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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No_____ 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? They are highlighted.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Also highlighted
E.  Will the filming need to take place in multiple locations? (Y/N) __No_____ If yes, how far apart are the locations? ___________________________________________________ 
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this experiment is to assess student response and performance during an examination activity in a laboratory setting using self-reports, biological measures and physiological measures. (Intro)
B. Interview (Said by you on camera. Don’t forget to smile!)  
1.1. Idalis Villanueva: This method can help answer key questions in the educational research field, such as student performance research, academic achievement emotions, and cognition. 
1.2. Idalis: The main advantage of this technique is that it has the potential to explore near real-time responses from students as they perform representative classroom activities such as test-taking. 

1.3. Idalis: I first had the idea for this method, when looking for tools to track student performance. I found that physical education uses these tools to study athletic performance and asked myself if the same can be applied to traditional classrooms.
1.4. Idalis: Demonstrating the procedure will be Maria Manuela Valladares, a graduate student from my laboratory. 

1.4.1. Interview style: Author saying the above 

C.  Ethics title card:

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Utah State University.

Protocol (read by voice talent at JoVE):

Videographer:  Maria wants to remain anonymous to the camera, so when we take wide and medium shots her face must not be towards the camera.  Good luck.
2. Orientation and Closure
[move 4.1 here]
2.1. Host an orientation for the volunteer participants at least a week or two before the laboratory session.  [WID]

2.1.1. Volunteers taking seats in conference/meeting room 

2.2. During the orientation, clarify all the terms of the IRB consent form. [MED]

2.2.1. Passing out IRB consent forms to participants

[move 4.2 here]
2.3. Then, demonstrate how to use the galvanic skin sensor. [CU]

2.3.1. Instructor puts on a skin sensor, cleaning sensor
2.4. In turn, secure a galvanic wrist sensor to each volunteer. [MED]

2.4.1. Attaching sensor to one volunteer

  [move 4.3 and 4.4 here]
2.5. Make certain that the sensor straps secure the participant's wrist. [CU]

2.5.1. testing the strength of the straps

2.6. Next, demonstrate the proper procedure [3.5.1] for salivary sample collection.  [3.5.2]

2.7. Also, be sure to explain the applicable risks and benefits of the study. [MED]

2.7.1. Volunteers being spoken to, nodding heads, looking over risk/benefit hand-out sheets

2.8. [move to after 4.9] Later, after the study is completed, offer the participants nourishment, [2.8.1-WID] and, if required, provide them receipts for future monetary compensation. [2.8.2-WID]
2.8.1. Participants funneling into a room with snacks and drinks laid out, some start to help themselves 
2.8.2. [combined with 2.8.1] Talent passing out receipts to participants 
3. Testing: Salivary Biomarker Assay
3.1. To begin, make a record of the participant’s study ID code [3.1.1-WID] and the unique wrist sensor bar code provided by the supplier [3.1.2-CU] to ensure consistency during any potential follow-up sessions. [3.1.2-MED]

3.1.1. Establish the talent filling out table with ID codes, participant approaches talent, talent looks at sensor

3.1.2. Details of wrist sensor code 
[move 3.4 here]
3.1.3. Talent logs sensor code on table and passes the skin sensor to the volunteer 

3.2. Next, provide the participants with a checklist that covers pertinent activities during the last 24-hour period.  [MED]

3.2.1. Passing out checklists to participant(s)

3.3. Use the list provided by the manufacturer, [3.3.1-CU] which includes items like physical activity and use of hormone-based products like lotions. [3.3.2-CU]

3.3.1. Participant filling out a check list, focus on the items on the list so they can be read

3.3.2. Filled out check list, showing items associated with use of hormone-based products 

3.4. While the volunteers fill out the checklist, make certain [3.4.1-MED] that the salivary sample vials are pre-labeled and time stamped. [3.4.2-CU]

3.4.1. Looking over salivary sample vials

3.4.2. [combined with 3.4.1] Detail of correctly labeled samples vials (and adding time stamp if possible)

3.5. When the participants collect salivary samples, instruct them to pool saliva in the tip of their lips [3.5.1-ECU] before spitting into the vial. This will minimize bubble formation, which can affect the accuracy of the results. [3.5.2-CU]  Their lips should also not contact the sample vial. [3.5.3-ECU]  

3.5A Presenting subject w/saliva vial & gloves & lemon
3.5.1. Pooling saliva on lips

