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Photovoltaics Content using the Delphi Method ...........................................................................................385 
Katherine Nelson (Arizona State University, USA) 
Sarah Brem (Arizona State University, USA) 
Jenefer Husman (Arizona State University, USA) 

Work in Progress: A Developmental Approach to Better Problem Solving: A Model for 
Bridging the Alverno Gap ...............................................................................................................................387 
Stuart Kellogg (South Dakota School of Mines and Technology, USA) 
Jennifer Karlin (South Dakota School of Mines and Technology, USA) 
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T2I: Teams, Communication and Professional Development 2 
Special Session: A practitioner's perspective on teaching technical writing 

Special Session: A practitioner's perspective on teaching technical writing 
William Nesbit (Wm. Nesbit & Associates, Inc., USA) 

3:30 PM - 5:00 PM 

T3A: Software Engr, Computing & Informatics 2 
Special Session: The CS2013 Computer Science Curriculum Guidelines Project 

Special Session: The CS2013 Computer Science Curriculum Guidelines Project.......................................389  
Steve Roach (ITT Excelis, USA)  
Mehran Sahami (Stanford University, USA)  
Richard LeBlanc (Seattle University, USA)  

T3B: Engineering and Educational Philosophy 2 
Chair: John Heywood (Trinity College Dublin, Ireland) 

Harnessing Theory in the Service of Engineering Education Research ......................................................391  
Arnold N Pears (Uppsala University, Sweden)  
Neena Thota (Uppsala University, Sweden)  
Paivi Kinnunen (University of Eastern Finland, Finland)  
Anders Berglund (Uppsala University, Sweden)  

Work in Progress: Theoretical Approach to Characterizing Changes in Students' and Engineers'  
Conceptual Understanding and Personal Epistemologies ............................................................................396 
Devlin Montfort (Washington State University, USA) 
Shane Brown (Washington State University, USA) 
Nadia Frye (Washington State University, USA) 

Work in Progress: Exploring the essential nature of engineering education through philosophical 
inquiry. ............................................................................................................................................................ 399 
Russell Korte (University of Illinois at Urbana-Champaign, USA) 

Work in Progress: Do students need to learn to speak "Engineering-ese?" Conceptual change as 
language acquisition in engineering ..............................................................................................................401 
Geoffrey Herman (Purdue University, USA)  
Ruth Streveler (Purdue University, USA)  
Devlin Montfort (Washington State University, USA)  
Shane Brown (Washington State University, USA)  

Work in Progress: Abstraction as a Vector - Distinguishing Science and Engineering ..............................403  
John Krupczak, Jr (Hope College, USA) 
Gregory Bassett (Hope College, USA) 

T3C: Faculty Development 2  
Chair: Emily L Allen (San Jose State University, USA)  

Enhancing the Engineering Curriculum: Defining Discovery Learning at Marquette University.............405  
Jay Goldberg (Marquette University, USA) 
Mark Nagurka (Marquette University, USA) 
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Qualitative Inquiry of Best Practices and Challenges Faced by Faculty Engaged in Learning 
Through Service Efforts .................................................................................................................................411 
Anna Zilberberg (James Madison University, USA) 
Olga Pierrakos (James Madison University, USA) 
Nathan Canney (University of Colorado, Boulder, USA) 
Sean McVay (James Madison University, USA) 

Awareness of and Receptiveness to Active Learning Strategies among STEM Faculty ..............................417  
Cheryl Allendoerfer (University of Washington, USA)  
Mee Joo Kim (University of Washington, USA)  
Elizabeth Burpee (University of Washington, USA)  
Denise Wilson (University of Washington, USA)  
Rebecca Bates (Minnesota State University, Mankato, USA)  

A Proposed Teaching and Learning Curriculum for COMPLEETE Based on Current National 
Trends ..............................................................................................................................................................423 
Tristan Utschig (Georgia Institute of Technology, USA) 
Dirk Schaefer (Georgia Institute of Technology, USA) 
Donald Visco (University of Akron, USA) 

