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Introduction
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Once considered “experimental technology” in 
schools, 3D printers have become an essential 
tool in STEAM education for K-12 districts and 
universities all over the world. Educators have 
seen for themselves the benefits of experiential 
learning, real-world applications and encourag-
ing creative thinking.

As with any new technology, there is an adoption 
curve. We have observed the education sector 
progress through early adoption, which we refer 
to as Phase 1.

Phase 1 was characterized by:

• Integration of 3D printers into STEAM curricula.

• An initial investment in the technology.

• Amending professional development to
include 3D  printer training.

• Observing (in some cases, formally assessing)
positive student outcomes.
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Phase 2 is characterized by next steps that 
coincide with majority adoption:

• STEAM curricula built on 3D printers as
essential devices.

• Costs integrated into annual budgets.

• 3D printer proficiency adopted as a core
competency for STEAM instructors.

• Formal assessments of student proficiency
with the technology as benchmarks.

As the education sector has lingered in Phase 1, 
3D printer adoption has progressed much further 
in the professional world that educators are 
preparing students to enter.

The influx of users in service industries, high tech 
companies, industrial and consumer goods, 
health and medical, automotive, aerospace and 
defense are pushing these industries to the top 
of the adoption curve. They are well into Phase 2. 



Preparing for Phase 2

As 3D printing service company Sculpteo reported 
in its 5th edition of The State of 3D Printing, the 
rate at which these industries are reliant on this 
technology for proof of concept and product 
prototypes has broken the 50% mark:

In this stage of adoption (early majority), 3D 
printers have graduated from experimental tech 
in industry to essential tech, at which point their 
adoption is approaching the ubiquitousness of 
more staid technologies such as Macs, PCs and 
multi-functional printers. Deployment of these 
machines is no longer ad hoc; rather, careful 
planning under the direction of information 
technology leadership is necessary to successfully 
scale deployment enterprise-wide.

The Education Sector Needs to Prepare 
for Phase 2

This is a glimpse into the future of 3D printer 
adoption in education. Phase 2 in the adoption 
lifecycle for K-12 districts, colleges and universities 
is coming.

In a single year, from 2017 to 2018, application 
of 3D printing in STEAM education worldwide 
more than doubled from seven percent to 
16 percent (Statista, 2020). This indicates that 
adoption momentum is growing as educators 
increasingly recognize the need to broaden 
student engagement with this technology.

Just as commercial industries have done, the 
education sector will need to engage in strategic 
planning for successful 3D printer program 
scaling across the district, college or university 
system. This white paper will outline why 
standardization is key to successful scaling, 
and will identify features of the device standard 
that are essential to build an efficient ecosystem.
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“Manufacturers are increasing their 
reliance on 3D printing as part of their 
broader manufacturing strategies, with 
production use up to 51% of all respondents 
from 38.7% in 2018.” 

- Sculpteo (2019)



Why Standardization is Critical
“We are working on 
standardizing equipment 
across all the schools so that,
 if there’s a problem, I know 
exactly what it is because I’ve 
seen it before. I can keep parts 
for just one model, technical 
notes and instructions, or just 
go and buy the filament we 
know works well for this unit 
from the vendor we trust and 
move on. It’s about time 
savings. Currently, two
departments want to keep 
their own different unique 
models. It means that I have 
three models to master, three 
vendors. When something 
happens, I have three places 
to call for tech support as 
opposed to one place.”

- Fernando de Velasco,
Chief Technology Officer, 

Prosper Independent 
School District

(North Texas)

Standardization Supports the Transition of 3D Printers from 
Experimental to Essential

In Phase 1 of adoption, 3D printers were considered experimental 
tech. Early adopters were typically STEAM instructors whose 
integration of the technology in the classroom was supplemental 
to the curriculum. Their utilization was independent. Users had 
to be self-sufficient, as they could not expect that these devices 
would be supported and maintained by IT staff. Their knowledge 
was often isolated and not consistently institutionalized.

Phase 2 will be different. With widespread use comes the 
expectation that the ecosystem around 3D printers will be as 
robust as any other essential tech on the late-adoption end of 
the curve. As technology that is broadly utilized every day in the 
course of STEAM instruction in multiple classrooms across the 
district or university system, user demand of IT support will 
increase. Knowledge (of basic usage, lesson plan integration, 
etc.) must be institutionalized and readily accessible.

