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Using Instructional Technology to Encourage 
Collaborative Learning 
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Instructional technology such as Tablet PCs and related educational software can 
provide a medium to encourage faculty-student collaboration. We describe how the 
Tablet PC is being used by faculty and students in the College of Engineering at 
Virginia Tech to cover course content in an interactive educational setting. Student 
and faculty data have been collected and examined to determine the extent to which 
instructional technology is changing the nature of the teaching and learning 
environment as faculty and students use other modes of communication to cover 
course content. Other institutions interested in using instructional technology can 
use these findings to consider ways in which faculty-student interaction can be 
encouraged through successful application. 

Virginia Tech, College of Engineering, Blacksburg, VA 24060, USA. 
Email: amelink@vt.edu 

INTRODUCTION 
Faculty-student interaction can be facilitated through application of instructional 
technology. Exchanges between faculty and students have been identified as an important 
part of the learning process and are linked to several educational benefits. Students have 
been shown to invest more in their academics as faculty interaction increases, including 
working harder due to faculty feedback on course work and working to meet faculty 
expectations [1, 2]. Interaction can help develop students' academic self-concept and 
motivation, leading to greater achievement [3]. Students’ critical thinking skills have 
been shown to benefit as students are encouraged to think through difficult questions as 
discourse and feedback from faculty allow students to generate their own conclusions [4]. 
Engineering undergraduates who interact with faculty and receive constructive feedback 
on their performance reported greater gains in design and professional skills [5]. 
Exchanges with faculty can increase students’ perceptions of support, encouraging 
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student integration into the academic setting and ultimately student retention as students 
become more engaged in the learning process [6, 7]. 

USING THE TABLET PC TO ENCOURAGE FACULTY-STUDENT 
INTERACTION 

Creating learning environments that foster interactions between faculty and students can 
be aided with effective use of instructional technology [8]. One example of instructional 
technology that is being employed in the engineering undergraduate learning 
environment is the Tablet PC. The Tablet PC is a conventional notebook, with a keyboard 
for typing, with the option to rotate and fold the screen so that a stylus can be used to 
make handwritten notes and drawings in a similar fashion to pen and paper. The design 
allows for students to participate in class presentations and activities by drawing 
responses and questions and sending them to the instructor for display and further 
discussion. Students can seek assistance from faculty members outside of the classroom 
as well. These applications are aided through DyKnow educational software. Used in 
conjunction with the laptop and presentation equipment, DyKnow integrates content 
delivery and interactive mechanisms on one system, allowing students and faculty to edit 
and use the laptop e-inking stylus to write on instructor provided Powerpoint slides, and 
offers polling features for in-class quizzes. This software also allows students to submit 
their work during class for instructor feedback and peer collaboration and for distribution 
among students so that multiple individuals can view the feedback provided.   

Virginia Tech’s College of Engineering (CoE) made the Tablet PC a requirement for 
all engineering undergraduates in the fall of 2006. The Tablet was seen as a way to have 
undergraduates become adept in utilizing cutting-edge technology while at the same time 
enhancing their learning experience through exposure to instructional technology that is 
theoretically linked to increases in self-regulated learning behaviors and collaborative 
learning [9, 10, 11]. Faculty can opt to use the DyKnow software and are provided with 
in-class technology support by a trained student support team. 

Previous studies focusing on engineering undergraduates have shown that the 
capabilities associated with the Tablet can serve as a means to facilitate a variety of 
pedagogical approaches and invite student participation and collaboration with one 
another [12, 13] as well as with the instructor [14, 15]. However, these studies are 
focused on experiences of a limited number of students, using only one or two course 
sections [14, 15], and discuss the experiences of Tablet based instruction among a limited 
pool of undergraduates, namely first-year students [16, 17]. The degree to which this 
technology is being used college-wide by both faculty and students and how this use 
shapes perceptions of the level of faculty-student interaction from both instructor and 
student perspectives and the perceived value of this interaction is less known. This study 
was undertaken to understand these elements of the educational experience among 
undergraduates and the teaching experience of faculty within the Virginia Tech College 
of Engineering.  

