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Abstract: The Innovate to Mitigate project adapts crowdsourcing to support project-based 
STEM education, posing design challenges for secondary-school students to design feasible 
innovative strategies to mitigate CO2 emissions and thus global warming. The paper presents 
evidence that the web-mediated communities of practice support learning of STEM concepts 
and practices and provides an accounto d  CO



In this paper we ask: (i) What evidence is there that crowd sourcing led to changes in students' design 
artifacts and rationales, generated during an I2M challenge? (ii) How are these changes related to students' 
science discourse with each other and with scientists giving feedback on the project designs? 

Methods 
Student teams propose a design abstract, based on a mitigation strategy such as energy conservation, alternative 
energy generation, or social/behavioral change. Since abstracts scaffold the whole investigation, students are 
asked to describe their idea, how



this device? How accessible is it for people to obtain said materials?” (Add on, Say more). Ned, commenting on 
the same abstract, asked, “How would gravity be used to generate electricity? How much would the device cost? 
Would it be relatively simple? […] How would this collect drinkable water?” (Add on, Ask for Evidence). 
Commenting on Dream Team’s abstract proposing to innovate on textile dyeing, Micah Red asked, “Some of 
your words are a little hard to understand. Could you please explain what a super-degrading microorganism is? 
Or give an example?” (Say more). 

Scientists, on the other hand, tended to suggest new but related ideas, and to ask for reasoning. For 
example, Gina commented on Team Imoto’s abstract as follows, “I wonder how you're thinking about its possible 
impact on reducing emissions. Will you measure the current produced, then do a calculation […] to come up with 
an overall guesstimate of greenhouse gas reduction?” (Add on, New Idea, Ask for Evidence and Reasoning). 
Commenting on the textile dyeing abstract, Benny asked, “Does it make a difference whether the dyes being used 
are plant- or mineral-based, as opposed to synthetics? I know weavers and spinners in my area […] believe these 
dyes are better for the environment. I am not sure it's true, though.” (Add on, Ask for Evidence, New Idea, Ask 
for Reasoning). 

Regardless of how probing the comments and questions were, the conversational exchanges between 
teams and commenters uniformly revealed productive reasoning and development of science practices. For 
example, the following exchange occurred in discussion of the Carbon Cancelling Cougars design, which was to 



  Therefore, the overall health of these ecosystems is critical to combat climate change.”

Discussion and significance 
This paper provides preliminary evidence that a crowd-sourced challenge, situated in a heterogeneous community 
whose conversations are scaffolded by a shared purpose, can enable substantive STEM learning. As the exchanges 
between commenters and responders show, the abstracts gained empirical and theoretical strength as participants 
practiced "productive science talk." Research has shown that student uptake of productive talk moves generally 
only increases after the moves have been modeled in the classroom by a teacher (e.g., Murphy et al., 2018; Sedova 
et al., 2016), yet this type of discourse emerged without coaching in the I2M community. Furthermore, our 
findings show that this productivity – in discourse, in reshaped abstracts - was made possible by the diversity in 
expertise central to learning in a community of practice. Future research will focus on the impact of including 
additional crowdsourcing opportunities in the course of future competitions and on the microgenesis of concepts 
and practices in an extended, discourse-mediated design project. 
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