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INTRODUCTION 
Within the last decade, new digital fabrication technologies 
such as laser cutters and 3D printers have made it easier for 
people to design and make complex objects from a variety of 
materials [1]. Access to these technologies, in combination 
with formalized ways of sharing information (e.g., Maker 
Faire, Make Magazine, and the Internet) ignited a movement 
that spread across the country [2]. In this maker movement, 
a growing community of individuals (i.e., hobbyists, tech-
nologists, engineers, and artists) united to create objects 
based on their wants and desires, tackle new and interesting 
problems, and share ideas and insights with others [3].  
In response to the maker movement, makerspaces—places 
equipped with physical and digital tools that give communi-
ties of makers a place to congregate and do work—began 
cropping up. Soon after, universities, public libraries, muse-
ums, and K-12 schools began launching their own mak-
erspaces [4] [5] [6], signaling an attempt by educational enti-
ties to harness aspects of the maker movement and formalize 
them into a new form of pedagogy, maker education. Alt-
hough maker education promises to engage K-12 students in 
worthwhile learning [7], there are significant tensions be-
tween the ethos of the maker movement and the goals of 
maker education [8]. We argue that for maker education to 
flourish in K-12 schools, educators must implement instruc-
tion that aligns closely with the goals and mindsets of the 
maker movement and promotes students achieving cognitive 
and affective learning objectives. Without implementing in-
struction that includes these two features, maker education 
runs the risk of becoming a fad and may disappear from K-
12 schools before it has reached its full potential.  
As more and more K-12 educators attempt to integrate 
maker education into their day-to-day instruction, some look 
to academic makerspaces as sources of inspiration, activities, 
and best practices. There are several approaches academic 
makerspaces can take to assist K-12 educators incorporating 
maker education into their schools and classrooms. First, ac-
ademic makerspaces can partner with departments across the 
university to play a formal role in educating pre-service and 
in-service teachers. For example, Rouse, Krummeck, and 
Crum described inviting practicing teachers enrolled in the 
M.Ed. with science, technology, engineering, and math 
(STEM) specialization into an academic makerspace to in-
troduce them to the tools and materials in the space, gain 
confidence operating the tools, and generate ideas for activi-
ties they could do with their own students [9]. Second, aca-
demic makerspaces can bring practicing K-12 educators to 

the makerspace to visit and learn about the space. In this ap-
proach, educators may tour the makerspace and learn about 
the tools and materials but do not spend an extended amount 
of time in the makerspace. This option is not ideal because it 
limits the number of educators who can access the mak-
erspace, limits the time educators spend in the makerspace, 
and may interrupt ongoing programming happening in the 
makerspace. Third, academic makerspaces can bring the 
makerspace to K-12 educators. Although this takes an up-
front commitment to develop and equip a mobile mak-
erspace, there is considerable upside to this approach. For 
example, it allows the academic makerspace to partner with 
a wide variety of educators across a large geography and tai-
lor support based on the particular needs of disparate schools 
and districts. It also allows educators to leverage networks of 
people and supplies they have nearby and involve their stu-
dents in maker-centered activities on their campus. 
With these three approaches in mind, we launched the 
Southern Methodist University (SMU) Maker Education 
Project with the explicit goal of supporting K-12 educators 
integrating maker education into their instruction. The SMU 
Maker Education Project is a partnership between the Lyle 
School of Engineering and the Simmons School of Educa-
tion. In our work at the SMU Maker Education Project, we 
use a three-pronged approach to support K-12 educators in-
tegrating maker education into their instruction. First, we 
bring in-service teachers to the Deason Innovation Gym (the 
DIG), SMU’s academic makerspace. At the DIG we tour the 
space, use the tools, and reflect on what contributes to a sus-
tainable maker culture in a makerspace [10]. Second, we 
conduct professional development related to maker educa-
tion for K-12 educators on SMU’s campus. During these 
professional developments, we give background on the 
maker movement, situate the ideals of the maker movement 
in today’s educational landscape, and perform a variety of 
maker-based activities. Third, we visit schools to provide ad-
ditional professional development and train teachers using 
our unique instructional model for maker education, maker-
based instruction. We deliver this professional development 
out of the back of our mobile makerspace, the MakerTruck.  