In 2006, at the inception of the Tablet PC requirement, baseline data were collected 
from faculty to assess the degree to which instructional technology was used in courses 
across the college. The baseline data showed the faculty relied primarily on lecture, 
instructional technologies were seldom used, and interaction with students was limited by 
large course enrolments. Four years into the Tablet PC requirement, current assessment 
efforts that include data collected from faculty and students show that some changes have 
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occurred with regard to the manner in which instructional technology is serving as a 
medium to encourage faculty-student interaction. When employed effectively, both 
groups readily identify benefits associated with the exchanges that take place through this 
form of instructional technology and view this interaction as a way to enhance the 
teaching and learning experience.   
 
Student Experiences 
 
Overall, quantitative and qualitative data collected from undergraduate engineering 
students show that when the Tablet is used in conjunction with the DyKnow software it 
can help facilitate faculty-student interactions. Among student participants, this 
instructional technology is considered most helpful for clarifying course content and 
engages students in the learning process in new ways, especially in large courses that rely 
on lecture as the primary form of pedagogy.  

Quantitative data was collected through a student survey administered to all 
engineering undergraduates in the college (~ 6,000 undergraduates) that included Likert-
scale formatted questions as well as open-ended responses. A total of 1,090 students 
responded to the survey. The survey gauged the degree to which students used the Tablet 
with the majority of respondents indicating that they either used the Tablet as their 
primary computer or used it for both engineering courses as well as for courses outside of 
engineering (refer to Table 1).  

Students were also asked to report the degree to which they used many of the Tablet 
features in their courses. This included the e-inking features as well as other interactive 
modules such as polling. In most cases the type of interaction that occurred was with the 
e-inking features of the Tablet with the two most frequently cited being the capability to 
mark slides and to respond to in-class assignments that used written responses (refer to 

 
 
 
 
 
 
 
 
 
 

 
Table 2). However, there is only occasional use across the college of these features. 

Students identified instructional technology as adding to their educational experience 
(N=1009). While undergraduates admitted technology was a distraction in some 
instances, they also felt it resulted in more rapid feedback from the instructor, aided in 
clarification of course content, and made class more interactive (refer to Table 3).  

First-hand experiences from students were also collected through focus groups held 
with both first-year students and seniors. A total of 40 students participated in three 
different focus group sessions. Open-ended survey responses also illustrated how 
students used the Tablet to interact with faculty members. Following are quotations that  

 

 N % 
For all of my classes as the primary notebook 399 36.6% 
For all of my engineering classes but not for other classes  47 4.3% 
For some engineering courses and some other courses 286 26.2% 
Only in the engineering courses that require it 358 32.8% 

TABLE 1 
EXTENT OF TABLET USE DURING 2009-2010 ACADEMIC YEAR (N=1090) 
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To what extent did you use the following Tablet PC functions 
this academic year? (scale: 1= Never – 4=Frequently) 

M SD 

e-ink to mark slides provided by the instructor 2.39 1.17 
Instructor presented using e-ink 2.30 1.08 
e-ink to take notes using OneNote 2.30 1.25 
e-ink to create diagrams 2.16 1.09 
Imported web-based information into notes 2.00 1.1 
Shared notes/slides with other students 1.94 0.98 
e-ink to take notes with another program 1.93 1.06 
e-ink was used to grade homework or projects 1.90 1.05 
To respond to interactive class exercises using polling/voting 1.74 0.91 
To respond to interactive in-class exercise using written 
responses 

2.39 1.17 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
summarize the main themes as they relate to how faculty-student interaction is 
encouraged through instructional technology. When used by faculty, students identified 
the ability to interact with faculty through note-taking during lectures as an important 
aspect of using the Tablet in their courses as well as the polling feature in DyKnow. 
Students felt that the Tablet PC inking capabilities allowed them to interact with faculty 
as they were able to make notes during lectures on Powerpoint slides. One student 
explained, “It's best when the instructors post a notes outline which they would then 
annotate in class and have the outline available for students to also annotate during the 

TABLE 2 
FREQUENCY OF TABLET FEATURES USED DURING 2009-2010 ACADEMIC YEAR (N=1090) 

