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Abstract: This roundtable will introduce a variety of free 3D digitization tools 
that can support student exploration of existing virtual 3D models and creation of 
virtual copies of 3D objects. Multidisciplinary content connections, practical K-12 
integration strategies, and example lessons will also be discussed. 

 
Introduction 

3D digitization is on the rise, both in the increased pop culture desire to 3D print designs on-
demand and among academic institutions that are seeking to leverage 3D scanning technologies to bring 
their prized artifacts to the masses by providing access to virtual 3D models and downloadable files (e.g. 
.stl formatted files). As a result, 3D printers and digital fabrication technologies are on the rise in K-12 
school settings; however, there are many schools that cannot afford the cost associated with a 3D printer 
and/or the consumable filament material required to print objects.  

But 3D digitization doesn’t necessarily require access to a 3D printer. There are a wide variety of 
learning outcomes that can occur through student engagement with 3D digital models, as one study found 
that digital models have the same effect as physical objects in students’ understanding of geometric 
rotations (Erkoc, Gecu, & Eroc, 2013). Regardless if you have access to a 3D printer or not, there are 
many free and easy-to-use apps available that allow equitable access to explore 3D digitization without 
the need to print a physical object, including a) exploring existing virtual 3D models and b) creating 
virtual copies of 3D objects.  

This roundtable will demonstrate a variety of free 3D digitization apps and will seek to discuss 
multidisciplinar content connections and feasible integration strategies for teacher educators and K-12 
teachers, including: 

● What are some creative ways a teacher could integrate the 3D modeling process into a lesson 
without having access to a 3D printer (or the cost associated with outsourcing printing to a 
service like www.shapeways.com)?  

● In what ways could a teacher push the limits of these free software and apps to encourage 
learning that connects 3D models to standards and learning outcomes? 

 
Exploring Virtual 3D Models 

Huge paradigm shifts in museum culture are underway as a variety of institutions are engaging in 
3D digitization to democratize their collections through the digitization of priceless artifacts and bringing 
access to the masses (Milroy & Rozefelds, 2015). Scientists in the fields of anthropology and 
paleontology have been using photogrammetry techniques to capture and record measurements of 
physical objects, but technological advancements now enable high quality digital scanning with 



specialized hardware, such as the Makerbot Digitizer (costs approximately $800; 
http://store.makerbot.com/digitizer) and the NextEngine 3D scanner (costs approximately $3,000; 
http://www.nextengine.com).   

Once the files are converted to virtual 3D models, they are made available on a variety of 
websites where you can access the files to download (as .stl formatted files) or explore within interactive 
3D viewers.  This allows you to not only have access to the digital file (to print a physical copy of on your 
own) but it allows you to virtually interact with the 3d model on your own computer screen. Imagine 
being able to explore priceless artifacts that are typically hidden behind glass enclosures at a museum on 
the other side of the world or explore fossilized remains of ancient creatures found during a research 
excavation. 

Smithsonian X 3D. Smithsonian X 3D (http://3d.si.edu) is a 3D model database allows anyone 
with an Internet connection access to Smithsonian’s most renowned artifacts. You can explore a variety of 
virtual models by rotating the items, isolating different components of them, measuring them with built-in 
tools and creating specific views that can be shared over social media or embedded on a website or blog 
post just like a video. Additionally you can explore “tours” of select artifact collections and 
archaeological sites that are complete with 3D models, expert-written text, and additional resources. 

Classroom integration example of Smithsonian X 3D. Take your students on a virtual tour of 
Cerro Ballena, Chile to learn more about whales ancestors by exploring Balaenopteridae fossils 
(http://3d.si.edu/explorer?modelid=386&reader=true). 

Morphosource. Duke University’s Morphosource (http://morphosource.org) is an image-sharing 
resource designed to allow users to upload, search, and browse high quality 3d models. is an online 
database of 3D models. Using the Creative Commons model, Morphosource encourages citizen scientist 
and the democratization of access to artifacts. As such, a variety of academic institutions and natural 
history musems are using Morphosource to facilitate collaboration, consolidate repository holdings, and 
provide access to the public.  

