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ABSTRACT
First-year students select a program of study for a variety o f
reasons.  As a result, many students are not familiar with the
basic concepts and career opportunities that exist.  At the
Rochester Institute of Technology, first-year Software
Engineering students participate in a seminar to orient them
to the discipline.  The course has been redesigned from a
lecture format to an active-learning format. The new format
uses a set of hands-on and community-building activities to
demonstrate basic concepts, with little programming. The
more engaging format enables students to explore concepts,
gain experience working in teams, and have ownership over
their own learning. The seminar structure and activities will
be discussed, along with an analysis of student feedback, and
lessons learned. The value of the seminar’s approach can be
used to introduce computing students to fundamental
software engineering concepts in a variety of contexts.

Categories and Subject Descriptors
K.3.1 [Computers and Education]: Computer Uses in
E d u c a t i o n –  c o l l a b o r a t i v e  l e a r n i n g .
K.3.2 [Computers and Education]: Computer and Information
Science Education: curriculum., computer science education

General Terms
Management, Design, Experimentation, Verification.

Keywords
Software Engineering, Undergraduate Education, Active
Learning, Teamwork

1. INTRODUCTION
Traditionally, an undergraduate course consists of readings,
assignments and assessments for the students enrolled within
that course.  Students may explore concepts and apply
techniques either at the individual level or within small teams.
Programs that begin with an orientation, whether such

introduction is a single day or a term, introduce the
department and the discipline in a traditional lecture-based
format [3,6].  Many such orientations present administrative
information such as what courses to take and who their advisor
is.  The intent is that students remember what the discipline i s
about and stay in their program of study.  At the Rochester
Institute of Technology (RIT), entering Software Engineering
freshman are required to take a course that orients them to the
department, the discipline of Software Engineering, and to
potential careers.  This course, called Freshman Seminar, has
evolved over time.

In  the past, the freshman seminar has been a mixture of lecture
and team-building activities.  Neither was particularly
memorable or viewed as useful by most students.  Faculty
members prepared material to introduce students to what
Software Engineering is about, the need to work in a team, and
ethics.   A handful of activities to show students the value of
working in teams were used, but the activities were generally
general team building activities and not geared towards
computing concepts.  Students often found lecture
unappealing and failed to make the connection between the
team-building activities and subsequent teamwork.

Additionally, the department has lost many students to
Computer Science during the critical first year of study.  While
several issues may be involved, one issue is significant –
Software Engineering students do not take their first Software
Engineering course until the middle of their second year.  The
reason is that Software Engineering students take the
Computer Science sequence during the first 4 quarters of their
program.  As a result, students do not see what studying
Software Engineering has to offer.    

In order to provide more value for students and to attempt to
improve student retention, the Freshman Seminar was updated
in terms of structure and active learning activities that
introduced students to basic Software Engineering concepts,
in addition to careers, resources, and the departmental
community.

While not all programs have a Freshman Seminar, the activities
can be used in courses that introduce students to teamwork
and Software Engineering concepts.

2. TRADITIONAL ORIENTATION
Faculty want to provide students with the information needed
to be successful in their program of study and ultimately in
their career.  Problem solving and teamwork are important
skills that are in place in orientation programs [2,5].   Some
orientation programs may also have a programming
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component, while others do not have such a component.  In
both the past renditions and current offering of the freshman
seminar, programming is not a component as students are
concurrently enrolled in the Computer Science sequence.

In the past, students enrolled in the freshman seminar
submitted assignments, including a paper.  Since the seminar
is a graded course, traditional assessments held true.  Other
activities included team-building exercises, watching a video
about the history of computing, and talking to older
students/alumni about their experiences.  Team building and
networking are important, but the approach was revised to
integrate Software Engineering concepts and increase the level
of interaction.

