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Computational Science as a 
Complex, Ethical-Political 
Pivot in STEM Education 

By Chandra Orrill, Kaput Center Director


Dr. Pratim Sengupta from the University of Calgary 
restarted the Kaput Center Colloquium series by 
offering our first colloquium since spring 2020. On 
March 2, he joined us via Zoom to talk about his 
trajectory of work across his career. In this fascinating 
talk, the audience was treated to a number of examples 
of students engaging with coding in ways that focused 
on the experiences of being human in the experience of 
working with code. Dr. Sengupta’s work has focused on 
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After a hiatus during the 
2020-2021 academic year, the 
Kaput Center reopened in Fall 
2021 with Chandra Orrill 
reappointed as the Director. 
We resumed the colloquium 
series in Spring 2022. 
STEM4Girls will be back 
October 1 and we are starting 
to plan some new things for 
the coming year.
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aspects of playfulness, ethics, and emotions, among other constructs, as he has examined 
learning to code in a variety of settings. He characterizes his work as looking at the role of 
coding in centering stories from the margins, in supporting intergenerational interactions, 
and in helping learners learn to think critically about issues of discrimination. His presentation 
included short videos of people engaged in his research settings. 


As a member of the audience, I particularly appreciated Dr. Sengupta’s framing of his work in 
ways that allowed a wide variety of intersection points for the members of the audience. I 
found myself making connections to ideas in my own work and thinking about it in ways I had 
not previously. 


To see Dr. Sengupta’s presentation, visit this link: https://www.youtube.com/watch?
v=3A1IMF8ePFE


E-Textiles in Schools 

By Emmanuel Nti-Asante, STEM Education MS Student


In almost every academic semester, the Kaput center holds talks as part of its colloquium series. 
This two-hour STEM speaker series provides the 
STEM Education community, including the Ph.D. 
students, opportunities to acquaint themselves with 
external researchers and leaders in the STEM 
education field. One expert who presented her 
research work and journey as a leader in STEM 
education for the 2022 Spring semester colloquium 
is Dr. Deborah Fields of Utah State University. 

 

On March 25, 2022, Dr. Fields shared her research 
work and journey in the STEM world. In the first 
hour, she shared her multi-year development, 
implementation, and results of a ten-week curricular 
unit called Stitching the Loop. Stitching the Loop 

integrates electronic textiles where students use 
conductive threads to connect sewable LEDs, microcontrollers, sensors, and other inputs and 
outputs onto fabric or similarly soft media.  With the Stitching the Loop project, Dr. Fields 
described that her combination of traditionally classed and gendered activities such as 
engineering, crafting, and sewing disrupts students' and teachers' preconceptions about who can 
create with computing, engineering, and crafting. 
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Students and faculty engaged Dr. Fields in a question and answered session for the last hour of 
the session. Many questions asked Dr. Fields intriguing and insightful questions about the new 
pathways in her research trajectory.

 

Dr. Fields concluded her talk by highlighting her own thought-provoking and successful research 
journey and how the diverse research-oriented UMassD Ph.D. students could build their research 
along. 


Dr. Fields’ talk is available at https://www.youtube.com/watch?v=b1Lz8WUQm6I


Dr. Zandra de Araujo Challenges Our Deep-Seated 
Assumptions About Effective 
Teaching Practice

By: Karen Chang, Executive Board Member


On April 8th the Kaput Center hosted Dr. 
Zandra de Araujo, the Chief Equity Officer and 
Math Principal at the University of Florida’s 
Lastinger Center for Learning. In her online 
presentation, (Re)Examining Assumptions, Dr. 
de Araujo challenges several ideas that are 
believed by many educators to be examples of 
effective teaching. She discusses findings from 
her past and present research projects in math 
education that have made her rethink these 
assumptions. 


The first assumption Dr. de Araujo challenges 
is that textbook supports for English Language 
Learners (ELL) are beneficial. In her analysis of 
four popular Algebra 1 textbooks, she found 
several ways in which these textbook supports are not as beneficial as believed. Dr. de Araujo 
argues quite convincingly that these textbook supports are based on incorrect implied needs of 
ELL students, which can lead teachers to the believe that ELL students are incapable of completing 
more challenging tasks resulting in the marginalization of this student population.


In the second part of her talk, Dr. de Araujo questions the very prevalent assumption among 
teachers that personalized teaching materials are best. In her Flipped Math Instruction study, Dr. 
de Araujo compared 50 eighth and ninth grade Algebra 1 classrooms, half of which were 
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traditional classes and half were flipped classrooms. In a flipped classroom, students typically 
watch an instructional video at home, and work on problem solving activities in class the next day. 
The study revealed that teachers spent an extreme amount of time making personalized videos, all 
of which were very similar to and no better than Khan Academy videos which are available for free 
online. In addition, based on student surveys and hit counts, a majority of students were not even 
watching the videos. Dr. de Araujo questions the value of these personalized videos and considers 
how teachers can use their limited prep time in better ways.