Classroom integration example of Morphosource. Explore patterns in human evolution by 
comparing and contrasting virtual models of skeletal remains 
(http://morphosource.org/index.php/Detail/ProjectDetail/Show/project_id/158). 

Digimorph. The University of Texas at Austin’s Digimorph (http://digimorph.org) is a lab that 
creates and shares 2D and 3D visualizations of the internal and external structure of living and extinct 
vertebrates, and a growing number of 'invertebrates.' Users can search a variety of specimens and explore 
virtual models and animations that detail the morphology of specimens in unique multimodal ways. With 
partnerships from a variety of academic institutions and paleontologists, Digimorph provides informative 
research publications with each specimen to deepen the potential learning. 

Classroom integration example of Digimorph. Explore x-ray CT scans of various horned lizards 
and attempt to hypothesize reconstructions of what their ancestors may have looked like 
(http://www.digimorph.org/resources/horned.phtml). 

NASA 3D Models. Among the variety of data sets related to space exploration, NASA 3D 
Models (http://nasa3d.arc.nasa.gov/models) contains a variety of 3D digitiazations of spacecraft, 
topographical maps, and plantary objects. Additionally, they have compiled several visualizations that 
allow users to explore landforms (http://nasa3d.arc.nasa.gov/visualizations).   

Classroom integration example of NASA 3D Models. Explore the impact that volcanic lava flows 
has on the near and far side of the moon’s surface (http://nasa3d.arc.nasa.gov/detail/moon-nearside-
farside). 
 
Creating Virtual Copies of 3D Objects 

Though academic institutions and museums are using costly 3D scanning equipment for their 
photogrammetry and 3D digitization efforts, there are several free 3D scanning apps that allow users to 
capture photos taken 360 degrees around and object and easily generate virtual copies and 3D models on 
their own. 



Autodesk 123d Catch. Autodesk 123d Catch (http://www.123dapp.com/catch) is a free app for 
smartphones and tablets that allows you to create 3D scans of virtually any object. With built in guidance, 
it helps you set up proper lighting and provides advice for how to ensure 360 degree capture of the object. 
Once the object has been captured, you can upload to the Autodesk 123d cloud to share or download the 
free mesh-editing software to your computer for further editing and refinement of your 3D virtual model. 
The resulting file can be embedded into a website for virtual exploration or can be sent directly to a 3D 
printer.  

Classroom integration example of Autodesk 123d Catch. Create a 3D scan capture of a 3D object 
found during an outdoor inquiry (http://www.123dapp.com/catch/Snail-shell-/3061040). 

Autodesk Recap. Similarly, Autodesk Recap (http://www.autodesk.com/products/recap) allows 
you to capture 3D scans of an object, but has the added ability to leverage video as well. This “point cloud 
software” allows users to easily plan, measure, and visualize with advanced measurement as they can 
capture 3D objects and geographic sites, such as architectural layouts. Simply download the free software 
to a PC or Mac computer and upload digital photos or digital video files. 

Classroom integration example of Autodesk Recap. Attach a digital camera (SLR, Smartphone, or 
GoPro) to a remote controlled helicopter drone to create a scan capture of your school campus and 
convert the capture into augmented reality (https://recap.autodesk.com/how-recap-works). 
 
Conclusion 
 Many schools struggle to find the resources to implement digital fabrication and 3D digitization 
into curriculum, let alone find ways to make multidisciplinary content connections that support student 
learning outcomes. But there are many options for schools and teacher educators to begin exploring the 
world in three dimensions and bringing these types of tools into the classroom can better prepare  students 
for future possibilities that are yet unknown (Merchant, 2010). This roundtable paper introduced a variety 
of free 3D digitization tools that can support student exploration of existing virtual 3D models and 
creation of virtual copies of 3D objects. Most importantly, this roundtable sparks discussion about 
multidisciplinary content connections, practical K-12 integration strategies, and example lessons that 
leverage free 3D digitization tools and can be integrated without the expense of a 3D printer. 
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