 
In general, the use of technology in my engineering courses: 
(scale 1=Strongly Disagree – 5=Strongly Agree) 

M SD 

Caused me to be distracted by use of internet/email 3.61 1.07 
Offered me the opportunity to locate class resources online 3.48 1.02 
Helped illustrate points made in class 3.31 0.95 
Results in more rapid feedback from instructor 3.11 1.15 
Made class more interactive 3.10 1.11 
Improves how well I learn 2.94 1.08 
Often did not work properly 2.94 1.13 
Helps me better communicate and collaborate 2.90 1.08 
Encouraged me to share notes or other materials with students 2.83 1.08 
Helped me feel more alert and engaged during class 2.70 1.04 

TABLE 3 
STUDENT PERCEPTIONS OF THE USE OF TECHNOLOGY IN ENGINEERING COURSES (N=1090) 
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lecture.” Rather than sitting passively and taking notes, students felt they were able to 
visually observe faculty demonstrate problems or concepts and then add that information 
into their notes.  

Students explained how instructor use of the Tablet along with the software Dyknow 
proved to be especially effective in terms of facilitating interaction. The instructional 
technology served as a medium to share ideas and demonstrate their knowledge for 
faculty. For instance, one student explained that the polling features were helpful: 
“Dyknow is a great interactive medium, if the instructor uses it effectively. Professor 
[Name] has by far the best practices out of any of my professors so far, actively giving 
pop quizzes and problems in class to keep students engaged.” In some instances, students 
explained that interactive aspects of the Tablet and Dyknow forced them to become 
engaged where they may have previously let their attention wane. In addition, the 
handwritten notes on Powerpoint slides allowed students to review material after the class 
had ended, increasing organization and opportunities to elaborate further on what was 
learned during class:  

 
The only consistent use of Tablet capabilities in my courses this year has been with 
the Dyknow slide show presentation software. In my opinion it is a highly useful 
review/study tool (if the instructor records the lecture w/ audio and slide replay). 
Essentially, Dyknow is like a second source of examples… 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Students enrolled in large classes identified the Dyknow software as especially 

helpful for shrinking the class and being able to communicate with the instructor. The 
software allows the student to view what the instructor is writing on their own computer, 
and then to capture and save the images for later viewing. If these panels are shared with 
other students in the class, feedback is further increased as students can write on and 
capture each other’s ideas (refer to Figure 1).  
  

    
 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1 
STUDENTS USING DYKNOW SOFTWARE AND INKING CAPABILITIES TO ANNOTATE INSTRUCTOR PROVIDED 

MATERIAL 
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One student explained: 
 

I loved DyKnow, but I haven't seen it used since freshmen year (two years ago). 
Asking a huge lecture hall a question and have slides submitted to answer was a 
good way to keep the class engaged. Also, the ability for students in a 300 person 
lecture to quickly inform the teacher that they are collectively confused (via the 
"understanding" slider) was exceptionally helpful. I take notes for all my classes on 
my tablet. I basically don't use paper.  

 
While students explained that the instructional technology was helpful for creating a 
medium for interaction with the instructor, survey and interview data indicate that 
students only used this medium if it was initiated by the instructor. First-year students 
readily employed Tablet features and expressed a high degree of satisfaction with the 
manner in which faculty-student interaction occurred through the DyKnow software. 
Interviews with faculty members revealed that faculty teaching first year courses use the 
Tablet and Dyknow in most of the first year engineering courses while faculty who teach 
upper-level courses do not use this instructional technology to the same degree. Survey 
data supported the students’ reported experience of progressing through their degree and 
having faculty use the Tablet and associated features less. Upper-class students indicated 
that this technology was used primarily during their first year and that during this time 
they made the best use of the Tablet to engage with faculty members in that this use was 
expected across their courses, used for different types of assignments, and provided a 
way for students to indicate how they had mastered the content in their courses. 
 
Faculty Experiences 

 
Faculty experiences with incorporation of the Tablet PC and the DyKnow software 
provide further detail related to how this type of instructional technology is being used to 
interact with students. Faculty experiences with using the Tablet to facilitate interaction 
with students were examined through individual interviews and a focus group held with 
12 faculty members in the Engineering Education department who agreed to attend and 
participate. 