3. AN ACTIVE-LEARNING APPROACH TO
INTRODUCING SOFTWARE
ENGINEERING
3.1 Structure
The Freshman Seminar is a 1-credit course that meets for 50
minutes per week for 9 weeks.  During the pilot offering of the
seminar revision, the seminar was offered during the spring
quarter.  Subsequent offerings are offered during the fall
quarter.  All sections meet on Friday.  The classroom where the
seminar is held contains enough computers so that each
student has their own.  In addition to the classroom, the
instructor can utilize department-owned team breakout rooms
for small group activities.

The size and administration of the Freshman Seminar enables
students to interact with the instructor on a regular basis.  Each
section contains no more than 20 students.  During the first
year, 5 sections of the seminar were conducted and 6 sections
are being conducted in order to accommodate growth in the
Software Engineering program.  Nearly every faculty member
in the department conducts a section of the seminar.  All of the
sections meet on the same day of the week, making scheduling
of some activity logistics easier on the Seminar Coordinator
and volunteers.  

The Seminar Coordinator oversees all seminar activity
planning and administrative tasks relating to planning for and
conducting the Freshman Seminar.  The result is consistency
in all Freshman Seminar sections.  The faculty meets once a
week to conduct a postmortem on the activity conducted in the
previous week, to discuss the activity for the current week, and
to discuss logistical or instructional details for the activity for
the subsequent week.  The meetings last less than an hour.  At
the end of the quarter, a seminar postmortem is also conducted
to discuss survey data, feedback and any revisions to be
included in the subsequent offering of the seminar.  While the
seminar coordinator oversees the course, fellow faculty offer
suggestions based on current topics, accreditation needs, and
experience.  For example, professional ethics will be an added
activity to partially address accreditation requirements.

Freshman Seminar is a graded course.  Since the seminar does
not have traditional assignments or exams, the grade is based
entirely upon attendance and participation.  With the use of
the Institute’s courseware system, students can see their grades
and seminar activities online.  The students see a week-by-
week breakdown of the seminar’s activities on the course
schedule, though some activity details are only revealed on

the day of the seminar.  The schedule for the Spring 2004
quarter is shown in Table 1.

Table 1. Freshman Seminar Schedule of Activities

Week Activity

1 Seminar and Department Introduction

2 Online Scavenger Hunt

3 Society of Software Engineers (SSE) Day

4 Robocode I

5 Robocode II

6 Requirements and Teaming

7 Co-op and Career Day

8 Activity Connections to Software Engineering

9 Software Testing

3.2 Activities
All seminar activities after the first meeting provided students
with the opportunity to work in small groups and learn about
concepts and opportunities.  The content of each activity was
provided to the seminar instructors in the form of a lesson
plan, complete  with learning objectives and a timetable of
tasks and discussion questions needed to complete the
activity.  All materials are provided through the online
courseware system.  Copies of the activities can be provided to
interested instructors.  Table 2 shows the Software Engineering
topic(s) covered by each seminar activity.

Table 2. Correlation Between Seminar Activities and
Software Engineering Topics

Activity SE Topic Teamwork

Online Scavenger Hunt Design, Process Yes

SSE Day – Lego Tower Change
Management Yes

Robocode I Yes

Robocode II

Design &
Implementation Yes

Requirements & Teaming:
Lego  House

Requirements
Elicitation Yes

Co-op and Career Day Career
Opportunities No

Activity Connections to SE Various Yes

Software Testing Software Testing Yes

Each activity is summarized, except the Activity Connections
activity.  This special activity is described in Section 3.3.
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3.2.1 Online Scavenger Hunt
This activity builds upon the traditional scavenger hunt
activity, where participants are provided with a list of items to
find using their skills and creativity.  In the online version,
students work in pairs to search for answers to basic questions
about Software Engineering.  The intent is for students to learn
about the basic concepts and innovators in an engaging, game-
based activity.  The pool of questions is supplied by the
faculty, and each team’s responses are submitted in a
document that can be checked by the instructor and
subsequently shared with peers.   The instructor offers
guidance and the students practice their information gathering
and filtering skills.

