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loop development in a general education course for non-CS
majors. After the introduction to loop syntax, the students
are asked to do a self-evaluation. Most of them are confident
with what they have learned and estimate that they can
finish 70% of loop development work in this class. However,
when we test with the software tool whether they can think
about the subject matter as a CS graduate can (e.g., the
analysis and thinking process in Figures 9 and 10), only 4%of
the students can really finish the job.

After the introduction to our disciplined steps (in Figure 5)
for the program development in our iMote2 research project,
students are willing to use our proposed template and the
corresponding development procedure in their exercises.
After that, up to 40% of the students get the idea and pass
the test. However, because the training is limited to one week
only, up to 60% of the students still have a difficult time and
cannot fully understand the materials. In the past 3 years,
we introduced the tool in class and used it in student
projects. The improvement is substantial and significant.
After the discussion of such a tool in class, students learned
how to develop program correctly. 50% of the students can
successfully finish the required work in a quiz. Then, after
their project practice with that tool, up to 90%of the
students can pass the computer test, achieving our
education goal (as a CS graduate can think in Figures 9 and

While many computer scientists focus on the quality of
programming in large-scale and complex systems, the in-
dustry requires a more general education of computer pro-
gramming for inexperienced people, in order for them to
fulfill certain programming jobs. Recently, more and more
universities have resorted to new training programs (e.g.,
various minor or certificate programs) to meet such a mar-ket
demand. One of the NSA certified programs [17] at West
Chester University offers undergraduate students a quick in-
formation technology (IT) training by taking only 6 courses.
“CSC115 - Introduction to Computer Programming” is an
entry-level programming course and is the only prerequisite
course for non-computer-science majors to take our NSA-
certified topic courses [12]. This course aims to structure a
programming basis for the development of complex com-
puter application in the succeeding topic courses.

Pedagogical patterns [4, 20, 24, 26] are high-level patterns
in documenting good education and training practices and
experiences through design patterns. They have been recog-
nized in many areas of training such as group work, software
design, human computer interaction, education, and others.

Although many pedagogical patterns such as “Spiral” use
steps (or fragments) in the learning process, they focus on
the repetition or additional use to enforce learning. This
requires extra time and delays our learning with critical time
constraints.

The lack of sufficient background knowledge brings a new
insight to our loop development. Our practice for non-CS
majors who haven’t obtained systematic training of com-
puter programming provides a pedagogical solution for this
complex programming education problem in a short time
scale. Patterns such as “Consistent Metaphor”, “Lay of the
Land”, and “Larger than Life” help us to determine the use
of real research projects in the introduction to loop program
in class. “Tool Box” helps us to decide the use of the Wii-
game like wireless equipment, which motivates the students
at the beginning and verifies the outcomes at the end. “Toy
Box” and “Fixer Upper” motivate us to create the “one er-
ror to correct” software tool, in order to help students learn
the proposed development template and the corresponding
disciplined steps (educational sub-tasks).

3. CONCLUSION



Information is available at
http://ai.stanford.edu/users/sahami/CS2013/strawman-
draft/cs2013-strawman.pdf
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