




















their process and analyzing their final prototypes and
designs. I selected these projects based on the high level
of resonance between the resultant designs and the aims
of the course project.

Example 1

The image at the top of Figure 4 shows two special
education teachers in the early stages of designing their
prototype. The bottom left image shows their design for
an interactive wearable that measures and compares
environmental stimuli with the wearer’s preferred
thresholds for light, sound, and activity based on
individual presets, and sensors. The bottom right image
is a prototype of the wearable.

Figure 4. Students in the ideation stage (top), the design
plan (bottom left), and the prototype (bottom right).

These special education majors were thinking
ecologically about supporting students that react
atypically—often involuntarily—to everyday classroom
ecologies. The project afforded the group the
opportunity to focus and deepen their understanding of
the complex ecological factors that impact a subset of
special and general education students’ capacities to
learn. The result of their effort on the project was a
constellation of wonderful ideas embodied in the
processes they used and the artifacts they created. Their
final design and prototype are both instantiations of the
domain-related understandings they co-constructed
during the project as well as their distributed
understandings about making.

Example 2

The image at the top of Figure 5 is a sketch of a
learning experience to support high school students in
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understanding Newton’s laws of force and motion. This
group of future high school science teachers created a
making experience for their students that supports the
investigation of physical forces as they interact with
matter. Part of their design included a standardized
vehicle to which students could attach bumpers of their
own design—with the ability to change both the shape of
the bumper as well as the materials. The group also
created an app to receive data from the car (bottom left)
to be used in the design and final testing stages.

Figure S. Maker design sketch (top), companion app
(bottom left), initial prototype (bottom right).

The maker experience that this group designed
affords HS physics students the opportunity to interact
with concepts of force and motion in a scaffolded way
that materializes abstract constructs and places domain-
related ideas at the center of the project.

Summary

As students have experiences with prototyping and
making, designing for learning becomes an option.
These literacies at the intersection of making and their
future profession afford them the ability to ideate,
design, and make in a highly focused way. Such
experiences support understandings that allow future
teachers and speech pathologists to approach the
concepts and content of their domain in unique ways.
Having thinking and making experiences within the
contexts and content areas students plan on teaching
creates learning ecologies that meet students where they
are and affords opportunities to have professionalizing,
meaningful experiences at the intersection of learning,
curriculum, and making.

Based on their process, iterative designs, and final
projects, this reconceptualized approach to curriculum
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supports growth and knowledge building in relation to:
1) the evolution of student thinking about materializing
understanding, 2) the deepening of their understanding
of a particular concept or practice and how it might best
be represented, learned, and taught, and 3) the
development of their abilities to use digital and analogue
prototyping and fabrication practices in the creation of
digital and physical tools related to their field.

DISCUSSION AND CONCLUSION

The convergence of digital fabrication technologies,
human-centered design practices, and a constructivist
(Piaget, 1970) orientation to tool-mediated engagement
and learning afford a host of new possibilities. As
educators exploring how these technologies might be
used to engage teachers and students in new forms of
learning, we hypothesized that a making-oriented
approach to pedagogical and curricular change aligned
with the kind of progressive, inquiry-oriented pedagogy
we aim to cultivate in our students. In two different
contexts, working independently of each other but
coming at the work from a similar theoretical
orientation, we each developed an approach to nurturing
our students’ inquiry-oriented pedagogy that leverages
design practices and digital fabrication technologies as a
resource for their learning. While we recognize that
teacher preparation is complex and that pedagogical
change is difficult, that we identified evidence of this
pedagogical orientation in our students’ final projects
suggests the promise of a making-oriented experience
within  teacher  preparation and  professional
development. Furthermore, as prototyping processes and
technologies such as 3D printing become more pervasive
in schools, teachers whose pedagogies have been
informed by making-oriented learning experiences will
be well positioned to develop making-oriented learning
experiences for their students.

The next steps in this line of research include 1)
analyzing teachers’ and future educators’ pedagogical
and curricular thinking as they engage in project design
cycles, 2) inquiring into the ways they talk about
experiences of field-related making, and 3) investigating
the ways in which they design and implement tasks
around the tools they produced and evaluate their
outcomes.
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