3.2.2 SSE Day (Lego Tower)
The department strives to foster community and mentoring
with all students, especially with first-year students who are
not fully immersed in departmental activities and resources.
The student-run organization, the Society of Software
Engineers (SSE) was provided with a seminar session to
introduce themselves to the students.  A couple of SSE
members and the seminar coordinator devised an engaging
activity that was feasible in the 50-minute timeframe.  The
activity is a contest, where teams of 4-5 students strive to
build the tallest Lego tower possible in 30 minutes, using the
provided bricks.  Given the goal, student teams form strategies
and roles in order to be as efficient as possible.  About 10
minutes before the deadline, the SSE students announce that
there is a change to the goal, where the tower must be able to
roll for 3 feet while remaining intact.  The change causes teams
to rethink their strategy and make changes to their design.  At
the end of the time period, the students show one another their
towers and the SSE students proceed to test each tower and
recording the height of the towers that meet the criteria.  At the
end of the activity, the SSE students lead a discussion with the
first-year students regarding issues of teamwork, strategy, and
accommodating change in their work.

3.2.3 Robocode
The Robocode activity provides an engaging development
exercise where pairs of students work together to deliver a
simulated robot that can win a battle against other teams’
simulated robot.  The Robocode environment is an IBM
sponsored project [4] that is a good companion to the Java
coursework that the students have in their CS coursework.
Over the course of 2 class meetings, student teams design,
implement and test their robots.  Many students are so
interested by the activity that additional work is conducted
outside of class.  At the end of the second class session, a
battle is held to find the winning robot for the class.  The
winning team then advances to a battle among all sections,
held at the end of the Co-op and Career activity.  At this time
all sections are together to cheer for their section.  A prize i s
awarded to the winning team and their names are placed on a
small trophy that is displayed in the SSE Mentoring lab.  

3.2.4 Requirements and Teaming (Lego House)
While students focus on design and implementation aspects of
development, the requirements gathering activity is often seen
as having less importance.  The course assignments and
projects that students receive in the first year of coursework
specify the features and so beginning students are not familiar
with the process of eliciting requirements.  The Lego House

activity is used to introduce students to the importance of not
only eliciting requirements, but also that such effort is
limited.  The instructor divides the students into teams of 3-5
students and provides each team with a set of Lego bricks.  The
teams are informed that the instructor is a representative of a
client (as the client is a tiny Lego figure) interested in a new
house.  Each team can ask up to 3 questions per elicitation
session, and conduct up to 3 sessions.  The teams work in a
team breakout room, where they can work without others
listening in on their discussion and questioning.  The
instructor keeps track of the questions asked during each
question session (the house has 4 requirements that need to be
met in order to be accurate).  At the end of the activity period,
the instructor verifies whether each team has met the
requirements.  Afterwards, the class discusses the importance
of asking appropriate questions and organizing the elicitation
effort and responses.  

3.2.5 Co-op and Career Day
Learning about career opportunities for both the cooperative
learning degree requirement and upon graduation is important
for students who often regard employment as consisting of
programming.  The activity consists of networking activities
between the first-year students, upper-division students, and
alumni.  After personal introductions, an overview of career
opportunities is provided, followed by a discussion of the
technical and personal opportunities in Software Engineering.
 Students interact with the speakers in small groups, where
they can speak freely with the students and alumni, ask
questions, and hear about Software Engineering from various
perspectives.  The activity was conducted with all seminar
sections at once, through distributed in several rooms.

3.2.6 Software Testing
Students enrolled in the Introductory Software Engineering
course (SE 361) develop a large project that is tested within
their team.  To provide an opportunity to learn about software
testing while offering feedback to an actual team, the students
enrolled in the Freshman Seminar test the project of one SE361
team. Besides offering feedback to fellow students, the
freshmen learn about the process of testing software and the
documentation needed to present the results.  The students
also can offer input as to how to improve the testing process
outlined by the SE361 students.  During this activity, students
from the SE361 are present to answer questions and to observe
the testing process in order for them to assess its effectiveness.

3.3 Connecting the Seminar to Software
Engineering
The students are in their first year of a 5-year undergraduate
software engineering program.  During this first year, these
students have are traversing the CS1-3 sequence that the
Computer Science department offers to several departments.

