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Summary 
In the current academic paradigm at Georgia Tech, there is no simple way of knowing the range of 
projects students are working on. Instances of where students are working on similar project streams can 
be missed, within and across major disciplines, squandering opportunities for students to collaborate, co-
learn or pool resources. The proposed service would allow students, faculty, and other parties to visually 
chart in real-time what kind of student work is currently being done within an institution. This service 
would allow students to more easily discover interdisciplinary partnership opportunities, learn from peer 
developed literature and prior art, synergize ideas and share materials to improve research and class 
project outcomes.  
  
Background  
The value of interdisciplinary approaches in academia has long been recognized. Pedagogical studies 
have resoundingly concluded that interdisciplinary approaches advance critical thinking, communication 
and creativity in students (Jones, 2010). Of the many voices calling for the acceleration of 
interdisciplinary collaboration, the most cited seems to be publications by the US government. One article 
states that “the government has expressed a need for engineers to engage in interdisciplinary collaboration 
through several government reports, including Facilitating Interdisciplinary Research...and Rising Above 
the Gathering Storm .... These reports, as well as the National Academies of Engineering’s Educating the 
Engineer of 2020..., recommend introducing undergraduates to interdisciplinary learning” (Richter, 
Paretti, and McNair, 2009).  
 
The importance of interdisciplinary collaboration at the student level is consistently mentioned across the 
state of knowledge. The Richter and McNair article gives some background on the need for this type of 
collaboration by stating that “in recent years, engineering has begun addressing challenges that cannot be 
addressed by any single field. For example, efforts in sustainability, such as developing alternative energy 
sources, managing with global climate change, and providing potable water, all require the skills and 
knowledge of professionals from multiple engineering fields as well as fields as diverse as ecology, 
political science, management, sociology, and economics. To develop solutions to these challenges, these 
individuals will need to collaborate in complex ways by integrating the knowledge and perspectives from 
all the disciplines involved” (Richter, Paretti, and McNair, 2009). In the government sponsored article 
‘Facilitating Interdisciplinary Research’, the literature states that “individuals who are conversant in ideas 
and languages of other fields [are] central to the continued march of scientific progress in the 21st 
century” (Facilitating Interdisciplinary Research, 2005). 
 
Although the need for interdisciplinary collaboration seems to be clear, the current academic paradigm is 
set up in a way where students can not easily discover interdisciplinary opportunities. Within the prior art, 
it was found that no universities yet have a comprehensive portal for viewing student projects being 
worked on in real-time. Outside of individually asking those you know what they are working on, what 
they have previously worked on and what their skillsets are, students don’t seems to have many other 
ways of discovering interdisciplinary opportunities through their own power. In many occasions the 
problem is compounded by group-think within in student’s own academic circles – industrial designers 
speak and work only with other industrial designers, mechanical engineers interact with only other 
mechanical engineers etc. In order to explain this phenomenon, the state of knowledge seems to have 
accepted the term ‘disciplinary egocentrism’.  Disciplinary egocentrism “is a[n] […] individuals’ inability 



to think beyond their own perspective […] For example, a materials engineer might mistakenly assume 
that she has nothing to contribute to the design of a water purification system because that is the domain 
of civil engineers; similarly, an electrical engineer might assume that LCA has no relevance to his major 
because his work involves only designing circuits, not manufacturing them” (Richter and Paretti, 2009). 
Another key barrier within academia is that “often interdisciplinary teams lack the same kind of shared 
physical space […], such as student lounges or common study areas, and conflicting course schedules can 
make it more challenging to schedule out-of-course meetings (Richter, Paretti, and McNair, 2009). 
 
Expertise of the Research Team 
Chandan Hebbale, an MID Candidate, represents the School of Industrial Design in the College of 
Architecture, and is the lead researcher on the team.  With an undergraduate degree in Mechanical 
Engineering and his current work in the School of Industrial Design, he has a first hand experience with 
interdisciplinary project work. He is skilled in user interface design and the Agile and Human Centered 
Design processes, ensuring that the final outcome of this work will be both highly functional and well 
designed. 
 