Most educators would agree that changing the instructional format throughout a lesson is an 
important factor to increasing student learning outcomes. In math education, a very popular belief 
is that having whole-class discourse is impactful for building competence. However, in her Flipped 
Math Instruction study, Dr. de Araujo made a shocking discovery that the classrooms that devoted 
more time to whole-class discourse correlated with lower student learning outcomes! Dr. de 
Araujo acknowledged that she has many questions about this result, and that more study is 
needed to understand this finding.


In the last portion of her talk, Dr. de Araujo describes her current research project, which questions 
the assumption that professional development (PD) programs should aim to change dramatically 
the way teachers teach. Many PD programs in math want teachers to transform from the traditional 
teacher-centric, lecture-based model to the student-centric, whole-class discourse model. 
However, Dr. de Araujo argues that because teachers are human beings and human beings do not 
change easily, PD programs that aim for radical change are ineffective in the long-run. In her new 
grant, she wants to develop a professional development model that is incremental, sustainable, 
and aims for modest improvements in teachers’ practice. Instead of aiming to make 10% of 
teachers 90% better with transformative changes, Dr. de Araujo wants to find small ways to make 
90% of teachers 10% better.


Dr. Zandra de Araujo’s talk was truly thought-provoking and made us challenge our deep-seated 
assumptions of what constitutes good teaching. For more details, the entire presentation can be 
accessed at: https://www.youtube.com/watch?v=a2EDdsqEzRE   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Citizen Science in Action – 
Integration of Biology and 
Computer Science. A 
Colloquium by Dr. Robert 
Gegear 

By Hamza Malik, STEM Education PhD Student


On April 29th, the Kaput Center hosted Dr. 
Robert Gegear a Professor in the 
Department of Biology at the University of 
Massachusetts Dartmouth. He has been 
studying the neuroecology and conservation 
of pollination systems native to North 
America for over 25 years. He is the founder 
of the Beecology Project, a citizen science 

effort to rapidly collect ecological data on threatened pollinator species in New England. For 
his community outreach activities related to wild pollinator conservation, Dr. Gegear was 
awarded the 2018 Regional Impact Award by the Native Plant Trust (formerly New England 
Wildflower Society).


 

During his talk, Dr. Gegear explained how the pollinators around the world are on verge of 
declining to the lowest level which is a huge threat to our ecosystem and biodiversity. He 
further explained that Beecology Project has also been beneficial in creating transdisciplinary 
opportunities to develop and implement various content area ideas. Some of these 
opportunities include creating a fully integrated STEM+C high school curriculum (the BIO-CS 
Bridge) that combines scientific practices such as experimental design and hypothesis testing 
with computational thinking and skills such as modeling, simulation, and systems approaches 
biology. During the session, he also shared some of the freely available BIO-CS Bridge 
educational tools that his team has developed for teachers, which include a mobile web app, 
computer simulations, online data visualization tools, and other online resources. 

We appreciate Dr. Gegear helping us identify and understand the integration of biology and 
computer science fields that yielded an interactive citizen science project.


Dr. Gegear’s talk is available at https://www.youtube.com/watch?v=Ou1FD452tKw


For more information on Kaput Center colloquium series, email kaputcenter@umassd.edu, or 
visit http://kaputcenter.org/events/. 
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Quick Notes:

• STEM4Girls is back!!! October 1, 2022


• STEM Week will be October 17-21. We are planning some great activities. Watch for them on 
social media.


• The Kaput Center Executive Board is delighted to welcome James Burke, Karen Chang, and 
Jay Wang as its newest members. All members serve 3 year, renewable terms. 


• Board Member Paul Fredette was elected as Chair of the Board for a second term that will 
begin in September 2022. 


• Chris Hoadley (NYU) and Pratim Sengupta (Univ of Calgary) are our newest Advisory Board 
members. 


• The Kaput Center is under periodic review. This is a required process for all UMass Centers. We 
hope to get our report back in the Fall. If you are contacted to complete a survey as one of our 
stakeholders, PLEASE take a moment to do that for us!


• We were delighted to host Dr. Rita Borromeo Ferri and Dr. Andreas Meister from the University 
of Kassel in Germany. They are creating the STEM-Hub, a new STEM Center at their university 
being created by a grant from the state of Hesse. We spent our meeting talking about various 
structures, partnerships, and other considerations to build a strong Center. The Kaput Center is 
excited to watch STEM Hub grow and to seek out partnership opportunities with them!


• Congratulations to Center Director Chandra Orrill on her recent $1.7 million NSF grant, 
Rational Numbers Playground. Working with Rachael Brown (Penn State Abington) and Al 
Cohen (Univ of Georgia), she will be continuing her work on developing PD for middle school 
math teachers that uses playful engagement with tasks supported by interactive technologies 
to strengthen teachers’ knowledge and their teaching of proportions and fractions. 


• Congratulations to Executive Board Member and Research Scientist Dr. Stephen Witzig. He has 
worked with the Lloyd Center for the Environment to develop the Lloyd Center - STEM 
Education Ph.D. Program Fellowship. This will create an ongoing opportunity for a doctoral 
student in STEM Education to be supported in their research related to Lloyd Center activities.
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Published Articles and Proceedings 

All of 2021 and Spring 2022. Bolded names are people currently affiliated with the Kaput Center.
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