MAKERTRUCK 
The MakerTruck originally existed as the SparkTruck, a mo-
bile makerspace operated by the K12 Lab Network at Stan-
ford’s Hasso Plattner Institute of Design (otherwise known as 
the d.school). In 2012, two graduate students enrolled in a de-
sign thinking class at Stanford were tasked with creating 
“something real in the world.” Motivated by the fact that



  

 
Fig. 1 The SMU Maker Education Project’s MakerTruck 

many K–12 schools did not have the resources to teach de-
sign thinking, the students decided to create a makerspace on 
wheels that could deliver design thinking experiences to stu-
dents in local schools. After a successful crowdfunding cam-
paign, the students built the truck and hit the road. They be-
gan by visiting Bay Area middle schools, bringing their pas-
sion for design to children. The positive response to this ef-
fort led them to reach further, cross-crossing the country in 
the summer of 2012, meeting 2,700 students in 33 states.  
In 2014, the second author took over the SparkTruck initia-
tive, steering it away from students and toward educators. 
Under her leadership, SparkTruck began offering design 
thinking and maker education professional development to 
teachers in the Bay Area. In 2015, the second author joined 
SMU to become the director of the DIG. Two years later, the 
truck followed her to Dallas. Soon after the truck arrived, 
SMU students used their design and maker skills and the 
tools in the DIG to reconfigure the truck’s interior to better 
meet the needs of educators and students. Currently, the 
MakerTruck is equipped with a variety of high-tech and low-
tech tools and resources (e.g., laser cutter, 3D printer, vinyl 
cutter, hand tools, pipe cleaners, batteries, popsicle sticks) 
and is crewed by individuals who are proficient with the 
tools. The MakerTruck offers an innovative way for educa-
tors and researchers at SMU’s Lyle School of Engineering 
and Simmons School of Education to bring their expertise 
and enthusiasm for making to K–12 schools. Effectively, the 
MakerTruck extends the reach of SMU’s makerspace into 
area schools and communities.  

MAKER-BASED INSTRUCTION 
We believe that preparing teachers to implement high qual-
ity maker-based activities in their classrooms will give stu-
dents opportunities to achieve a variety of cognitive and af-
fective learning objectives. However, we find that in many 
K-12 schools, teachers (and other educators, such as librari-
ans) are tasked with managing nascent makerspaces and im-
plementing maker-based activities with little preparation or 
guidance. The result is that through no fault of their own, 
teachers plan lessons that either fail to align with the goals 
and mindsets of the maker movement or fail to facilitate stu-
dents meeting specific learning objectives. Furthermore, as 
teachers continue to implement these types of lessons over 
time, they generate little evidence for how students become 
more proficient or more knowledgeable makers. 

Although there are several insightful descriptions in the liter-
ature that characterize teaching practices in classrooms em-
ploying maker education [11], there are few instructional 
guides that promote teachers developing these characteristics 
in a systematic way. And while reading compelling accounts 
of teachers enacting maker education may motivate some 
teachers to incorporate maker-based activities into their own 
classrooms, it does not necessarily give them a model for 
how to sustainably do this in a way that promotes students 
adopting a maker mindset (i.e., an iterative and risk-embrac-
ing approach towards creating, sharing, and solving prob-
lems in the world [12]) and learning academic objectives. 
To address this issue, we developed maker-based instruction, 
a unique model for implementing maker education. Inherent 
in our model is the idea that the teacher is the central actor in 
the classroom. This is not to say that we believe classrooms 
should be teacher-centered, but rather an acknowledgement 
that teachers set expectations, maintain discipline, foster 
positive community, and drive instructional goals. We create 
curriculum using the maker-based instruction framework 
and then disseminate it to teachers who then modify it to 
meet the needs of their schools, districts, and students. In the 
following sections, we review the theoretical underpinnings 
of maker-based instruction, explain the design principles that 
inform the curriculum we write, and outline the key compo-
nents of each maker-based instruction lesson.    