Dr. Fu, with her joint appointment, represents the School of Mechanical Engineering in the College of 
Engineering and the School of Industrial Design in the College of Architecture.  Her expertise lies in the 
study of design cognition and methodological/computational support for design processes.  Her previous 
work includes data mining techniques to visualize patents into explorable structures, organized by 
functionality and surface similarity, for the purpose of supporting design-by-analogy. 
  
Dr. Rahul Basole, Associate Professor in the School of Interactive Computing in the College of 
Computing and the Associate Director of the Tennenbaum Institute/IPaT, will provide guidance and 
project direction in the areas of research and data visualization. His expertise lies in the areas of data 
visualization, computational enterprise science, and strategic decision support. He has conducted 
extensive research on complex ecosystems. 
 
Dr. John Leonard, Associate Dean, Finance and Administration for the College of Engineering and 
Associate Professor, Civil and Environmental Engineering has generously offered to share data that the 
institute collects through systems like GT Scholar.  His expertise is in the area of data science and 
analytics, and is a nationally recognized expert in the analysis and design of Intelligent Transportation 
Systems (ITS) and in the analysis and design of coordinated traffic signal systems. Dr. Leonard's research 
in traffic operations has led to an improved understanding of freeway congestion, and to the deployment 
of improved strategies for relieving system congestion related to incidents. 
 
In addition, three industrial design students, Achyuth Kumar, Matthew Gregory, and Amy Zhen, have 
agreed to provide input and feedback, as the system is designed, developed and implemented.   
 
Objectives 
The scope of this proposed pilot initiative will be a proof of concept of the system, implemented within 
the School of Industrial Design (SID) to connect students working on design projects to one another and 
to faculty.  Specifically, the objectives are as follows: 

1. To develop a system for real-time student project data collection that is self-sustaining, and 
expandable.  

2. To develop a visualization and interface that is intuitive to use for students and professors.  
3. To measurably increase the frequency of collaboration within the SID.  

 
The intended outcomes of each of these objectives are outlined in the table below. 
 



 Objective Intended Outcome 
1 To develop a system for real-

time student project data 
collection that is self-sustaining, 
and expandable.  

1. Students and professors, now and in the future, will need to 
provide little to no input for the system to continue running. 

2. As new areas of research and new ways of learning evolve, 
the system be able to smoothly adapt to those changes. 

2 To develop a visualization and 
interface that is intuitive to use 
for students and professors.  

1. Students and professors should not only be able to easily use 
the interface, but also easily be able to provide feedback if 
any features are not easy to use.  

3 To measurably increase the 
frequency of collaboration. 

1. An academic ecosystem where every person is aware of what 
their everyone else is doing. 

2. This should result in more collaboration between students 
within the same school and between schools. 

3. This should result in more collaboration between students 
and professors and between faculty.  

 
Research Tasks 
The objectives above will be accomplished by executing the following concrete tasks. 

1. Identify the unmet needs of students and professors within SID that directly result from the 
capabilities of the current academic paradigm. 

2. Design and evaluate a methodology for gathering data regarding student projects within SID in 
real time with minimal input from students and their professors. 

3. Design and evaluate a set of functionalities that utilize the collected data to meet the identified 
needs of students and professors. 

4. Design and evaluate a computational interactive visualization service and user interface that 
allows students and professors within SID to access outcomes of Objective 3. 

5. Create open source methodologies for other schools to determine needs, gather real-time student 
data, and design functionalities to meet needs. 

6. Design and evaluate a capability of the service that allows other schools to grow the functionality 
of the base platform. 