Interviews with this group revealed that the department readily employs the Tablet in 
their courses, with the majority of faculty making use of the Tablet during each class 
session. Faculty used the technology to interact with students by encouraging their 
engagement through active note taking during lectures. Faculty teaching first-year 
engineering education courses noted, “DyKnow, obviously we use, in a large classroom 
setting to make students submit panels, submit ideas, display to the class, so they get 
more involved.” In some instances, faculty used the Tablet and DyKnow software to 
create a “feedback loop” where they were able to poll students or ask students to submit 
examples of their work. This allowed many students to become engaged in the learning 
process: 
 

I do feel like Dyknow or programs of that sort do encourage interaction a lot. I see 
people who I think otherwise be too shy to come up to the blackboard who are 
participating, they wouldn’t otherwise, because you can do things like what is the 
answer to this question? Submit a panel anonymously and they submit their panel 
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anonymously. They are actually participating as oppose to sitting in front of 
computer and being nervous. 

 
Polling students was another way instructors interacted with students during class: 

Faculty also used it as a means for student encouragement as illustrated in Figure 2:  

I love the abilities to have students submit their panels with information and submit 
their slides with information on it. So you can give the questions to class and say get 
ready your answers and submit it back to me. I use that for quizzes or sometimes I 
use that to make sure people are awake and paying attention. In Dyknow, I love that 
there’s little like red, yellow, green pie chart so you can update your status and if 
you get the big flash of red, then you’ve lost everybody or if you get the big flash of 
green then you can see you are boring everybody. That is really helpful.  

 

 

I get people to submit panels with answers on it, I pull one that is correct and throw 
it up on screen and say here is an example of really nice correct answer. And so 
sometimes you get that. Shy person who is like oh yay my answer was right and it is 
now up for the roll to see. And they never would’ve gone to the board and worked 
the problem through. So there is a positive reinforcement in that. 

FIGURE 2 
INSTANT FEEDBACK USING INKING CAPABILITIES 

 

 

Faculty-student interaction was also encouraged outside of the classroom. The Tablet and 
related software can be used for virtual office hours. One faculty member explained:  

So I can say: I am going to hold office hours from such and such and such and such 
and such. And as long as I got broadband access, I can be sitting at Panera Bread, if 
I wanted to, right? …I can then group students because I can put the students in 
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groups right in Dyno, so that I can say: you know,  you four over here are all having 
the same question. So I am going to put you into a group. I want you to work on this. 
And, I am going to work with these two over here because they, they have a basic 
misunderstanding, and I need to work with them. So you all go over here and work 
on this, I’ll come back and check with you later, and I’m work on these. I can even 
take a student in that environment and say: [Student’s name], you figured it out! 
[Student’s name], I am going to have you show everybody else that is participating 
of- how you solved the problem, okay?  

DISCUSSION AND SUMMARY 
Tablet PCs used in conjunction with the DyKnow software prove to be an effective 
medium to encourage faculty-student interaction among engineering undergraduates. In 
total the results collected show faculty can provide immediate feedback to students using 
this type of instructional technology. Students find this type of exchange with faculty 
members encouraging, even if it is not their personal work that is being projected or 
receiving direct feedback. In addition, interaction is encouraged as student engagement is 
facilitated through polling and active note taking. Our results show that when these 
activities occur students feel as though the faculty member is interested in their learning 
and comprehension of course content. The positive effects of in-class interaction carries 
over out of class as students can use this type of instructional technology to review 
materials and clarify questions about course content. Although the faculty member was 
not physically present when this review was taking place after class, students still 
considered this an important form of faculty-student interaction.  

At the same time, faculty members can receive immediate feedback from students on 
whether students are learning a given topic, allowing students to self-identify if they are 
confused. This can help faculty address issues during a class session rather than waiting 
for questions or problems to arise later on. Faculty identified this as an important type of 
interaction that can occur with students enrolled in their courses. By selecting one 
student’s work faculty can use their time in class effectively, making sure content is 
covered and checking for student understanding rather than using the time to only deliver 
course content. Students perceive they are getting personal attention related to their 
learning and interacting directly with faculty members. 