Work in Progress: Integrating a College of Engineering Teaching and Learning Center into a 
Leading Position in the Institution.................................................................................................................429 
Orna Muller (ORT Braude College of Engineering, Israel) 
Vered Dangur (ORT Braude College of Engineering, Israel) 

T3D: Mobile Applications 2  
Chair: Javier Kypuros (The University of Texas-Pan American, USA)  

Mobile Communications Anytime, Anywhere: The Impact on Work-Life Balance and Stress...................431  
Paul Makinson (IUPUI, USA) 
Stephen P. Hundley (IUPUI, USA) 
Charles Feldhaus (IUPUI, USA) 
Eugenia Fernandez (IUPUI, USA) 

Using eReaders and Tablets in the Engineering Classroom .........................................................................437  
Ladimer Nagurney (University of Hartford, USA) 

Undergraduate Hands-on Senior Capstone Project Experience on Emerging Mobile IPv6 Technology...442 
Nana Darko (James Madison University, USA) 
Emil Salib (James Madison University, USA) 

Work in Progress: Using Smart Mobile Tools to Enhance Autism Therapy for Children ..........................448  
Anthony Ellertson (University of Wisconsin-Stevens Point & UWSP, USA) 

Work in Progress: Application Design on Touch Screen Mobile Computers (TSMC) to Improve  
Autism Instruction ..........................................................................................................................................450 
Nancy Rasche (Purdue University, USA)  
Cheryl Zhenyu Qian (Purdue University, USA) 
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T3E: Approaches to Student-Centered Education 2 
Special Session: Creating Learning Environments that Support Intrinsic Motivation: Exploring the Alternatives 

Special Session: Creating Learning Environments that Support Intrinsic Motivation: Exploring the Alternatives 
Mark Somerville (Olin College, USA)  
Jonathan Stolk (Franklin W. Olin College of Engineering, USA)  
David E. Goldberg (University of Illinois, USA)  
Geoffrey Herman (University of Illinois, USA)  

T3F: Student as Learner 2  
Chair: James Rowland (University of Kansas, USA)  

Work in Progress: How Differences in Student Motivation Characterize Differences between  
Engineering Disciplines ..................................................................................................................................452 
Adam Kirn (Clemson University, USA) 
Beshoy Morkos (Clemson University, USA) 
Lisa Benson (Clemson University, USA) 

Care Ethics in Engineering Education: Undergraduate Student Perceptions of Responsibility.................454  
Ryan C. Campbell (University of Washington, USA) 
Ken Yasuhara (University of Washington, USA) 
Denise Wilson (University of Washington, USA) 

Work in Progress: Does Motivation Matter for Conceptual Change? .........................................................460  
Holly Matusovich (Virginia Tech, USA) 
Rachel McCord (Virginia Tech, USA) 

Work in Progress: Development of Computer Modules to Improve Student Metacognition and 
Motivation Strategies ......................................................................................................................................462 
Michele H Miller (Michigan Technological University, USA) 
Laura Roberts (Michigan Technological University, USA) 
Kevin Hale (Michigan Technological University, USA) 
David Lanier (Michigan Technological University, USA) 
James De Clerck (Michigan Technological University, USA) 
William Endres (Michigan Technological University, USA) 
Sheryl Sorby (Michigan Technological University, USA) 

Work in Progress: Building a K-12/University Biotechnology Learning Community.................................N/A  
Carla Romney (Boston University, USA) 
Carl Franzblau (Boston University, USA) 
Donald DeRosa (Boston University, USA) 

T3G: Quantifying Learning Gains 1  
Chair: Elizabeth Cady (National Academy of Engineering, USA)  

Utilizing Reflection in Projects for Increased Metacognition and Enhanced Learning..............................466  
Luciana Barroso (Texas A&M University, USA) 
Jim Morgan (Texas A&M University, USA) 