A. THEORETICAL UNDERPINNINGS 
Because we work primarily with K-12 schools, it was im-
portant for us to ground maker-based instruction in estab-
lished theories of learning. Theoretically grounding maker-
based instruction helps us align the activities and lessons we 
create with valid and current instructional models. Accord-
ingly, we designed maker-based instruction to incorporate 
aspects of three principal theories of learning: constructiv-
ism, constructionism, and social constructivism. (See Table 
1 for brief descriptions of each of these theories.)  
Table 1 Educational theories underlying maker-based instruction 

Theory Description 

Constructivism People build knowledge through experi-
ence and reflection, incorporating what 
they learn from each new experience into 
what they already know [14]. 

Constructionism People learn best when they participate in 
activities in which they build tangible ob-
jects they can share with others [15] [16]. 

Social  
Constructivism  

People construct knowledge through so-
cial interaction and language use [17].  

Grounding maker-based instruction in learning theory 
prompted us to incorporate three features into each of the 
lessons we design. First, we sequence activities so that stu-
dents can build their expertise in a subject. We take the per-
spective that students learn by interacting with more knowl-
edgeable others in a meaningful way. Over time, the more 
knowledgeable others (e.g., teachers) invite novices (e.g., 



  

students) to become full participants in the activity, a phe-
nomenon known as legitimate peripheral participation [13]. 
Second, we create opportunities for students to build on their 
prior knowledge in an organized way. We take the perspec-
tive that students need structured guidance with new tasks 
before attempting to complete the tasks without assistance. 
To accomplish this goal, we employ scaffolding (i.e., in-
structional design that positions students to expand upon 
their existing knowledge [17]). Like the scaffolding around a 
building under construction, pedagogical scaffolding is tem-
porary. It helps learners build confidence and independence 
using their skills to solve problems on their own. Third, we 
make an effort to push students to learn new content. We 
take the perspective that to maximize student learning, the 
activities we plan must take into account the learner’s zone 
of proximal development, (i.e., the space just beyond a 
learner’s current knowledge [17]). With the help of a knowl-
edgeable guide, appropriate scaffolding, and by taking into 
account the zone of proximal development, students can ac-
quire new knowledge and integrate that knowledge into their 
existing beliefs in a meaningful and robust way.  

B. DESIGN PRINCIPLES 
In addition to grounding maker-based instruction in estab-
lished learning theories, we also sought to situate it in princi-
ples related to the maker movement. We adopted four princi-
ples we believe encourage students developing a maker 
mindset. Below are the principles and our rationale. 
Principle 1: Maker-based instruction is content agnostic. No 
discipline has a monopoly on making. And although there 
are many opportunities to connect making to STEM sub-
jects, we believe that focusing on teaching STEM content 
through making should not exclusively drive what students 
do in makerspaces. Adopting a content agnostic approach to-
wards making invites all students—not just those who excel 
at science, technology, engineering, or math—to participate 
in making. As a result, makerspaces become equitable places 
in which students stand a better chance of recognizing that 
their ideas are valid and valuable. In addition, adopting a 
content agnostic approach towards making allows us to inte-
grate a wide range of content into the curriculum we create. 
Favoring all forms of content equally gives us the freedom 
to blend together content in creative ways that encourage 
broad opportunities for student learning. In turn, participat-
ing in these opportunities promotes students creating a large 
variety of artifacts and voicing a wide array of opinions. 
Principle 2: Maker-based instruction is accessible to all stu-
dents. Because students enter the classroom with different 
strengths, skills, and background knowledge, it is important 
to provide them with a variety of pathway towards learning. 
In education, this process is called differentiating instruction. 
Teachers can differentiate instruction by amending content, 
processes, products, or the learning environment [18]. Mak-
ing represents a method for differentiating instruction across 
these categories. For example, maker-based activities can re-
quire students to interact with different types of media (con-
tent), communicate with their peers (process), evaluate and 

