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Welcome
Welcome to the 2016 ASEE Midwest Section Conference!
The Kansas State University (KSU) College of
Engineering is delighted to host this year’s ASEE
Midwest Section Conference in Manhattan, KS,
Sept. 25-27, 2016. The conference organizers
have worked with the KSU Global Campus
team to develop a meeting based upon the
theme, “Research-Powered STEM Education.”
Consistent with that theme, we are honored
to engage a group of plenary speakers that
have demonstrated leadership in the field
of STEM education research funding, project
management, and publication.
The kickoff event for this year’s conference
will take place on Sunday evening, Sept. 25,
in the new KSU College of Engineering “Phase
IV” complex, which became available for use
by students and faculty in Spring 2016. The
evening colloquium, which will start at 6:00
p.m. in the new Engineering Hall auditorium
(DUE 1109), will thematically address the
creation of modern lecture, laboratory, and
community spaces for STEM education. Dr.
Gary Clark, Senior Associate Dean of the KSU
College of Engineering, will offer some remarks
related to the vision and planning that led to
the design of the Phase IV complex. Dr. Joel
Andrews, Garmin Corporation, will then present

some thoughts related to the need for such
spaces when preparing STEM graduates for the
professional workplace. An informal 7:00 p.m.
dinner reception and a self-guided walking
tour of the Phase IV complex will complete the
evening.
The events on Monday and Tuesday (9/26-9/27)
will be held at the Manhattan Conference Center
that adjoins the Hilton Garden Inn, Manhattan,
KS. Dr. Darren Dawson, Dean of the KSU College
of Engineering, will open the morning plenary
session and introduce Dr. Michael Loui, Purdue,
who will address publishing STEM education
research from his perspective as the editor of
the Journal of Engineering Education. We are
also excited to host Dr. Elliott Douglas (National
Science Foundation, Program Director for
Engineering Education) and Dr. Ece Yaprak
(National Science Foundation, Program Director
for the Division of Undergraduate Education),
who have graciously agreed to moderate a
Monday morning plenary workshop related to
the creation of high-quality STEM education
research proposals. During lunch on Monday,
Dr. Matthew Ohland (Purdue, Co-Director of the
National Effective Teaching Institute), will share
experiences related to the creation and use

of a national database of student educational
records. Various technical sessions and
workshops will be offered throughout the day
on Monday, organized thematically for a variety
of interests. The Monday evening banquet
will complete the Monday agenda, offering
an opportunity to present the ASEE Midwest
Section Outstanding Teaching and Service
Awards. After the meal, Dr. April Mason (KSU
Provost and Senior Vice President), will address
the attendees and introduce Dr. Elliott Douglas,
who will share some ideas related to the
need for revolutionary change in engineering
education.
Finally, the Tuesday agenda will consist of
a morning full of technical sessions related
to STEM education, followed by a luncheon
coupled with a Midwest Section business
meeting, during which paper/poster awards
will be presented. We trust that this short
but high-powered conference will provide
attendees with ideas to enhance their
educational offerings and the confidence to
pursue formal research grants that can fund
those creative pursuits.

Sincerely,
The Conference Chairs
Dr. Steven Warren, Conference Chair, Associate
Professor, Kansas State University, Department of
Electrical & Computer Engineering
3108 Engineering Complex, 1701D Platt Street,
Manhattan, KS 66506
Phone: (785)532-4644
Email: swarren@ksu.edu

2016 Midwest Section Award Winners

Technical Program Committee

Outstanding Teaching Award
Dr. Carl W. Luchies, Associate Professor,
Department of Mechanical Engineering,
University of Kansas, Lawrence, KS 66045

Prof. Chris Ahern, Kansas State University
Dr. Charles Baukal, John Zink Company LLC
Dr. Ed Clausen, University of Arkansas
Dr. Tareq Daher, University of Nebraska Lincoln
Dr. Emily Dringenberg, Kansas State University
Dr. Laura Ford, The University of Tulsa
Dr. Carl Frederickson, University of Central
Arkansas
Dr. Mei He, Kansas State University
Dr. Keith Hohn, Kansas State University
Dr. Jenhsien Hsu, Missouri University of Science
& Technology
Dr. Gerald Kane, The University of Tulsa
Dr. Amardeep Kaur, Missouri University of
Science & Technology
Dr. Christi Patton Luks, Missouri University of
Science & Technology

Outstanding Service Award
Dr. Christi Lynn Patton Luks, Associate
Teaching Professor of Chemical Engineering,
Department of Chemical and Biochemical
Engineering, Missouri University of Science
and Technology, Rolla, MO 65409

Dr. Emily Dringenberg, Technical Program Chair,
Teaching Assistant Professor, Kansas State
University, General Engineering
1093Q Fiedler Hall, 1701C Platt Street
Manhattan, KS 66506
Phone: (785)532-5171
Email: dringenberg@ksu.edu

Dr. Lorin Maletsky, The University of Kansas
Dr. Rachel Mosier, Oklahoma State University
Dr. Punit Prakash, Kansas State University
Prof. Carisa Ramming, Oklahoma State
University
Dr. Hema Ramsurn, The University of Tulsa
Dr. Krishnaswamy Ravindra, Saint Louis
University
Dr. Saeed Rokooei, University of Nebraska Omaha
Dr. Shelli Starrett, Kansas State University
Prof. Qudsia Tahmina, Grantham University
Dr. Hitesh Vora, Oklahoma State University
Prof. Kevin Wanklyn, Kansas State University
Prof. Steve Warren, Kansas State University
Dr. Sara Wilson, The University of Kansas
Prof. Dean Zollman, Kansas State University

Agenda
Sunday, September 25, 2016

Kansas State University, College of Engineering, Phase IV
Complex, Engineering Hall 1109 and atrium
5:00-9:00 p.m.

Conference Registration - Engineering Hall
atrium

6:00-7:00 p.m.

Engineering Facility Colloquium Engineering
Hall 1109
Dr. Gary Clark, Senior Associate Dean, College
of Engineering, Kansas State University,
“Welcome and Phase IV Overview”
Dr. Joel Andrews, Design Engineering
Team Leader, Garmin International, “The
Importance of State-of-the-Art Engineering
Education Facilities”

7:00-9:00 p.m.