Using Inquiry-Based Activities to Repair Student Misconceptions Related to Heat,  
Energy and Temperature ................................................................................................................................471  
Michael Prince (Bucknell University, USA) 
Margot Vigeant (Bucknell University, USA) 
Katharyn Nottis (Bucknell University, USA) 
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Examining student constructed explanations of thermodynamics using lexical analysis ...........................476  
Luanna B Prevost (Michigan State University, USA)  
Kevin Haudek (Michigan State University, USA)  
John Merrill (Michigan State University, USA)  
Mark Urban-Lurain (Michigan State University, USA)  

Work in Progress: Audio Reflections Provide Evidence of Metacognition during Students' Problem  
Solving Attempts ..............................................................................................................................................482 
Lisa Benson (Clemson University, USA) 
Michelle Cook (Clemson University, USA) 
Catherine McGough (Clemson University, USA) 
Sarah Grigg (Clemson University, USA) 

Work in Progress: Investigating Student Conceptual Understanding in Introductory 
Electrical Engineering Courses......................................................................................................................N/A 
Christian Kautz (Hamburg University of Technology, Germany) 

T3H: Innovative Practices 1  
Chair: Adam R Carberry (Arizona State University, USA)  

Implementation of a Multidisciplinary Introduction to Microfabrication at Binghamton University ........486  
Weili Cui (Binghamton University, USA) 
Wayne Jones (Binghamton University, USA) 
David Klotzkin (Binghamton University, USA) 
Greta Myers (Binghamton University, USA) 
Bruce White (Binghamton University, USA) 
Shawn Wagoner (Binghamton University, USA) 

Work in Progress: Weekly Innovation Challenge - Changing the Mindset One Step at a Time Every  
Week ................................................................................................................................................................492 
Sridhar Condoor (Saint Louis University, USA) 
Gregory Keogh (Saint Louis University, USA) 

Constructing a Collegiate Motorsports Engineering Program .....................................................................498  
Pete Hylton (IUPUI, USA)  
Scott Raymond (IUPUI, USA)  
Wendy Otoupal-Hylton (IUPUI, USA)  

Designing Technology for Resource-Constrained Environments: Three Approaches to a 
Multidisciplinary Capstone Sequence ...........................................................................................................503 
Ruth E Anderson (University of Washington, USA) 
Richard J. Anderson (University of Washington, USA) 
Gaetano Borriello (University of Washington, USA) 
Beth Kolko (University of Washington, USA) 

T3I: Using Learning Theories 2 
Special Session: Using Domain General Learning Models to Guide Engineering Education Research 

Special Session: Using Domain General Learning Models to Guide Engineering Education Research ...509 
Jonathan Hilpert (Georgia Southern University, USA) 

lxxxii 



5:10 PM - 6:00 PM 

T4A: Informed Decisions about Majors and Possible Careers in Engineering 
Catalyzing Collaborative Conversations 
Chairs: Philip R Brown (Virginia Tech, USA), Holly Matusovich (Virginia Tech, USA) 

Informed Decisions about Majors and Possible Careers in Engineering 
Philip R Brown (Virginia Tech, USA) 
Holly Matusovich (Virginia Tech, USA) 

T4B: Designing Engineering Endorsements for P-12 Teacher Licensure 
Catalyzing Collaborative Conversations 
Chairs: Susan Donohue (United States & University of Virginia, USA), Larry Richards (University of Virginia, USA) 

Designing Engineering Endorsements for P-12 Teacher Licensure 
Susan Donohue (United States & University of Virginia, USA) 
Larry Richards (University of Virginia, USA) 

T4C: Beyond the Classroom: Preparing Faculty to Enable Student Success 
Catalyzing Collaborative Conversations 
Chair: Emily L Allen (San Jose State University, USA) 