iterate the artifacts they make (products), and manage a vari-
ety of digital and physical materials (learning environment).  
In addition, for students who do not excel in classrooms with 
traditional models of instruction (e.g., teacher-centered) or 
for students who do not perform well on high-stakes assess-
ments, making represents a novel way to demonstrate what 
they know. On the other hand, for students who excel in 
classrooms with traditional models of instruction, making 
can serve to disrupt business-as-usual instruction and force 
these students to take risks and learn from failure.  
Finally, making is accessible to a wide range of students be-
cause it has a low threshold and high ceiling. In other words, 
making can be simple or complex depending on the audi-
ence. While some maker-based activities may require low-
tech components such as popsicle sticks and string, others 
may require high-tech components such as microcontrollers 
and computer software. In both cases, students of different 
ages can build knowledge and skills through making.  
Principle 3: Maker-based instruction supports teaching af-
fective and cognitive learning objectives. Making can foster 
students building affective skills (e.g., collaboration and 
teamwork, critical thinking, creativity, and imagination) that 
may help them succeed in an ever more design- and technol-
ogy-oriented world. In addition, through making, students 
can become self-reliant and build the confidence it takes to 
tackle tough problems with curiosity and optimism. Finally, 
making helps students develop attitudes and mindsets that 
lead to them becoming self-actualized individuals who be-
lieve they can shape their world for the better. 
Similarly, making can foster students learning content (i.e., 
cognitive objectives). This content can be built into instruc-
tion in response to teacher or student needs. In our work 
with educators in Texas, we have found that although many 
are eager to enact maker education, most are unsure of how 
to link maker-based activities to the standards they are re-
sponsible for teaching. Our response has been to make ex-
plicit connections in the lessons we create to the Texas Es-
sential Knowledge and Skills (TEKS). 
Principle 4: Maker-based instruction is more than the sum 
of the tools found in a makerspace. Access to a fancy mak-
erspace does not ensure that students will learn by making. 
More important than the tools in a makerspace is the culture 
of a makerspace. Makerspaces with a strong culture make it 
possible for students to develop the habits and mindsets val-
ued by the maker movement. A healthy maker culture helps 
students build confidence in their ability to creatively tackle 
problems. When supported by a vibrant culture, students feel 
empowered to make changes, fix problems, and positively 
influence the world around them. Elements of maker culture 
(e.g., mindsets, dispositions, activities) must be considered 
when designing maker-based learning environments. 

C. KEY COMPONENTS OF MAKER-BASED INSTRUCTION 
In maker-based instruction we call lessons maker sprints. 
Maker sprints focus on a narrow topic (e.g., inventing icons 
or sketching 3D objects) and follow a three-part framework 
consisting of an exploration, a skill build, and a challenge. 
(See Table 2 for a brief description of the goals of each of 



  

the parts of a maker sprint and the stance that teachers and 
students take when participating in a maker sprint.)  
Table 2 Maker sprint framework, goals, and stances 

Part Goal Teacher’s 
stance 

Student’s 
stance 

Exploration Teacher builds 
excitement and 
activates stu-
dents’ prior 
knowledge 

