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ABSTRACT

This educator submission describes an eco-
system of project-based (PBL), maker-centered 
(MCL), interdisciplinary learning in which the 
contributions to human creativity of both the sci-
ences and the humanities are equally honored, 
and are combined in a way to support learners 
to understand their world and to make meaning 
for themselves. At Portfolio School, a mixed-age 
school currently serving students in Kindergar-
ten through fourth grade, educators grappled 
with combining the wisdom and approaches of 
both the sciences and the humanities in an in-
tegrated manner. Initially lacking understanding 
as to the ways in which bringing the humanities 
and the sciences, as well as project-based and 
maker-centered learning would clash, we found 
through our creative tension insights into ways 
of designing a compelling learning framework 
that integrates PBL and MCL that marries the ev-
idence, inquiry and curiosity of science with the 
personal meaning making as well as the cultural 
and self-expression of the humanities. Our jour-
ney created a new teaching methodology that 
integrates the argumentative and storytelling na-

ture from PBL with the inquiry and personal ex-
ploration based curiosity of MCL.    
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1. INTRODUCTION

When a small team set out to redesign the idea 
of school, sharing a vision of reimagining edu-
cation primarily through project-based learning 
(PBL), we did not yet understand how the distinct 
lenses with which we view this pedagogy (PBL) 
would result in a creative clash, pushing us to un-
derstand the limitations and advantages of each 
others approach. This integration was accelerat-
ed by the search for a method that would con-
textualize science and humanities within each 
other’s domains. Initially, using the same words 
- project based, maker centered, interdisciplinary 
learning - we did not realize we had substantially 
different understandings of these terms. Through 
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the creative collaboration in the design of a 
teaching methodology and curriculum, as well 
as growing respect for each other and a deep 
desire to understand, we were able to find both 
commonalities and differences in our approach-
es. This paper describes how were we able to 
rework our approaches into a shared framework 
for learning, creating, and making meaning.

2. DESCRIPTION

Setting out to create an new and sustainable 
ecosystem for making in education, an approach 
that would be relevant and compelling for the 
new and emerging contemporary challenges 
our learners are facing and will face in the future, 
we embraced PBL as the core of our approach, 
structuring learning experiences as a sequence 
of PBL units focused on topics stemming from 
student interests. Our three units of the 2016-2017 
academic year were ice cream, color, and pets. 
From these topics we pushed both learning and 
making into areas far beyond what our learners 
could have imagined. Ice cream brought us on 
a journey to understand how the domestication 
of ice change the world, as well as an investiga-
tion into states of matter, temperature, and elec-
tricity. Learners built their own electric ice cream 
machines. Color and rainbows immersed us into 
how leaves change color, the ancient human art 
of pigment making, and the myth and science of 
rainbows and light. Learners wrote their own rain-
bow myths and designed their own projector and 
rotating rings on which they portrayed their sto-
ries, transformed our book nook into a storytell-
ing cave, programmed an LED bonfire, and cre-
ated a storytelling ritual for their families for our 
exhibition night. Learning about pets engaged us 
in exploration of the Neolithic Revolution when 
humans domesticated plants and animals, wide-
ly viewed as the most significant occurrence in 
the past 15,000 years of human history. Through 
the learning we delved into history, geography, 
evolution, and ecology, built a multi-story castle 
for our adopted guinea pigs, created simulations 
of ecosystems and evolution, and learned about 

Artificial Intelligence. 

These units of study consisted of two parts: 1) 
a network of multidisciplinary, smaller “learn-
ing-projects” linked through our topic, and 2) a 
bigger multidisciplinary final project that answers 
a driving question or solves a specific problem 
related to the same topic. However, we often fell 
into a recurring clash of perspectives, focused 
on the balance between these two parts of our 
learning and creative experience.  How much 
would our units be composed of smaller “learn-
ing-projects” linked through a topic and how 
much would they be related to an overarching 
driving question focusing and contextualizing 
learning?

These creative clashes further manifested them-
selves in three primary tensions we found be-
tween guided project-based learning in which 
students answer a driving question and mak-
er-centered exploratory learning in which stu-
dents discover primarily through experimenta-
tion and “making”, roughly aligned with a struggle 
around how to integrate the humanities and the 
sciences in meaningful ways. These clashes are:

Project-based learning’s emphasis on extend-
ed authentic inquiry around a driving question 
or problem to be solved versus Maker-centered 
learning’s playful exploration of ideas and mate-
rials, with questions stemming from the explora-
tion.

Project-based learning’s focus on one primary 
substantial collaborative project serving as the 
major vehicle for teaching content standards 
within a learning unit versus Maker-centered 
learning’s buffet-style approach of empowering 
students to engage in a plethora of hands-on in-
dividual and collaborative projects connected to 
various learning goals within a learning unit.

Project-based learning’s embrace of developing 
disciplinary expertise around a narrative through 
which to view and understand the world versus 
Maker-centered learning’s emphasis on devel-
oping agency through the challenge and joy of 
making, tinkering, and figuring things out



3

 Resolution of these creative tensions stretched 
our thinking and ultimately transformed our prac-
tice, pushing us to strive to unite maker centered 
and project based learning, and create a new 
framework for interdisciplinary learning. 

