
New Jersey Institute of Technology New Jersey Institute of Technology 

Digital Commons @ NJIT Digital Commons @ NJIT 

STEM for Success Resources STEM for Success 

9-13-2024 

Academic Presentation 'Navigating Transdisciplinary Academic Presentation 'Navigating Transdisciplinary 

Communication: A Graduate Student’s Perspective on Communication: A Graduate Student’s Perspective on 

Collaborative Research' Collaborative Research' 

Sirimuvva Pathikonda 
New Jersey Institute of Technology, sp3323@njit.edu 

James Lipuma 
New Jersey Institute of Technology, lipuma@njit.edu 

Cristo Leon 
New Jersey Institute of Technology, leonc@njit.edu 

Follow this and additional works at: https://digitalcommons.njit.edu/stemresources 

 Part of the Education Commons, and the Engineering Commons 

Recommended Citation Recommended Citation 
Pathikonda, Sirimuvva; Lipuma, James; and Leon, Cristo, "Academic Presentation 'Navigating 
Transdisciplinary Communication: A Graduate Student’s Perspective on Collaborative Research'" (2024). 
STEM for Success Resources. 92. 
https://digitalcommons.njit.edu/stemresources/92 

This Demonstration is brought to you for free and open access by the STEM for Success at Digital Commons @ 
NJIT. It has been accepted for inclusion in STEM for Success Resources by an authorized administrator of Digital 
Commons @ NJIT. For more information, please contact digitalcommons@njit.edu. 

https://digitalcommons.njit.edu/
https://digitalcommons.njit.edu/stemresources
https://digitalcommons.njit.edu/stemforsuccess
https://digitalcommons.njit.edu/stemresources?utm_source=digitalcommons.njit.edu%2Fstemresources%2F92&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/784?utm_source=digitalcommons.njit.edu%2Fstemresources%2F92&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/217?utm_source=digitalcommons.njit.edu%2Fstemresources%2F92&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.njit.edu/stemresources/92?utm_source=digitalcommons.njit.edu%2Fstemresources%2F92&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@njit.edu


Navigating Transdisciplinary Communication: A Graduate Student’s Perspective 
on Collaborative Research 

*Sirimuvva Pathikonda,1 James Lipuma,2 Cristo Leon3 

1 New Jersey Institute of Technology 

2 New Jersey Institute of Technology 

3 New Jersey Institute of Technology 

1sp3323@njit.edu, 2lipuma@njit.edu, 3leonc@njit.edu 

 

Abstract 

This presentation explores the perspective of a graduate student newly introduced to Transdisciplinary 
Communication (TDC) and its applications. It addresses the central question: How can one recognize the 
value of TDC, and how can it be applied effectively? As an inclusive approach, TDC is crucial for solving 
complex challenges by integrating diverse disciplinary insights, fostering collaboration, and improving 
research outcomes. This inclusivity ensures that all voices are acknowledged and valued in the research 
process. 

Using a Constructivist Approach, the presentation highlights TDC's role in research through three main 
frameworks: (i) co-construction of knowledge through shared language, enabling cross-disciplinary 
expertise integration; (ii) the role of tools, social interaction, and goal alignment in collaboration; and (iii) 
TDC as a dynamic, non-linear process that fosters innovation and knowledge synthesis. Together, these 
frameworks offer a comprehensive understanding of how TDC enhances STEM research by encouraging 
diverse perspectives and addressing complex issues holistically. 

The presentation begins with an introduction to the significance of TDC, followed by the graduate student's 
evolving perspective, informed by insights from the presenters' research. The discussion then transitions 
to practical strategies for identifying when and how to apply TDC, focusing on collaborative co-design. The 
session concludes with an open discussion, allowing participants to share their insights and experiences 
with TDC, particularly those new to the concept. 

Keywords: Transdisciplinary Communication (TDC), Collaborative Research, STEM, Constructivist 
Approach, Knowledge Co-construction, Co-Design, Interdisciplinary Collaboration, Innovation, Research 
Integration, Broader Impacts and Participation. 

 

Presented at: 28th World Multi-Conference on Systemics, Cybernetics, and Informatics (WMSCI 2024)1 
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Understanding Transdisciplinary 
Communication (TDC)

• TDC is a holistic framework that enhances communication and
knowledge exchange acrossdiversedisciplinesand stakeholders.

• Usesvarioustools and strategies tailored to different interaction scales,
from large meetingsto smallworking groups.

• It supports collaborative problem-solving by facilitating knowledge
sharing and integrating models like collective impact and social
innovation. It adapts to variouscontexts, including education and social
projects, ensuring effective engagement with different cultures and
communities.



• Holistic Approach : TDCintegrates knowledge across disciplines,addressing
complex issuesby connecting diversefields for comprehensivesolutions.

• Effective Knowledge Sharing : It ensuresclear and efficient communication
among stakeholders,facilitating the effective exchange and understandingof
information.

• Adaptable Tools: TDC utilizes various tools and strategies tailored to both
large-scale and small-scale interactions, meeting different communication
needs.

• Collaborative Framework : By fostering active engagement and cultural
sensitivity, TDC supports collaborative solution creation, aligning diverse
perspectivesand enhancingproject outcomes.

Understanding Transdisciplinary Communication



Enhanced Collaboration : The usefulness of TDC can be recognized when
interdisciplinary teamwork and communication improve, leading to more
innovative and integrated solutions that would not have emerged from single-
discipline approaches.
Effective Knowledge Integration : TDC is most effective when it facilitates
merging diverse insights and expertise. This integration enhances research and
problem-solvingefforts, allowing teams to draw from a broader knowledge base
and arrive at more comprehensivesolutions.