Beyond the Classroom: Preparing Faculty to Enable Student Success 
Emily L Allen (San Jose State University, USA) 

T4D: A Research Plan for Mind Maps for Design and Word Problems 
Catalyzing Collaborative Conversations 
Chair: Peter A Jamieson (Miami University, USA) 

A Research plan for Maps and Design and Word Problems 
Peter A Jamieson (Miami University, USA) 

T4E: Developing a Classification Scheme for "Introduction to Engineering" Courses 
Catalyzing Collaborative Conversations 
Chair: Kenneth Reid (Ohio Northern University, USA) 

Developing a Classification Scheme for "Introduction to Engineering" Courses 
Kenneth Reid (Ohio Northern University, USA) 

T4F: Communicating an Engineering Curriculum via Concept Maps 
Catalyzing Collaborative Conversations 
Chair: Jennifer French (Massachusetts Institute of Technology, USA) 

Communicating an Engineering Curriculum via Concept Map 
Jennifer French (Massachusetts Institute of Technology, USA) 

T4G: Global Software Engineering Collaboration 
Catalyzing Collabortive Conversations 
Chair: Wook-Sung Yoo (Fairfield University, USA) 

Global Software Engineering Collaboration 
Wook-Sung Yoo (Fairfield University, USA) 
Stephen T Frezza (Gannon University, USA) 
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Friday, October 5th 

10:00 AM - 10:50 AM 

F1A1: Teams, Communication and Profession 2 

Panel: Ethics in Engineering Case Study ......................................................................................................511  
Deborah Limb (Boeing, USA) 

11:00 AM - 11:50 AM 

F1A2: Engineering in International Contexts 3 

Panel: Engineering and Development: Facilitating Successful Project Work in Diverse Global 
Contexts ...........................................................................................................................................................512 
Brent Jesiek (Purdue University, USA)  
Julia Thompson (Purdue University, USA)  
Anne Dare (Purdue University, USA)  
James Huff (Purdue University & Harding University, USA)  
William Oakes (Purdue University, USA)  
Juan Lucena (Colorado School of Mines, USA)  
Kurt Paterson (Michigan Technological University, USA)  
Richard Vaz (Worcester Polytechnic Institute, USA)  

10:00 AM - 11:50 AM 

F1B: All About Design 2  
Chair: Deborah Schenberger Munro (University of Portland & Donald P. Shiley School of Engineering, USA)  

A Sophomore Capstone Solid Modeling Experience: Virtual Dissection and Reassembly of 
Legacy Drawings .............................................................................................................................................514 
Edwin Odom (University of Idaho, USA) 
Steven Beyerlein (University of Idaho, USA) 
Jay McCormack (University of Idaho, USA) 
Clarence Porter (University of Idaho, USA) 

Physical Modeling in Design Projects: Development and Testing of a New Design Method......................520  
Vimal Viswanathan (Texas A&M University, USA) 
Julie Linsey (Texas A&M University, USA) 

Work in Progress: Using Rigorous Design Reviews to Teach and Assess Students' Design Capabilities ..526 
Denny Davis (Washington State University, USA) 
Howard Davis (Washington State University, USA) 
Jay McCormack (University of Idaho, USA) 
Steven Beyerlein (University of Idaho, USA) 

Work in Progress: How Engineering Students Define Innovation...............................................................528  
Nicholas D Fila (Purdue University, USA) 
William Myers (Purdue University, USA) 
Senay Purzer (Purdue University, USA) 

Work in Progress: Creativity, Mindset, and Implications for Engineering Design Instruction ..................530  
Susan Donohue (University of Virginia, USA) 
Whitney Hunter (University of Virginia, USA) 
Larry Richards (University of Virginia, USA) 
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Work in Progress: Educational Program Approach of Device Fabrication and Its Analysis for  
Engineering Experiments ...............................................................................................................................532 
Chinami Kaneshiro (Okinawa National College of Technology, Japan) 
Katsuya Higa (Okinawa National College of Technology, Japan) 

