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Author Questionnaire:

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

2. Does your protocol include 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.

3. Which steps from the protocol section below are the most important for viewers to see? 
Steps 2.1, 2.2, 2.3, 2.6
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?
The most difficult aspect is the analysis.
5. Will the filming need to take place in multiple locations? YES
The interview portion will be in a neighboring building. The two buildings are next to each other on campus. 



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera):

1.1. Eve Higby: The lexical decision task is used to measure word recognition speed. This task can reveal characteristics of the mental lexicon and help us understand how the lexicon changes with aging and with neurodegenerative disorders [1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Eve Higby: Many language tasks require the coordination of language and other aspects of cognition. The lexical decision task does not rely heavily on other cognitive abilities, which may be compromised in some populations, like patients with dementia. [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.3. Eve Higby: Helping to demonstrate the procedure will be Dalia Garcia, our lab manager. 

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.


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 Ethics Committee of the Hospital District of Northern Savo.

Section - Protocol
2. Experimental Design and Procedure
Authors, please upload all screen captures to your project page.
2.1. Place the participant in front of a computer monitor at a viewing distance of about 80 cm in a normally lit room [1].
2.1.1. WIDE: Participant walks into room and sits at the computer. 
Note to Videographer: Authors find this step important
2.2. Instruct the participant to decide as quickly and accurately as possible whether the letter string on the screen is a real word or not  [1] by pressing one of two corresponding buttons [2].
2.2.1. Talent peaks to participant to explain the experiment.
Note to Videographer: Authors find this step important
2.2.2. CU: Talent points to 2 buttons. 
Note to Videographer: Authors find this step important
2.3. Start the experiment with a practice session that includes a small number of trials, with one word presented horizontally per trial, subtending a visual angle of about 5°. Divide the experiment into blocks and give short breaks after the practice session and between the blocks to allow participants to rest their eyes and reduce fatigue [1-TXT].
2.3.1. MED-over shoulder: Participant sitting at computer.  Show a few trials, with one word presented after another. Then, show ‘break’ screen. 
TEXT: 15 words and 15 pseudo-words not included in the actual experiment
Note to Videographer: Authors find this step important
2.4. Next, start each new block with a few filler items of common nouns such as dog, sister, or year that will not be included in the analysis. Present the items in a random order [1].
2.4.1. SCREEN: To be provided by the authors –  Show filler items - common nouns such as dog, sister, year, being presented on the screen. 
2.5. Begin each experiment trial with a fixation mark appearing in the center of the screen for 500 ms, followed by a blank screen for another 500 ms [1-TXT].
2.5.1. SCREEN: To be provided by the authors –  Show fixation cross, followed by a blank screen.
TEXT: Blank Screen: 500 ms   Author comment: This is in the screen capture for 2.4.1., but it is pretty fast because both the fixation screen and the blank screen are only half a second long.
2.6. Immediately after the blank screen, present a letter string for 1,500 ms [1] or until the participant responds [2]. Finally, after a response is made, follow again with a blank screen until 3000 ms has passed from the beginning of the trial [3-TXT].
2.6.1. MED-over shoulder: Show participant sitting at computer.  Show a letter string on screen. Note to Videographer: Authors find this step important
2.6.2. CU: Participant presses response button. 
2.6.3. MED-over shoulder: Show participant looking at blank screen.  
TEXT: Repeat sequence until all items have been presented. Author comment: To film this step, I had to lengthen the duration of the blank screen because the blank screen typically appears for only half a second. So I slowed the whole thing down. Please do not include the fixation cross and the word in this shot because the duration of the blank screen between them was exaggerated.
3. Analysis with a mixed-effects model in R
Note to Video Editor: Steps 2.5. – 2.8 all have code as text overlays. This code could be used for animation instead.
3.1. [bookmark: _GoBack]Begin by opening the output file of the presentation program and obtain the reaction time, measured in milliseconds for each trial. 
3.1.1 SCREEN: To be provided by the authors – Check the output file
3.2. Import data into R by using, for example, the ‘read.table’ (pronounced read dot table) function. Install the packages lme4 and lmerTest. Attach packages with the function ‘library’ or ‘require’ [1]. 
3.2.1. SCREEN: To be provided by the authors – Import data into R. Install and attach software packages as described in the voice over. 
3.3. Check the need for transformation using the ‘boxcox’ function as the distribution of reaction time data is typically highly skewed [1].
3.3.1. SCREEN: To be provided by the authors –  Open output file. Show RTs for each trial on screen. Use boxcox function to check need for transformation.  Author comment: There are two different videos for this step. One shows the output file and the other shows the boxcox function.
3.4. Transform the reaction time values using inverted transformed reaction times or binary logarithms of reaction times since these transformations tend to provide more normal-like distributions for reaction times in lexical decision experiments than raw reaction time values [1-TXT].
3.4.1. SCREEN: To be provided by the authors – Transform the reaction time values using inverted transformed RTs.
TEXT: -1000/RT; log2(RT)
3.5. Next, exclude pseudo-word and filler trials, as well as incorrect responses and omissions. Exclude trials with response times faster than 300 ms because they typically indicate that the participant was too late responding to a previous stimulus [1].
3.5.1. SCREEN: To be provided by the authors – show all trials that should be excluded. 
Author comment: 3.5.1 should be accompanied by the voice saying “Exclude trials in which the participants’ responses were incorrect or had omissions” and “Exclude trials for pseudo-words and fillers”
3.5.2 should be accompanied by the voice saying “Exclude trials with reaction times faster than 300 ms because they typically indicate that the participant was too late responding to a previous stimulus.” In this screen capture, there are two lines of the code, so each line should be accompanied with the sentences: “in case you chose inverted transformed reaction times” and “in case you chose binary logarithms of reaction times”
3.6. Next, build a basic linear mixed-effects model that identifies reaction times as the outcome measure and Subject, Item, and Trial as random effects. Add the random effects in order to estimate random intercepts for each of the random effects. Add explanatory variables in a theoretically motivated order. For instance, add words’ base frequency as a fixed effect. Insert variables, such as base or surface frequency into the model with a transformation that results in a more Gaussian distribution shape [1-TXT].
3.6.1. SCREEN: To be provided by the authors – Authors, show the linear mixed-effects model g1 and g2. Add random effects and explanatory variables on screen.  
TEXT1: g1 = lmer (RT ~ (1 | Subject) + (1 | Item) + (1 | Trial), data = yourdata)
TEXT2: g2 = lmer (RT ~ log(BaseFrequency + 1) + (1 | Subject) +  (1 | Item) + (1 | Trial), data = yourdata)
Video editor: TEXT
3.7. Check with the ‘anova’ (pronounced ay-nova) function if adding each predictor significantly improved the predictive power of the model compared to a model without the predictor. If there is no significant difference in the fit of the new model over the simpler model, choose the simplest model with fewer predictors. Then, check the Akaike (pronounced ah-kai-e-kay) Information Criterion of each model, using the AIC function. Lower values indicate a better fit for the data [1-TXT]
3.7.1. SCREEN: To be provided by the authors – Authors, on screen perform the steps to check the anova. Then check AIC. Type AIC (g1); AIC (g2). 
TEXT1: anova(g1, g2)
TEXT2: AIC (g1); AIC (g2)
3.8. Next, check for theoretically motivated interactions between predictors. For instance, add a term of interaction, the log of BaseFrequency by Age. Then, add by-participant random slopes for predictors by including “1 +” before the variable name, then a vertical bar, then “Subject”, because participants’ reaction times might be affected by their individual characteristics or by words’ lexical characteristics in different ways [1-TXT].
3.8.1. SCREEN: To be provided by the authors – Authors, on the screen, perform the steps to add a term of interaction. Add by-participant random slopes for predictors by including “1 +” before the variable name. 
TEXT: g3 = lmer (RT ~ log(BaseFrequency + 1) + Age + log(BaseFrequency + 1) : Age  + (1 + log(BaseFrequency + 1 | Subject) +  (1 | Item) + (1 | Trial), data = yourdata)
3.9. Run the analysis for each participant group separately or run an analysis on all data, with group as a fixed-effect predictor, and then test for an interaction of group by significant predictors. In order to remove the influence of possible outliers, exclude data points with absolute standardized residuals exceeding 2.5 standard deviations, and re-fit the model with the new data [1-TXT].
3.9.1. SCREEN: To be provided by the authors – Authors - Run analysis, and exclude data points. 
TEXT1: g4 = lmer (RT ~ log(BaseFrequency + 1) + Age + log(BaseFrequency + 1) : Age  + Group + log(BaseFrequency + 1) : Group +  (1 + log(BaseFrequency | Subject) +  (1 | Item) + (1 | Trial), data = yourdata)
TEXT2: yourdata2 = yourdata [abs(scale(resid(g4))) < 2.5, ]
TEXT3: g5 = lmer (RT ~ log(BaseFrequency + 1) + Age + log(BaseFrequency + 1) : Age  + Group + log(BaseFrequency + 1) : Group + (1 + log(BaseFrequency +1 | Subject) +  (1 | Item) + (1 | Trial), data = yourdata2)
Video editor: Incorporate these lines of code into animation.  Author comment: The lines of code are already in the animation.
3.10. Finally, in the case of exploratory data-driven analysis, use a backward stepwise regression. Include all variables in the initial analysis and then remove non-significant variables from the model in a step-by-step fashion [1-TXT]. 
3.10.1. SCREEN: To be provided by the authors – Apply backward stepwise regression. Show code used to do this on the screen.
TEXT: step (g4)