 
Preliminary Work by the Investigators 
The Georgia Tech Node Project 
This spring 2016 semester, Dr. Katherine Fu and Chandan Hebbale have been working within the 
Engineering Design Research Lab to develop a digital service that makes publicly available information 
on professor’s work and academic experience more accessible to students. Three Georgia Tech students 
who are not on the development team asses the system design every week to ensure that the service is 
usable and meet the needs of the target population. It was found and validated by the user testing group 
that the current method for finding a research position, a thesis advisor, or getting academic advice 
entailed a lengthy and sometimes fruitless process of tracking down a professor on campus that had 
similar interests as their own. The information these students were trying to find is publically available, 
however the interface for accessing that data is cumbersome for students to use and leads to wasted time. 
Dr. Katherine Fu and Chandan Hebbale started the Georgia Tech Node project in order to develop a 
service driven by public data that allows student to more quickly find research positions on campus, find 
thesis advisors, and in general take better advantage of the body of knowledge held by Georgia Tech’s 
facility. 
 
The visualization shown below is the product of 3 rounds of user feedback on an interface that allows 
students to intuitively search through facility work and academic experience that has been gathered from 
GT Scholar and other sources. The Georgia Tech Node project team reached out to John Leonard in order 
to obtain the required data sets which includes information from GT Scholar. By utilizing existing data, 



the digital service acts as a student friendly interface for publically available faculty data and does not 
provide any burden on the faculty. 

 
 
In terms of this SPAG proposal, the development of the Georgia Tech Node project by Dr. Katherine Fu 
and Chandan Hebbale provide them with meaningful experience to further the objectives of the proposal. 
Similar objectives been the SPAG project and the Georgia Tech Node project are visualizing academic 
progress, utilizing public and academically internal data to drive a service, and developing a student 
facing digital interface that is focused on usability. Dr. Katherine Fu and Chandan Hebbale continue to 
build experience in all these areas by working on this project this semester, all of which will be 
immediately relevant to the SPAG project. In addition the Georgia Tech Node project also hits on 
Institute Strategic Plan goals to, sustain and enhance excellence in scholarship and research, preserve 
educational quality while increasing accessibility, and leverage technology to enhance knowledge transfer 
and learning. Dr. Katherine Fu and Chandan Hebbale develop a better understanding of how to meet these 
shared goals by working on the Georgia Tech Node project, and will be better equipped to align the 
SPAG project to the institute’s goals as a result. 
 
Assessment and Projected Challenges 
As this is a pilot project, the duration is one year.  Internal benchmarks are defined by the major 
numbered tasks presented earlier, and a final report will be delivered to the SPAG at completion of the 
project.  The ultimate goal is to have a functional, usable implementation of the student project 
collaboration system in place by April 2017.  It will be available for use and customization by all schools 
within the institute in an open source format.  The indication of success will come from the assessment 
plan outlined in the table below.  
 
 
 
 



 Task Intended Outcome Means of Assessment 
1 Identify the unmet needs 

of students and professors 
within SID that directly 
result from the capabilities 
of the current academic 
paradigm. 

The system design will: 
1. Better meet the needs 

of its users. 
2. Provide value in areas 

that have not already 
been addressed by the 
current paradigm. 

1. Establishing a list of observed and 
expressed needs, creating success 
criteria from those needs, evaluating 
the system design against these 
criteria.  

2. Utilizing a control and experiment 
group to determine if measurable 
value is being generated in 
comparison to the current structure. 

2 Design and evaluate a 
methodology for 
gathering data regarding 
student projects within 
SID in real time with 
minimal input from 
students and their 
professors. 

The system design will: 
1. Provide a 

comprehensive and up 
to date snapshot of the 
work being done on 
campus. 

Define an average value of how many 
projects are going on at one time within 
the system boundaries, compare that 
number to the amount of projects being 
displayed on the system to determine 
how comprehensive the system is  

3 Design and evaluate a set 
of functionalities that 
utilize the collected data 
to meet the identified 
needs of students and 
professors. 

The system design will: 
1. Better meet the needs 

of its users. 
2. Provide value in areas 

that have not already 
been addressed by the 
current paradigm. 

1. Establishing a list of observed and 
expressed needs, creating success 
criteria from those needs, evaluating 
the system design against these 
criteria. 

