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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? YES.
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 your protocol will viewers benefit most from having filmed? Steps 3.1 & 4.1 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Steps 2.2 & 2.3 are difficult to be presented in a visualized way. We are going to use static pictures containing words and examples to illustrate it. 

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. 
(AUTHORS: Please memorize the interview statements prior to filming)


A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this experiment is to investigate the frequency effect of Chinese characters and words by combining the lexical decision task and the naming task. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Xinyu Gao: This method can help answer key questions in the psycholinguistic field, such as when the retrieval of phonology occurs in Chinese recognition process. 
1.2. Xinyu Gao: The main advantage of this technique is that researchers can obtain a more complete and precise picture of character or word recognition by comparing results from two tasks.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)


(AUTHORS: If additional authors are available at the time of filming, they may speak 1-2 of the below statements. Please, no more than 2 statements per additional author. Otherwise, ignore the statements.)
1.3. Author Name: Combining this method with neurocognitive techniques allow up to explore the neural correlates underlying the related cognitive processes.

1.4. Author Name: Generally, individuals new to this method will struggle because they must manipulate key variables of the stimuli and control other irrelevant variables in order to reduce confounds.
1.5.  Jei-Tun Wu: Visual demonstration of this method is critical as constructing the pseudo-characters is difficult to learn due to the structural complexity of each Chinese character. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Research Ethics Committee of National Taiwan University.
Protocol (read by voice talent at JoVE):

2. Chinese Character Task Design
2.1. Prior to the experiment, recruit sufficient right-handed native Chinese speakers with normal or corrected-to-normal vision, equally split by gender, who are fluent in listening, speaking, reading, and writing in Mandarin [2.1.1-MED]. NOTE that They will not perform the experiments all together. 
2.1.1. Talent speaking with a participant.  
2.2. To design the task, select 180 characters from the Chinese character database [2.2.1-MED-over shoulder-TXT]. Use 90 high frequency characters, those that occur more than 100 times per million [2.2.2-LM], and 90 low-frequency characters, those that only occur between 1 to 15 times per million characters [2.2.3-LM]. 
2.2.1. Talent sitting at computer scrolling through database of characters. TEXT: Wu and Liu (1987)

2.2.2. 1.2.1.jpg: Show top of image ’90 high frequency characters’ with example.

2.2.3. 1.2.1.jpg: Show bottom of image ’90 low frequency characters’ with example. 
2.3. Ensure that the characters contain three regularity types: regular, in which the phonetic radical and the character share the same pronunciation [2.3.1-LM]; irregular, in which there are differences between their pronunciations [2.3.2-LM]; and non-phonogram, in which the character cannot be defined as a phonogram  [2.3.3-LM].
2.3.1.  1.2.2.jpg – Show top of image ‘regular character’ and example. Highlight ‘same (ignoring the tone)’ in yellow.
2.3.2.  1.2.2.jpg – Show bottom of image ‘irregular character’ and example. Highlight the word ‘different in yellow.
2.3.3.  non-phonogram.jpg: Only show title ‘non-phonogram’ and example character. 
2.4. Next, classify each character into one of six categories: (1) high-frequency, regular (2) high-frequency, irregular (3) high-frequency, non-phonogram (4) low-frequency, regular 5) low-frequency, irregular and (6) low-frequency, non-phonogram [2.4.1-LM-TXT]. 
2.4.1. 1.2.3.jpg: Highlight the corresponding box in the grid as mentioned in the VO. For example, highlight the upper left box with (bao,compatriot) when (1) is mentioned in the VO. TEXT: Each category has 30 characters

2.5. Use an outline font design program to construct 180 pseudo-characters by keeping the right radical of the characters and changing the left radical to another one [2.5.1-MED-over shoulder]. Ensure that there is no significant difference in the numbers of strokes between the characters and pseudo-characters [2.5.2-MED-over shoulder].
2.5.1. Talent sitting at a computer.

2.5.2. Talent comparing a real character and a pseudo character side by side on the computer.
2.6. To do this, start the outline font standard program. When a dialog box appears, click the ‘OK’ button and start the program to construct the pseudo-characters. Click ‘Reference’ in the menu to pull up the reference panel and choose a proper font. [2.6.1-SCREEN].
2.6.1. *To be submitted by author

2.7. Input one real character in the blank box, and click the ‘OK’ button, which will show two panels side by side on the screen. In the right panel, use the ‘Free Selection’ button to select the left radical of this real character with a circle.  Move the left radical to the left panel to make the left radical of the pseudo-character [2.7.1-SCREEN].

2.7.1. *To be submitted by author

2.8. Next, click ‘Reference’, and adopt similar procedures to select the right radical of a different real character.  Move the right radical of this real character to the left panel.  Then put the two radicals together to form the full pseudo-character [2.8.1-SCREEN-TXT].  Ensure that the combination of those two radicals is meaningless in the lexicon [2.8.2-MED-over shoulder-TXT]. 
2.8.1. *To be submitted by author. TEXT: Randomize all characters

2.8.2. Talent looking at pseudo-characters on the computer. TEXT: See protocol for Chinese word task design

3. Lexical Decision Task (LDT)
3.1. Set-up the lexical decision task, or LDT (pronounced L-D-T), by using standard experimental software to program the experiment according to software protocols [3.1.1-MED]. Ensure that 50% of the stimuli are characters for the ‘Yes’ response, and the others are pseudo-characters for the ‘No’ response [3.1.2-MED-over shoulder-TXT].
3.1.1. Talent setting up the computer. 
3.1.2. Show talent scrolling through characters on the computer. TEXT: 50% Real Characters, 50% Pseudo-characters
3.2. Ask the participant to judge whether the written stimulus appearing on the screen is a real character or not [3.2.1-MED]. Instruct them to respond as accurately and quickly as possible by pressing a corresponding key for either ‘Yes’ or ‘No’ [3.2.2-CU].  Remind the participant to use their right hand when making responses [3.2.3-MED]. NOTE that On-screen instructions should be in the target language. The English instructions in this video are merely for demonstration, and in actual situations they are presented in Chinese.
3.2.1. *Film as written

3.2.2. Show the key for ‘yes’, then show the key for ‘no’.
3.2.2(a) on-screen instructions [LM]
3.2.3. Talent points to the participants’ right hand. 