Standardization of 3D printer hardware and software is the 
foundation for such an ecosystem. It helps ensure knowledge, 
applications, processes and functionality are shared across the 
K-12 district, college or university system.

Standardization Benefits

Standardization is not new to the education sector. The enterprise 
model of selecting one standard machine to deploy across the 
organization (district, campus, or university system) is commonly 
applied to laptops, e.g. Macbooks, PCs, and Chromebooks, 
multi-functional printer-copier machines, smart boards and 
other connected technologies.

The benefits of standardizing these late-adoption technologies 
are well-established. For example, when Chromebooks are 
utilized across the district/system:

• Teachers and librarians become familiar with them and can
train students.

• Lessons are created to be compatible with the machine and
can be given in any classroom.
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• Information technology support staff can typically handle
maintenance and troubleshooting.

• The machines can reliably integrate with the network so they
function properly over WiFi.

Standardizing these technologies have the added benefit of 
cost savings.

• Purchasers can negotiate bulk-rate pricing when ordering from
a single manufacturer.

• Only one enterprise service contract is needed for ongoing
vendor support.

The Alternative: Decentralized Technology

The alternative to standardization is decentralized technology 
acquisition. This is not recommended. In this model, individuals 
are free to create dependency on alternatives. This in turn causes 
waste, creates inefficiencies, and can obstruct the educational 
process:

• Product knowledge is not successfully institutionalized. One
teacher knows how to utilize the technology. Upon his or her
departure, the tech becomes obsolete.

• Lesson plans aren’t adaptable to other machines. A teacher
moves to a new classroom and can’t deliver his or her lesson
because the machines are not compatible.

• Long maintenance delays. An instructor can’t get his or her
unique machine to work and must wait for IT to get through to
the vendor and acquire the appropriate parts or direction.

• Lack of functionality. The unique machine cannot be integrated
into the wireless network. It doesn’t work over WiFi, so all
connections to other devices must be made physically
(e.g. delivering print jobs via USB stick).

These inefficiencies can all be mitigated by creating a centralized 
ecosystem based on a standard model, provided that model 
fulfills essential functions and its implementation is overseen by 
the director of technology. This is discussed in further detail in 
Key Factors to Success, The Standard Device Must Fulfill the 
4 Essentials.



The Standard Device Must Fulfill the 4 Essentials

Selecting a standard 3D printer model to purchase in bulk and 
deploy en masse should involve careful consideration. There 
may be certain elective features for which members of STEAM 
faculty will strongly advocate; however, it’s important to first 
prioritize four essential features that ensure successful scaling 
across the organization:

• Professional Development. The vendor should provide
training resources geared toward teachers, librarians and
other education sector staff.

• Lesson Plans. Ready-made lesson plans, aligned with common
core and NGSS standards, that have been thoroughly tested
on the device should be included.

• Reliability & Service. Hardware and software reliability with
robust, highly-rated support from the manufacturer will be
necessary to maintain organization-wide efficiency.

• Seamless IT Integration. The 3D printer standard model
should be static IP-assignable so it can communicate with
other connected devices over the network.

These are essential features because, unlike the tools used 
in shop classes of the 20th century, 3D printers of modern 
STEAM classrooms are connected devices. As such, it’s vital 
that the director of technology play a central role in the 
process of standard device selection. See more on this under 
“The Central Role of the Director of Technology in Scaling and 
Standardizing”.

“When I came on board, I saw 
that we were buying all kinds 
of 3D printers. Many of those 
machines were sitting on 
shelves because teachers 
didn’t know how to use them. 
Now that we’ve standardized 
to Dremel, when Dremel 
brings their crew out and trains 
20 teachers, I now have 20 
experts across the district who 
can each go back and show 
others how to use the 
machines at their sites. 
It’s a force multiplier across 
the district that you cannot 
get unless you standardize.”

- Doug Henderson,
Director-STEAM,

Val Verde Unified
School District 

(California)

Key Factors of Success
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In Phase 2, connectivity will be essential. The 
director of technology must have a seat at the 
decision-making table for enterprise-level scaling 
to be successful. Early consultation on network 
compatibility can prevent the inefficiencies 
outlined above.

Prioritizing connectivity as an essential feature 
does not necessarily mean sacrificing elective 
features on the wish list for STEAM instructors. 
Dremel Digilab’s line of 3D printers for education 
provide many features popular among instructors 
in addition to seamless network integration.

