. In each prime and each probe arrangement, be careful to combine distractors and targets that are mapped to different responses. 
2.7.1. LAB MEDIA Table 1 (Please use the table from the LAB MEDIA that shows colored letters)
Table 1. Examples for each of the six trial types.
	
	Response Relation

	
	RRi
	RR
	RC

	
	

	

	


	Distractor Relation
	DR
	DKDKD ( DKDKD
	DLDLD ( DKDKD
	DHDHD ( DKDKD

	
	DC
	FKFKF ( DKDKD
	FLFLF ( DKDKD
	FHFHF ( DKDKD


2.8. For trial type RRi-DR, implement response repetition between the response to the prime target and the response to the probe target by presenting the same target stimulus identity on the prime and the probe display.  Implement distractor repetition by presenting the same distractor stimulus on the prime and the probe display. (Editor, see ISO-8859-1 Presentation1 for examples for 2.8 – 2.13)
2.8.1. LAB MEDIA Table 1, Editor, continue to show table 1 from step 2.7 and point out the row RRi-DR with the first part of sentence 1 in VO
2.8.2. LAB MEDIA The prime display, without distractor stimuli
2.8.3. LAB MEDIA The probe display (same target as prime), without distractor stimuli, Editor, use a split screen to show 2.8.2 on the left and 2.8.3 on the right 
2.8.4. CU Shot of response box with subject’s fingers on keys, Editor, place this underneath 2.8.2 and 2.8.3 and centered; will need similar additional shots for the following:  B. for 2.9.4; C. for 2.10.4; D. for 2.11.4; E. for 2.12.4; F for 2.13.4
2.8.5. LAB MEDIA The prime display, containing distractor stimuli
2.8.6. LAB MEDIA The probe display, containing distractor stimuli (same distractor as prime), Editor, use a split screen to show 2.8.5 on the left and 2.8.6 on the right, and have 2.8.4 below them both and centered  
2.9. For trial type RRi-DC, implement response repetition by presenting the same target stimulus identity on the prime and the probe display.  Implement distractor change by presenting different distractor stimuli on the prime and the probe display.
2.9.1. LAB MEDIA Table 1, Editor, show table for first part of first sentence and point out RRi-DC trial
2.9.2. LAB MEDIA The prime display, without distractor stimuli
2.9.3. LAB MEDIA The probe display (same target as prime), without distractor stimuli, Editor, use a split screen to show 2.9.2 on the left and 2.9.3 on the right and place 2.9.4  underneath and center
2.9.4. Use 2.8.4B here (same than 2.8.4)
2.9.5. LAB MEDIA The prime display, containing distractor stimuli
2.9.6. LAB MEDIA The probe display, containing distractor stimuli (different distractor than prime), Editor, use a split screen to show 2.9.5 on the left and 2.9.6 on the right, and have 2.8.4B below them both and centered  
2.10. For trial type RR-DR, implement response repetition by presenting a target stimulus from the same response category on the prime and the probe display.  Implement distractor repetition by presenting the same distractor stimulus on the prime and the probe display.
2.10.1. LAB MEDIA Table 1, Editor, point out the RR-DR trial
2.10.2. LAB MEDIA The prime display, without distractor stimuli

2.10.3. LAB MEDIA The probe display (same response category as prime), without distractor stimuli, Editor, use a split screen to show 2.10.2 on the left and 2.10.3 on the right 
2.10.4. Use 2.8.4C here, Editor, place this below 2.10.2 and 2.10.3 and centered (same than 2.8.4)
2.10.5. LAB MEDIA The prime display, containing distractor stimuli
2.10.6. LAB MEDIA The probe display, containing distractor stimuli (same distractor as prime), Editor, use a split screen to show 2.10.5 on the left and 2.10.6 on the right, and have 2.10.4 below them both and centered  
2.11. For trial type RR-DC, implement response repetition by presenting a target stimulus from the same response category on the prime and the probe display.  Implement distractor change by presenting different distractor stimuli on the prime and the probe display.
2.11.1. LAB MEDIA Table 1, Editor, point out the RR-DD DC trial
2.11.2. LAB MEDIA The prime display, without distractor stimuli

2.11.3. LAB MEDIA The probe display (same target response category as prime), without distractor stimuli, Editor, use a split screen to show 2.11.2 on the left and 2.11.3 on the right 
2.11.4. Use 2.8.4D here, Editor, place this below 2.11.2 and 2.11.3 and centered (same than 2.8.4)
2.11.5. LAB MEDIA The prime display, containing distractor stimuli
2.11.6. LAB MEDIA The probe display, containing distractor stimuli (same distractor as prime), Editor, use a split screen to show 2.11.5 on the left and 2.11.6 on the right, and have 2.11.4 below them both and centered  
2.12. For trial type RC-DR, implement response change by presenting a target stimulus from different response categories on the prime and the probe display.  Implement distractor repetition by presenting the same distractor stimulus on the prime and the probe display.
2.12.1. LAB MEDIA Table 1

