
Appendix 
Coding Scheme for Engineering Design Activity Analysis (Adapted from Atman et al., 1999; Wendell, 2014) 

Code Meaning Example
Design Acclivities 
Problem Definition 
(PD) 

Define what the problem is, including 
stating constraints, identifying criteria, 
and identifying sub-problems 

“Why does this one keep turning like this? Which one is supposed to 
turn? [Something kept turning]” 

Gathering 
Information 
(GATH) 

Look for information to solve the 
problem and discuss the information 
they gathered 

“[Read the manual] Assemble to the DC motors. Does that take a special screw? 
Yes. It does 

Generating Ideas 
(GEN) 

Generate ideas to solve the problem “But that means its RC [Remote Control] 2 and it’s not in the 2. I think it’s 
supposed to be 7.”  

Modeling (MOD) Detail how to develop problem 
solution. It includes estimating 
something and making a part fit into 
the design. 

“Yes, but the 2 by 1s [L frames] won’t work because it is supposed to like go 
through, but it won’t.” 

Making (MAK) Decorate, assemble, and program 
robots 

“Wheel guide… [Kept searching for a proper part to assemble the wheel guide] 
Is this okay? [Talked to herself]” 

Feasibility Analysis 
(FEAS) 

Judge whether the potential solution 
will work. 

That one [robot] looks really easy. 

Evaluation (EVAL) Compare solutions, test a design, and 
evaluate the results 

“I think the arms are just backward.” 

Decision (DEC) Select or eliminate one solution “Alright. We are going to do the jet bot.” 

Design-Related Conversational Moves 
Revoicing (REV) Restate one’s idea or understanding Speaker 1: “And then the last one [the last button on the remote control] would be, 

forward. Because we only have 5 buttons.” 
Speaker 2: “Forward. The go.” 
Speaker 1: “So it’s forward, each of the lights, each of the individual lights, and 
then all three lights.” 

Requesting (REQ) Ask for clarification about an idea or 
design detail. 

Speaker 1: “The left motor, the right motor, and. So the left motor goes to Port 1.”  
Speaker 2: “In port 1?” 

Agreement (AGR) Agree with a partner Speaker 1: “We will do recycling. We can make it walk. I’m just saying out.” 
Speaker 2: “You know… I like it.” 



Disagreement (DIS) Disagree with a partner Speaker 1: “But like the back part goes this way, to this motor [Looked at 
the manual]. You see? That flipped, like the other way.” 
Speaker 2: “No, it’s this way.” 

Respond (RESP) A response to a teammate that did not 
simply show agreement or 
disagreement 

Speaker 1: “Do we have buttons or do we have a remote control?” 
Speaker 2: “Remote control.” 

Respond to 
Instructor (RtI) 

Responded to instructor when the 
instructor asked them questions about 
their problems or design during their 
help seeking 

Speaker 1: “Why does the left motor only have two and right motor have three?” 
Instructor: “Maybe you put a stepper motor on instead of a regular motor.”  
Speaker 1: “Yes, we did.” 

Other (OTH) Conversation not relevant to the 
problem being solved 

“Yeah! You’re the master of the programmer. I’m just a muscle. Hahaha.” 


