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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N 

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N 

Protocol Length
Number of Shots: 25


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Burkhard Hoppenstedt: Performing data analytics with smart glasses has enormous potential in the context of Industry 4.0, as the data can be analyzed directly at a machine site [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Burkhard Hoppenstedt: Using smart glasses, the operator is able to analyze data while keeping the hands free for maintenance work [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics Title Card

1.3. Procedures involving human subjects have been approved by the Ethics committee of Ulm University.


Protocol
2. Experimental Preparation
2.1. Perform the experiment in a room equipped with a desktop computer and mixed reality smartglasses [1].
2.1.1. WIDE: Talent welcoming Participant into room, with computer and glasses visible in frame
2.2. Ask the Participant to put on a skin conductance measurement device [1-TXT] and have the Participant rest for 5 minutes to acquire a baseline stress level measurement [2].
2.2.1. Talent giving device/Participant putting on device Videographer: Difficult step TEXT: Alternate device use between subsequent participants
2.2.2. Participant resting while wearing device
2.3. Then inform the Participant that the experiment will take 40 to 50 minutes [1] and ask the Participant to fill out a State-Trait Anxiety Inventory questionnaire for measuring perceived stress during the experiment [2].
2.3.1. Talent explaining experimental time period
2.3.2. Talent giving Participant questionnaire/Participant filling out questionnaire

3. Mental Rotation Test and Spatial Sound Ability Evaluation

3.1. To perform a mental rotation test, have the Participant sit in from of the desktop computer [1] and inform the Participant that they will have to identify similar objects with different positions in a simulated 3D space [2].

3.1.1. WIDE: Talent gesturing/Participant sitting in front of computer Videographer: Important step
3.1.2. Talent explaining test 

3.2. Inform the Participant that only two of the five shown objects will be similar [1] and that they will have 2 minutes to complete seven tasks [2].

3.2.1. SCREEN: To be acquired by Authors: Representative shot of object(s) 
3.2.2. Participant at computer, completing task(s), with monitor visible in frame

3.3. To perform a spatial sound ability evaluation, explain to the Participant that six sounds will also be played for 13 seconds per sound [1] and that the Participant will have to detect the direction from which the sounds are made [2].

3.3.1. Talent explaining sounds to Participant sitting at computer
3.3.2. Participant listening/indicating direction of sound Videographer: Important step; Videographer/Video Editor: please include sound as possible

4. Outlier Detection Skill Evaluation

4.1. To perform an outlier detection skill evaluation, have the Participant put on the mixed reality smartglasses [1] and explain that 8 outliers must be found within the world created for the mixed reality smartglasses [2].

4.1.1. WIDE: Talent giving glasses to Participant/Participant putting on glasses
4.1.2. Talent explaining to Participant wearing glasses 

4.2. Explain that an outlier is a red-marked point within a group of white points that will turn green when the Participant detects the red-colored point by directing their gaze it [1][2].

4.2.1. SCREEN: To be provided by Authors: Video showing red-marked point within group of white points, then red point turning green Video Editor: please emphasize red and white and green points when mentioned 
4.2.2. Talent explaining about points Video Editor: please use only if 4.2.1. not able to be captured by authors

4.3. Further explain that not only visual help will be provided, but that environmental sound cues will also be included to help locate the outliers [1].

4.3.1. Talent indicating to Participant with glasses while sound is played Videographer/Video Editor: please include sound 

4.4. Then inform the Participant that the required time for each task, the length of walking, and their final moving position in relation to their starting position will be recorded [1].

4.4.1. Talent explaining while Participant with glasses is moving and locating point

5. Cluster Recognition Skill Evaluation

5.1. To perform a cluster recognition skill evaluation, explain to the Participant that they will need to locate six clusters within the world created with the used mixed reality smartglasses [1], emphasizing that the Participants will have to distinguish between overlapping clusters by navigating around the clusters using voice commands [2].

5.1.1. WIDE: Talent explaining clusters to Participant wearing glasses
5.1.2. Talent explaining while Participant wearing glasses uses voice commands Videographer: Important step

5.2. When all six of the clusters have been located, have the Participant sit at the computer without the smartglasses [1] and explain that the same type of clusters must now be detected within the computer software [2].