Dinner Reception and Phase IV Walking Tours

Monday, September 26, 2016

Hilton Garden Inn & Manhattan Conference Center
7:30 a.m. – noon

Conference Registration – Lobby

8:00 – 9:00 a.m.

Welcome & Opening Plenary Session – Big
Basin
Dr. Darren Dawson, Dean, College of
Engineering, Kansas State University,
“Welcome and Speaker Introduction”
Dr. Michael Loui, Purdue University, Editor,
Journal of Engineering Education, “Publishing
on Engineering Education in Journals: From
Fundamental to Translational Research”

9:15 – 10:15 a.m.

Concurrent Technical Session I – Alcove/
Tuttle

10:15 – 11:00 a.m.

Morning Break – Lobby

10:15 a.m. – 1:15 p.m.

Student Poster Session – Lobby

11:00 a.m. – Noon

Workshop on NSF Funding Opportunities –
Big Basin
Dr. Ece Yaprak, Program Director,
National Science Foundation, Division of
Undergraduate Education and
Dr. Elliot Douglas, Program Director, National
Science Foundation, Division of Engineering
Education and Centers,
“Got an Education Project? How to Write Your
Proposal for NSF and Where to Submit It”

12:15 – 1:15 p.m.

Luncheon & Speaker – Big Basin
Dr. Matthew Ohland, Director of MIDFIELD,
Purdue University, “Developing, Studying,
and Sharing a Longitudinal Database of
Student Educational Records”

1:30 – 5:00 p.m.		Conference Registration – Lobby
1:30 – 2:30 p.m.

Concurrent Technical Session II – Alcove/
Tuttle

2:30 – 3:00 p.m.

Afternoon Break – Lobby

Monday, continued
3:00 – 4:00 p.m.

Concurrent Technical Session III – Alcove/
Tuttle

4:15 – 5:15 p.m.

Concurrent Technical Session IV – Alcove/
Tuttle

6:00 – 8:00 p.m.

Banquet, Section Awards, & Speaker – Big
Basin
Dr. April Mason, Provost and Senior Vice
President, Kansas State University, “Welcome
and Speaker Introduction”
Dr. Elliot Douglas, National Science
Foundation, “Starting a Revolution: Creating
Change in Engineering Education”

8:00 – 9:00 p.m.

Midwest Section Executive Meeting –
McDowell Room

Tuesday, September 27, 2016

Hilton Garden Inn & Manhattan Conference Center
7:30 a.m. – noon

Conference Registration – Lobby

7:30 – 8:30 a.m.

Campus Representatives Meeting –
McDowell Room

8:30 – 9:50 a.m.

Concurrent Technical Session V – Alcove/
Tuttle

9:50 – 10:15 a.m.

Morning Break – Lobby

10:15 – 11:15 a.m.

Concurrent Technical Session VI – Alcove/
Tuttle

11:30 a.m. – 1:00 p.m.

Luncheon, Conference Awards, & Business
Meeting – Big Basin

1:00-1:30 p.m.

Debriefing – McDowell Room

Meeting Room Layout

Technical Paper and Poster Assignments
Technical Paper Assignments for the 2016 ASEE Midwest Section Conference
Session

I

I

Date/Time

Monday 9/26
9:15-10:15 a.m.

Monday 9/26
9:15-10:15 a.m.

Room

Alcove

Tuttle

Session Theme

Student Success

Learning & Assessment

Title

Authors with Affiliations

Presentation #

Time Slot

1

9:15-9:35 a.m.

The Implementation and Preliminary Impact of Intrusive
Advising and an Academic Peer-Mentoring Program for
Engineering Students

Mary Vesper and Emily Dringenberg (Kansas State University, USA)

2

9:35-9:55 a.m.

Effect of a Majors-only Section of a Common Course

Laura Ford (The University of Tulsa, USA)

3

9:55-10:15 a.m.

Online Courses to Facilitate Transferring into Engineering
Programs from Community College

Christi Patton Luks (Missouri University of Science & Technology, USA)

1

9:15-9:35 a.m.

Development of Learning Taxonomy for an Undergraduate
Course in Architectural Engineering Program

Semih G Yildirim (Missouri University of Science & Technology, USA); Stuart Baur (Missouri
University of Science and Technology, USA)

2

9:35-9:55 a.m.

Improving Course Feedback by Encouraging Meaningful
Participation and Continuous Improvement Throughout
the Semester

Heather McCain (University of Kansas & Edwards Campus, USA)

3

9:55-10:15 a.m.

Utilizing a Research-Based Assessment Method and Faculty
Collaboration to Promote Undergraduate Research in STEM
Education

Yimesker Yihun, Rajeev Nair and Muhammad Rahman (Wichita State University, USA)

II

Monday 9/26
1:30-2:30 p.m.

Alcove

Workshop

1

1:30-2:30 p.m.

The CAP Model: Using Engineering Design Principles to
Design Engineering Courses (Part 1)

Ruth E H Wertz (Valparaiso University, USA); Emily Dringenberg (Kansas State University, USA)

II

Monday 9/26
1:30-2:30 p.m.

Tuttle

Workshop

1

1:30-2:30 p.m.

FE Exam / CBI testing & other factors impacting engineering
student participation and understanding of ethical practice

Tom Roberts, P. E. (College of Engineering & Kansas State University, USA)

1

3:00-3:20 p.m.

Teaching Introductory Robotics Programming

Tim Bower (Kansas State University Salina, USA)

2

3:20-3:40 p.m.

Transformation of an Introductory Computer Engineering
Course from Hardware Design to Microprocessor Based
Systems

Dwight Day and Charles Carlson (Kansas State University, USA)

3

3:40-4:00 p.m.

A Balancing Act: Teaching and Researching Agile Software
Development

David Harvie (United States Military Academy, USA); Arvin Agah (University of Kansas, USA)

1

3:00-3:20 p.m.

