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In 2012, 1 was involved in work on the CS2013 guidelines, CSEE&T, and ISERN
conferences. This continued through 2013 and 2014. The main additional result was the development of a
website for collecting and organizing information about pedagogy and software engineering.



The basic roots of this study lie in the
concern over what and how we are
teaching students as software engineering.
There are many studies of pedagogy, at
various ages, and models of just how
teaching and learning occur. In addition,
we have various guidelines about what to
teach in the software engineering field.

However, questions about just how well
our teaching methods work, and how they
apply to the software engineering domain,
are still very active. Does lecture,
homework, and test really do an adequate
job of teaching the fundamentals of
software engineering? Or are more active
methods, projects and active learning,
more appropriate?

I planned to examine the literature,
attend conferences, and conduct interviews
and perhaps surveys of software
engineering faculty in Japan, to provide a
systematic review of the pedagogical
approaches described in the literature,
being discussed in conferences, and in
actual use.

The goal was to provide a web-based
resources describing pedagogical
approaches, software engineering, and the
state-of-the-practice.

There were three main research methods.

First was a systematic literature review,
examining the pedagogical and software
engineering literature.

Second was attending conferences, to
determine the curriculum guides and
methods of pedagogy being proposed or
used.

Third was interviewing and perhaps

surveying Japanese software engineering
faculty to capture their viewpoints.

In 2012, | was deeply involved in review

and comments on the CS2013 curriculum
guidelines. Also that year, | was elected to
chair the steering committee of the
Conference on Software Engineering
Education and Research. In April, 2012, |
conducted a workshop on the draft
Computer Science 2013 guidelines, and a
panel session examining future research
directions for software engineering
education and training. In June, 2012, |
attended the International Conference on
Software Engineering which had several
sessions on  Software  Engineering
Education. Then in September, 2012, 1
attended the ISERN meeting, where we
created a list of unsolved problems of
software engineering, looked at ways to
foster collaboration, and developed a
recommended core reading list. | also
began experimenting with a prototype
website that year, trying to determine
what functions were needed.

The panel session at CSEET 2012
identified six areas we believe to be
important for future research on software
engineering education and training. First,
can the results be used in industry? Second,
what do people actually know or
understand? Third, what are the
specializations within software
engineering? Fourth, what are the best
teaching methods for rapid learning? Fifth,
what do students really need to have "in
their head" versus information that is
available "just-in-time" from online or
other aids? Sixth, software engineering is
skill-based, how does this change the
teaching methods?

In 2013, the key focus was on being the
chair for CSEE&T. In addition, I was
elected to be the co-program chair for
ISERN, which resulted in being involved in
organizing the program for 2014.

In 2014, there were four major
achievements. First, the website was
opened to the public in October, 2013, and
has continued to be expanded
(https://sites.google.com/site/cseet2014imp
rovingtheprocess/). Second, as chair of the
steering committee for CSEE&T, |
conducted a workshop on improving the
submissions process. | was also a member
of a panel on Industrial Needs and
Educational Response. The third major
achievement was organizing the ISERN
program, and especially developing an
online wiki to collect information about



collaborations in that group. Finally, I was
invited to comment on the draft Software
Engineering Competency Model
(SWECOM).

In the workshop at CSEET 2014, we
identified four major recommendations for
improving the submissions process to our
conference. First, we need to collect
empirical data about submissions, both
from those who participate and those who
do not. Second, we should promote themes
with an evangelist for each one, on both a
yearly and long-term basis. Third, we need
to focus on the value proposition for the
community and participants, increasing
the payoff for individuals and networking
for the community. Fourth, we need to
promote the unique aspects of CSEE&T,
focusing on education and training.

As part of the ISERN 2014 program, I
helped create and use a system for
collecting information about research
collaborations using a wiki-based forms
system and the NodeXL system for
analysis of social networks. This will
provide a continuing method for collecting
this information at ISERN, and the
NodeXL network allows us to quickly see
the patterns of the social networks of
research collaboration in this community.
The resulting network is shown below in
Figure 2.

At this point, | believe that the best
approach  for software engineering
pedagogy will grow out of a combination of
three different approaches from different
areas. First, from the pedagogical realm,
we have constructivism, which is a theory
built around the model of each student
constructing their own knowledge, their
own framework and understand, based on
their experiences and ideas. In this
framework, the teacher acts as guide or
coach, sometimes selecting and providing
opportunities for experiences, but the main
focus is on the student as active learner.
This approach seems to me to match the
skill-based domain of software engineering,
where there is information to learn, but
much of the content is created from
experiences, rather than from memorizing
and repeating information. As part of this,
I think the recent growth of so-called
flipped classes holds strong promise. In
such classes, the lectures and knowledge of
the professor are provided using videos or
other online formats for the students to

digest outside of class at their own pace,
while the face-to-face class time is used for
discussion and active homework or other
student-focused work, giving them
opportunities for more experience with the
professor as expert guide and coach.

Second, from the psychological
interpretation of education, we can borrow
the model of metacognition or reflective
thinking. The key here is the model of
learning as involving thinking about
thinking, conscious planning, monitoring,
and evaluation of the process of learning by
the learner. Selecting when and how to use
particular strategies for learning or
problem solving fits well with the model of
the student constructing their own
learning.

Third, it seems to me that communication

models or skills need to be considered when
thinking about learning. The basic skills of
encoding and decoding communications,
the more advanced skills of organizing
ideas and concepts and presenting them,
and other communication skills are critical
parts of the educational process that are
often ignored. This is where the teacher
and students meet and form the learning
community that creates the experiences
used for reflection and construction of
understanding, and the methods, verbal,
visual, and other modes available now,
need to be considered.
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