2.12.2. LAB MEDIA The prime display, without distractor stimuli

2.12.3. LAB MEDIA The probe display (different response category as prime), without distractor stimuli, Editor, use a split screen to show 2.12.2 on the left and 2.12.3 on the right 
2.12.4. Use 2.8.4E here, Editor, place this below 2.12.2 and 2.12.3 and centered
2.12.5. LAB MEDIA The prime display, containing distractor stimuli
2.12.6. LAB MEDIA The probe display, containing distractor stimuli (same distractor as prime), Editor, use a split screen to show 2.12.5 on the left and 2.12.6 on the right, and have 2.12.4 below them both and centered  
2.13. For trial type RC-DC, implement response change by presenting a target stimulus from different response categories on the prime and the probe display.  Implement distractor change by presenting different distractor stimuli on the prime and the probe display.
2.13.1. LAB MEDIA Table 1

2.13.2. LAB MEDIA The prime display, without distractor stimuli

2.13.3. LAB MEDIA The probe display (different response category than prime), without distractor stimuli, Editor, use a split screen to show 2.13.2 on the left and 2.13.3 on the right 
2.13.4. Use 2.8.4F here, Editor, place this below 2.13.2 and 2.13.3 and centered (same than 2.8.4E)
2.13.5. LAB MEDIA The prime display, containing distractor stimuli
2.13.6. LAB MEDIA The probe display, containing distractor stimuli (different distractor than prime), Editor, use a split screen to show 2.13.5 on the left and 2.13.6 on the right, and have 2.8.4 below them both and centered  
2.14. Under the restrictions defined by the respective trial type, randomly assign stimuli from the stimulus set to the roles of prime target, prime distractor, probe target and probe distractor.  In each prime and each probe arrangement, use distractors that are mapped to a different response than the target. 
2.14.1. MED/CU Talent randomly assigns stimuli from the stimulus set to the roles of prime target, prime distractor, probe target, and probe distractor, (don’t use the CU)
2.14.2. MED/CU Using same screen as in 2.10.5, Videographer, have talent point out each stimulus, Editor, point out each stimulus with the VO; point out the distractor and target to show that they are mapped to different keys
2.15. Do the assignments for each trial type and repeat this 30 times, resulting in 180 trials.  Randomize the order of the 180 trials.  Use a random sample of 60 trials for a practice block.
2.15.1. MED/CU List on computer screen of assignments for trials in steps 2.8 – 2.13
3. Experimental Procedure
3.1. Birte Moeller: Volunteering as a participant will be Milena Ortner, a student assistant from the laboratory.

3.1.1. Interview style: Author saying the above (take 3, but don’t use the end where the door closes, it wont match with the following shots)
3.1.2. The named student enters the laboratory (she gets into the chamber)
3.2. To begin the experiment, welcome the participants and assign computers.  Testing in groups is possible; however, testing participants in individual sound-proof chambers is preferable.

3.2.1. WIDE Talent welcomes participant into testing room and directs them to sit at computer in sound proof chamber (see 3.1.2)
3.3. Collect data such as age, gender and defective vision first.
3.3.1. WIDE/MED Talent asks subject their age, gender, and about eye sight (take 2)
3.4. Via the computer screen, give written instructions that include a description of the task, and the reminder to respond as fast as possible without making errors. 