Assessing Missouri University of Science and Technology
Student Academic Experience and Career Choices with and
without Project Lead The Way Course Experience

Ronald Joe Stanley and Stuart Baur (Missouri University of Science and Technology, USA)

III

III

Monday 9/26
3:00-4:00 p.m.

Monday 9/26
3:00-4:00 p.m.

Alcove

Tuttle

Software Applications

K-12/PLTW

2

3:20-3:40 p.m.

UASEP: Introducing K-4 Students (and Teachers) to STEM

Bryan Hill (University of Arkansas College of Engineering, USA); Beth Pesnell (Rogers Public
Schools, USA); Peggy Ward (University of Arkansas, USA); Virginia Rhame (Northwest Arkansas
Education Service Coop, USA); Jacob Beers (Springdale Public Schools, USA); Kelli Dougan
(Fayetteville Public Schools, USA); Carol S Gattis (University of Arkansas, USA); Eric Specking
(University of Arkansas College of Engineering, USA); Ed Clausen (University of Arkansas, USA)

3

3:40-4:00 p.m.

Missouri Project Lead The Way Survey Instructor Survey-based Assessments

Ronald Joe Stanley and Stuart Baur (Missouri University of Science and Technology, USA)

IV

Monday 9/26
4:15-5:15 p.m.

Alcove

Workshop

1

4:15-5:15 p.m.

The CAP Model: Using Engineering Design Principles to
Design Engineering Courses (Part 2)

Ruth E H Wertz (Valparaiso University, USA); Emily Dringenberg (Kansas State University, USA)

IV

Monday 9/26
4:15-5:15 p.m.

Tuttle

Workshop

1

4:15-5:15 p.m.

Active Learning and Cognitive Load: One Size Does not Fit All

Ashley Rhodes and Timothy Rozell (Kansas State University, USA)

1

8:30-8:50 a.m.

Using Worked Examples in Equation Solver Software to
Enhance Students’ Contextual Problem Solving

Charles Baukal, Jr. (John Zink Company LLC & Oral s University, USA)

2

8:50-9:10 a.m.

Engineering Problem-Solving: Students’ Approaches, Beliefs,
and Identities

Elliot Douglas (University of Florida, USA)

3

9:10-9:30 a.m.

Clustering Algorithms Applied to Calculus 1

Ian Manly (Kansas State University, USA)

V

8:30-9:50 a.m.

