
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP1642S-POD 
978-1-4673-9774-2 

2016 IEEE Integrated STEM 
Education Conference 
(ISEC 2016) 

Princeton, New Jersey, USA 
5 March 2016 



 
 
 
 
 
 
 
Copyright © 2016 by the Institute of Electrical and Electronic 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 publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version.  
 
 
IEEE Catalog Number:   CFP1642S-POD 
ISBN (Print-On-Demand):  978-1-4673-9774-2 
ISBN (Online):   978-1-4673-9773-5 
 
 
 
           
 
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 
 
 
 

TRANSFORMING STEM TO STEAM (WORK IN PROGRESS), HOW A TRADITIONALLY RUN 
STEM CAMP SUCCESFULLY INCORPORATED THE ARTS INTO ITS FRAMEWORK...................................... 1

Arthur Kney, J. Christian Tatu, Matthew Marlin, Xiaoyan Meng 
 

ENGINEERING BRIGHTNESS: USING STEM TO BRIGHTEN HEARTS AND MINDS ......................................... 5
Ian Fogarty, Tracey Winey, John Howe, Gareth Hancox, David Whyley 

 

AN ELECTRIC GO-KART CAMP TO ATTRACT HIGH SCHOOL STUDENTS TO A STEM 
CAREER .............................................................................................................................................................................. 13

Karl Perusich 
 

INTEGRATING STEM FOR TEACHING AND LEARNING OF FOREIGN LANGUAGE ..................................... 16
Sonali Banerjee 

 

A HANDS-ON APPROACH TO THE TEACHING OF ELECTRONIC COMMUNICATIONS 
USING GNU RADIO COMPANION AND THE UNIVERSAL SOFTWARE RADIO PERIPHERAL..................... 19

Fan Jiang, Stephan Vajdic 
 

PROJECT-BASED APPROACH IN TEACHING ENERGY-HARVESTING WIRELESS SENSOR 
NETWORKS........................................................................................................................................................................ 22

Jayesh Bokhiria, Md Anwar Parvej, Melike Erol-Kantarci 
 

A LEARNER-CENTERED COMPUTATIONAL EXPERIENCE IN NANOTECHNOLOGY FOR 
UNDERGRADUATE STEM STUDENTS ........................................................................................................................ 26

Abu S Asaduzzaman, Ramazan Asmatulu 
 

A TOOL FOR SIMULATION AND VISUALIZATION OF DISTRIBUTED ESTIMATION IN 
WIRELESS SENSOR NETWORKS ................................................................................................................................. 34

Zachary Rauen, Nicholas Rolfe, Burak Kantarci, Mahesh Banavar, William Freitag 
 

COMPOSITION AND CONSTRUCTION: PILOTING AN INTEGRATED CURRICULUM .................................. 37
Mitchell Ogden, John Killingsworth 

 

A CASE STUDY OF INTERPROFESSIONAL COLLABORATION BETWEEN ENGINEERING 
AND OTA STUDENTS AT PENN STATE DUBOIS....................................................................................................... 43

Daudi Waryoba, Luann Demi, Amy Fatula 
 

MATHEMATICAL BEAUTY IN ROME: A STUDY-ABROAD PROGRAM FOR STEM 
STUDENTS .......................................................................................................................................................................... 50

Joseph Pasquale 
 

HARMONIOUS INTEGRATION: TUNING STEM EDUCATION WITH GENERATIVE JUSTICE..................... 58
John Drazan, Laquana Cooke, Ron Eglash 

 

CREATIVE PROBLEM SOLVING BUILDS ENTREPRENEURIAL MINDSET ...................................................... 65
Adriana Perez Camacho, Allison Janowski, Abdullah Konak, Sadan Kulturel-Konak 

 

CONNECTING KIDS TO STEM THROUGH ENTREPRENEURSHIP AND INNOVATION ................................. 71
Peg Zokowski, Katharine Geramita, Jonathan Ashdown, Brenda Brooks, Amanda Thompkins 

 

TEACHING INNOVATION AND SUSTAINABILITY THROUGH INTERNATIONAL 
INTERACTIVE WORKSHOPS ........................................................................................................................................ 75

Sadan Kulturel-Konak, Kara Vance, Janelle Larson 
 

ENGINEERING BRIGHTNESS: USING STEM TO BRIGHTEN HEARTS AND MINDS (POSTER) ................... 78
Ian Fogarty, Tracey Winey 

 

PROGRAMMING FOR GIRLS ........................................................................................................................................ 83
Ceren Konak 

 

METHODS OF REPURPOSING HEAT .......................................................................................................................... 86
Aman Shah, Tilak Bhatnagar 

 

SIMILARITIES FOUND IN NEUROLOGICAL DISORDERS BASED ON MUTATED GENES ............................ 91
Amanda Chen, Melanie Mendoza, Lori Sheetz 

 