While this form of instructional technology and types of interaction that it 
encouraged are beneficial, the interaction is one that can be considered instructor driven. 
Our findings also show that the technology is still being employed within a pedagogical 
framework that relies primarily on lecture. This form of pedagogy places the instructor in 
the role of the sole source of information and runs counter to constructivist learning 
theory that encourages active meaning making on the students’ behalf and having the 
students see themselves as active contributors in the pursuit of knowledge. Faculty can 
use the information to consider how to shape class experiences such that instructional 
technology can be used for faculty-student interaction that moves beyond lecture and 
encourages students to become more engaged in the learning process.  

In summary, instructional technology as described here can serve as a medium for 
faculty-student interaction. This type of interaction is primarily driven by the degree to 
which faculty employ the technology with students. Diffusion across departments and 
throughout a student’s educational experience would provide additional opportunities to 
encourage interaction and reap the benefits of such exchanges between groups.  



INNOVATIONS 2011  

   

181 

 
 

REFERENCES 
 

1. C. A. Lundberg and L. A. Schreiner, “Quality and Frequency of Faculty-Student Interaction as 
Predictors of Learning,” Journal of College Student Development, Sep/Oct, 2004.  

2. R. Tauber, Self-Fulfilling Prophecy: A Practical Guide to its Use in Education, Westport, CN: 
Praeger, 1997.  

3. M. Komarraju, S. Musulkin, and G. Bhattacharya, “Role of Student-Faculty 
Interactions in Developing College Students’ Academic Self-Concept, Motivation, 
and Achievement,” Journal of College Student Development, May/Jun 2010. 

4. R. J. Light, Making the Most of College: Students Speak their Minds, Cambridge, MA: 
Harvard University Press, 2001. 

5. S. A. Bjorklund, J. M. Parente, and D. Sathianathan, “Effects of Faculty Interaction 
and Feedback on Gains in Student Skills,” Journal of Engineering Education, April, 
2004. 

6. E. T. Pascarella and P. T. Terenzini, How College Affects Students, San Francisco: Jossey-
Bass, 1991. 

7. V. Tinto, Leaving College: Rethinking the Causes and Cures of Student Attrition. Chicago: 
University of Chicago Press, 1993. 

8. D. W. Johnson and R. T Johnson, Learning Together and Along, Englewood Cliffs, N.J.: 
Prentice Hall, 1991. 

9. D. Jonassen, T. Mayes, and R. McAleese, “A Manifesto for a Constructivist Approach to Uses 
of Technology in Higher Education.” In T. M. Duffy, J. Lowyck, & D. H. Jonassen (Eds.), 
Designing Environments for Constructive Learning, pp. 231–247. Heidelberg: Springer-
Verlag, 1993.  

10. J. Piaget. Six Psychological Studies, New York: Random House, 1967. 

11. P. R. Pintrich and T. García, “Student Goal Orientation and Self-Regulation in the College 
Classroom.” In M. L. Maehr & P. R. Pintrich (Eds.), Advances in Motivation and 
Achievement: Goals and Self-Regulatory Processes, Vol. 7, pp. 371–402. Greenwich, CT: JAI, 
1991. 

12. D. Bowman and L. Benson, “Effectiveness of Shared Tablet PC Use on Facilitating Student 
Interactions.” Proceedings of the 2009 American Society for Engineering Education Annual 
Conference & Exposition, 2009. 

13. V. Lohani, R. Castles, J. Lo, and O. Griffin, “Tablet PC Applications in a Large Engineering 
Program.” Proceedings of the 2007 American Society for Engineering Education Annual 
Conference & Exposition, 2007. 

14. C. Li and G. T. Bellarmine, “Enhancing Students Learning in Electronic Engineering 
Technology Courses by Using Mobile Tablet PC Technology.” Proceedings of the 2009 
American Society for Engineering Education Annual Conference & Exposition, 2009. 