F1C: Student Beliefs, Motivation, and Persistence 2  
Chair: Lizabeth Schlemer (Cal Poly, San Luis Obispo, USA)  

Engineering Matriculation Paths: Outcomes of Direct Matriculation, First-Year Engineering, 
and Post-General Education Models..............................................................................................................534 
Marisa K. Orr (Purdue University, USA)  
Catherine Brawner (Research Triangle Educational Consultants, USA)  
Susan M Lord (University of San Diego, USA)  
Matthew W Ohland (Purdue University, USA)  
Richard Layton (Rose-Hulman Institute of Technology, USA)  
Russell Long (Purdue University, USA)  

Work in Progress: Understanding Migration Patterns of Engineering Undergraduates:  
The Impact of Course Grades on Student Major Choice ..............................................................................539  
Joyce B. Main (Purdue University, USA) 
Matthew W Ohland (Purdue University, USA) 
Kevin Mumford (Purdue University, USA) 

A First Look at Student Motivation Resulting from a Pass/Fail Program for First-Semester 
Engineering Students ......................................................................................................................................542 
Ken C. Stanton (Colorado State University, USA) 
Thomas Siller (Colorado State University, USA) 

I'm absolutely certain that's probably true: Exploring epistemologies of sophomore engineering  
students ............................................................................................................................................................548 
Nadia Frye (Washington State University, USA)  
Devlin Montfort (Washington State University, USA)  
Shane Brown (Washington State University, USA)  
Olusola O. Adesope (Washington State University, USA)  

Understanding Engineering Transfer Students: Demographic Characteristics and Educational 
Outcomes .........................................................................................................................................................554 
Margaret D Sullivan (Mathematica Policy Research, USA)  
Clemencia Cosentino (Mathematica Policy Research, USA)  
Michael Barna (Mathematica Policy Research, USA)  
Marisa K. Orr (Purdue University, USA)  
Russell Long (Purdue University, USA)  
Matthew W Ohland (Purdue University, USA)  

Work in Progress: Transfer Students in Engineering: A Qualitative Study of Pathways and 
Persistence .......................................................................................................................................................560 
Catherine Mobley (Clemson University, USA)  
Erin Shealy (Clemson University, USA)  
Catherine Brawner (Research Triangle Educational Consultants, USA)  
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Towards a Framework for Designing and Analyzing CS Learning Environments .....................................600  
Mikko Apiola (University of Helsinki, Finland)  
Matti Tedre (Tumaini University & Iringa University College, Tanzania)  
Matti Lattu (University of Helsinki, Finland)  
Tomi Pasanen (University of Helsinki, Finland)  

A Scratch-based CS0 course for At-risk Computer Science Majors .............................................................606  
Mona E Rizvi (Norfolk State University, USA) 
Thorna Humphries (Norfolk State University, USA) 

F1F: Game-Based Learning 1  
Chair: Peter A Jamieson (Miami University, USA)  

Evaluation of the Learning Effectiveness of Game-based and Hands-on Gear Train Laboratories ..........611  
EL Sayed Aziz (Stevens Institute of Technology, USA)  
James Corter (Teachers College, Columbia University, USA)  
Yizhe Chang (Stevens Institute of Technology, USA)  
Sven Esche (Stevens Institute of Technology, USA)  
Constantin Chassapis (Stevens Institute of Technology, USA)  

What Are We Teaching in Cyber Competitions? ..........................................................................................617  
Steven Fulton (USAF Academy, USA) 
Dino Schweitzer (USAF Academy, USA) 
Judson Dressler (USAF Academy, USA) 

Work in Progress: Evaluating the Use of Mobile Game Development in Introductory CS Courses...........622  
Stan Kurkovsky (Central Connecticut State University, USA) 
Delvin Defoe (Rose-Hulman Institute of Technology, USA) 

