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Summary

blikstein et al. review the history of learning science and engineering 
through fabrication and then discuss how to design fabrication spaces 
within school settings. the field of informal science education has embraced 
“making” and design activities as a powerful approach to engaging 
learners, but questions remain about how such programs support deep 
StEM learning. this paper provides theoretical background and concrete 
cases that illuminate program design and implementation issues related to 
making. 

research Design

blikstein breaks up the chapter into four parts: 

1. An historical account of engineering education that distinguishes 
scientific investigations from engineering and design studies 

2. A review of critical pedagogy and constructionist theories of learning, 
which suggests that making spaces have the potential to support 
student agency

3. Case studies of student learning and teacher practice in design projects
4. A discussion of the affordances and constraints of learning through 

making projects and the corresponding pedagogies

Findings

blikstein discusses the rise and fall of technical training in science and engineering education and connects these historical 

WHy it MAttErS tO yOu 

blickstein’s examples suggest that making 
activities need to be designed to augment 
students’ existing practices and competencies.  
Making can be more powerful when the 
projects are locally relevant and culturally 
meaningful. Additionally, to support differences 
in the ways in which students approach their 
learning, educators can:
•	 Create open-ended activities
•	 Allow students to work together and learn 

from each other 
•	 Provide time for students to slow down and 

notice or speed up and build
blikstein’s paper suggests educators should 
focus less on completing a large number of 
projects and more on attending to iterative 
design and testing processes that allow 
students and teachers to think together, 
troubleshoot design challenges, and add 
complexity to initial designs. 
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trends with learning theories. He draws important distinctions between 
the practices of scientists and those of engineers. Scientists look to discover 
unifying principles of natural phenomena, whereas engineers explore 
multiple solutions by “creating tools and altering their environment” to 
address the identified challenges. Making and tinkering activities give 
teachers and students opportunities to engage in both kinds of activities as 
they learn, question, and build in fabrication labs.

blikstein posits that the reemergence of interest in design and making 
promises to create more “culturally meaningful curriculum”: teachers can 
place science concepts in the context of students’ everyday interests. Citing 
Freire (1974), he argues that meaningful curriculum should be derived from 
local cultural practices and that students should be engaged in constructing 
knowledge rather than simply consuming it. through tinkering, students 
engage in hands-on experiences that allow them to question, design, 
collaborate, and construct knowledge as they go. 

blikstein provides examples of opportunities and challenges for teachers 
as they help students use technical tools to undertake design projects. 
Specifically, he finds that learning by tinkering can often lead students to 
unexpected discoveries as they collaborate. For example, one student team 
set out to build a roller coaster in a backyard. As they worked, they refined 
and redesigned their project several times. they learned about the scientific 
concept of friction and about design elements that ultimately changed their 
product. At the end of their project, they created a smaller version of a roller 
coaster that stood on a table. 

tinkering and making projects like this one—supported by teachers who are willing to learn alongside students and by spaces 
where tools and materials are accessible—can promote deep engagement with student-driven questions, collaboration among 
students and between students and teachers, and multiple cycles of design and discovery. 
there were also challenges related to creating robust learning environments. blikstein notes that building a space in which 
students can design and tinker does not guarantee that students will go deep, experiment and repeat, or create complex projects. 
For example, design activities can be set up in step-by-step processes that limit student learning and inquiry. they can also 
involve creating simple projects without also creating imaginative and culturally meaningful contexts in which to learn science. 
Making projects require that students and teachers have time to ask questions, move projects through multiple rounds, critically 
think about the projects, and collaborate with others.

theoretical basis

blikstein uses constructionist theories of learning to explore how the process of physically constructing an object is both a 
context for learning and an expression of learning. Constructionist theories of learning support student-driven problem-solving 
with materials and guidance from educators. the other theories in the article address the importance of student agency. these 
discussions are based on the theories and writings of John Dewey, Seymour Papert (1991), and Paulo Freire (1974).
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LEArN MOrE 

Explore other related research briefs in our 

Connected Collection: tinkering in 
StEM Education
http://www.exploratorium.edu/sites/default/files/

pdfs/connectedcollection_tinkering.pdf
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