182            INNOVATIONS 2011 

15. A. Farahani and R. Uhlig, “Use of the Tablet PCs to Generate Class Discussion and Facilitate 
Deeper Understanding.” Proceedings of the 2009 American Society for Engineering Education 
Annual Conference & Exposition, 2009. 

16. V. Lohani, R. Castles, A. Johri, D. Spangler, and D. Kibler, “Analysis of Tablet PC Based 
Learning Experiences in Freshman to Junior Level Engineering Courses.” Paper presented at 
the American Society for Engineering Education Annual Conference, 2008.  

 
Cather ine T. Amelink is currently serving as the Research Coordinator for the 
Institute for Distance and Distributed Learning at Virginia Tech. Previously she 
worked on assessment initiatives with the Division of Student Affairs and the 
Center for Excellence in Undergraduate Education at Virginia Tech and as the 
Assessment Coordinator for undergraduate education at University of Maryland 
University College. She is a graduate of the Ph.D. program in Educational 
Leadership and Policy Studies at Virginia Tech. Her research interests include 
issues confronting underrepresented groups in the STEM fields. 

Glenda Scales serves as both Associate Dean for International Programs and 
Information Technology and Director of the Commonwealth Graduate 
Engineering Program (CGEP) in the College of Engineering at Virginia Tech. 
As Director of CGEP, Dr. Scales manages a state-wide distance learning 
program that has a long history – over 25 years – providing working scientists 
and engineers with access to exceptional graduate degree programs. Dr. Scales 
also provides leadership for international programs, research computing and 
academic computing within the College of Engineering. She was a member of 
the core team responsible for launching System X, which was independently 
ranked on the Top 500 listing in 2003 as the fastest supercomputer at any 
academic institution and the third fastest in the world. 

 
 


	INNOVATIONS 2011
	World Innovations in Engineering Education and Research
	INNOVATIONS 2011
	World Innovations in Engineering Education and Research
	CONTENTS
	PREFACE
	BOARD OF EDITORS
	REVIEWERS
	Guest Commentary
	Networks in Scientific and Educational Systems as Effective Tools for Social Development
	IGOR PLEVE, ALEXANDER SYTNIK and GALINA LOBACHEVA
	Chapter 1
	Design of a Lifelong Learning Program with Regional Collaboration: Internship for High School Students
	KAZUYA TAKEMATAP1P, SUMIO NAKAMURAP1P and AKIYUKI MINAMIDEP2
	Chapter 2
	International Cooperation in Remotely Accessed Tools to Support Engineering Education
	ISABEL S. CARVALHOP1,2P, ÁKOS BERECZKYP3P, GÁBOR SCHMERLP3P and MARIA T. RESTIVOP2,4
	Introduction

	Chapter 3
	A BRIDGE Model of University-Industry Cooperation to Develop Skills of Practical Engineers for Small-Medium Size Companies
	WOOYOUNG LEEP1P, JINSOO SEOLP2P and JINWOO KIMP3
	Introduction

	Chapter 4
	Development of E-Learning in Higher Education and Future Directions
	J.O. UhomoibhiP1P, J. PalmaP2P, P. AlvesP3P, T.M. RestivoP4P, M.R. PiteiraP5P, F.O. SoaresP6P and C. FernandezP7
	Introduction
	Emerging Issues

	Chapter 5
	An Internet Natural Science Remote e-Labortory (INRe-L) for Remote Experiments
	FRANTIŠEK SCHAUERP1,2P,P PFRANTIŠEK LUSTIGP3 Pand MIROSLAVA OŽVOLDOVÁP2,1
	Introduction

	Chapter 6
	Large Matched-Index-of-Refraction (MIR) Flow Systems for Thermal Engineering Education
	Hugh m. mcilroy, jr.P1P, Stefan BeckerP2P and Donald M. McEligotP3
	Introduction

	Chapter 7
	Web-Based Remote Access Modeling & Simulation Workbench for Transatlantic Student Team Projects in Transportation
	DIETMAR P. F. MOELLERP1P and BERNARD SCHROERP2
	Introduction
	FIGURE 6
	FIGURE 7