Work in Progress: Teaching Game Design and Robotics Together: A Natural Marriage of Computing 
and Engineering Design in a First-Year Engineering Course .....................................................................624 
Adam R Carberry (Arizona State University, USA) 
Ashish Amresh (Arizona State University, USA) 

Work In Progress: Who Answered First? - A Trivia Game utilizing Timed Electronic Classroom  
Response Systems ............................................................................................................................................627 
Jonathan Riehl (Michigan Technological University, USA) 
Brett Hamlin (Michigan Technological University, USA) 

F1G: Approaches to Student-Centered Education 3  
Chair: Kathiravelu Ganeshan (Unitec Institute of Technology, New Zealand)  

A study on the influence of rich versus traditional classroom response system (CRS) questions on  
concept retention .............................................................................................................................................629 
Smitesh Bakrania (Rowan University, USA) 

Work in Progress: Examination of Student Experiences in Immersive vs. Traditional Group Projects ....635 
Irena Bojanova (University of Maryland University College, USA) 

Collaborative Learning Frameworks to Promote a Positive Learning Culture ...........................................638  
Keith Willey (The University of Technology, Sydney, Australia) 
Anne Gardner (University of Technology, Sydney, Australia) 
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Work in Progress: Choose Your Own Homework .........................................................................................644  
Andrew Bennett (Kansas State University, USA) 
Rekha Natarajan (Kansas State University, USA) 

When Students Choose Competencies: Insights from the Competency-specific Engineering 
Portfolio Studio ...............................................................................................................................................646 
Jennifer Turns (University of Washington, USA) 
Brook Sattler (University of Washington, USA) 

Implementation of Enhanced Guided Notes to Promote Students' Metacognitive Self-Regulated 
Learning Strategies While Learning Electric Circuit Concepts....................................................................652 
Oenardi Lawanto (Utah State University, USA) 
Harry Santoso (Utah State University, USA) 

F1H: First Years 1  
Chair: Michael Elmore (Binghamton University, USA)  

The Adjustment Experience of First-Year International Undergraduate Students in Engineering ...........658  
Whitney Barnes (University of Illinois at Urbana-Champaign, USA) 
Michael C. Loui (University of Illinois at Urbana-Champaign, USA) 

Work in Progress: A Holistic Approach to Re-Engineering the Freshmen Engineering Course ...............664  
James Collofello (Arizona State University, USA) 
Amy Trowbridge (Arizona State University, USA) 

Work in Progress: A New Concept Mapping Approach in an Introductory Engineering Course:  
Correlation Between Students' Conceptual Understanding and Problem-Solving Skills ............................670 
Ning Fang (Utah State University & College of Engineering, USA) 

Work in Progress: Describing the Responsibilities of Teaching Assistants in First-Year  
Engineering Programs ....................................................................................................................................672 
Rachel Louis (Virginia Tech, USA) 
Holly Matusovich (Virginia Tech, USA) 

Work in Progress: First-Year Engineering Students Development of Test Cases for Model  
Development ....................................................................................................................................................674 
Heidi Diefes-Dux (Purdue University, USA) 
Monica Cardella (Purdue University, USA) 

Work in Progress: Constructing a Multidisciplinary Design Project for First-Year 
Engineering and Computing Students ...........................................................................................................677 
Micah Lande (Arizona State University, USA)  
Benjamin Ruddell (Arizona State University, USA)  
Darryl Morrell (Arizona State University, USA)  
Robert Grondin (Arizona State University, USA)  
Ramon Anguamea Lara (Arizona State University, USA)  
Richard Whitehouse (Arizona State University, USA)  
Kevin Gary (Arizona State University, USA)  
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F1I: Using Learning Theories 3 
Special Session: Making an Impact: Building Transportable NSF TUES Education Projects 

Special Session: Making an Impact: Building Transportable NSF TUES Education Projects 
Maura Borrego (National Science Foundation, USA)  
Zhanjing (John) Yu (National Science Foundation & Evergreen Valley College, USA)  
Louis Everett (National Science Foundation, USA)  
Susan Finger (NSF, USA)  
Guy-Alain Ammoussou (National Science Foundation, USA)  

1:30 PM - 3:00 PM 

F2A: Faculty Development 3 
Premier Award Session 

This session is reserved for the presentation, demonstration and dissemination of the Premier Award Winner(s), to be 
announced at lunch on Friday, 4 October. 

