
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP2042S-POD 
978-1-7281-7521-8 

2020 IEEE Integrated STEM 
Education Conference  
(ISEC 2020) 

Princeton, New Jersey, USA 
1 August 2020 



 
 
 
 
 
 
 
Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP2042S-POD 
ISBN (Print-On-Demand):  978-1-7281-7521-8 
ISBN (Online):   978-1-7281-7520-1 
ISSN:                            2330-331X 
    
        
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 
 
EXPERIMENT DESIGN WITH GALILEAN BEAM EXPANDERS FOR MAGNETO-OPTICAL 
TRAPS AND THE ADVANCED UNDERGRADUATE LABORATORY ....................................................... 1 

Jared Cochrane, Mary Lanzerotti, Corey Gerving, Seth Barbrow, Anthony Dinallo 

A THREE-YEAR RETROSPECTIVE ON OFFERING AN EMBEDDED SYSTEMS COURSE 
WITH A FOCUS ON CYBERSECURITY ......................................................................................................... 5 

A. Ravishankar Rao 

EXPLORATION OF PEDAGOGICAL INTERVENTIONS TO IMPROVE THE OUTCOMES OF 
HISPANICS IN AP COMPUTER SCIENCE .................................................................................................... 13 

Mayra Bachrach, Patricia Morreale, Gail Verdi 

INTEGRATING A SMARTPHONE-BASED VIBRATION EXPERIMENT INTO AN 
ENGINEERING COURSE ................................................................................................................................ 17 

Musa K. Jouaneh 

A HANDS-ON PROJECT TO IMPROVE STUDENT LEARNING EXPERIENCE IN 
ELECTRONICS: BUILDING SHIP STORAGE ROOM SECURITY SYSTEM ............................................. 23 

Wei Yu 

COURSE-SPECIFIC MODEL FOR PREDICTION OF AT-RISK STUDENTS BASED ON 
CASE-BASED REASONING ........................................................................................................................... 28 

Haris Supic, Dzenana Donko 

THE PRETERNSHIP – AN ACADEMIC-INDUSTRY PARTNERSHIP MODEL FOR EARLY 
EXPERIENTIAL LEARNING EXPERIENCES IN COMPUTER SCIENCE CURRICULA .......................... 34 

Matthew Morrison, John Dimpel, Emory Smith 

IMPACT OF A FREE TEXTBOOK ON AN INTRODUCTORY PROGRAMMING COURSE .................... 42 
Tacksoo Im, Hyesung Park, Wei Jin, Richard Price, Sonal Dekhane, Robert Lutz, Na’El Abu-
Halaweh 

DESIGN AND DEVELOPMENT OF A SCADA COURSE FOR ENGINEERING 
UNDERGRADUATES ...................................................................................................................................... 46 

Mohammad Upal Mahfuz 

A PRELIMINARY WORK ON VISUALIZATION-BASED EDUCATION TOOL FOR HIGH 
SCHOOL MACHINE LEARNING EDUCATION ........................................................................................... 54 

Abel A Reyes, Colin Elkin, Quamar Niyaz, Xiaoli Yang, Sidike Paheding, Vijay K 
Devabhaktuni 

A SOCIAL ENGINEERING AWARENESS AND TRAINING WORKSHOP FOR STEM 
STUDENTS AND PRACTITIONERS .............................................................................................................. 59 

Aunshul Rege, Trinh Nguyen, Rachel Bleiman 

EXPERIENCES TOWARD AN INTERACTIVE CLOUD-BASED LEARNING SYSTEM FOR 
STEM EDUCATION ......................................................................................................................................... 65 

Bharath K. Samanthula, Mirza Mehran, Michelle Zhu, Nicole Panorkou, Pankaj Lal 

INTERDISCIPLINARY COLLABORATION APPROACHES ON UNDERGRADUATE 
VIRTUAL REALITY TECHNOLOGY PROJECTS ........................................................................................ 71 