Section – Results
4. Results: Lexical variables impact word recognition in neurologically healthy younger and older adults, people with Alzheimer’s disease, or Mild Cognitive Impairment.
4.1. These results indicate how word recognition speed might be different for younger adults and older adults. Only two principal components, PC1 and PC4, were significant in the young adults [1]. Three PCs were significant predictors in the models for elderly controls [2], individuals with MCI [3], and individuals with AD. This third component – PC2 – is interpreted as reflecting the influence of form-based aspects of a word on word recognition speed [4].
4.1.1. LAB MEDIA: Table 3 Video editor: Highlight PC1 and PC4 rows.
4.1.2. LAB MEDIA: Table 4 Video editor: Highlight PC2 row. Add title “Healthy Elderly Controls”. 
4.1.3. LAB MEDIA: Table 5 Video editor: Add on screen next to table 4. Highlight PC2 row. Add title “Mild Cognitive Impairment”.
4.1.4. LAB MEDIA: Table 6 Video editor: Add on screen next to table 4 and 5. Highlight PC2 row. Add title “Alzheimer’s Disease”.
4.2. Further, one interesting difference between the three elderly groups emerged: education significantly predicted speed of word recognition for elderly controls [1] and individuals with MCI [2], but not for individuals with AD [3]. 
4.2.1. LAB MEDIA: Table 4 Video editor: Add title “Healthy Elderly Controls”. Highlight Education Row.
4.2.2. LAB MEDIA: Table 5 Video editor: Add title “Mild Cognitive Impairment”. Highlight Education Row.
4.2.3. LAB MEDIA: Table 6 Video editor: Add title “Alzheimer’s Disease”.



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera):
5.1. Eve Higby: This methodology can be applied to other types of questions about the mental lexicon and to other populations, such as multilinguals or people with aphasia [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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