Alcove

Problem Solving

Technical Paper and Poster Assignments
Abstract
To increase retention, the College of Engineering at Kansas State University created an Academic Success Center focused on providing multiple services for all of its students. A new position, Academic Success Center (ASC) Advisor, was created within the center to work specifically to support
at-risk engineering students. The ASC Advisor created an academic peer mentoring program called Building Excellent Engineers (BEE) to address and meet the needs of engineering students who struggle academically. Through intrusive academic advising and participation of the BEE program,
there was evidence of academic success and an increase in retention rates, as compared to the college and university. Our preliminary analysis of this program suggests that academic peer mentoring paired with intrusive advising can be a useful tool to support and retain at-risk engineering
students. Future implementation of the program will focus on developing more comprehensive strategies for identifying at-risk students during their first year.
The University of Tulsa recently changed the freshman and sophomore classes for chemical engineering majors. Part of that change was a move from an all-majors Engineering Science (ES) 3053 Introductory Thermodynamics course with multiple sections to a section for only chemical
engineering (ChE) majors. This ChE-only section would allow us to work on forming a cohort of students more strongly attached to and identifying with the major than the all-majors sections. This paper compares the ChE majors who took this section of ES 3053 to the ChE majors in other
sections in performance in ES 3053, performance in the next course, and in persistence in the major. The ChE-only section did not improve performance or retention. Further analysis of a larger dataset found lower performance by international students and by those taking the ES 3053 course
late. Lower retention was seen in students taking ES 3053 late and in women.
College tuition continues to rise, yet classroom crowding has not eased. States, in an effort to save money, offer incentives for talented high school students to go to community colleges for two years with the promise that they can seamlessly transfer to in-state universities for their final two
years. Students are dismayed when they learn that, thanks to course prerequisites, it may take three or more years to actually finish the degree after transferring to the university level. At the same time, colleges and universities are increasingly encouraging faculty to offer online or distance
courses. Online and distance courses reduce the number of classroom seats that must be made available and bring in additional tuition dollars from students who would otherwise be unable to attend that school. In Summer 2016, Missouri S&T introduced a new program that will allow transfer
students with an Associate’s Degree in Engineering to graduate with a degree in Chemical Engineering in two years on campus by taking one 3-hour online course (Mass & Energy Balances) and one 1-hour online course (Introduction to Phase Equilibrium) before arriving on campus. The 3-hour
class is also available to non-transfer students (such as those who need to re-take the course or those who are trying to work ahead). The presentation will discuss lessons learned in this first iteration of offering these online courses.
Curriculum for an undergraduate course is re-designed and educational methodology based-on active learning is formalized in Missouri S&T Architectural Engineering Program. Based-on course improvement plan, course goals, student learning objectives and assessment tools need to be
classified to have better documentation of mentioned improvements. This paper outlines development of a learning taxonomy for this purpose. Reasoning of the study and preferred methodology presented herein by the help of literature review. Using a template for course blueprint enables
to create targeted taxonomy. Selected course blueprint is exemplified for another Architectural Engineering course and helps outlining learning taxonomy for “architectural materials and methods of building construction” course. Higher and lower cognitive domains of learning objectives is
specified by using necessary action verbs classified in Bloom’s Taxonomy. Assessment methods are linked to learning objectives to meet course goals. Consequently, learning outcomes for mentioned course can be created by this methodology.
The collection of course feedback most often happens at the end of a semester via the use of surveys. The information collected is useful for the next semester but doesn’t encourage continuous improvement throughout the semester. In a manufacturing environment data is collected constantly
and used to implement continuous improvements to processes as needed. This paper outlines the process created to collect and utilize data throughout the semester to drive continuous improvement.
This paper is focused on developing a method to enhance undergraduate research through a systematic collaboration of faculty to engage students in research and practical projects early in their plan of study. The course project, faculty networking route and classroom engagement methods
to connect undergraduate sequence of courses through research projects is outlined. The method will expose both students and faculty to broad interdisciplinary avenues to improve teaching, learning, and engagement in STEM programs and promote innovation. The pilot study is done in the
Mechanical Engineering Department at Wichita State University through a sequence of design courses. In fall 2015, three projects were initiated in Mechanical Engineering Design I (ME 439). The project outcomes and the instruction methods to engage students are presented. The project outcome from ME 439 were also made available in the following semester for Capstone Design (ME 662) and Robotics and Controls (ME 737) courses. In these courses, students along with their respected faculty were able to continue to advance the level of research to higher realms. A preliminary
assessment of the utilization of the research-oriented assessment methods towards research have been collected through an anonymous survey. Based on this survey, students have found the approach more informative and motivating towards research.
[Part 1] Content and Assessment: Making Curricular Priorities Explicit The first session of the CAP workshop will provide participants with an overview of the fundamental principles of the CAP (Content-Assessment-Pedagogy) model. The focus of this session will then follow the early stages of
course design of deciding what content to include, and what of the content is the most important. Guiding questions will be provided to aid participants through the process of delegating course learning objectives to different levels of priority and the implications this has on course assessment. Assessment techniques targeted for different priority levels will be discussed. This workshop will benefit anyone looking to improve their course design, and boost student satisfaction of their courses. Faculty who have a specific course they would like to improve are encouraged to bring a
copy of their syllabus and/or course learning objectives (this is not required to fully participate, but some may find it more beneficial than thinking of hypothetical cases). This workshop session will be highly interactive so it is best if you can participate in the whole session.
Topic: FE Exam / CBI testing & impact on student participation and understanding of ethical practice Content: - Present recent data related to student participation & availability of testing facilities - Summarize thoughts on impact related to ABET Assessment - Summarize data related to
student growth / understanding of social responsibility as undergraduates and in senior design courses - Outline /discuss concerns about alignment of NCEES with academia and sister organizations - Outline / discuss use of FE Exam to encourage student understanding of ethical obligations
Desired Outcome: - Increase participant understanding of current issues related to the FE Exam - Create a list / draft set of proposed actions to enhance student & faculty understanding /use of the FE Exam related to career options and ethical practice for consideration by NSPE and professional
engineers in higher education
This paper considers strategies for teaching beginning students how to program mobile robots for autonomous operation. Many high school and beginning undergraduate students desire to learn about robotics but they may lack the required knowledge. Experiences from an undergraduate
course are used to consider the robot, programming environment, software design, and algorithms that faculty can use to guide beginning students from no prior experience to writing impressive autonomous mobile robot programs. Autonomous algorithms, including a new wall following
algorithm, that perform well, yet are appropriate for beginning students are reviewed.
The idea of using microprocessors in introductory engineering courses has become popular in recent years. The goal of this paper is to describe how microprocessors, specifically Arduino microcontrollers, are being used to improve student retention and advance the curriculum in an introductory
computer engineering course, ECE 241, at Kansas State University. Previously, the course focused on digital design (logic gates, flip flops, K-maps, etc.) and the labs mainly focused on writing HDL software, and a small amount of hardware implementation. The main motivation for the
transition was to give students more of a hands-on experience with both hardware and software by making the labs based on more practical implementations. It has been shown that early project-based experiences lead to higher student retention and enhance student interest. This paper
details the work in progress of the transition and preliminary results.
Conducting research in an academic setting can be challenging. The requirements of responsible and effective data collection must be balanced with the obligation to provide the students with a fair and productive academic experience. This paper presents the development of a semester-long
undergraduate Computer Science course on software engineering that simultaneously taught students agile software development using Scrum, while collecting data on a proposed methodology called Targeted Scrum. Small team sizes and shorter iterations facilitated students’ opportunities
to learn and increased the number of data points for research. The innovative classroom and proper utilization of collaborative tools provided a more realistic environment to learn and practice agile software development, and simplified data collection. Safeguards were taken to ensure that
student participation in the research was strictly voluntary. The course design and execution resulted in very positive student learning experiences, as well as gathered valuable data for research purposes.
The expansion of science, technology, engineering and mathematics (STEM) education programs for K-12 has been considerable in recent years, including the Project Lead The Way (PLTW) programs. Numerous studies have been undertaken to examine the benefits of PLTW courses for K-12
students related to high school academic performance, high school student engagement, retention, and enrollment in university programs, among other areas. This study extends previous research for exploring the impact of PLTW courses on Missouri S&T student backgrounds and career
choices. Survey results from over 1300 current and graduated Missouri S&T (S&T) students who have and have not taken PLTW courses are presented. Survey results highlight that: 1) PLTW students completed higher levels of math and physics in high school than the non-PLTW students; 2)
PLTW students are pursuing careers in Engineering/Technology/Industry (88.62%) at a higher rate than non-PLTW students (80.60%); 3) PLTW students were more involved in Robotics clubs and teams than non-PLTW students; and 4) career opportunities, close to home, size of campus, choice
of programs, and financial aid were important factors for PLTW and non-PLTW students choosing to attend Missouri S&T.
The University of Arkansas Science and Engineering Partnership (UASEP) was formed as a teacher-oriented program aimed at developing science content knowledge for K-4 teachers, preparing lesson plans that are rich in hands-on examples, and improving teaching pedagogy. The organization and execution of the Year 1 (of three) activities is presented, including an explanation of the 5E Instructional Model and samples of workshop activities. The teacher participants found the workshop to be very useful, both in the content provided, the ability to get together to discuss content
and pedagogy with other teachers from throughout Arkansas, and the ideas presented and developed for use in their classrooms.
There has been an increasing focus on research to determine the benefits of STEM programs such as Project Lead The Way (PLTW) courses for K-12 students in high school and college academic performance, high school student engagement, fostering the pursuit of careers in STEM-related
fields, among others. In this study, we present survey results from 158 Missouri PLTW instructors who attended the November 2015 Missouri PLTW State Conference covering instructor backgrounds, student recruitment, course offerings, and instructor assessment of students and PLTW
program support. This study extends prior work for instructor assessment. Survey findings indicate that the majority of PLTW instructors have three or fewer years and there are a variety of PLTW courses with high enrollments from the Pathway to Engineering, Biological Sciences, and Gateway
to Technology programs. Instructors indicated in the survey that hands-on projects promote student learning and reinforcement of PLTW course curricula and PLTW courses provide students with a better understanding of STEM related careers.
[Part 2] Moving from Assessment to Pedagogy: Making Learning Whole The second session of the CAP workshop will start with a brief review of the first session. The focus of this session will then progress how to translate the CAP model to the nuts and bolts of everyday teaching. The session
will follow a pedagogical framework, Making Learning Whole [1], providing real-world examples and soliciting other examples from the audience. As in the first session, this workshop will benefit anyone looking to improve their course design, and boost student satisfaction of their courses.
Faculty who have a specific course they would like to improve are encouraged to bring a copy of their syllabus and/or course learning objectives (this is not required to fully participate, but some may find it more beneficial than thinking of hypothetical cases). This workshop session will be
highly interactive so it is best if you can participate in the whole session. [1] Perkins, D. (2010). Making learning whole: How seven principles of teaching can transform education. John Wiley & Sons.
For decades, active learning approaches within science, technology, engineering, and math (STEM) courses at the undergraduate level have received high praise. Countless studies have reported active learning approaches to be more beneficial compared to traditional approaches consisting
of didactic lectures, note taking, and high stakes testing. However, few researchers have attempted to identify the type of student who specifically benefits from such an approach. Considering the diversity found within most undergraduate STEM courses it is possible that a one-size-fits-all
approach will not serve all students equally. Thus, this study investigated the relationship between active learning and its impact on learning gains for specific students. We hypothesized that low prior knowledge students and high prior knowledge students would experience differential levels
of success with different forms of active learning. Our preliminary results indicate that low prior knowledge students benefit more than high prior knowledge students from the use of active learning strategies that stress basic schema construction, such as the linking of vocabulary to structures
and the construction of models with labeled components. However, high prior knowledge students benefit more than low prior knowledge students from active learning strategies that require reading and interpreting complex text and the application of information within the text to
complete diagrams, graphics, and critical thinking questions about structures. Given these preliminary results, we believe it is possible that complex forms of active learning present an overwhelming extrinsic cognitive load for low prior knowledge learners while high prior knowledge learners
might not be challenged sufficiently by simpler forms of active learning due to the expertise reversal effect, where the effectiveness of an activity diminishes as a learner gains more expertise.
Engineering instructors are experts with high prior knowledge in a particular subject area. Students are novices with low prior knowledge in that subject area. The job of the instructor is to increase the expertise of the students. Research has shown that worked examples are an effective
tool for accomplishing that. Instructors are well-versed in providing worked examples in the classroom and through textbooks. This paper suggests an alternate method for presenting worked examples in the classroom using equation solver software such as Mathcad. The advantage of this
method is that students can see solutions for ranges of input variables and graphical outputs to see the effects of those variables on the results. The technique can be used for both well-structured problems with single answers and also for ill-structured problems commonly found in design. The
latter are common in the engineering workplace although it has been argued engineering students do not see enough of these in their university curriculum. This paper includes discussions of engineering education, prior knowledge, problem solving, and worked examples followed by some
recommendations.
Problem-solving is considered to be one of the central activities of engineering, and much of a student’s academic career consists of solving problems of various types. While much research has gone into studying how students solve design problems, there has been little work on the majority
of problems students solve in their classes. These problems tend to be focused on a single concept and can be either closed- or open-ended. Using a think-aloud protocol followed by retrospective interviews we have investigated how students solve these typical classroom problems and the
beliefs and identities they bring to the problem-solving process. We find that problem-solving approaches vary according to the epistemic beliefs of the students, that is the extent to which they believe knowledge is given by an authority versus justified by an individual. Those students with
less mature epistemic views create ambiguity for themselves even when the problem is closed-ended, suggesting that ambiguity can be created by the problem-solver and is not just a characteristic of the problem. We also find that students make a sharp distinction between academic and
workplace problems and see little relationship between the two. Overall, our findings suggest that typical classroom problems may not be preparing students adequately for the problems they will face in the workplace and that the role of problem-solving as currently practiced in engineering
education may need to be reconsidered.
The goal of this study is to understand the different types of students enrolled in a large lecture Calculus 1 course. The motivation is to give instructors of large lecture courses a method of differentiating their instruction based on the particular students of their class. To this end, the author used
data mining techniques to cluster the students into different groups. The students are partitioned based on their scores on exams, quizzes, homework, and online homework, as well as attendance.
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V

