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Abstract: We brought together high school science teachers, paleoclimate scientists, and 

museum educators/researchers as a museum-based scientist/teacher inquiry group (or mSTIG) 

to merge a one-day teacher professional development opportunity at the Smithsonian’s National 

Museum of Natural History with curriculum design ideation to create formal lessons utilizing 

cutting-edge climate change science. Here we report the first of three benefits. We suggest our 

mSTIG model can be a powerful way to integrate leading scientific thought into formal 

curriculum and that natural history museums are compelling places for this type of synergy.  

Introduction 
It can be difficult for the leading edge of scientific thought to make its way into formal primary or secondary 

education, in large part because curriculum designers and world-class scientists are rarely in the same spaces.  In 

order to investigate how the unique space of a natural history museum might be leveraged to support scientist, 

teacher, curriculum designer collaboration we sought to answer the following research question: What are the 

affordances when combining teacher professional development and curriculum design using design-based 

research methodologies in a museum context? To answer this question our team brought together a museum-

based scientist/teacher inquiry group, or mSTIG, composed of teachers, scientists, museum educators, and 

curriculum designers. This mSTIG developed proto-lesson ideas, termed lesson seeds, which the research team 

then analyzed for insight on how best to build formal high school curriculum highlighting the science of the Fossil 

Atmospheres project (Barclay and Wing, 2016; Soul et al., 2019). The Fossil Atmospheres project uses Ginkgo 

leaf fossils, along with historic herbarium leaf samples and modern leaves collected in nature and grown under 

experimental CO2 conditions, to explain ancient and future climate change.   

In designing this PD, we were mindful of best practices highlighted by literature involving teacher PD 

in science (Darling-Hammond et al., 2017) while encouraging, through the mSTIG design, active learning. As 

curricular designers, the research team approached the mSTIG participants with a Funds of Knowledge mindset 

(González et al., 2006) and used aspects of design-based research (DBR) methodology. Finally, we grounded our 

collaborative learning and community building in the Community of Practice tradition (Lave and Wegner, 1991), 

structuring our PD around the shared goals of understanding complicated scientific knowledge and then designing 

instructional activities that integrated that knowledge. Specifically, we adapted the STIG inquiry group model 

Killen et al. (2019) used previously for PD involving integration of computational thinking into lesson design.  

Design and data collection 
The mSTIG included 14 teachers and took place during 8 hours on a Saturday within an education space at the 

National Museum of Natural History (NMNH) in Washington DC, USA. The mSTIG was composed of four 

activities: group brainstorming; a discussion of teacher resources available when teaching climate change; a 

presentation of the science of the Fossil Atmospheres project, and teachers, in grade-level groupings, thinking 

specifically about how they might build a lesson using the science of the Fossil Atmospheres project. The lead 

author qualitatively analyzed teacher surveys, mSTIG artifacts and the notes and recollections of museum 

personnel. Transcripts of the video underwent two cycles of coding: inductive and axial (Saldaña, 2015). 

Findings 
Three broad affordances were found: teachers learned from scientists the newest understandings of climate 

change, scientists were challenged to clearly present their work to teachers, and museum educators/researchers 

learned from teachers how to best incorporate cutting-edge science into useful, engaging curriculum. We found 

the mSTIG DBR design was a key difference between mSTIG teacher PD and the more traditional museum-based 

past teacher PD experiences NMNH had offered and allowed for an important benefit; teachers were able to 

surface any gaps in their understanding which were then immediately addressed by either fellow teachers or 

scientists while they were actively involved in the real and meaningful exercise of integrating particular science 
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 concepts and practices into science lessons they would find useful and that they thought their students would find 

engaging. This is seen in following exchange between two teachers. 

 

Celeste:  She [one of the project scientists] mentioned that all the textbooks are going to call this 

the Anthropocene. 

Shasta:  Well, yeah, that’s definitely still something that is still under debate, but yeah. 

Celeste:  Well, no, they decided to do it, the question is when. 

Shasta:  Which group is deciding to do it? It’s kind of like the Planetary Society says Pluto’s a 

planet, Astronomical Society says it’s not. So, what’s  . . . Which group are you- 

Celeste:  I don’t think the Planetary Society says . . . But that’s neither here nor there. My point 

was only that, is it at the age of harnessing the ability to make fire? Because that 

changed the environment. They’re arguing that . . . should it be with the beginning of 

the cultural revolution? Should it be with the hunting of the megafauna? Should it be 

with the first industrial revolution, the second? Should it be the atomic revolution?  

Shasta:  Yeah, well, some things to more extent than others. Certainly. Gatherers caused huge 

changes to the environment. 

Celeste:  Right, right. So, do you want to make that the focal point? 

 

Here, working together to build a lesson seed created an opportunity for Celeste and Shasta to have an interaction 

that would have been less likely within a more passive teacher PD model. Shasta expressed her hesitancy about 

the validity of the Anthropocene. Celeste was able to respond with an accurate review of current scientific thinking 

and then bring the conversation back to the mechanics of their lesson seed without causing tension.  

Discussion and conclusion 
This work leveraged the multidisciplinary space of a natural history museum to bring scientists working at the 

leading edge of their field together with U.S. high school teachers, museum educators and curriculum 

designers/researchers to form a mSTIG community that accrued benefit to every participant group. By combining 

PD with a DBR opportunity, teachers were able to immediately apply new scientific knowledge to a context they 

were expert in - teaching science to their students, thereby surfacing gaps in knowledge that could immediately 

be addressed.  
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