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Abstract 
Virtual Reality technology has begun to be rapidly adopted by the public and industry which has 
increased the need for integration into 3D Digital Design education curriculum. There have been 
additional new 3D design tools from multiple fields converging into 3D digital design. Two topics of 
investigation will be presented: Methods for evaluating new technologies to integrate into curriculum 
by presenting how VR and previous technologies have been pursued in curriculum and how to build 
an adaptive curriculum which accommodates a continuous new integration, adoption and 
obsolescence filtering process.  
Design thinking and education continues to evolve as new technologies are rapidly being added to 
every field. Virtual Reality within 3D Computer Graphics tools continue to evolve at a rapid pace. New 
hardware for doing motion capture, simulation, photogrammetry, augmented and virtual reality are on 
the edge of further transforming this field with additional crossover and multi field convergence. 
Several strategies for analyzing and adopting new technologies will be presented. A specific case 
study will be presented from two courses at the Rochester Institute of Technology: Real Time Design 
and Physical Interface Design. These classes have prototyped and integrated multiple new 
technologies over the last 5 years. The focus of this discussion will conclude with integration of the 
HTC Vive Virtual Reality platform as the start of a new technology cycle with some speculation as to 
what additional technology integration will be connected to this in the near future. 
Many technologies in the Real Time Design and Physical Interface Design courses have been tested 
by the professor and students, then integrated into the curriculum. The analysis and context for how 
they are “taught” as well as questions asked to the students have been more valuable as learning 
tools. The key element of learning with new technologies has been the research within the education 
process of anticipated future technologies. Finally, there will be a presentation of the transition and 
filtering process that has gone on with various software and hardware over the past 5 years which will 
present for discussion strategies used in adopting, retaining and planning for technology obsolescence 
while constantly updating curriculum. 
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1 INTRODUCTION  
Large numbers of new technologies are emerging.  Virtual Reality (VR), takes advantage of advances 
in computer vision, artificial intelligence, and graphics technologies.  It is moving from an expensive 
training and research tool to a platform used across multiple mainstream fields.  There have been 
additional new 3D design tools from multiple fields converging into 3D digital design. For example, 
tools developed initially for cartography, and remote sensing like photogrammetry and LIDAR, have 
now become adopted as low cost 3D scanning methods in the field of 3D design [1].   

Two topics of investigation will be presented: A discussion of the adoption of VR into curriculum by 
presenting how other new technologies have been filtered and then integrated in curriculum and also 
how to build an adaptive curriculum which accommodates a continuous new integration, adoption and 
obsolescence filtering process. 

2 METHODOLOGY 
Every year improvements in various technologies are made.  New software and hardware is released. 
3D Digital Design curriculum is constantly evaluating these emerging technologies.  The evaluation 
process follows three main criteria:  Broadness of (potential) impact across multiple fields, order of 
magnitude increase in productivity, and finally how are we able to adapt the curriculum to 
accommodate the new content, since we have a finite amount of time to teach rapidly expanding new 
amounts technologies and content. 
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2.1 Impact, Convergent Divergent Evaluation 
The rapid pace of the new technologies of Artificial Intelligence (AI) and Robotics are expected to 
reduce current jobs over 70% in the next 10 years.  The consequence of this is that integrating new 
technologies need to be as “future proof” as possible.  Adopting new tools into curriculum needs to 
have broad potential future impact for our students.  3D Digital Design application has a growing 
scope across multiple classes (example:  we require our students to take anatomy classes, now there 
is VR impact there [2] industries, advertising and motion graphics, entertainment, medical, 
visualization.   

The nature of accelerating technologies is that it often causes convergence between multiple fields.  
This is because tools and processes that were specific to one field are often chunked into one 
technology.  This causes an overall increase in speed and quality to previous processes and often 
overlap with broadening of different technologies which previously belonged solely in one domain, now 
going across multiple ones [3], [4] 

2.2 Technology Thresholds and Order of Magnitude Technology 
While VR has been in existence for decades multiple problems needed to be solved before this 
technology was ready for widespread adoption. Limitations of hardware to correctly interface with 
human physiology held back this technology, they included low video frame rates in VR goggles and 
not fast enough 1:1 head tracking which would match head moves in the real world to virtual world.  
These limitations caused headaches and nausea with minimal use. High cost, and previously 
mentioned technology thresholds held it back until 2015-16.  The technology inside Oculus Rift and 
the HTC Vive (see figure 01)  hardware platforms solved the head tracking problems.   

 
Figure 1. HTC Vive & Controllers. 

Additionally, graphics cards from NVidia and AMD grew more powerful giving fast enough frame rates 
for VR goggles (60 frames per second).  Software solutions for accelerating the creation of VR 
experiences are also rapidly evolving. In our curriculum we teach Real Time 3D Interactive design 
using Epic Games Unreal Engine.  Like the acceleration mentioned in hardware technology this is also 
happening with software.  In the past many graphics software companies would release one update a 
year.  The Unreal Engine has shifted to 4 or more updates a year (see table 1 below ).  These are not 
small updates.  Each update has hundreds of significant improvements and new tools (see link). 
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Table 1.   Unreal 4 VR upgrades over 1 year. 