	Chapter 8
	Gender Participation in the Humanitarian Engineering Program
	CATHERINE SKOKANP1P and JOAN GOSINKP2
	Introduction: Gender Issues in Engineering

	Chapter 9
	Assessment of a Program to Introduce Minority and Female Students to Transportation Engineering
	KATHLEEN M, LEONARDP1P, EDGAR R. BLEVINSP2P and GILLIAN M. NICHOLLSP3
	Conclusions
	The results obtained in the five year program follow-up survey were limited, but encouraging. A majority of the students are either in college or will be within the next year and over half will be in engineering. Although cohort statistics are not ava...
	References
	Chapter 10
	Robotics as an Effective Instructional Tool and a Motivation for Learning
	JOHN CARPINELLIP1P, HOWARD KIMMELP2P, RONALD ROCKLANDP3P, LEVELLE BURR-ALEXANDERP2P and LINDA HIRSCHP2
	Introduction
	There are several factors that impact domestic student interest in the technological fields. The most crucial reason is a lack of academic preparation in middle and high school [1]. Many students are not exposed to topics in these fields during their ...

	Chapter 11
	Developing a Domain Modeling Approach for Digital Forensic Examinations
	APRIL L. TANNERP1P and DAVID A. DAMPIERP2
	Introduction

	Chapter 12
	Enhancing Engineering Students’ Innovation Skills through Innovation Pedagogy – Experiences at Turku University of Applied Sciences
	ARI PUTKONENP1P, LIISA KAIRISTO-MERTANENP1P and TARU PENTTILÄP1
	Introduction

	Chapter 13
	Using Instructional Technology to Encourage Collaborative Learning
	CATHERINE T. AMELINKP1P and GLENDA SCALESP2
	Introduction

	Chapter 14
	Research Seminars as a Resource in Mentoring Undergraduates
	NARAYANAN KOMERATHP1P and MARILYN SMITHP2
	Introduction

	Chapter 15
	Establishment of an Integrated Learning Environment for Advanced Energy Storage Systems: Supporting Sustainable Energy Development
	Y. GENE LIAOP1P, WILLIAM STARKP2P and DAVID WILTSHIREP3
	Introduction

	Chapter 16
	Reflection on Teachers’ Practice to Improve Teaching and Learning of Introductory Physics in Engineering Education
	CLARA VIEGASP1P, J. BERNARDINO LOPESP2P andP PJ. PAULO CRAVINOP3
	Introduction

	Chapter 17
	Designing an Interdisciplinary Undergraduate Engineering Curriculum in Information Centric Engineering
	J. CECILP1P and S. KAKP2
	Chapter 18
	Enhancing the Employability Skills of Undergraduate Engineering Students
	MARGARET MORGANP1P and PEARSE O’GORMANP2
	Introduction

	Chapter 19
	The Value of Experiential Learning – the Student Perspective
	ROSETTA ZIEGLER
	Chapter 20
	Maxwell's Equations and Relativity Theory as Complementary Methods for Teaching Dynamics in Electromagnetism
	YUVAL BECKP1P and ARIE BRAUNSTEINP2
	Introduction

	II
	Chapter 21
	Student Motivation: Taking Marks Out of the Mix
	ALVARO ARAUJO, JOSÉ M. MOYA, PEDRO MALAGÓN, ELENA ROMERO and MARINA ZAPATER
	Motivation

	Chapter 22
	Team-Based Electronic Portfolio in the Teaching and Learning of Ordinary Differential Equations
	AZIZAN ZAINAL ABIDINP1P and FATIMAH SALEHP2
	Introduction