VI

VI

Date/Time

8:30-9:50 a.m.

10:15-11:15 a.m.

10:15-11:15 a.m.

Room

Tuttle

Session Theme

Time Slot

1

8:30-8:50 a.m.

A Survey of UAS Industry Professionals to Guide Program
Improvement

Saeed Khan (Kansas State University Polytechnic)

2

8:50-9:10 a.m.

Community Development Course in Belize - Ten Years of
Successes and Lessons

Thomas Soerens (Messiah College, USA); Amy Farmer and Findlay Edwards (University of
Arkansas - Fayetteville, USA)

3

9:10-9:30 a.m.

Implementing Lecture Based Tutoring to Improve Student
Learning

Todd Easton (Kansas State University, USA)

4

9:30-9:50 a.m.

Identifying Important Aspects in Developing Interactive
Instructional Videos

Moein Moradi, Lin Liu and Carl Luchies (University of Kansas, USA)

1

10:15-10:35 a.m.

Using Q Methodology to Understand Epistemological Views
of Students in an Introductory Engineering Course

Yang (Lydia) Yang and Brian Weber (Kansas State University, USA)

2

10:35-10:55 a.m.

Shaping the Engineering Freshman Experience through
active learning in a Flipped Classroom

Tareq Daher (University of Nebraska-Lincoln, USA); Michael Loehring (University of Nebraska
- Lincoln, USA)

3

10:55-11:15 a.m.