Guide, fa-
cilitator 

Active par-
ticipant, 
problem 
solver 

Skill build Students de-
velop profi-
ciency and 
make content 
connections 

Instructor, 
assessor 

Listener, 
note taker 

Challenge Students solve 
a problem us-
ing new skills 
and knowledge 

Guide, fa-
cilitator 

Active par-
ticipant, 
problem 
solver 

Following this framework gives teachers a model for how to 
sequence time and activities when enacting maker-based in-
struction, keeping them driving towards an instructional goal 
and helping them build confidence.   
When enacting a maker sprint, the teacher first launches the 
exploration. Teachers do this by introducing a compelling 
problem or posing a provocative question. In turn, this gen-
erates excitement, helps students connect to their prior 
knowledge, and motivates students to learn more about a 
topic. Next, the teacher transitions to the skill build. During 
the skill build, the teacher instructs the class towards devel-
oping proficiency with a particular tool or material. For ex-
ample, younger students might build physical models with 
Legos and older students might create digital models using 
computer-aided design software. Throughout this process, 
the teacher facilitates students making connections to vari-
ous content objectives. After the skill build, the teacher tran-
sitions to the challenge. During the challenge, students use 
the new knowledge and skills they developed during the skill 
build to create an artifact or solve an open-ended prompt.  
Teachers who only have short periods of time to pursue 
maker-based activities in their classrooms can teach maker 
sprints independently in a stand-alone fashion. However, 
teachers with access to a makerspace or who are expected to 
enact maker-based activities on a larger scale, can teach 
maker sprints in a sequence that drives towards students 
learning about a larger theme (e.g., graphic design and vinyl 
cutting, 3D modeling and printing). We call these sequences 
maker sprint cycles. Maker sprint cycles can stretch for 
many weeks. After finishing the final maker sprint in a cy-
cle, teachers launch an overarching challenge that connects 
to the content, skills, and materials students experienced in 
the sequence of maker sprints. During this challenge, stu-
dents have an opportunity to blend together aspects of what 
they learned from across the maker sprints to solve a multi-
faceted open-ended problem. Maker sprint cycles leverage 

the effectiveness of individual maker sprints by helping 
teachers collect evidence demonstrating that students 

 
Fig. 2 Illustrating the different aspects of maker-based instruction 
become more proficient makers over time and by challeng-
ing students to demonstrate their newfound skills and 
knowledge in a more open way.  
On the left side of figure 2 we illustrate how maker sprints 
are composed of an exploration, skill build, and challenge. 
On the top right of figure 2, we illustrate how maker sprints 
combine together in sequence (with an overarching chal-
lenge) to form a coherent stretch of maker-based instruction. 
On the lower right of figure 2 we show how it is possible to 
teach several maker sprint cycles back-to-back to complete 
instruction across an entire academic year.  

MSC: GRAPHIC DESIGN AND VINYL CUTTING 
In this section, we describe the components of a single 
maker sprint cycle, graphic design and vinyl cutting. Table 3 
shows the components of the maker sprint cycle and briefly 
describes the activities within each maker sprint.  
The sequence of maker sprints in the graphic design and vi-
nyl cutting maker sprint cycle support participants achieving 
learning objectives related to a variety of affective goals 
(e.g., collaboration, iteration, conflict resolution), building 
skills with tools and materials (e.g., vector drawing soft-
ware), and learning subject area content (e.g., math, art).   
Table 3 Graphic design and vinyl cutting maker sprint cycle components 

Maker sprint Description 

Inventing icons Students identify and create icons.  

Designing logos Students analyze and create logos.   

Creating vector 
drawings  

Students create digital logos using an 
online graphic design program.  

Vinyl cutting Students transform digital logos into 
physical vinyl-cut designs.  

Challenge: Design 
a custom t-shirt 

Students design and make a custom t-
shirt using their new knowledge 

A. INVENTING ICONS 
In the exploration, students begin by identifying icons (e.g., 
a house or a snowman) present in their classroom. Next, they 
explore the school to find additional icons. After capturing 
the icons they find by copying them onto tracing paper, stu-
dents share and discuss what the icons represent. 