2. Utilizing a control and experiment 
group to determine if measurable 
value is being generated in 
comparison to the current structure. 

4 Design and evaluate a 
computational interactive 
visualization service and 
user interface that allows 
students and professors 
within SID to access the 
established functionalities. 

A visualization and user 
interface that enhances the 
usability of the task at 
hand.  

1. Having designers interpret 
information from  multiple 
visualization types to see which one 
conveys the intended message the 
most accurately and quickly. 

2. Having designers carry out a task on  
multiple interface types to see 
which one results in the most 
completed tasks in the least time.  

5 Create open source 
methodologies for other 
schools to determine 
needs, gather real-time 
student data, and design 
functionalities to meet 
needs. 

Other academic 
institutions have a clear 
roadmap on how to build 
on the existing 
infrastructure. 

Testing the usability of the document by 
having a relevant stakeholder run 
through the procedure and provide 
feedback.  

 6 Design and evaluate a 
functional feature of the 
service that allows other 
schools to grow the 
functionality of the base 
platform. 

Other institutions are 
easily able to build on the 
existing infrastructure. 

Testing the usability of the feature by 
having a relevant stakeholder run 
through the procedure and provide 
feedback.  



 
 
Anticipated Challenges and Solutions 
As with any visualization, our project also relies on the availability of data. The higher the quality and 
more comprehensive the data, the more useful our visualization can ultimately be. We are cognizant of 
the many data collection and curation activities that are going on on campus. We also understand that the 
maturity of these activities varies greatly and that some form of data is more available than other. 
 
We discussed these challenges with leadership of EDM and IRP and concluded that we should use an 
incremental approach. Our project will thus begin by leveraging existing, well established data first and as 
new data sources come online we will integrate them next. 
 
We fully anticipate incomplete and missing data. Our proposed system will fully support that. Moreover, 
we believe that visualizations can reveal potential gaps and inform decision makers for data curation 
opportunities. 
 
Budget Requests 
The table below outlines the specific requests for funding for the execution of the proposed pilot project.  
Justification for these requests are found in the following section. 
 

Budget Requests 
YEAR: AY 2016/2017  Other GT Resources  
Budgetary 
Commitments: 

Requested 
from SPAG 

Other GT 
Unit (Specify) 

Other GT 
Unit (Specify) 

Other (Specify 
- Third Party) 

Philant
hropy 

Total 
Project 
Budget 

GRA (Chandan 
Hebbale) 

$8,000.00 $0.00 $0.00 $0.00 $0.00 $8,000.00 

GRA (Data 
Visualization Student) 

$8,000.00 $0.00 $0.00 $0.00 $0.00 $8,000.00 

Incentives for Data Input $3,500.00 $0.00 $0.00 $0.00 $0.00 $3,500.00 
Participant Payment for 
Evaluation Studies 

$3,500.00 $0.00 $0.00 $0.00 $0.00 $3,500.00 

Fringe Benefits $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Equipment $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Travel $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Other / Materials & 
Supplies 

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

Total Budgetary 
Commitment 

$23,000.00 $0.00 $0.00 $0.00 $0.00 $23,000.00 

In-kind Commitments:  
Salaries (Position/Name) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Salaries (Position/Name) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Fringe Benefits $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Other $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
Total In-kind 
Commitment 

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

Total Commitment $23,000.00 $0.00 $0.00 $0.00 $0.00 $23,000.00 



Budget Justification 
 
Graduate Research Assistantships: 
Graduate Student Research Support (Industrial Design) will be used to support Chandan’s full 
devotion to work on this project over Summer 2016 and into Fall 2016. 
Graduate Student Research Support (Computer Visualization) will be used to recruit and hire a 
graduate student collaborator from the College of Computing to assist with the implementation of 
the interactive visualization system.   
 
Data Input Incentives:  
These funds will be used to incentivize industrial design student data input into the project 
database in Fall 2016 and Spring 2017. 
 