DESIGN OF LUMINOSITY SENSOR EXPERIMENT ON A CUBESAT SATELLITE FOR 
MIDDLE AND HIGH SCHOOL STUDENTS.................................................................................................................. 94

Turner Bumbary, Jennifer Maybury 
 

RELATIONSHIP BETWEEN THE MUSCULOSKELETAL SYSTEM AND HIGH SCHOOL 
SPORTS INJURIES ............................................................................................................................................................ 96

Davie Mariano, Lori Sheetz 
 

PROTEIN ASSOCIATION AND NUCLEOTIDE SEQUENCE SIMILARITIES AMONG HUMAN 
ALPHA PAPILLOMAVIRUSES ....................................................................................................................................... 99

Jessica Asante, Destini McMillan, Juan Peticco, Lori Sheetz 
 



4TH FAMILY STEM PROGRAM SPORTS SCIENCE ................................................................................................. 102
Anthony Prato, Hunter Best, Isaiah Scurry, John Drazan 

 

HILLSBOROUGH HIGH SCHOOL ISTEM CLUB QUADCOPTER........................................................................ 104
Peter Doroshenko, Anthony Hebert, Arjun Khare, Chitra Parikh, Connor Sweeney, Jay Medapara, Madison 
Marrocco, Angela Pandit, Jerry Silver 

 

ADOPT-A-PROFESSOR- A MODEL FOR COLLABORATION IN STEM BETWEEN K-12 AND 
HIGHER EDUCATION ................................................................................................................................................... 105

Muhammad Khan, Jennifer Jennings Davis 
 

PREPARING HIGH SCHOOL STUDENTS FOR COLLEGE WHILE TRAINING ENGINEERING 
STUDENTS IN "SOFT SKILLS".................................................................................................................................... 112

Jeffrey Schwartz 
 

ALTERNATING LEARNING METHODS TO CONSTRUCT K-12 STEM OUTREACH: 
INVENTION AND INNOVATION WORKSHOP CASE STUDY ............................................................................... 116

Ralph Tillinghast, Edward Petersen, Anthony Ur 
 

A MINI EXPERIMENT OF OFFERING STEM EDUCATION TO SEVERAL AGE GROUPS 
THROUGH THE USE OF ROBOTS .............................................................................................................................. 120

Wei-Hsing Wang 
 

INFLUENCING FACTORS IN IDENTIFYING THE OPTIMAL AGE FOR CONDUCTING STEM 
OUTREACH ...................................................................................................................................................................... 128

Ralph Tillinghast, Mo Mansouri 
 

EFRI-REM AT CCNY: RESEARCH EXPERIENCE AND MENTORING FOR 
UNDERREPRESENTED GROUPS IN CROSS-DISCIPLINARY RESEARCH ON ASSISTIVE 
TECHNOLOGY ................................................................................................................................................................ 132

Zhigang Zhu, Wai Khoo, Camille Santistevan, Yuying Gosser, Edgardo Molina, Hao Tang, Tony Ro, Yingli Tian 
 

COMPONENTS AND OUTCOMES OF AN INTERDISCIPLINARY RESEARCH PROGRAM TO 
INSPIRE UNDERREPRESENTED UNDERGRADUATE STUDENTS IN STEM FIELDS .................................... 141

Kelsey Irvin, Elizabeth Hiteshue, Mary Lanzerotti, Derrick Langley, Richard K. Martin, Michael Geselowitz, 
Charles Cerny, Bradley Paul, Bhargab Chattopadhyay 

 

HOOKING THEM YOUNG: DEMYSTIFYING COMPUTER SCIENCE AND TECHNOLOGY 
AMONG UNDERPRIVILEGED HIGH SCHOOL STUDENTS.................................................................................. 149

Rajesh Prasad, Carol Traynor, Sara Smits Keeney 
 

STEM5: AN INITIATIVE SHAPING THE STEM NARRATIVE IN PAKISTAN .................................................... 156
Syed Imaad, Bilal Wajid, Irfan Chaudhary, Azeem Sarwar 

 

INFORMAL STEAM EDUCATION FOR GIFTED STUDENTS: CASE STUDY OF A FAMILY 
ACADEMIC PROGRAM ................................................................................................................................................. 162

Catherine Kruchten, Alexis O'Malley 
 

BEHAVIORALLY ANCHORED RATING SCALES FOR TEAMWORK PEER ASSESSMENT.......................... 168
Abdullah Konak, Steven Magluilo, Sadan Kulturel-Konak 

 

CAN UNDERGRADUATE ELECTRICAL ENGINEERING STUDENTS ASSESS EACH OTHER'S 
PRESENTATIONS EFFECTIVELY? ............................................................................................................................ 173

Rami J. Haddad, Youakim Kalaani 
 

EXAMINING THE PATTERNS OF COMMUNICATION AND CONNECTIONS AMONG 
ENGINEERING PROFESSIONAL SKILLS IN GROUP DISCUSSION: A NETWORK ANALYSIS 
APPROACH ...................................................................................................................................................................... 181