F2B: Student Decision Making  
Chair: Philip R Brown (Virginia Tech, USA)  

Developing a Simple and Effective Method of Assessing Civil Engineering Student Outcomes.................683  
Hudson Jackson (United States Coast Guard Academy, USA) 
Kassim Tarhini (United States Coast Guard Academy, USA) 
Sharon Zelmanowitz (United States Coast Guard Academy, USA) 
Charles Hatfield, III (United States Coast Guard Academy, USA) 

A Survey of Attitudes, Beliefs, and Perceptions Regarding the Internationalization of 
Engineering and Computer Science Undergraduate Programs at the University of Victoria .....................689 
Anna Braslavsky (University of Victoria, Canada)  
Anissa Agah St-Pierre (University of Victoria, Canada)  
Holly Tuokko (University of Victoria, Canada)  
Alexandra Branzan Albu (University of Victoria, Canada)  

Work in Progress: Out-of-Class Learning: Shaping Perception of Learning and Building 
Knowledge of IT Professions ..........................................................................................................................696 
Hwee-Joo Kam (Ferris State University, USA) 
Greg Gogolin (Ferris State University, USA) 

What Should I Do Next? How Advanced Engineering Students Decide Their Post-Baccalaureate  
Plans ................................................................................................................................................................698 
Anwen Jiang (University of Illinois, Urbana-Champaign, USA) 
Michael C. Loui (University of Illinois at Urbana-Champaign, USA) 

"Need to Know" in Engineering Programs; STEMing the Uncertainty Around Graduate Education......704 
Kenneth Gibbs (National Science Foundation, USA)  
Erin Crede (Virginia Tech, USA)  
Maura Borrego (Virginia Tech, USA)  

F2C: Distance Education 1  
Chair: Manuel Castro (Spanish University for Distance Education - UNED, Spain)  

Work in Progress: Smart Teaching: Capture Lectures and Keep Students Engaged  
Online and in the Classroom .......................................................................................................................... N/A 
Loren B Naffziger (National University, USA) 
Kenneth Fawson (National University, USA) 
Erika McCulloch (National University, USA) 
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Quality of Service, Quality of Experience and Online Learning ..................................................................712  
Alexander A. Kist (University of Southern Queensland, Australia) 
Lyn Brodie (University of Southern Queensland, Australia) 

Quantifying learning from web-based course materials using different pre and post tests .........................718  
Paul Steif (Carnegie Mellon University, USA) 
Marsha Lovett (Carnegie Mellon University, USA) 
Anna Dollár (Miami University, USA) 

Accessibility Evaluation Improvement using Case Based Reasoning...........................................................723  
Cecilia Avila Garzon (Universitat de Girona, Spain)  
Silvia Margarita Baldiris Navarro (University of Girona, Spain)  
Ramón Fabregat Gesa (Universitat de Girona, Spain)  
Juan Carlos Guevara Bolaños (Universidad Distrital Francisco José de Caldas, Colombia)  

Work in Progress: Evaluation of an Online Education Portal from the User's Perspective:   
An Empirical Investigation of a Photovoltaics (PV) Engineering Learning Portal, pveducation.org ........729  
Refika Koseler (Arizona State University, USA) 
Sue Shapcott (Arizona State University, USA) 
Katherine Nelson (Arizona State University, USA) 
Jenefer Husman (Arizona State University, USA) 

F2D: Mobile Applications 3  
Chair: Susan Kowalski (Colorado School of Mines, USA)  

