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3.2.2 Protocol Activity 

A graduate student team of four was tasked with creating a function structure for 

an automatic recycling sorter [96].  The specific prompt is provided below in Table 7. 

Table 7 Protocol activity prompt (from [95,96]) 

“Design an automatic recycling machine for household use. The device should sort 
plastic bottles, glass containers, aluminum cans, and tin cans. The sorted materials 
should be compressed and stored in separate containers. The amount of resources 
consumed by the device and the amount of space occupied are not limited. However, 
an estimated 15 seconds of recycling time per item is desirable.” 

 

The team was told that they could take as much time as needed to complete the 

activity, but that the activity typically lasted about an hour.  The team used a white board 

equipped with a data capture system to record their responses that was laid on a table.  The 

data capture system recorded each marker stroke and edit so that researchers could capture 

the team’s completion of the function structure. 

Two cameras recorded the team completing the protocol activity.  The cameras were 

set up on opposite corners of the room to capture as much of the room as possible.  The 

cameras also recorded the audio from the activity.  Figure 3 demonstrates the experimental 

setting from the point of view of the two cameras in the room. 
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Figure 3 Protocol experimental setup, from the view of each camera. 

3.2.3 Participants 

The participants for this study were enrolled in an engineering and systems design 

summer course during May 2017 at Clemson University.  The four participants were 

graduate students from Purdue University, Georgia Institute of Technology, University of 

Alabama – Huntsville, and Arizona State University.  Two of the team members were PhD 

students and the other two members were pursuing an MS.  The participants were studying 

engineering design in mechanical and systems engineering programs.  The team members 

had limited experience with functions structures and black box models.  The team members 

were from India, China, Italy, and Greece.  The team was composed of one female and 

three male members.  The age range of the team spanned from 22-26. 

3.2.4 Applying the Initial Leadership Protocol 

The team was recorded as it competed the function structure activity.  The activity 

took 53 minutes from when the team first received the prompt, until it completed the 

function structure. 

Three raters (A, B, & C) independently watched ten-minute segments of the video 

and applied the initial leadership protocol.  The application of the leadership protocol is 
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On the following Monday, 10/23/2017, a sponsor representative sent an email to 

the faculty adviser outlining the changes to the project scope that both parties agreed upon 

during the midterm meeting.  The faculty adviser forwarded the email, along with 

additional comments, to all the students involved with the project.  This initiated the official 

change in the project scope and organization of the student teams.  The email sent to the 

students, and the forwarded message from the sponsor, is included in Appendix D (note all 

identification information has been removed or generalized to REPRESENTATIVE, 

FACULTY ADVISER, or GRADUATE COACH). 

The change in project scope and organization negatively affected the ongoing case 

study.  The teams did not operate independently past 10/23/2017, however, the recordings 

of the weekly team meetings and design review meetings continued.  The teams worked 

together for the second half of the semester and did deliver a functioning prototype to the 

sponsor. 

After the project was completed the decision was made to only apply the leadership 

protocol to the first six weeks of design team observations.  The case study was designed 

to identify and compare leadership behaviors between three independent design teams.  

When the teams were redirected on 10/23/2017 this violated the purpose of the case study 

and therefore the leadership protocol was not applied to the team meeting recordings in the 

second half of the semester. 

The organization of the design teams during the second half of the semester 

represented that of a multi-team system [107].  The team meetings and design review 
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APPENDIX C 
 

IRB CONSENT FORM 
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APPENDIX D 

SPONSOR REDIRECTION EMAIL 