Role of the IT Director
The Central Role of the Director of Technology 
in Scaling and Standardizing

In Phase 1, elective features were the focus for 
3D printer early adopters. 3D printers were not 
viewed categorically as connected devices. They 
were considered the next iteration in shop class 
technologies more akin to woodworking tools 
than to networked multi-functional printers.

Instructors selected devices based on desired 
features such as ultrafine layering resolution, 
filament type auto-detection, a color touch screen 
interface, etc. They looked for reputable brands 
with a proven record of producing dependable 
hardware and quality consumables. 

The missing piece was often information 
technology. Without consultation with the 
director of technology/director of IT, 3D printers 
purchased over the last decade in the education 
sector were often not properly networked. This 
has caused a number of inefficiencies:

• Students are only able to deliver print jobs
via USB stick or micro SD card, creating an
unnecessary logjam that wastes precious
class time.

• Firmware updates are delayed because they
have to be physically installed, which in turn
delays implementation of new features.

• Without connectivity, remote IT support is
either time-consuming (as support staff
attempt to guide users over the phone) or
impossible. Teachers must wait for support
staff to make a physical service call.

These issues will be exacerbated if scaling 
efforts don’t prioritize connectivity. 
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“If you know the standardization 
of curriculum makes sense, 
why wouldn’t you transfer 
that same thinking to a 
platform or device? 

We should know each student 
has an equity of opportunity 
in what they’re learning, and 
standardizing to one quality 
device helps ensure that. It 
also saves time. 

Our IT dept has so many 
responsibilities. When they 
get bombarded with one-off 
requests, that’s another 
platform they have to learn. 
It takes two weeks to fix 
machines when parts should 
be easily replaced. You 
shouldn’t need six different 
platforms for the same thing. 

If you’re going to go with 
a 3D printer, do your due 
diligence to find what you 
believe is the best, and 
that’s it.”

- Dr. RJ Webber, Assistant
Superintendent, 

Novi Community 
School District 

(Michigan)

During Phase 1 of 3D printing technology adoption, the education 
sector has seen the benefits of 3D printing programs from design 
theory curricula to hands-on experience with tools they will use 
in future careers. As administrators seek to expand access to this 
technology, the next phase will be to build out these programs 
strategically to avoid the added cost, waste and inefficiencies 
inherent in decentralized, ad hoc purchasing.

In Phase 2, for all the benefits outlined in this white paper, 
the key to strategic scaling will be standardization. Deploying 
a standard device across the district, college or university 
system ensures:

• Institutionalized knowledge through professional development.

• Universal application of lesson plans throughout the organization.

• Proven reliability and efficient service.

• Full functionality with consistent updates delivered dependably
via the network.

• Cost savings won with bulk purchasing and one consolidated
service agreement.

Standardization has proven an effective model for other 
connected technologies from laptops to multi-functional 
printers. This will be an effective model for scaling 3D printer 
programs as well, provided the director of technology plays 
a central role in product selection.
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Conclusion



“Really think about your time 
on multiple levels. Standardizing 
to Dremel created this great 
vertical alignment for students. 
A student learns to use a 
Dremel to do some basic 
problems in elementary, then 
as they move on to middle 
school and high school, they 
don’t have to start back over. 
They already have those skills. 
When there is a problem, 
teachers know there will be 
little time loss because the 
support they get with Dremel 
is the best ever. I’ve been in 
education now for 32 years, 
worked with lots of technology, 
lots of tools. I’ve never had a 
quality customer service 
department like Dremel’s.”

- Joy Schwartz,
former STEM Coordinator, 

Beaumont Independent 
School District 

(Southeast Texas)
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At Dremel DigiLab, our approach to developing products for 
educators has always been to prioritize best-in-class product 
reliability, agile support, user training, lesson plans and seamless 
connectivity. It is on this foundation that we have built in 
cutting-edge features to facilitate the advancement of 
STEAM curricula.

With this approach, Dremel is poised to support educators 
through this exciting next phase in 3D printer technology adoption 
as the standard model of choice. For more information about 
Dremel DigiLab’s EDU line of 3D printers for education, visit 
digilab.dremel.com/educators.

This white paper was developed by Caylor Solutions, 
an Indianapolis-based marketing agency working with colleges, 
universities, K-12, and education organizations to improve 
communication, enrollment and development efforts through 
strategic brand, marketing, websites, print and digital collateral. 
Research methods for this project included quantitative data 
sourcing and qualitative data collection, including in-depth 
interviews with Dremel product specialists and STEAM 
program administrators.
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