5.2.1. Participant taking off glasses and sitting down
5.2.2. Talent indicating clusters on computer, with monitor visible in frame Videographer: Important step

5.3. At the end of the desktop evaluation, ask the Participant to fill out a new State-Trait Anxiety Inventory questionnaire, a self-developed questionnaire for gathering subjective feedback, and a demographic questionnaire [1].

5.3.1. Talent giving questionnaires to Participant

5.4. Then have the Participants remove the skin conductance measurement device [1] and thank the Participant for the participation [2].

5.4.1. Talent gesturing/Participant removing device
5.4.2. Talent shaking Participant hand or smiling/nodding head or similar






Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
3.1.1., 3.3.2., 5.1.2., 5.2.2.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.2.1. The correct positioning of the device. Unfortunately, the monitoring of values cannot be done live. Therefore, values can only be checked afterwards.


Results
6. [bookmark: _Hlk27388131]Results: Representative Multilevel Model Analyses

6.1. In this representative analysis [1], low and high performers demonstrated no differences in their baseline variables [2], although the low performers had a higher percentage of female participants than high performers [3] and high performers were younger than low performers [4].

6.1.1. LAB MEDIA: Table 2
6.1.2. LAB MEDIA: Table 2 Video Editor: please emphasize rows from Gender, n (%) to Master
6.1.3. LAB MEDIA: Table 2 Video Editor: please emphasize Low Performer:Female data cell
6.1.4. LAB MEDIA: Table 2 Video Editor: please emphasize High Performer: <25 and 25-35 data cells

6.2. For the cluster recognition task [1], low and high performers did not differ significantly between the 2D application and 3D approach [2].

6.2.1. LAB MEDIA: Table 3
6.2.2. LAB MEDIA: Table 3 Video Editor: please emphasize Time with desktop across tasks and Alteration of time with Hololens across tasks rows 

6.3. For the outlier detection task, high performers were significantly faster than low performers [1] and required a shorter walking distance to solve the tasks [2].

6.3.1. LAB MEDIA: Table 3 Video Editor: please emphasize Alteration of BoundingBox, Pathlength, PathVariance, PathMean, and AngleVariance, and AngleMean for high performer across tasks rows
6.3.2. LAB MEDIA: Table 3 Video Editor: please emphasize Pathlength for low performer across tasks and Alteration of Pathlength for high perform across tasks rows

6.4. Indeed, the BoundingBox, Pathlength, PathVariance, PathMean, Angle-Variance, and AngleMean values increased significantly from task to task [1], although the recorded time showed little change from task to task using the mixed reality smartglasses [2].

6.4.1. LAB MEDIA: Table 4 Video Editor: please emphasize all “Alteration from task to task” rows
6.4.2. LAB MEDIA: Table 4

6.5. Based on the spatial sounds, the participants were able to solve the tasks in the outlier detection case quicker than without using spatial sounds [1].

6.5.1. LAB MEDIA: Table 5 Video Editor: please emphasize “without sound across tasks” rows

6.6. Notably, the State-Trait Anxiety Inventory scores did not demonstrate significant differences between the pre- and post-task assessments [1].

6.6.1. LAB MEDIA: Figure 10

6.7. In addition, small but significantly faster cluster recognition times were observed when participants used the mixed reality smartglasses [1] compared to those observed when the participants used the desktop computer [2].

6.7.1. LAB MEDIA: Table 6 Video Editor: please emphasize Alteration of time with Hololens across tasks row
6.7.2. LAB MEDIA: Table 6 Video Editor: please emphasize Time with desktop across tasks





Conclusion
7. Conclusion Interview Statements
7.1. Burkhard Hoppenstedt: As filtering for experts in this new domain is essential, we have included many pretests [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.1.1., 3.2.2.) 
7.2. Burkhard Hoppenstedt: Although we tested the methods in a neutral room, it would be interesting to see real machine instructors in a factory setting analyzing their data [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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