  

In the skill build, students use large tangram sets to recreate 
icons from the Noun Project website. Each tangram set in-
cludes an assortment of black and white shapes that allow 
students to assemble a great number of objects. Next, stu-
dents create their own icons using the sets and share them 
with their classmates. After receiving feedback from their 
peers, students iterate on their icon design to improve it.  
In the challenge, students use what they learned to create an 
icon to help a kindergartner navigate the school. To solve 
this challenge, students go back out into the school and iden-
tify places that need icons because they might be difficult for  
kindergarteners to find. After deciding on a place, students 
use the tangram sets to create an icon. Finally, they trace the 
new icon and present it to their peers for feedback.  

B. DESIGNING LOGOS 
In the exploration, students compare icons and logos to dis-
cover their similarities and differences. Next, students exam-
ine well-known logos and identify unique attributes such as 
shapes and colors. In addition, students reflect on what the 
logos make them think and how they make them feel. 
In the skill build, students complete a two-step process. 
First, they analyze well-known logos and compare them to a 
list of company names to see if their analysis of the logo led 
them to identify the correct parent company. After discuss-
ing the results of the logo analysis, students launch into part 
two, creating a digital mood board for the logo that they ana-
lyzed in part one. To do this, students search for objects, im-
ages, and colors they think may have inspired the logo de-
signers. When finished, students share their mood board 
with their classmates and explain the decisions they made.  
In the challenge, students brainstorm attributes about them-
selves and use this information to create a mood board that 
will help them design a logo representing themselves. Stu-
dents use the same procedure as they did in the skill build to 
create a personalized mood board. After sharing their mood 
boards with their classmates, students create personalized 
logos by sketching several different possible logos. After 
getting feedback on these sketches, students iterate on one 
sketch to create their finalized personal logo.  

C. CREATING VECTOR DRAWINGS 
In the exploration, students review the definition of a logo 
and identify logos in the classroom. They then explore the 
school and identify additional logos. After returning to the 
classroom, students share sketches of the logos they identi-
fied and discuss attributes of each of the logos. 
In the skill build, students use a free online graphic design 
program, Vectr.com, to create digital drawings. During this 
process, students learn how to change the size, orientation, 
and color of shapes; add text to a shape; and merge inde-
pendent shapes into one. In addition, students learn how to 
import images and outline them using the pen tool.  
In the challenge, students use what they learned in the skill 
build to redesign the physical logos they created in the de-
signing logos maker sprint as digital logos in Vectr.com. Af-
ter completing their digital logo designs, students give and 
receive feedback to each other and iterate their logo designs.  

D. VINYL CUTTING 
In the exploration, students inspect digital and physical ex-
amples of products which incorporate cut vinyl in the de-
sign. As they inspect these products, students record attrib-
utes such as shape and text style. Students then brainstorm 
an advertisement they could make into a vinyl-cut design.  
In the skill build, the teacher models how to: prepare digital 
files for printing, prepare vinyl for cutting, set up the roll of 
vinyl on the vinyl cutter, access digital files on the vinyl cut-
ting software, and cut the vinyl. Next, the teacher demon-
strates how to trim the vinyl and weed excess vinyl from the 
design. Finally, the teacher illustrates how to use transfer 
tape to affix a vinyl cut design to an object. After modeling 
these steps, the teacher and students review the process and 
codify it into a poster that they then hang in the classroom. 
In the challenge, students revisit the advertisement they 
came up with in the exploration. After sketching an adapta-
tion of the design, students share it with their classmates, it-
erate based on feedback, and transfer designs to Vectr.com. 
Next, students prepare and print their designs using the vinyl 
cutter. Finally, students affix their vinyl-cut designs to a 
place in the classroom and present them to their peers.   