3.4.1. MED OVER SHOULDER Participant reading written instructions on screen that include description of task and reminder to respond as fast as possible without making errors on the computer screen
3.5. To present the displays in each trial, begin by presenting a cue for 1000 milliseconds, such as an asterisk that indicates to the participants that the next trial is starting.
3.5.1. MED/CU Talent presents asterisk on screen (the event is not in real time, slower that it should be)
3.5.2. MED/CU Subject presses space bar to start trial
3.6. Present a fixation marker such as a plus sign at the center of the screen for 500 ms.  Present the prime display at the center of the screen until the participant responds by pressing one of the response buttons.
3.6.1. MED/CU Talent presents plus sign and then prime display at center of screen
3.6.2. MED/CU Talent presses a response button
3.7. Log the prime response time and accuracy of the prime response.  In case of an inaccurate response, present a warning for 1,500 ms that reminds the participant to react as fast as possible but without making errors.
3.7.1. MED OVER SHOULDER Participant responds to a stimulus on screen (see 3.6)
3.7.2. MED/CU Warning shows up on screen that reminds participant to react as fast as possible w/o making errors
3.7.3. LAB MEDIA LogFrame.docxpdf, Editor, present as split screen with 3.6.1 for the first sentence of VO, and then for the warning (second sentence), switch to split screen between 3.6.1 and 3.6.2
3.8. Five hundred ms after the prime response, present the probe display until the participant responds by pressing one of the response buttons. In case of an inaccurate response, present a warning for 1,500 ms that reminds the participant to react as fast as possible but without making errors.
3.8.1. MED/CU Talent presents probe display on computer screen (see 3.6)
3.8.2. MED/CU Talent presses a response button (see 3.6)
3.9. Throughout the experiment present all of the 180 trials in a random order. Make sure that the participants are allowed to take a break approximately every 60 trials.
3.9.1. MED OVER SHOULDER Participant works through a few of the trials in real time (series without the asterisk)
3.9.2. [added shot] Shot through the window of the chamber.

3.10. Omit response repetition trials with target identity repetition, to exclude influences of target identity repetition effects.
3.10.1. LAB MEDIA Table 1 below, Editor, use table 1 here without the highlighting and point out the area on the left with the dark highlighting as the trials to omit

Table 1. Examples for each of the six trial types. Only the highlighted types are submitted to the analysis. 
	
	Response Relation

	
	RRi
	RR
	RC

	
	

	

	


	Distractor Relation
	DR
	DKDKD ( DKDKD
	DLDLD ( DKDKD
	DHDHD ( DKDKD

	
	DC
	FKFKF ( DKDKD
	FLFLF ( DKDKD
	FHFHF ( DKDKD


3.11. For the analyses of probe response times, only consider trials with correct responses to the prime and the probe and exclude anticipatory (below 200 ms) and outlier response times.

3.11.1. MED/CU Talent at computer analyzing data in trials

3.11.2. LAB MEDIA rawData_Example screen shot of the data in the experimental software for example of list of trials, Editor, indicate that the highlighted rows would be excluded with the VO ‘and exclude anticipatory…’
3.12. Finally, enter probe response times into a 2 (Response Relation: repetition vs. change) × 2 (Distractor Relation: repetition vs. change) MANOVA. The same MANOVA can be used to analyze probe error rates.
3.12.1. MED/CU Talent at computer – show the screen as they conduct an ANOVA showing 2 x 2 criteria

3.13. To investigate distractor-response binding effects in different modalities as well as across modalities, target and distractor stimuli can easily be presented visually, auditorily or vibrotactally.
3.13.1. WIDE/MED Talent has subject sitting for testing with headphones and tactors and describes the testing to them, then the subject puts their headphones on (take 2 first and then take 1)
4. Results: Distractor-response Binding
4.1. In a 2 × 2 MANOVA on probe response times, a significant interaction of response relation and distractor relation indicates the effect of distractor-response binding. The advantage of distractor repetition is larger in response repetition than in response change trials.  If only the effect of distractor-response binding influences the pattern, distractor repetition effects are expected as depicted here. Repeated distractors lead to an advantage in response repetition but to a disadvantage in response change trials.
4.1.1. LAB MEDIA Figure 2a

4.2. A significant main effect of distractor repetition indicates an additional distractor inhibition effect. If distractor inhibition influences response times in addition to response retrieval effects, a pattern as shown in this figure is expected.  

4.2.1. Lab media Figure 2b
4.3. A general additional advantage of distractor repetition leads to an even larger effect of distractor repetition in response repetition trials and cancels out the disadvantage due to distractor repetition in response change trials.  Shown here is an example for data collected by Frings, Rothermund and Wentura (2007).
4.3.1. LAB MEDIA Figure 3

4.4. This figure summarizes the distractor-response binding effects of 33 experiments in different modalities.  The effects become larger with more difficult tasks and thus with longer response times. With longer lags between triggering response retrieval and execution of the response, the retrieval process is more likely to be completed before response execution.  Hence, the distractor-response binding effect becomes more pronounced.
4.4.1. LAB MEDIA Figure 4
5. Conclusion (said by authors on camera)
5.1. Author name Birte Moeller: After its development, this technique paved the way for researchers in the field of human action control to explore under which circumstances and in which way ignored stimuli influence human behavior. (take 2)
5.2. Author name Christian Frings: After watching this video, you should have a good understanding of how to show that response irrelevant distractor stimuli can be integrated with human responses and that these stimulus-response bindings influence subsequent actions. (take 3)
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, 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, as well as an introduction to your videographer, closer to your filming date.
( 2011, Journal of Visualized Experiments