Unreal Version Date VR Improvements 

4.11 03/31/2016 Yes 

4.12 06/01/2016 Yes 

4.13 09/29/2016 Yes 

4.14 12/08/2016 Yes 

4.15 03/20/2017 Yes 

4.16 05/24/2017 Yes 

Release notes on VR Improvements per update here: 
https://docs.unrealengine.com/latest/INT/Support/Builds/index.html  

At $800USD, the cost of the HTC Vive is moderate.  We looked into lower end VR solutions.  A 
probably, future component of a VR headset, the Leap Motion controller, was one technology we tried.  
It allowed one aspect of the next generation interaction design; gesture based interfaces to be 
pursued by the students at a very low cost (about $50UDS).  Unlike the HTC Vive, the accuracy level 
of the Leap Motion controller falls a bit below critical adoption threshold.  There are many more 
emerging low cost hardware which use a cell phone as a screen for VR.  Other software and growing 
numbers of applications have driven demand in Virtual Reality adoption by industry has accelerated 
the need for rapid integration into 3D Digital Design education curriculum.  It also opens the options 
where students “bring their own” hardware in the future. 

There are two main problems of adopting new technologies.  Cost and obsolescence.  From a 
departmental budgetary standpoint, new technology is always priced at a premium.  Virtual Reality in 
our department was from a grant from the HTC Vive company to the author of this paper (Shaun 
Foster).  The next challenge is to add planned obsolescence into next year's budget, so that the next 
generation of the hardware can be added.  It is critical to evaluate how much the technology is shifting.  
If doesn’t have large broad adoption or an order of magnitude in improvement over existing hardware, 
then purchase should be avoided.  The cost of constantly buying, setting up, and learning new the 
technology becomes prohibitive.  Additionally, as previously mentioned, if the technology is only 
incremental, it will become obsolete quickly while also taking student focus away from next generation 
learning.  The paper will discuss this in the next section.   

2.3 Curriculum Fit and Pedagogical Style Changes 
Any curriculum has a finite amount of classes.  As mentioned previously, 3D Digital Design has utility 
across multiple fields.  3D Digital design as a craft has many workflows and lots of steps for a student 
to learn.  As new tools are created, these reduce or even eliminate a great amount of work.  A student 
doing 3D today can do the work of 10 people with greater quality output. This step reduction in training 
has been called the half life of knowledge[5].  How long does it take for half of what you know to 
become obsolete.  An example of this is in 3D modeling.  Previous workflows began with simple 
shapes slowly built complexity.  There are emerging workflows using Photogrammetry (a computer 
vision based application that can generate 3D meshes from photographic references).  This instantly 
creates the form based on a series of photographs.  This process requires additional modification, 
however, the tools for optimizing this procedure are improving rapidly.  The reduction of steps or 
complete automation of different process open up opportunities to teach new subject matter.  Another 
way our curriculum has freed time is to offload technical demonstrations to the web.  I host a channel 
on youTube, https://www.youtube.com/user/SFoster231,  which has almost 1000 subscribers.  My 
students are able to view technical demonstrations there.  This frees my time to focus on design 
questions and also accelerate the learning process, opening up space for the exploration of net 
technologies.  Also, there are many additional video based training resources that I assign to students 
[6]. 

Beyond offloading course content into Learning Management Systems (LMS) and YouTube, there are 
other teaching style changes necessitated by accelerating technology.  The most important is a 
change in the nature of the professor.  In the past a professor taught material they had used for 
possibly many years. With technology accelerating, Professors are often only slightly ahead of the 
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students. A way to deal with this, is for professors to learn with the students which removes the need 
for a professor to always knowing the answer to how to use a new technology.  Teaching flexible 
thought processes which stress metaphorical thinking, collaboration and excellent research skills will 
last students significantly longer and be especially valuable in a 4 year curriculum, as the speed of 
technology reduces memorized technical knowledge.  In addition teaching them a broader optimized 
research process for learning how to learn new technologies.  Students learn how to be adaptive 
learners.  Design thinking plus technology research and critical thinking focused education creates a 
longer lasting skillset [7].   

The speed of technology hasn’t reached a pace where everything is always new.  There is a 
technology adoption, class “age” arc.  New technology classes often start as Advanced Level, 
Experimental Digital Workshops.  If the class and technology becomes more central to the curriculum, 
it becomes a permanent elective.  As the technology continues to permeate the curriculum, more of 
the workflows percolate to second and eventually first year classes. 

3 RESULTS 
The results from early adoption of the HTC Vive hardware into the curriculum have been extremely 
successful.  From a case specific standpoint, the students have enthusiastically pursued this new 
technology.  Additionally, several of our students have received high levels of recognition, job offers 
for their work and one former student formed a partnership where their company produced an award 
winning title.  From a general perspective, the changes we have made to the curriculum for teaching 
longest lasting broader, adaptive and technology responsive skillsets.  The pedagogical and even 
physical shifts have not been without their challenges.  The HTC Vive, VR requires a full room.  
Adapting to new space constraints was a challenge.  Also, as with almost all “new” technology, there 
are often a larger amount of bugs and “hicups” that need to be dealt with.  These problems were 
inverted and turned into learning moments. Overall, the results of adding VR to the curriculum are 
positive. 

4 CONCLUSIONS 
New and convergent technologies which start in other fields are starting to overlap in the field of 3D 
Digital Design.  Accelerating technologies have also required a more rapid adoption cycle of 
technologies with a subsequent adjustment in teaching style.  The teaching style provides the most 
lasting impact is to teach a inquisitive based, adaptive, research oriented learning style.  Additionally 
offloading technical tutorials to video based training, both done by professors and also provided online 
at places like Pluralsight.com and Lynda.com has been effective.  Overall, we anticipate further growth 
in the fields of Augmented and Virtual reality and expect to see further Virtual Reality 3D Digital 
Design taught in our curriculum. 
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