Eric Nersesian, Margarita Vinnikov, Jessica Ross-Nersesian, Michael J. Lee 



SUSPENDED LOAD SWING STABILIZATION ............................................................................................ 79 
Thomas Aldhizer, Austin Morock, Kristina Hughes, M. Lanzerotti, S. Christoff, S. Lintelmann, 
J. Capps 

SALP: A SCALABLE AUTOGRADER SYSTEM FOR LEARNING PROGRAMMING - A 
WORK IN PROGRESS ..................................................................................................................................... 85 

Diego Calderón, Erick Petersen, Oscar Rodas 

VIRTUAL COLLABORATION TRAINING FOR FRESHMAN UNDERGRADUATE STEM 
STUDENTS........................................................................................................................................................ 89 

Eric Nersesian, Jessica Ross-Nersesian, Adam Spryszynski, Michael J. Lee 

EVALUATION OF SMARTPHONE-BASED SOUND LEVEL METERS ..................................................... 97 
Trinity Cheng 

STEM OUTREACH: A LITERATURE REVIEW AND DEFINITION ......................................................... 105 
Ralph C. Tillinghast, Daniel C. Appel, Carla Winsor, Mo Mansouri 

IMPROVING METHOD OF INSTRUCTION IN CLASSROOMS ............................................................... 125 
Sanish Rai 

IMPROVING COMPUTER SCIENCE LAB FEEDBACK METHODS ........................................................ 129 
Sanish Rai 

EVALUATION OF A SNAKE JAW ROBOT TO TEACH INTEGRATED BIOLOGY, 
MATHEMATICS, AND ENGINEERING ...................................................................................................... 133 

Lauren Garofalo, Samantha Sandler, Deeksha Seth 

INTERDISCIPLINARY PROJECT BASED LEARNING APPROACH FOR MACHINE 
LEARNING AND INTERNET OF THINGS .................................................................................................. 141 

Muhammad Khan, Mohamed Ibrahim, Nansong Wu, Rajvardhan Patil 

ELECTRICAL ENGINEERING CORE COURSE LABORATORY CREATION FOR NON-
STEM MAJORS ............................................................................................................................................... 147 

Christopher Martino, Daniel Opila, Jedediah Lomax, Brent West, Louiza Sellami, John 
Stevens, Deborah Mechtel 

A HANDS-ON MIDDLE-SCHOOL ROBOTICS SOFTWARE PROGRAM AT MIT ................................. 154 
Sabina Chen, Andrew Fishberg, Eyassu Shimelis, Joel Grimm, Scott Van Broekhoven, Robert 
Shin, Sertac Karaman 

ACTIVE AND COLLABORATIVE LEARNING BASED DYNAMIC INSTRUCTIONAL 
APPROACH IN TEACHING INTRODUCTORY COMPUTER SCIENCE COURSE WITH 
PYTHON PROGRAMMING ........................................................................................................................... 162 

Md Mahmudur Rahman, Monir H. Sharker, Roshan Paudel 

STUDENT-INSPIRED PROJECT-BASED LEARNING IN AN EMBEDDED SYSTEMS 
COURSE .......................................................................................................................................................... 169 

Girma Tewolde 

STEM LEADERSHIP AND TRAINING FOR TRAILBLAZING STUDENTS IN AN 
IMMERSIVE RESEARCH ENVIRONMENT ................................................................................................ 174 

Marisel Villafañe-Delgado, Erik C. Johnson, Marisa Hughes, Martha Cervantes, William 
Gray-Roncal 

STEM OUTREACH: A STAKEHOLDER ANALYSIS ................................................................................. 178 
Daniel C. Appel, Ralph C. Tillinghast, Carla Winsor, Mo Mansouri 



OUTLOOK OF COMMONLY USED BIOMETRICS AND ASSESSMENT OF BEST TRAIT 
FOR HIGH LEVEL SECURITY ..................................................................................................................... 187 

Shahad A. Sultan, M. F. Ghanim 

PERFORMANCE IMPROVEMENT OF 18-BIT ΣΔ A/D CONVERTOR ..................................................... 194 
Reem S. Hassan, A. Z. Yonis, Khalid Khalel Mohammed 

Author Index 
 




