PROJECT MOTIVATION AND RELEVANCE
Although computer literate, today’s engineering students don’t enter college with the same
level of hands‐on experience with hardware that prior generations exhibited. Experimentation
provides students with a sense of where things deviate from theory, offering the opportunity to
explore non‐ideal conditions; while also giving them the chance to play with hardware and gain
the experience and expertise that helps them become successful designers.i,ii For example,
electronics technicians who had vast hands‐on experience were able to reproduce large portions
of complex circuit diagrams after only a few seconds of viewing; whereas novices could not.iii This
was due to their ability to chunk the individual circuit elements that functioned together as an
amplifier. Expert scientists and engineers are able to quickly recognize patterns of information;
for example, physicists recognize problems of river currents and problems of headwinds and
tailwinds in airplanes as involving similar mathematical principles, such as relative velocities.iv
Gone are the days when students were ham radio operators, played with Erector/LEGO sets,
tinkered with electronic kits or simply taken things apart for fun. As a result, students have less
“gut intuition” and expert skills than prior generations possessed when entering the job market.v
Notwithstanding the recent advances in educational technology, we still need to
incorporate more dynamic, hands‐on opportunities to reach and motivate more diverse
populations.vi,vii,viii Today’s students do not enter college with the same amount of practical
experience that prior generations had.ix,x Ultimately, we can enable scaffolding and improve
retention of concepts using interactive computer based hardware/software, since users can guide
themselves through materials and explore at their own pace and level.xi, xii, xiii Therefore, the focus
of this project is to develop a low‐cost, experimentation centric pedagogy that allows faculty and
students to implement laboratory instrumentation based Mobile Studio environments anywhere
(classroom, library, union, dorm, etc.), at anytime (24/7) to enhance STEM education.
i

.

ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.

Sechrist, Chalmers F., “Wanted: A Few Good Engineers”, The Interface, Published jointly by IEEE and ASEE,
August 1998, Number 2.
R.M. Felder and L.K. Silverman. "Learning Styles and Teaching Styles in Engineering Education." Engr.
Education, 78 (7), 674‐681, 1988.
Egan D.E., Schwartz B.J., “Chunking in recall of symbolic drawings” Mem Cognit. 1979 Mar; 7(2):149‐58.
Chi, M., Glaser, R., “Categorization and Representation Physics Problems by Experts and Novices”, Cognitive
Science 5, 121‐152., 1988.
Sechrist, Chalmers F., “Wanted: A Few Good Engineers”, The Interface, Published jointly by IEEE and ASEE,
August 1998, Number 2.
D.A. Kolb, Experiential Learning: Experience as the Source of Learning and Development. Englewood Cliffs, NJ,
Prentice‐Hall, 1984.
R.M. Felder and L.K. Silverman. "Learning Styles and Teaching Styles in Engineering Education." Engr.
Education, 78 (7), 674‐681, 1988.
Jackson, S., “Our emerging crisis: the graying of American science”, Research USA, April 28, 2003.
Cyr, M., Miragila, V., Nocera, T., Rogers, C. A Low‐Cost, Innovative Methodology for Teaching Engineering
Through Experimentation. Journal of Engineering Education, Vol. 86, No. 2

x.
xi.
xii.
xiii.

Kresta, S. (1998) "Hands‐on Demonstrations: An Alternative to Full Scale Bench Experiments", Journal of
Engineering Education, p. 7‐9.
Jacobson, M. J., & Spiro, R. J. (1994). Hypertext Learning Environments, Cognitive Flexibility, and the Transfer
of Complex Knowledge: An Empirical Investigation. Journal of Educational Computing Research, 12(4)
Vygotsky, L. (1934/1986). Thought and Language, trans. A. Kozulin. Cambridge, MA: Harvard University Press.
Linn, M.C. ``Designing Computer Environments for Engineering and Computer Science: The Scaffolded
Knowledge Integration Framework, Journal of Science Education and Technology, Vol. 4, No. 2, 1995.