3.3. Begin the experiment with a 12 trial practice session [3.3.1-MED-over shoulder-TXT]. 
3.3.1. Participant sits at the computer. TEXT: During actual session--allow the participant to rest every 36 trails. 

3.4. Start each trial with a cross to indicate a fixation point at the center of the screen for 500 ms, which is accompanied by a 100 Hz warning tone for 200 ms [3.4.1-MED-over shoulder-TXT]. Then show a blank screen for 500 ms [3.4.2-MED-over shoulder-TXT].
3.4.1. *Film as written. TEXT: Fixation point duration: 500 ms; 100Hz warning tone: 200 ms. [Video editor: Play ‘Tone.wav’ file after “200 ms” is mentioned in the VO.]

3.4.2. *Film as written. TEXT: Blank screen: 500 ms

3.5. Next, show the target character on the screen [3.5.1-MED-over shoulder-TXT], until the computer detects the participant’s key response [3.5.2-CU]. Set the    inter-trial interval to 1000 ms, and measure the response time from the onset of the target character until a key-press response is made [3.5.3-MED-over shoulder-TXT].

3.5.1. *Film as written. TEXT: Visual Arc: 2o; Viewing distance: 70 cm
3.5.2. Participant makes a key press. 

3.5.3. Participant completing the task at the computer. TEXT: ITI: 1000 ms
4. Naming Task
4.1. For the naming task, use standard experimental software to program the experiment according to software protocols. Ensure that all of the stimuli are real characters [4.1.1-MED-over shoulder-TXT].
4.1.1. Talent setting up the experiment on the computer. TEXT: All real characters. 
4.2. Ask the participant to pronounce the written characters on the screen [4.2.1-MED]. Instruct them to make an oral response as accurately and quickly as possible, and judge this oral response as correct only when a participant pronounces it with the one correct pronunciation [4.2.2-MED].
4.2.1. Talent talking to the participant and points to a written character on the screen.
4.2.1(b) Talent judging the pronunciation sits behind the participant.
4.2.2. Talent talking to participant. (combined with 4.2.1)  
4.3. Use a microphone with a voice-activated circuit to detect the oral responses of the participants [4.3.1-MED].

4.3.1. Show microphone used to detect oral responses.

4.4. Just as done with the LDT, start each trial with a cross to indicate a fixation point at the center of the screen for 500 ms, which is accompanied by a 100 Hz warning tone for 200 ms [4.4.1-MED-over shoulder]. 
4.4.1. *Film as written. TEXT: Fixation point duration: 500 ms; 100Hz warning tone: 200 ms. [Video editor: Play ‘Tone.wav’ file after “200 ms” is mentioned in the VO.]
4.5. Then, show a blank screen for 500 ms, followed by the target character on the screen [4.5.1-MED-over shoulder-TXT]. Measure the response time and accuracy rate of the participant’s response [4.5.2-MED-over shoulder]. 
4.5.1. Primarily show the screen. TEXT: Blank screen: 500 ms
4.5.2. Show participant completing the task. 

5. Results: Robust frequency effect naming task compared to LDT
5.1. This protocol investigates Chinese character recognition by comparing the frequency effect between the LDT and naming tasks [5.1.1-LM].  Participants performed faster and more accurately for high-frequency characters, which is known as the frequency effect [5.1.2-LM].
5.1.1. Figure 1. Begin by showing all of the axes labels and the legend. Highlight ‘naming’ and ‘LDT’.
5.1.2. Figure 1: First, show the orange lines (low-frequency) for Naming and LDT. Then, show the blue lines (high-frequency) when ‘high frequency’ is mentioned in the VO. [Video editor: Add label ‘Frequency effect’]

5.2. Furthermore, in the naming task, a regularity effect was observed, which indicated that participants responded slower to the low-frequency irregular characters and non-phonograms [5.2.1-LM].
5.2.1. Figure 1: Put a box around the Naming Task data.  Highlight the orange data points for low-frequency irregular and low-frequency non-phonogram in the naming task. 
6. Conclusion (said by authors on camera)
6.1. Xinyu Gao: Once mastered, this technique can be done in 30 min if it is performed properly.

6.2. Xinyu Gao: While attempting this procedure, it’s important to remember to recruit sufficient participants and select proper stimuli.

6.3. Xinyu Gao: Following this procedure, other methods like fMRI can be performed in order to answer additional questions like which neural correlates are associated with the related cognitive processes.

6.4. Xinyu Gao: After its development, this technique paved the way for researchers in the fields of experimental and cognitive psychology to explore psycholinguistic topics such as the existence of pre-lexical phonology in Chinese recognition.
6.5. Xinyu Gao: After watching this video, you should have a good understanding of how to elucidate the role of phonology on Chinese recognition by comparing the results between the LDT and the naming task.
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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