Work in Progress: Multi-Faceted Penetration of Fast Fourier Transform by Interactively Analyzing  
Real-World Objects via Mobile Technology...................................................................................................731 
Liang Hong (Tennessee State University, USA)  
Kai Qian (Southern Polytechnic State University, USA)  
Chih-Cheng Hung (Southern Polytechnic State University, USA)  

Work in Progress: Performing Signal Analysis Laboratories using Android Devices.................................733  
Suhas Ranganath (Arizona State University, USA)  
Jayaraman Thiagarajan (Arizona State University, USA)  
Karthikeyan Natesan Ramamurthy (Arizona State University, USA)  
Shuang Hu (Arizona State University, USA)  
Mahesh Banavar (Arizona State University, USA)  
Andreas Spanias (Arizona State University, USA)  

Exploring the Significance of Multi-touch Tables in Enhancing Collaborative Software Design 
Using UML ......................................................................................................................................................735 
Mohammed Basheri (Durham University, United Kingdom) 
Liz Burd (Durham University, United Kingdom) 

Comparing the Mobile Novice Programming Environments: App Inventor for  
Android Vs. GameSalad ..................................................................................................................................740 
Krishnendu Roy (Valdosta State University, USA) 
William Rousse (Valdosta State University, USA) 
David DeMeritt (Valdosta State University, USA) 

xc 



Work in Progress: Using Mobile Phones to Accomplish an Audience Response System with iGoogle 
Home Page ......................................................................................................................................................746 
Martin Llamas-Nistal (University of Vigo, Spain)  
Manuel Caeiro (University of Vigo, Spain)  
Juan González-Tato (University of Vigo, Spain)  
Javier Alvarez-Osuna (University of Vigo & Imaxdi Real Innovation SL, Spain)  

F2E: Student as Learner 3 
Special Session: What do student-generated diagrams say about their understanding?: Developmental trajectories 
of model-based reasoning in engineering students 

Special Session: What do student-generated diagrams say about their understanding?:  
Developmental trajectories of model-based reasoning in engineering students...........................................748  
Joseph Le Doux (Georgia Institute of Technology, USA) 
Wendy Newstetter (Georgia Institute of Technology, USA) 
Alisha A. Waller (Georgia Institute of Technology, USA) 

F2F: Game-Based Learning 2  
Chair: Peter A Jamieson (Miami University, USA)  

Challenges and Issues in the Development of a Software Engineering Simulation Game .........................750  
Daniela Peixoto (Federal University of Minas Gerais, Brazil) 
Rodrigo Possa (Federal University of Minas Gerais, Brazil) 
Rodolfo Resende (Federal University of Minas Gerais, Brazil) 
Clarindo Pádua (Federal Universitty of Minas Gerais, Brazil) 

FASENG: A Framework for Development of Software Engineering Simulation Games ...........................756  
Daniela Peixoto (Federal University of Minas Gerais, Brazil) 
Rodrigo Possa (Federal University of Minas Gerais, Brazil) 
Rodolfo Resende (Federal University of Minas Gerais, Brazil) 
Clarindo Pádua (Federal Universitty of Minas Gerais, Brazil) 

A web tool to create educational content with gaming visualization ............................................................762  
Enrique Barra Arias (Universidad Politécnica de Madrid & Agora Systems S. A., Spain)  
Daniel Gallego (Universidad Politécnica de Madrid & Escuela Técnica Superior de Ingenieros de Telecomunicación,  
Spain)  
Sandra Aguirre Herrera (Universidad Politécnica de Madrid, Spain)  
Juan Quemada Vives (Universidad Politécnica de Madrid, Spain)  

Work in Progress: Integrating Game Design and Development into Undergraduate Biology  
Education ........................................................................................................................................................768 
Yunkai Liu (Gannon University, USA)  
Mary Vagula (Gannon University, USA)  
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