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Inclusive Engineering Consortium
A Super-Department Model for Multi-University Collaboration



IEC Story
History
• RPI-Howard-Morgan Partners
• ECP:13 HBCU ECE Programs

• Hands-On Pedagogy
• Engr. Practice Model

• Can We Expand Beyond 
Pedagogy, Working as One?

• Created IEC (2019)

Opportunities
• Teaching Focus
• Advising Focus
• Very Large Numbers of 

Minority Engineering Grads
• Untapped Talent
• Community Identity

IEC Board

Vision: More and Better Prepared ECE Graduates



IEC 
Super Department Model
• Multi-Institutional 
• Share Resources/Support
• Improvement Science
• Success Thru Diversity
• Equitable Partnerships

• Level Playing Field
• Start At the Table 

Profile
• Historically Minority Serving 

Institutions (HBCU,HSI,TCU)
• 20 Core Members
• 4 Affiliates
• 6 Industry Members
• > 5000 Undergrads
• > 200 Faculty
• Growing

ASEE
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Vision: Engaged Equitable Partnerships
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Education
Community



Inclusive Engineering Consortium www.iec.org

Overview
• Illumineer Curriculum

• University Level Examples

• Mentoring Hierarchy
• Engineering Ambassadors

• Partnerships
• Common Themes
• Model System
• Experiment Centric Pedagogy

• Adjusted for All Levels
• USA Science & Engineering Festival
• Activities

?

Lessons Learned From 
Its 10 Year History
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The First EE Program at RPI (1906)
Fourth Year: Structures, Materials of 
Construction, Hydraulics, Railroads, 
Alternating Current Machines Laboratory, 
Electric Railways Theory, Electric Lighting 
Theory, Telegraph and Telephone Systems-
Theory, Transmission and Distribution of 
Electrical Energy-Theory, Central Stations 
Theory, Electrochemistry-Theory, 
Electromagnetic-Theory, Mechanical 
Laboratory, Geology, Law, and Thesis. 
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Used for Education & Outreach –
Note the Breadth of the Topics

Optics for 
Lighting

Optical
Materials

Imaging & 
Non-imaging

Optics

Luminaire
Design Optics

Optical 
Measurements

Lighting 
Electronics

Basics
of LEDs

Sensor
Basics

Drivers &
Power

Conversion

Integrated 
Packaging

Electrical Systems 
for Lighting

Controls

Embedded
Systems

Power 
Distribution & 

Building 
Integration

Comm

Lighting Systems 
Design

Color Science

Health 
Impacts

Light, 
Buildings & 
Architecture

Integrated 
Building 
Systems

Business of 
Lighting

Market & 
Business 

Structure, IP

Utilities & 
Regulations

Evolving 
Business
Models

Lighting 
Systems 

Manufacturing

Mostly ECE

Illumineer Curriculum
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Courses Developed at LESA

• Fundamentals of Solid-State Lighting Systems (Karlicek)
• Elective course for seniors and grad students in many disciplines
• Goal: Provide complete coverage of Illumineer Curriculum

• Non-Imaging Optics: Lighting & Illumination (Bunch)
• Elective course addressing lighting, illumination and solar 

concentration systems for optical and other engineering majors
• Goal: Provide introduction to lighting design

• Introduction to Electrical, Computer, and Systems 
Engineering (Connor)

• Required 1st year course for EE and CSE students 
• Goal: Provide the core skillset for ECSE (ECE) students building 

on Experiment Centric Pedagogy and be totally accessible online

Intro-ece.org 

Examples
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Courses Developed at LESA
• Fundamentals of Solid-State Lighting Systems (Karlicek)

• Complete coverage of Illumineer Curriculum
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Courses Developed at LESA
• Non-Imaging Optics: Lighting & Illumination (Bunch)

• Full introduction to lighting design

Rose-
Hulman & 
Norfolk 
State 
Optical 
Engineering 
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Courses Developed at LESA
• Introduction to ECSE (Connor)

• Core ECE skillset based on Experiment Centric Pedagogy
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Mentoring Hierarchy & Partnerships

Grad

Undergrad

High 
School

Middle -
Elementary 

School

New Visions

Mountain View 
Watervliet

Arlington, 
School 14

Puerto Rico & HBCU ECP
Sub Saharan Africa
SIPI & Other CC

Industry

Professional 
Societies

ERC E&O

Leverage Common Agendas

Leverage Common 
Agendas, Personnel & 
Resources

Ambassadors

Internal & External Connections

Student-To-Student

Faculty at All Levels
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Engineering Ambassadors

Also studied 
remote delivery 
to expand the 
footprint of this 
great program
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Partnerships
External Internal

Education, 
Diversity, 
Outreach

Technical 
Research

Educational 
Research

Campus 
Programs

REU/RET 
Sites

Individuals 
& Families

Student 
Chapters

LESA

Industry 
(Philips)

University 
(HBCUs)

Community 
College 
(SIPI)

High School 
(New 

Visions)

Prof. 
Society 
(ASEE)

ERC
(E&O)
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Common Themes

Illumineer Curriculum
Structure for all Activities

Mentoring Chain
Everyone Learns, 
Everyone Teaches

Partnerships
Everyone Benefits, 
Common Agendas

Model System
Lighting Enabled System 
Block Diagram

Experiment Centric 
Pedagogy 
Program Delivery Anytime 
& Anywhere

E & O Delivery 
Platform
Mobile, Cheap 
Hands-On

Developed with 13 
HBCU ECE Programs



Inclusive Engineering Consortium www.iec.org

Model System

Electrical and Computer 
Systems

Power
Controls

Communications
Signal Conditioning

Computing

Environmental 
& Activity 
Sensors

Actuators & 
Actuator 
Sensors

Lighting & 
Lighting 
Sensors

System 
Specifications

Provides Context 
for Students

Electrical & Computer 
Engineering View
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Experiment Centric Pedagogy

Anywhere … Anytime

Platforms of Choice

Also Processors Etc

Newer 
Options
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ECP Adjusted for All Levels
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USA Science & Engineering Festival
The LESA booth Thinking 
and Tinkering had 4000+ 
visitors in 20 hrs/ 3 days

2000 batteries, 4000 LEDs, 
3000 diffraction grating 
slides given away in hands-
on activities

Students from RPI, Howard & 
Morgan State helped with 
demos, hands-on activities …

Video of Smart 
Conference 
Room & Some 
Giveaways. 



Inclusive Engineering Consortium www.iec.org

Activity – LED + Coin Battery
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Activity – Diffraction Grating

What Kind of Lightbulb?
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Activity – Solar Cell Light Detector

ADALM1000

$ Store Solar 
Path Light

4 LED Bulbs
3 Laptops
1 32” TV

60Hz Noise
120Hz Light 
Ripple
TV Light
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Common Themes

Illumineer Curriculum
Structure for all Activities

Mentoring Chain
Everyone Learns, 
Everyone Teaches

Partnerships
Everyone Benefits, 
Common Agendas

Model System
Lighting Enabled System 
Block Diagram

Experiment Centric 
Pedagogy 
Program Delivery Anytime 
& Anywhere

E & O Delivery 
Platform
Mobile, Cheap 
Hands-On

Always Engaging
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Questions?

RPI Master Instructor
RPI URP 
UNM REU
Howard HS
UNM HS  

Summer HS 
Program
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