	Two hundred and forty two participants involved in this research were all UTP first semester undergraduates in the petroleum geosciences, petroleum engineering and mechanical engineering enrolled for the July 2009 semester. Participants, 180 males and...
	The research was a single group ex post facto design, where the formation of the group was not manipulated, determined by the program enrolment of participants. The data collected comprised both quantitative and qualitative types. Quantitative data co...
	A pretest and a posttest were employed before and after the 7-week e-DELP implementation. Due to the global outbreak of the 2009 flu pandemic in July-August, 2010, only 128 participants managed to sit in for the pretest, and hence, only the posttest r...
	The e-DELP was an integral part of the course assessment worth 10% of the entire coursework, and it commenced in week 5 of the 14-week semester and ended at the end of week 12. In week 5, the official random grouping of participants was released, with...
	7TParticipants were required to use Powerpoint Presentation with animation and linkages, Microsoft Equation Editor, and incorporate audio and visual effects into their e-portfolio. Constructing the e-DELP also meant doing some research on using the co...
	Submission of e-DELP was in week 12 of the semester. Team leaders then set appointments with the lecturer for a 10-minute “3-in-1” meeting session. This meeting allowed each participant in each group to meet up with the lecturer during which he or she...
	The e-DELP evaluation considered nine categories: Buttons and Links work correctly, Background, Sound-planning, Originality, Text-font Choice & Formatting, Content - Accuracy, Spelling and Grammar, Use of Graphics, and Effectiveness. The quantified sc...
	An 8-item questionnaire, designed by the lecturer, was dispensed to participants and their responses were based on the Likert scale of 5 for ‘strongly agreed’, 4 for ‘agree’, 3 for ‘neutral’, 2 for ‘disagree’, and 1 for ‘strongly disagree’. The questi...
	TABLE 1
	TABLE 2
	FIGURE 1
	Figure 2
	TABLE 3
	Chapter 23
	A Model and Rubric Design for Thesis Assessment
	HO SUNG KIM
	Chapter 24
	Contextual Learning in Math Education for Engineers
	JENNIFER A. CZOCHERP1P and GREG BAKERP1
	Chapter 25
	Evaluation of On-Board Ship Handling Using Salivary Amylase Activity
	KOJI MURAIP1P, SHIN-ICHI WAKIDAP2P, TAKASHI MIYADOP2P, KEIICHI FUKUSHIP2 Pand YUJI HAYASHIP1
	Introduction

	Chapter 26
	Developing and Validating a Computer Science Attitude Survey for Undergraduates and High School Students
	TONYA LAURISKI-KARRIKERP1P, ANNA FORSSENP1P, DANIEL HEERSINKP2P, BARBARA MOSKALP1P and ANDY HOEGH
	Introduction

	Chapter 27
	Integration of Problem Solving and Design in Manufacturing Automation Course
	ZBIGNIEW M. BZYMEK
	Introduction
	Solid Edge is a lower-end product of Siemens [11]. In comparison with Unigraphics, it has several limitations. In the case of designing the simple nozzle both systems represent the same qualities and can be compared (Table 5).

	Chapter 28
	Suggesting Hardware Platform for Embedded System Education with Visualized Information
	KAI-CHAO YANG, YU-TSANG CHANG, CHIEN-MING WU and CHUN-MING HUANG
	Introduction

	Chapter 29
	Importance of Research Procedures in Reverse Engineering for Engineering Education
	GABRIEL LUNA-SANDOVALP1P, EUSEBIO JIMÉNEZ LÓPEZP2P, LUIS ANDRÉS GARCÍA VELÁZQUEZP3P, SAÚL ONTIVEROS MOROYOQUIP4P, LUIS REYES ÁVILAP5P, VÍCTOR MANUEL MARTÍNEZ MOLINAP6P, JUAN DELFÍN VÁZQUEZP7P and BALDOMERO LUCERO VELÁZQUEZP8
	Introduction

	Chapter 30
	The Evolution of the Capstone Design Course in the Mechanical Engineering Curriculum at Howard University
	EMMANUEL GLAKPEP1P, HORACE WHITWORTHP2P and LEWIS THIGPENP3P
	Project Title
	Academic Year
	Chapter 31
	Engineering Thinking: Characterization by Experts and its Application in Undergraduate Design Projects
	NISSIM SABAGP1P and ELENA TROTSKOVSKYP2
	Introduction

	Chapter 32
	The Benefits of Combining Theoretical and Experimental Activities in Education in Biomedical Engineering
	JAVIER RODRIGUEZ, JAVIER NAVALLAS and ARMANDO MALANDA
	Introduction

	INDEX

