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Engineering design teams are a hallmark of learning to engineer1, but students working in the online space may perceive groupwork to be more difficult than in 
person2. High-school teachers working in online and hybrid spaces need distributed groupwork options that will engage students in collaboration to develop 
cooperative skills. The Engineering Group Work Spectrum was developed drawing from diverse real-world collaborations. The Spectrum offers seven tiers of 
student interdependence from complete interdependence (a “three-legged race”) to completely independent work. The purpose of this spectrum is to provide 
practical choices for teachers to continue to use groupwork in engineering design instruction even as normal classroom routines and settings are disrupted by 
distance learning online or socially distanced learning in the classroom. 
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EXAMPLE: Cohesive Collections of Coded Personal Reflections 
 

The fourth line in the spectrum is: “We create a suite of designs that cohere in a group-created vision.” Examples of discrete designs 
cohering to one vision include fashion collections, an artist’s body of work, a coherent restaurant menu made up of various chef’s 
creations such as in Top Chef’s Restaurant Wars, or an advertisement campaign. This option is nicknamed, “Cohesive Collections.” 
 

This approach was piloted in an online summer camp for low-income first-generation students during the summer of 2020 (47 rising 
9th to 12th graders from two Midwest states, three teachers across the country, meeting synchronously one hour per day for 10 days). 
Students were tasked with coding apps and games to describe their personal experiences in 2020 or an optimism for 2021. This option 
was chosen so that students could cooperate in learning about engineering design and coding, but code individually from home.  
 

Each group was collectively responsible for defining a single design problem by coming to consensus on their stakeholders, criteria, and 
constraints. Each student produced an individual coded design evaluated individually for meeting the project and the group’s stated 
requirements. Each group presented together and was evaluated for coherence among the designs and articulation of themes. 
 

           
 

AFFORDANCES 

• Students shared personal feelings in individual designs. 

• Students thought deeply about problem definition with other students. 

• Assessment boundaries between individual and group work were clear and easy to assess. 

• The method gave “hope for pandemic group work” to a participating educator. 

• “The coding assignment it was a fun way to cooperate it into our learning” 
LIMITATIONS 

• Thematic unification was weak (e.g., topic, colors, actions.) 

• Seven students chose to work alone. 

• There was no other option for student expression besides coding made available.  



 