Arduino to the Rescue: Swaying Undecided Freshmen Engineering Students to Electrical and Computer Engineering

Cristinel Ababei and Susan Schneider (Marquette University, USA)
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1. “Pulling out” as a procedural resource when solving partial
differential equations
Bahar Modir and Eleanor Sayre (Kansas State University, USA)
We investigate how students solve partial differential equations and partial derivatives in
the context of quantum mechanics. We use the resources framework to investigate students’
discussion in a group problem-solving environment to investigate the fine-grain elements of
their problem solving. We analyze an example of students’ use of separation of variables to
solve a partial differential equation for a free particle problem. We identify a mathematical
action called “pulling out” as a procedural resource to help students with separating the time
part from the space part of the wave function in the course of solving the time-dependent
Schrödinger equation. We discuss how students use “pulling out” as a procedural step in
solving partial differential equations and sense-making.
2. A Pilot in Diagram Usage Within Proof Validation
Paul Flesher, John Hutson, Lester Loschky and Andrew Bennett
(Kansas State University, USA)
Under the eye-mind hypothesis, patterns of thought can be realized through the movement
of the eyes. With increased focus on proof in curriculum and the surge in online education, understanding the processes of proof validation is a useful tool as educators. The use of diagrams
is prominent throughout mathematics and science. An understanding of how experts and
novices view and utilize diagrams is necessary and must be accounted for in teaching strategy.
In this pilot, we explore these issues in preparation for an eye tracking study this fall.
3. Design and Development of a 5-DoF Wheelchair Mounted
Robotic Arm
Carter Duling (Wichita State University & Wichita State University,
USA); Matthew Ahlstedt and Yimesker Yihun (Wichita State
University, USA)
In the United States alone, approximately 1.5% of the population depends on a wheelchair
for day-to-day tasks and mobility. However, many wheelchair users still need more help
in their activities due to lack of strength in their upper body or limited arm mobility. A
task like opening a door may be simple to some, but is an impossible or exhausting task
to others. Wheelchair mounted robotic arms are supposed to assist people who lack this
kind of mobility. However, WRMAs are impossible for many to obtain due to the high cost
of acquiring one. High levels of cognitive skills are also required to operate these robotic
arms. In an attempt to address this issue, our team focused on designing a new WMRA; an
affordable yet powerful and simple-to-use robotic arm that aims to fill the gap between lack

of mobility and independence. The design is a side-mounted onto either a normal or power
wheelchair, and incorporates a slim profile to allow ease of passage through doorways and
be otherwise unobtrusive. The WMRA design is rated to lift a 4kg payload, while also having
a reach of 1.3 meters.
4. Develop Lignin-Protein Based Adhesive
Sarocha Pradyawong (Kansas State University & Kansas State
University, USA)
About 8 billion pounds of conventional petroleum-based adhesives, such as phenol formaldehyde (PF)-based adhesives, are used in wood-based industries. PF provides high adhesion
strength and water resistance. However, PF is harmful to humans and causes environmental
pollution. There are strong demands for safe and environment friendly adhesives. Soy
protein-based adhesives (SPA) have been commercially available for partial replacement of
urea formaldehyde-based adhesives due to their excellent adhesion performance on wood
and other materials. However, water resistance of SPA does not compete with to PF and
isocyanate-based adhesives for exterior applications. Lignin, the most abundant aromatic
polymer, is largely available as industrial residues from paper and biofuel production. Basic
subunits, such as phenolic compounds, are building blocks for many polymers, which are
currently obtained by synthetic chemistry from fossil-based feedstocks. Lignin is more
hydrophobic and protein is more hydrophilic. Therefore, bio-based adhesives derived from
principal components of lignin and plant proteins could improve water resistance as well as
reduce the cost. The objective of this research is to develop lignin-protein-based adhesive with
improved water resistance properties. Lignin-protein adhesives were formulated at various
concentrations and protein to lignin ratios. The highest wet strength was achieved at 10 to
2 soy protein to lignin ratio and pH of 4.5. In addition, the viscosity, contact angle, thermal
properties of the lignin-protein adhesive were also evaluated.
5. How to Design an Effective Case Study
Abigail Wilson (Kansas State University & Division of Biology, USA);
Ashley Rhodes and Timothy Rozell (Kansas State University, USA)
Active learning has been extolled for its ability to enhance student engagement and
understanding of complex information as it promotes learning through student activity. Case
studies are a form of active learning that can increase learning gains for students; however,
our recent results indicate that students with higher prior knowledge may benefit more from
case studies. Case studies are believed to be an effective active learning tool because they use
an activity to engage students in learning and understanding complex concepts. Furthermore,
case studies use a compelling and empathetic story that involves authentic problems or
contemporary issues to capture student interest. However, despite the potential benefits case

studies may provide, very little is known about what actually makes a case study effective
nor what features need to be included to maximize learning for undergraduates. While some
general guidelines have been described, nothing specific exists for the creation of an effective
case study for use within intermediate and advanced STEM courses. Using these general
guidelines as a foundation, we designed and implemented a case study within intermediate
and advanced physiology courses at a large Midwestern university with the explicit purpose of
improving students’ understanding and critical thinking skills in relation to a complex concept,
the progression of type II diabetes. Through our research, we have discovered that designing
an effective case study involves a critical examination of the topic to be presented or discussed
within the case study, a design-based research approach for methodical improvement and
refinement of the case study, and the use of clear and concise interactive graphics requiring
students to visually connect difficult concepts within a text to the structures and processes
involved by labeling, diagramming, and adding details to basic line diagrams. Preliminary
data we have collected regarding case study design and development utilizing this approach
have revealed that a concise and focused case study with targeted learning objectives and
interactive graphics is more effective than a traditional approach consisting of a didactic
lecture and corresponding handouts, which aligns with previous research in this area.
However, we found this only to be true for certain types of learners. Thus, while there is some
indication that a well-designed case study can be an effective active learning tool for use
within intermediate and advanced STEM courses, our results contradict some earlier findings
that found this form of active learning to be beneficial for all students. Specifically, we have
found that case studies might only be beneficial for students with higher prior knowledge;
students with lower prior knowledge might benefit more from a traditional approach. Given
these inconsistencies, more research is needed to improve case study design and development
and ultimately case study effectiveness for a broader range of students enrolled within
intermediate and advanced STEM courses.
6. Keyboard Playing Robot
Shuyu Yang and Zihao Yan (University of Michigan-Flint, USA)
The project is to build a robot that is able to play keyboard according to music sheet. By using
Lego Mindstorms NXT, the robot will be able to follow the rhythms of the music sheet and
find the location of each keys.