Guiding Questions for TDC Application: 
How to recognize the usefulness?



Graduate Student (Siri) Insights on TDC

• A framework that facilitates effective communication and knowledge
exchange across diverse disciplines, integrating various models and
methodsto addresscomplexproblemscollaboratively.

Defining TDC

• Integra tes va ried perspectives to solve complex cha llenges.

• Enhances problem-solving by leveraging expertise from different fields.

Importance



TDC integra tes multiple frameworks (e.g.,

collabora tive innova tion and collective impact)

to foster effective communica tion. Emphasizes

the need for adaptable tools and stra tegies for

different interaction sca les (la rge-sca le

meetings, small-sca le feedback sessions).

General Overview of Papers on TDC

1. Tra ns-Disciplina ry Communica tion in the Cha tGPT Age: A Systems Perspective
Cowin, J., Oberer, B., Leon, C. (2023). Trans-Disciplinary Communication in the ChatGPT Age: A Systems Perspective. In
N. Callaos, J. Horne, B. Sánchez, M. Savoie (Eds.), Proceedings of the 17th International Multi-Conference on Society,
Cybernetics and Informatics: IMSCI 2023, pp. 138-144. International Institute of Informatics and Cybernetics.
https://doi.org/10.54808/IMSCI2023.01.138

https://www.iiis.org/DOI2023/EA900AC/#/
https://doi.org/10.54808/IMSCI2023.01.138


Collaborative Convergence: finding the la ngua ge for Tra ns-Disciplina ry

Communica tion to occur
Leon, C., & Lipuma, J. (2022). Collaborative Convergence: finding the language
for Trans-Disciplinary Communication to occur. In N. C. Callaos, N. Lace, B.
Sanchez, & M. Savoie (Eds.), WMSCI 2022 - 26th World Multi-Conference on
Systemics, Cybernetics and Informatics, Proceedings (pp. 147-150). (Proceedings
of World Multi-Conference on Systemics, Cybernetics and Informatics, WMSCI;
Vol. 1). International Institute of Informatics and Cybernetics.

General Overview of Papers on TDC

https://doi.org/10.54808/WMSCI2022.01.147


Challenges and Learning Experience 

Encounteringa nd overcoming the ba rriers of va rying disciplina ry la ngua ges ca n
be da unting.
• Levera ged TDC stra tegies to improve communica tion a nd colla bora tion in
projects.
• Applied knowledge on effective tools a nd methodologies to enha nce project
outcomes.



TDC Questions as a Graduate Student 

1. How d oe s TDC influe nce decision -making processes in engineering
management, especially in complex, multi -stakeholder projects?
2. How does TDC contribute to fostering innovation in engineering
management, and what are the potential downsides of over -reliance on
these disciplinary approaches?
3. What role does cultural diversity play in TDC within global
engineering management projects, and how can I, as a manager,
navigate these differences?
4. How can TDC be tailored to different cultural contexts to ensure
effective communication and collaboration in international projects?



Engaging with Experts: 
When to Apply TDC

• Identify Complex Problems
• Share Experiences and Strategies
• Engage Diverse Stakeholders

Overview

Dr. James Lipuma 

Dr. Cristo Leon



Effective TDC Applications

When to Apply TDC in Research

• Complex Problems: Use TDC when addressing multi-faceted problems that 
require inputs from various disciplines, such as STEM education initiatives or 
social innovation projects.

• Diverse Stakeholders: Apply TDC when collaborating with stakeholders from 
different fields, including educational institutions, government bodies, and 
community organizations.



• Engage Early: Initiate TDC strategies early in the project to build a shared
understandingand align goals from the outset.

• Use Varied Communication Tools: Tailorcommunicationmethodsto the scale
and needs of the interaction, whether through large-scale meetings or small
workinggroups.

• Foster Open Dialogue: Encourage continuous, open dialogue to share
perspectives,addressmisunderstandings,and refine collaborativeefforts.

TDC in Research Collaboration
Effective TDC Application



Example of Collaborative Co -Design
• Newark STEMProject: Thisproject utilized TDCto co-designsolutionswith various

stakeholders,incorporating feedback from educators, students, and community

membersto developa STEMlearningecosystemtailored to local needs.

Importance of Aligning Goals and Fostering Social Interaction

• Goal Alignment : Ensuringall participants sharecommonobjectiveshelpsunify
efforts and enhancescollaborativeefficiency, Social Interaction:

• Apply : the CCP model to integrate diversedisciplinaryinsightsand facilitate
structured discussions,ensuringthat collaborative efforts align and converge
towards a cohesiveresearchoutcome.

Collaborative Convergent Pyramid (CCP)

Effective TDC Application



Conclusion: 

TDC Key Values For Students 

Enhanced Collaboration
• TDC facilitates effective communication across disciplines, crucial for 

tackling complex, interdisciplinary challenges in both academic and 
professional settings.

Improved Problem -Solving
• By integrating diverse insights, TDC helps in co-creating innovative 

solutions and addressing multifaceted issues more comprehensively.



Empowerment and Engagement
• It empowers participants by giving them a voice and fostering 

active involvement, leading to more meaningful contributions and 
outcomes.

Foster Ongoing Communication
• Maintain regular dialogue to promptly address challenges and enhance 

group dynamics.

Adaptability and Flexibility
• TDC provides tools and strategies that can be adapted to various research 

and project contexts, making it valuable for diverse and evolving needs.
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13th sept, 2024
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