3.5.2. Spitting saliva into vial with minimal bubbles

3.5.3. Sample in vial, few/no bubbles

3.6. Touching the vial edge in any way can introduce contaminants, so avoid this. [MED]

3.6.1. After collecting sample, setting vial on collection tray using approach that does not introduce contaminants 

3.7. To encourage salivary production, ask the participants to smell a citrus fruit, [3.7.1-MED] such as a lemon, and instruct them to tilt their heads forward to speed up salivation. [3.7.2-MED]

3.7.1. Participant sniffs a lemon

3.7.2. Participant tilts head forward and loads sample vial with saliva

3.8. When handling the samples, wear aseptic gloves to minimize cross-contamination. [MED]

3.8.1. Collecting and organizing the sample vials

3.9. After collecting all the samples, double-check that all the vials are labeled and time stamped. [MED]
3.9.1. [combined with 3.8.1] Pan over the filled sample vials, talent turns them all so the time stamps and labels are visible
[move 4.6 here]
4. Testing: Galvanic Skin Response
4.1. In preparation, participants should wear a clean sports wrist band  [4.1.1-WID] over their non-dominating wrist, where the sensor will be placed, for an hour. [4.1.2-MED]
4.1.1. Passing out wrist bands to participants

4.1.2. Covering wrist with wrist band
4.2. Before placing the sensor on a participant, [4.2.1-MED] clean the wrist sensor with 70% alcohol or isopropranol to remove any dirt and residue. [4.2.2-CU]

4.2.1. Preparing swab with alcohol

4.2.2. Using swab to clean a dirty sensor, show that it gets clean

4.3. Now, on the non-dominant wrist, locate the median nerve, the sensor must be [4.3.1-CU] placed over this nerve to read pulse and heart rates properly. [4.3.2-CU]

4.3.1.   Probing wrist and finding median nerve then marking its position

4.3.2. positioning sensor over marked position

4.4. Then, secure the sensor using the bands.  Get a tight fit. [CU]

4.4.1. Film as written

4.5. To start the data collection, press the indicator light on the sensor. [ECU]

4.5.1. Film as written

4.6. Verify at this point that the wrist band data is still recording.[CU]

4.6.1. The light on the sensor changing from red to green to needs to be white

4.7. For a pre-defined time period, collect baseline data.  [4.7.1-LM] Ask the participants not to move their wrists with the sensor during this period. [4.7.2-CU]

4.7.1. Figure 1

4.7.2. Participant conducting desk activities without moving wrist sensor 
4.8. After establishing the baseline, start the slide presentation [4.8.1-WID] which shows the problem set for the experimental exam activity. [4.8.2-MED]
4.8.1. The slide presentation starts, show room, participants and talent operating slide show
4.8.2. [combined with 4.8.1] Participant working on exam question, slide changes in background
4.9. After collecting all the required data, turn off and remove the wrist sensor, in reverse order.   [MED]

4.9.1. Removing and turning off the wrist sensor

[move 2.8 here] 

4.10. Also, wipe each sensor clean, again. [CU]

4.10.1. Wiping the sensor clean
4.11. Later, retrieve the electrodermal data using the manufacture’s software.  [MED]
4.11.1. Talent goes to computer to check the data
4.12. Log in to the account and click on Sessions.  Select the date of the study and click on the Download tab.  The data is provided in a csv file for easy use.  

4.12.1. To be provided by authors, SCREEN CAPTURE – see below.
4.13. Next, retrieve the electrodermal data in Empatica Connect. To do this, click View on any of the desired sessions and capture the data collected before, during and after the testing regime.
4.13.1. To be provided by authors, SCREEN CAPTURE – see below.
5. Results: Hormonal and Emotional Responses to Testing
5.1. Salivary biomarker levels differed by gender from the beginning to the end of the exam.  Hormones such as estradiol increased in men while progesterone levels increased in women.  Spatial activities during test-taking were up-regulated in women through increased testosterone whereas DHEA levels showed no significant differences between genders.  

5.1.1. Fig 1

5.2. Measurement of emotion via physiological arousal using galvanic skin response, demonstrated differential responses unrelated to the type of exam but showed instances of cognitive engagement during the test-taking experience for all participants as seen by the GSR tonic peaks compared to the baseline.

5.2.1. Figure 2

5.3. Curiously, the self-reports completed by the participants while they wore the sensors, suggest that there was no perceived change in emotional state during the exam.

5.3.1. Fig 3A

5.4. However, when participants were asked to respond to the interview questions that paralleled the self-report, physiological arousals were found, noted by an increased tonic response. This suggests a tie between emotional activation and cognitive or verbalized recollection.

5.4.1. Fig 3B

6. Conclusion (said by authors on camera)
6.1. Idalis: After watching this video, you should have a good understanding of how to conduct research involving self-reports using salivary biomarkers and physiological sensors to assess student responses to select activities. 
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.  

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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