Technical Paper and Poster Assignments
Abstract
The engineering technology unmanned systems option (ET-US) of K-State polytechnic campus is one of the first bachelor programs for unmanned aircraft systems design and integration. As a pioneering interdisciplinary program, it was felt that the curricular design had to be substantially
driven by the needs of this exponentially growing industry. The program has relied on the expertise of an established unmanned aircraft systems (UAS) operations program in the college; the expertise from a growing research program associated with the UAS laboratory and the engineering
technology department; and government and private sector literature relating to this industry. In the spirit of trying to stay current, relevant, and industry focused, an attempt was made to see how a group consisting of mostly UAS industry professionals felt about the curriculum and where it
was going through an electronic survey. A discussion of the implications of the survey forms the basis of this paper.
Community development courses developing countries provide an excellent opportunity to provide engineering students with an relevant, hands-on, design-build opportunity that will develop their planning, team building, leadership skills and enhance their design skills while helping the
community in need. But, there are additional requirements and costs that must be addressed.
Lecture based tutoring is a recent development in active learning. This paper describes how to change from a lecture to a lecture based tutoring course. An example demonstrates how to implement this new teaching style. To assess the effectiveness of lecture based tutoring, a distance
education class was changed to this new format. Statistical analysis shows that students have performed significantly better in the lecture based tutoring course than in the lecture class. Thus, lecture based tutoring increases student learning.

The method of developing interactive instructional videos is explored in this study. Online education is becoming more popular as more institutions are expanding various programs by incorporating online courses in curriculum. One of the most crucial steps in creating an online course is to
develop interactive instructional videos. In the present work, we focus on identifying the important aspects of developing such videos as well as detailed procedure for video recording. Our developed interactive instructional videos are presented as an example to investigate the limitations that
may be encountered during developing online videos. Lastly, critical challenges in developing online instructional videos were identified for future study.

Retaining engineering students is a critical issue in engineering education, especially in the first year of college when the attrition rate in engineering has been stubbornly high. The purpose of this study is to examine the epistemological beliefs of freshmen in introductory engineering
courses using a unique approach, Q methodology. All participants were freshmen from an introductory Engineering Orientation course at a Midwestern land-grant university. Students’ personal epistemological views of engineering were examined through a forced-sorting procedure, during
which individuals judged each statement item in relation to other items on this topic, drawing on their own experiences in learning and understanding engineering in the introductory course. Two distinct epistemological views emerged. The first epistemological view within an introductory
engineering course was characterized by reflectivity, persistence, and reliance on content experts. The second epistemological view was characterized by active construction of meaning, and viewing engineering knowledge as dynamic and fluid.

The Freshman Orientation 8 week course at the University of Nebraska - Lincoln was submitted to an extensive major redesign over a three-year period. The course structure was transferred from the passive lecture mode of instruction to an active and engaged flipped classroom. This paper provides details on the course redesign process including the learning outcomes, online and in-class activities, and assessments. The data analysis indicates that the flipped approach created learning opportunities that increased student engagement. Despite an increase in students’ self-regulated
learning, students in the flipped approach found the course as useful as their peers from previous offerings.

We describe the implementation and outcomes of the Arduino based electrical engineering and computer engineering (EECE) module, which is integrated within the “Engineering Discovery 1” course taken by all computer, electrical and mechanical engineering freshmen at Marquette
University. Because a significant number of students enrolled in this course have not yet chosen a specific engineering major, one of the goals of the EECE module is to provide experiential learning activities designed to be engaging and fun while presenting important electrical and computer
engineering concepts to attract and motivate undecided students to select electrical or computer engineering as their major. In addition, these activities are intended to retain those students who have already declared an electrical or computer engineering major as well as to give them a taste
of what’s to come. Data and student feedback indicate that the new EECE module was received very positively as it stirred increased interest into EECE and motivated students to be proactive. In the future, we plan to double the duration of the module and thus expand it to cover an even larger
spectrum of EECE topics.
A simple and inexpensive sharp-edged orifice demonstration is described for use in the laboratory or Fluid Mechanics classroom. A steady-state demonstration is described which yields a discharge coefficient, CD, of 0.64, almost identical to coefficients described in the literature. A time-dependent experiment employed CD to yield model results which were within 3% of the experimental data obtained in draining water from the pipe through the orifice.
The goal of this project is to create a conceptual design of an efficient electric powertrain system for a Portable Assisted Mobility Device (PAMD). The three most important components of this project are motor, controller, and battery. Calculations were performed to carefully select each of these
components of the powertrain system based on preliminary specifications. Safety, weight, ease of operation, and maintenance were part of the design consideration. Force, torque, and power of the motor were calculated based on travel at ground level and 20% inclination. Two motors are
used for the powertrain system to prevent premature wear. Next, a controller for the motor was selected. A battery was then selected that could power the powertrain components. Students learned the processes related to conceptual development, design, and analysis of a PAMD for an urban
environment. Students also learned how to collaborate with their peers from a different cultural environment residing in different time zones.
The electric circuits laboratory provides the foundation for design and analysis of all electronic circuits. Students must become proficient with the standard circuits and electronic laboratory measurement procedures and techniques in order to be successful in their subsequent courses. Studies
have shown that students who worked individually on lab assignments achieved a higher level of proficiency with the laboratory instrumentation than students who worked in teams of two or more. An enhancement to a low cost self-contained portable laboratory system has been developed
which provides an user-friendly interface allowing students to easily analyze circuits both within and outside the laboratory.