E. CHALLENGE: DESIGN A CUSTOM T-SHIRT 
Across several days, students draw on the skills and 
knowledge they accrued from participating in the maker 
sprints leading up to the challenge. Throughout this process, 
the teacher repeatedly makes time for students to share their 
work, reflect on their process, and iterate on their designs.    
The challenge unfolds in six different parts. First, the teacher 
introduces the challenge, design a custom t-shirt meant to in-
spire school spirit. Second, students brainstorm a list of 
shapes and images that would inspire school spirit and then 
create a mood board that serves as their inspiration for de-
signing the logo. Third, students sketch a variety of logos 
based on the content on the mood board. Fourth, students 
transform their physical sketches into digital drawings using 
Vectr.com. Fifth, students create vinyl-cut versions of their 
logos using the vinyl cutter and prepare them by trimming 
excess vinyl and weeding the designs. Sixth, students trans-
fer their vinyl cut logos onto t-shirts using a t-shirt press.  
After completing these six steps, students present their cus-
tom t-shirts to the rest of the school in a design showcase. 
During this showcase students wear their t-shirts and de-
scribe the process of making their t-shirts to a group of in-
vited guests (e.g., students, teachers, parents). 

DISCUSSION 
In this paper we described the efforts of the SMU Maker Ed-
ucation Project to extend the reach of SMU’s academic mak-
erspace into K-12 schools. We believe that in addition to the 
important role the DIG plays on campus, it can also play an 
important role in area schools by helping prepare K-12 edu-
cators to implement high-quality maker-based activities.  
Increasingly, K-12 educators are faced with difficult-to-an-
swer questions related to maker education (e.g., What tools 
and materials belong in a makerspace? What is the best way 
to use a makerspace? Who will spearhead implementing 



  

maker education at the school level? How does maker edu-
cation align with existing school-based initiatives? and How 
is orchestrating maker education the same or different from 
orchestrating typical classroom instruction?). Although there 
are several resources available to educators that describe 
how to outfit a makerspace, there are comparatively fewer 
resources available to educators to help them design maker-
based activities that connect to academic objectives and that 
promote students developing a maker mindset. Academic 
makerspaces are well positioned to help K-12 schools ad-
dress some of these issues. For example, academic mak-
erspaces can aid in the design of activities, help build sensi-
ble instructional frameworks, and outline pedagogical ap-
proaches that support the meaningful and sustainable inte-
gration of maker education into K-12 classrooms.  

A. LIMITATIONS 
In the current climate, many K-12 schools focus on stand-
ardized tests as measures of academic success. We find that 
this fact leads educators to ask questions about how imple-
menting maker-based instruction ensures students will learn 
the content outlined in state standards and how teachers can 
connect instruction from class to class or grade to grade.  
Although we believe that maker-based instruction is well 
suited to teaching content standards and affective learning 
objectives, we acknowledge that we have not yet connected 
all of the curriculum we have developed to content stand-
ards. In order for our curriculum to be most useful to K-12 
educators we must continue to make these connections. We 
also acknowledge that in the future we need to test our cur-
riculum by performing research to investigate precisely how 
students benefit from engaging in maker-based instruction.   

B. NEXT STEPS 
In the future it will be important for us to convince K-12 ed-
ucators that besides standards-related content there are addi-
tional outcomes worth measuring in relation to maker educa-
tion. For example, we believe that is worthwhile to measure 
student creativity, collaboration, and response to failure. One 
way to begin measuring outcomes such as these is to work 
jointly with K-12 educators to develop rubrics for formative 
and summative assessments that can aid in tracking students’ 
progress towards achieving these outcomes. 
As we mentioned in Limitations, in the future we also need 
to begin investigating precisely how engaging in maker-
based instruction benefits students. Along these lines, we are 
currently developing writing and self-efficacy measures to 
assess whether students become more confident and compe-
tent makers as a result of participating in maker sprint cy-
cles. In the long term, we aim to conduct experimental stud-
ies to test the efficacy of maker-based instruction against 
business-as-usual classroom instruction. 
Finally, we plan to take what we have learned from our fre-
quent work with K-12 educators and use it to adjust what we 
do inside our own academic makerspace. Working exten-
sively with K-12 educators has made it clear that we have 
much to learn about equity, culture, and best practices for in-
struction. Implementing changes based on what we have 
learned will improve how our own makerspace operates.   
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