Mengxiao Zhu, Mo Zhang 
 

STEM STUDENTS' GLOBAL AWARENESS KNOWLEDGE ASSESSMENT ........................................................ 189
Kara Vance, Sadan Kulturel-Konak, Abdullah Konak 

 

SHUFFLED LICHT\'S MODEL OF LEARNING FOR TEACHING MATHEMATICS INTENSIVE 
CONCEPTS TO UNDERGRADUATE ENGINEERING STUDENTS........................................................................ 193

Farrah Fayyaz 
 

WORK IN PROGRESS - DIVERSITY AND CONNECTION IN CSTEM INTEGRATED PROJECT .................. 197
Natalia Mosina, Praveen Khethavath 

 

DEVELOPING TEACHER LEADERSHIP FOR EQUITY IN STEM LEARNING ................................................. 200
Toya Jones Frank, Margret Hjalmarson 

 

INCREASING GENDER DIVERSITY AMONGST INTENDING ENGINEERING MAJORS 
USING SOCIAL NETWORKS: A WORK IN PROGRESS ......................................................................................... 203

Henry Griffith, Angela Griffith 
 

METATUNING: A PEDAGOGICAL FRAMEWORK FOR A GENERATIVE STEM EDUCATION 
IN GAME DESIGN-BASED LEARNING ...................................................................................................................... 207

Laquana Cooke 
 

KNOWLEDGE CREATION IN AN INTRODUCTORY TECHNOLOGY EDUCATION COURSE...................... 215
Hon Jie Teo, William Roberts 

 



A WEB-BASED, SELF-CONTROLLED MECHANISM TO SUPPORT STUDENTS LEARNING 
SQL ..................................................................................................................................................................................... 218

Ching-Yu Huang, Patricia A Morreale 
 

USE OF AUTOMATED SCORING AND FEEDBACK IN ONLINE INTERACTIVE EARTH 
SCIENCE TASKS ............................................................................................................................................................. 224

Mengxiao Zhu, Ou Liu, Liyang Mao, Amy Pallant 
 

A HANDS-ON APPLICATION-BASED TOOL FOR STEM STUDENTS TO UNDERSTAND 
DIFFERENTIATION........................................................................................................................................................ 231

Briana Goncalves, Ausamah Hobbi, Amir H Golnabi 
 

TOWARD A SECOND SCREEN PEER DISCUSSION DERIVATIVE...................................................................... 235
Tenshi C Hara, Iris Braun, Felix Kapp, Alexander Schill 

 

HEADS IN THE GAME: A STEM HIGH SCHOOL CONCUSSION OUTREACH AND 
RESEARCH PROGRAM ................................................................................................................................................. 241

Matthew Morrison, Melinda Valliant, Dwight Waddell, James M Robinson, II, Lauren Woodard, George 
Humphrey 

 

USING THE ENGINEERING DESIGN PROCESS AS THE STRUCTURE FOR PROJECT-BASED 
LEARNING: AN INFORMAL STEM ACTIVITY ON BRIDGE-BUILDING ........................................................... 249

Luciana R Barroso, Sandra B Nite, James Morgan, Ali Bicer, Robert M Capraro, Mary M Capraro 
 

BILLUND BUILDS MUSIC: AN ENGINEERING EDUCATION INITIATIVE IN DANISH 
KINDERGARTENS .......................................................................................................................................................... 257

Amanda L Strawhacker, Amanda Sullivan, Merredith Portsmore 
 

DYNAMIC PROJECT-BASED STEM CURRICULUM MODEL FOR A SMALL HUMANITIES 
HIGH SCHOOL ................................................................................................................................................................ 262

Chin-Sung Lin, Zhigang Zhu, Tony Ro 
 

IT LIVES! A STEAM-BASED IN-CLASS WORKSHOP FOR PROMOTION OF CREATIVE AND 
INNOVATION THINKING ............................................................................................................................................. 271

Lucinda Presley, Becky Carroll, Rob Gorbet 
 

MOTIVATING STUDENTS THROUGH PROVIDING A MIDDLE SCHOOL STEM ROTATION 
CLASS ................................................................................................................................................................................ 278

Maura Simister 
 

CURRICULUM DEVELOPMENT FOR COMPUTING EDUCATION ACADEMY TO ENHANCE 
HIGH SCHOOL STUDENTS\' INTEREST IN COMPUTING .................................................................................... 282

Wook-Sung Yoo, Sameer Shaik, Spoorthi Pattaparla 
 

BEYOND MARSHMALLOW TOWERS AND TOOTHPICK BRIDGES: PROGRESS AND 
STRATEGIES FOR A WHOLE-SCHOOL STEM PROGRAM .................................................................................. 285

Melvin Goodwin, III, Jacqueline G Healy, Kristen Jacksa, James Whitehair 
 

Author Index 