Inspired by Lev Vygotsky’s understanding of play 
as a primary pathway by which children make 
sense of their world, and Seymour Papert’s con-
ception of powerful ideas to drive learning, we 
began to find a new way forward with greater 
understanding. Our units evolved into a creative 
hybrid - combining the elegance and depth of 
well planned project based learning units focus-
ing on powerful ideas with the vibrant serendipity 
and playful creativity of maker centered learning. 
Through play, we were able to connect the joy-
ous spirit of tinkering, so central to maker culture, 
with the expansive imagination of storytelling, so 
fundamental to project based culture. Through 
powerful ideas, we were able to unite the narra-
tive purpose, typically designed around driving 
questions, so integral to project based culture, 
with the depth of inquiry based exploration, so 
essential within maker culture. In the humanities 
we had focused on narrative and stories which 
human beings use to make meaning, while in 
the sciences we had focused on inquiry, exper-
imentation, and making. We found that when 
we looked at the largest questions of our times: 
bioengineering to improve human health and 
extend life, brain computer interface, artificial in-
telligence, the potential to settle Mars and be-
come an interplanetary species, neither science 
nor humanities alone was sufficient. Science and 
technology opened possibilities previously un-
imaginable, but lacked a framework for answer-
ing the ethical questions arising from these very 
possibilities. The humanities could offer frame-
works for clarifying values and making choices, 
as well as offering a narrative to give meaning to 
our experiences and our choices. 

We embraced driving questions, while refusing 
to be limited by them, encouraging students to 
extend their learning with their own questions. 
We also designed a collaborative exhibition, 

which shared a narrative, while still offering op-
portunity for numerous smaller projects connect-
ed to important learning goals, along with time 
for personal projects, celebrating learners’ inter-
ests and passions and promoting learners’ sense 
of agency.

6. CONCLUSION

While our units were initially more connected to 
an overarching theme, than truly integrated, a 
powerful moment occurred during our third unit, 
on pets, when one of our learners looked  up 
and exclaimed in amazement, “everything we are 
learning is connected!” The history and geogra-
phy he was learning about animal domestication, 
directly related to the evolution and ecology he 
was learning, and he saw the narrative crafted 
and began the process of making sense of it for 
himself. In fact, when discussing the Neolithic 
Revolution as the most significant event in human 
history, he questioned whether the development 
of human language may have been more sig-
nificant and indeed, referred to as the cognitive 
revolution, it is considered to be at least as signif-
icant as the Neolithic Revolution if not much more 
so. The environment created for learners to see 
the multidisciplinary connections and to create 
even more connections on their own. 

We have created a framework that marries the 
narrative depth and meaning of the humanities, 
primarily expressed through methodologies of 
PBL with the inquiry, curiosity, and exploration 
of the sciences, primarily expressed through 
the methodologies of MCL. Through combining 
these approaches we offer learners a fully inter-
disciplinary experience, offering them a much 
more complete toolbox with which to create, un-
derstand, and find meaning. We offer educators 
a far more sustainable ecosystem for making in 
education, bringing making from the Fablab into 
an integrated tapestry of learning within schools.
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nized leader in project-based learning, educa-
tional innovation, and instructional coaching, Shi-
ra has coached teachers throughout the country 
in implementing project-based learning in their 
classrooms and has led online communities of 
practice for educators focused on educational 
innovation, teaching and learning, and instruc-
tional coaching. Shira’s book The Coach Ap-
proach to School Leadership: Leading Teachers 
to Higher Levels of Effectiveness, was published 
by the Association of Supervision and Curriculum 
Development in May, 2017.

Shira earned her  B.A, magna cum laude with 
distinction in all subjects, from Cornell University 
and a Ph.D. in Education from the Jewish Theo-
logical Seminary of America, including extensive 
study at Teachers’ College of Columbia Univer-
sity. Shira lives with her husband, Alfredo, and is 
the proud mother of two children -  Talia, who 
is studying early childhood education at Drexel 
University and works in the Philadelphia public 
schools, and Ronen who is in high school. Includ-
ed in her family are her two dogs, a cockapoo 
named Oliver and a jack russell terrier named 
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Nancy, Founding Director of Research and Learn-
ing Design at Portfolio School,  is a design-think-
ing enthusiast and a world-recognized leader in 
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ratories (“Fab-Labs”). The focus of her work, es-
pecially with the Transformative Learning Tech-
nology Lab at Stanford University, has been the 
ways in which digital fabrication impacts learning. 
Nancy co-founded FAB!, a non-profit in Mexico, 

which serves underserved high-schoolers and 
teachers, and she has researched the efficacy 
of her programs in collaboration with Stanford. 
This year Stanford is supporting Fab Lab imple-
mentations at 5 public high schools in Guadala-
jara, and they are looking to implement 50 more 
next year. As part of the Beam Center NY and 
Active Emergence (which she also founded) she 
has designed Project-Based curriculum, worked 
with teachers and learners to create environ-
ments that are student-centered, and promoted 
hands-on learning in schools around the world. 
In Spain, Nancy led the implementation of the 
first FabLab@School in Barcelona and support-
ed the creation of a fully integrated curriculum. 
The research paper about this project, “Barcino, 
Creation of a Cross-Disciplinary City,” which she 
wrote with Paulo Blikstein (Stanford Professor 
and Portfolio School advisor), was accepted by 
the prestigious Interaction Design and Children 
Conference in 2016. In Brazil, Nancy led the 
training of teachers from different parts of the 
country on how to implement digital fabrication 
in their schools and transition their schools’ de-
sign to a student-centered classroom. In China, 
Nancy was invited to Shanghai to consult with 
the top-ranked high schools on the implemen-
tation of Fab Labs and Project Based Learning, 
and to train their teachers how to integrate a 
Project-Based Learning approach. Her research 
in Mexico and Barcelona have been accepted 
at several international conferences. She holds a 
MS from Stanford in Learning, Design and Tech-
nology, and she was a software engineer in her 
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