Participant Support Costs:  
These funds will be used to incentivize active use and feedback generation on the system and its 
iterative design embodiments. 
 
No other funding is requested to support this project. 

 
Communications Plan 
The table below outlines the communications plan for this project, including target audiences, key 
messages, timing, desired outcomes, and vehicles for communication. 
 

Communications Plan 
Who 

The target audiences 
1. Students and Faculty of Georgia Tech 
2. Researchers working in the area of collaboration and social networking, 

computational visualization and human computer interaction 
3. Greater Atlanta stakeholders in areas of application of research initiatives 

What 
The key messages 

Interdisciplinary collaboration is crucial to innovation – we are developing a 
system and interface to enable the interconnectivity of researchers, thinkers, 
designers, and innovators across many fields of application 

When 
Timing of delivery for 

each message 

1. Call for participation and engagement 
2. First prototype of system 
3. Scholarly publication of results 
4. Potential commercialization 

Why 
The desired outcomes 

Engaging stakeholders and promoting the adoption of the system into multiple 
diverse schools within the institute for fostering interdisciplinary collaboration 
among students and other researchers 

How 
The communication 

vehicle 

1. EDRL Website: edrl.gatech.edu 
2. School of Industrial Design Newsfeed Page 
3. ME Newsletter 
4. Conference and journal publications 

By whom 
Who will deliver the 

information 

Hebbale & Fu via avenues above 

 
 
 



Tasks and Schedule 
The research tasks and projected schedule of completion are shown in the table below. 
 

Dates Activities 
 
 
 
 
 
 
 
 
 
 
 
 

June – 
Aug. 2016 

1.    Identify the unmet needs of students and professors. 
a.   Recruit a sample of students and professors within SID 
b.   Conduct a user value and needs assessment. 
c.   Finalize success criteria document. 

2.    Design and evaluate a methodology for gathering data. 
a. Conduct user interviews to determine how project progress is generally 

expressed. 
b.   Find and aggregate publically available information. 
c.   Request access to GT internal data if gaps in data sets emerge. 

3.    Design and evaluate concept interfaces. 
a.   Generate paper prototype fidelity concepts with and without sample. 
b.   Evaluate concepts across the success criteria and condense. 
c.   Generate digital interfaces of selected concepts. 

  4.    Design and evaluate a visualization and user interface types. 
a. Conduct a literature and prior art review on how existing and research systems 

visualize and interface with similar sets of data. 
b.   Generate multiple visualizations types for each selected concept 
c.   Conduct an experiment with the sample to test the visualizations. 
d.  Use experiment results to condense the visualization types in consideration. 

 
 
 
 
 
 
 

Sept. 2016 – 
March 2017 

  5.   Develop a functional, proof-of-concept prototype of the system. 
a.  Design team utilizes Agile methodology to create the platform 
b. User feedback will drive design iteration and refinement of the system. 

6.  Design and evaluate methodologies for system expansion. 
a. Create open source methodologies for other schools to determine needs, gather 

real-time student data. 
b.  Test the usability of the methodology with a relevant stakeholder. 
c.  Use user feedback to refine the document. 

  7.  Communicate outcomes at institute and national levels. 
a.  Present findings in an academic paper. 
b. Execute communications plan, with the objective of showcasing the work done 

and establish a framework for next steps 
  
Alignment with the Institute Strategic Plan 
The research team aims to address Goal 2, and Objectives 7, 8, and 9 of Georgia Tech’s Strategic Plan, 
articulated in detail here. 
 

Goal 2: Sustain and Enhance Excellence in Scholarship and Research 
By enabling students and faculty to tap into a visual representation of current ongoing projects, an 
unprecedented level of connectivity and potential of collaboration will be unlocked. Students who 
need just-in-time mentorship, expertise, or consultation will have direct resource available to 
them to connect to other students, researchers, and faculty. Faculty who are looking for students 
to work on particular projects with a certain type of experience or prior knowledge will be able to 



find them easily. Currently, there is no way to access this kind of information, other than word of 
mouth and keyword searching on existing institute and scholarly websites, which are usually not 
updated regularly and individually contain incomplete or vague information. 
 