7. Lean Six Sigma - Active Learning via Mondopad
Jose Ascensio (University of Kansas, USA)
This research elaborates on the need to engage students in the Lean Six Sigma course at
the University of Kansas. It is the premise of this research that student engagement can be
improved through the use of active learning pedagogies. The primary technology tool being
researched is the Infocus Mondopad. A Mondopad is a multipurpose device that can serve as
a presentation as well as online meeting device. The Mondopad has a Windows 7 computer
built into the device. An instructor can present a PowerPoint, show a webpage and perform
many other computer based activities. The Mondopad is a touch screen device, has a camera,
speakers and connects to the internet.
8. Online Contemporary Physics Course for Non-physics Majors
Raiya Ebini (K-State & K-State, USA); Ulas Ustin (Artvin Çoruh University, Turkey); Dean Zollman (Kansas State University, USA)
This poster describes the development and delivery of an interactive online course in
contemporary physics, for students who are not majoring in physics. We have converted
the face-to-face course into an interactive online course which includes written documents,
hands-on activities and many interactive simulations. The core of the course is a set of
interactive visualizations. The course has been offered three times to a total of ten students in
previous semesters. Assessment data and feedback from these students will be included.
9. Portrayer Robot by LEGO Mindstorms NXT
Zihao Yan, Qijun Tang, and Ming Li (University of Michigan-Flint,
USA)
This project is to use Lego Mindstorms NXT to build a drawing robot. The robot was programed
to draw a portrait simulating a human being, instead of printing out a raster image like a
printer.
10. Smart Home Controls
Caroline Kabus and Chris Ahern (Kansas State University, USA)
Intuitive lighting control is a hot topic in the commercial building design industry today. The
technology is new, and the commercial building codes mandate that more advanced controls
be incorporated each year. Today, many spaces in new buildings are required to incorporate
daylight harvesting, occupancy sensing and timeclock shut off mechanisms for lighting
and other systems. The increased awareness of energy efficiency and new energy code
requirements have prompted the industry to respond by developing building control products

that cater to efficacy and customizable control. Now an electrical designer can specify smart
building lighting control systems that provide an unprecedented level of tailored control. For
example, lights can dim or turn off automatically when a daylight sensor reads a certain level
of sun light; lights can shut off when an occupancy sensor reads that the space has been vacant for more than 20 minutes; or an entire building’s lighting system can be programmed to
power off after a certain time of night, with customized override controls if they are needed.
This is an exciting time for lighting controls in the commercial industry, but these commercial
systems are almost always hardwired via line voltage to the lights and data (CAT-5e or CAT-6)
cable to the controls. The sheer amount of wires needed can be restrictive. However, the
personal home lighting controls market has taken an exciting leap into the wireless age. There
are obvious benefits to a wireless system, like fewer wires and easy installation, but there are
also significant downsides to going wireless, like a bogged down network system and spotty
connections. This study has taken a look at several different wireless smart home products
currently on the market. The projects were tested in a real home environment and a list of
pros and cons made for each device. The personal home systems have the potential to serve
as an excellent beta test for the wider commercial market. These home projects can drive the
industry to discover the exciting possibilities and potential hurdles of going wireless.

Helios project started over a year ago and has involved four engineers and two technicians.
Helios uses a “rocker-bogie” suspension system, rarely seen outside of Mars rovers, to provide
stability and allow climbing over difficult obstacles. The rover uses six in-wheel motors
powered by a 48 volt, 40Ah LI battery for power. It implements a Raspberry Pi microcomputer
and Arduino microcontroller for the drive controls, and is driven by two handles near the seat
in a fashion similar to what is seen on a zero-turning lawn mower. The zero-turning lever
action will make it easier for astronauts to control and maneuver the rover.

11. Students’ writing reflects varied solution schemata on homework problems in upper division physics courses

14. Cat Cannon Semi-Automatic T-Shirt Cannon

Nandana Weliweriya Liyanage (Kansas State University & Physics
Education Research Group, USA)
The Mathematization project investigates students’ use of mathematical tools across the
undergraduate physics curriculum. As a part of this project, we investigate how upper division
Mechanics and Electromagnetism students use mathematical tools in their homework problems. We code student’s written solutions using the modified version of the ACER framework
(Activation, Construction, Execution, Reflection) to find the evidences for use of mathematical
tools. We use Social Network Analysis to compare network patterns across students and
problems. Also we use the Two axis framework to generalize network patterns across problem
statements. In this poster, we present preliminary findings of this ongoing project to find
characteristic patterns for problem statements in Mechanics.
12. The Mars Rover Project
Kevin Lewelling and Tyler White (University of Arkansas Fort
Smith, USA)
Students at the University of Arkansas - Fort Smith (UAFS) are currently working on a NASA
research project to construct a drivable Mars rover capable of carrying one astronaut. The
rover, “Helios”, is under construction and expected to be completed before 2016 ends. The

13. Janssen Theory Tester
Wesley Cantrell, Aaron Goodnight, Jacob Marney, and Raju Dandu
The objective of this effort was to design, produce and test a Janssen theory apparatus, where
Janssen theory states that the weight of the material in a silo is not transmitted directly to
the bottom as it would be with fluids, but rather to the walls due to friction. The finished prototype is functional and user friendly, the manufacturing cost is low, and the overall system
weight is no more than 15 pounds. The apparatus can be altered to test a variety of particulate
solids, and it can be upgraded easily to simulate different silo materials.

Gus Pachta, T.J. Glissman, Jachob Strecker, Travis Rolfs, and Raju
Dandu
Building around the general concept of a piston valve, this T-shirt cannon design incorporated
an aluminum frame, pneumatic automaticn (using mainly air cylinders), microcontroller
drvien electronic controls, and a lightweight portable stand. These features promote safe,
semi-autmoatic (multi-shot), and long-distance T-Shirt launching capabilities.
15. Pick-Up Velocity Tester for Bulk Solids
Taylor Shaffer, Luke Balman, and Raju Dandu
Bulk solids testing requires a portable testing apparatus that has the capability to vary air
flow and also measure that air flow - air flow that is required to pick up bulk solids in a pipe.
The goal of this effort was to create a device that can observe how the minimum pickup
velocity varies with different materials.
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