Objective 7: Preserve educational quality while increasing accessibility. 
Accessibility can have many meanings - though all have a core focus on equal access to and 
benefit from products, services, environments, regardless of physical ability impairment or other 
status that leads to potential disenfranchisement. Here, we take it to mean equality in access to 
information and connection to potential collaborators, achieve through the core functionality of 
the proposed system, but also through the design of its interface, which will be centered around 
usability and adherence to standards of accessibility for web-based content. 
 
Objective 8: Cultivate mutually beneficial partnerships at international, national and local 
levels. 
The entire objective of the proposed initiative is to help identify and cultivate partnerships. These 
partnerships will begin at the level of the Institute, but have the potential to expand much further 
as the system transitions from proof of concept to full embodiment. Engaging other institutions, 
organizations, industry partners, and agencies has the potential for incredible impact. 
 
Objective 9: Leverage technology to enhance knowledge transfer and learning. 
By simplifying the process of finding interest-relevant research, finding thesis faculty, and asking 
domain related questions, students get research experience earlier, are more likely to be interested 
in their work, thesis processes can happen earlier, students are more engaged with faculty, and 
students actively bolster institute research output. By allowing prospective students to get a 
snapshot of exactly what projects are happening within the institute, we bring in students who are 
interested in the knowledge domains of the institute and get students involved and aware of 
institute research from the beginning. 

 
 
Future Impact and Value 
While the system will be piloted within the School of Industrial Design, the future impact potential 
reaches far beyond.   
  
Societal Impact at Georgia Tech and Beyond 
The experience of students hinges upon the interactions they have at Georgia Tech - who they meet and 
when. Those that they speak to, learn from, and collaborate with shape their work and the path they 
follow through their academic careers and beyond. Instructors facilitate an environment in which learning 
occurs, but are limited in their knowledge, time, and ability to get each student connected to the best 
possible collaborators, mentors, and experts.  With the proposed system, students can take responsibility 
for and own their connectivity to and consultation with key people across the institute, enhancing the 
quality of their work, experience, and growth immensely.  Imagine the impact this could have to link 
people within broader communities, such as those that are cross-institutional or international.  With the 
open source and flexible service we plan to deliver, these potential impacts are real and imminent. 

Broad Dissemination of Research Findings of Advancement of Fundamental Knowledge 
It is planned to disseminate the results of this research through multiple outlets. Chandan Hebbale’s 
masters thesis will focus on this research.  Leading up to his defense, multiple peer-reviewed conference 
publications are planned, including venues such as ASME International Design Engineering Technical 
Conferences, the Design Society’s International Conference on Engineering Design Conferences, 
Conference on Design Computing and Cognition. Results from this work will be made available in an 
open source format for use, comparison, and integration by researchers within our and related fields.  



Multiple peer-reviewed publications in top-ranking journals are also planned, such as ASME Journal of 
Mechanical Design, the Design Society’s new Design Science Journal, Elsevier Design Studies, among 
others. 

Direct Impact on Education, Training, and Learning for Design Students and Design Practitioners 
As MOOCs, open courseware, self-directed and distance learning grows and changes the meaning, scale, 
and experience of education is transforming.  Teaching conceptual design skills is highly challenging, due 
to its abstract nature, open-ended problem-based format, and high intensity time commitment.  With 
systems that can connect students to one another and to other researchers, faculty, and advisors at Georgia 
Tech, teaching and learning conceptual design becomes more interdisciplinary, more connected, and more 
collaborative. The resulting implementation will be integrated into undergraduate level design courses at 
Georgia Institute of Technology taught by Fu and others.  When one considers that most students, 
regardless of discipline, could benefit from increased co-learning, the impact of this work beyond the 
School of Industrial Design becomes evident.  The scaling and tailoring of the system beyond the SID 
could change the way students learn and interact in a radical and innovative way. 
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