Before the seminar, many of the first-year students have a
superficial understanding of how Software Engineering differs
from other computing disciplines.  In order to reinforce the
concepts that the activities strive to portray, a special activity
was piloted that required students to discuss the connections
between the prior activities and Software Engineering.  The
activity was conducted in response to concerns that students
would not make meaningful connections between the
activities and the discipline.  To address the concern, the
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students and the instructor discussed what aspects of Software
Engineering related to each activity using a matrix.  During the
discussion, the instructor introduced the subsequent courses
and skills that await the students.

Due to the lapse of time that existed between the initial
activities and this activity, instructors found that some
students needed to be reminded of some of the earlier
concepts.  During the seminar postmortem, the faculty decided
to distribute the effort to reinforce the connection between the
activities and their respective Software Engineering concepts
throughout the seminar.

3.4 Community Involvement
The first-year students do not exist in a vacuum.  In order for
them to be successful, members of the departmental
community participated in the seminar activities.  Besides
departmental faculty and staff, the SE community participants
include:

• Upper-division students

• Alumni

•  Students enrolled in the Introductory Software
Engineering course

Each group offers a unique perspective to the first-year
students.

3.4.1 Upper-division Students
To foster community and the sharing of experience, older
students contribute to Freshman Seminar.  The upper-division
students participate in 2 activities, SSE Day and Co-op and
Career Day.  

During SSE Day, students volunteer to conduct the class
activity in all sections of the seminar.  In each section, 2 to 3
students are present.  The students use the opportunity to
advertise the student organization and their Mentoring Lab,
where students can get tutoring and assistance with Computer
Science and Calculus assignments.  The bulk of the class
session revolves around conducting the activity and the
subsequent discussion.  

During the Co-op and Career Day activity, several upper-
division students share their experiences in acquiring a co-op
position and share the variety of positions and
responsibilities that exist in industry.  Most of the students
have not interacted with the freshman beforehand, and are
interested in sharing their insights.  A couple of the students
are about to graduate, and so they are able to share their senior
project experience and that of locating full-time employment.
During Co-op and Career Day, the students are able to talk to
the students in small groups in order to maximize the level of
interaction.

3.4.2 Alumni
Alumni have much to contribute to the seminar, and rightly so.
These individuals have successfully completed the program
and are establishing careers in industry.  Students listen to
alumni. Students want to speak to alumni.  And alumni are
often eager to share experiences and advice with students.

Several alumni volunteer for the Co-op and Alumni Activity,
where students have the opportunity to ask questions.  Due to

the fact that our Software Engineering program has had 4
graduating classes, our alumni are able to identify with the
student experience and our students can identify with the
alumni.  Both male and female alumni are represented, in
addition to a variety of careers.

3.4.3 SE361 Students
While the first year software engineering students are the
primary learners in the Freshman Seminar course, another
group of students benefits from the seminar.  Students
enrolled in the SE361 Introduction to Software Engineering
course and the first-year students learn from one another.

Students enrolled in SE361 deliver a moderately sized system
in 10-weeks.  The projects are team-based, and the system i s
delivered in 3 releases.  While the SE361 students are testing
their project throughout, the bulk of the testing i s
accomplished by the development team.  In order to provide
more feedback to the SE361 students, testing is also
conducted by the Freshman Seminar students.  The SE361
students, primarily comprised of Computer Science, Computer
Engineering and Software Engineering sophomores, are
responsible for packaging their projects and providing both
the requirements document and test form.  A volunteer from
each team is present during testing to provide technical
assistance (if needed), to note feedback, and to collect the test
forms.  The student was not allowed to direct the actions of the
first-year student (e.g. prompting).  

This interaction benefited both parties, as the first-year
students learned fundamental black box testing concepts and
appreciated the types of projects that they would deliver in the
program.  The only downside to this interaction is that it i s
limited to the sections of SE361 that are offered during the
same term as Freshman Seminar.

4. STUDENT FEEDBACK
Both qualitative and quantitative data was used to assess the
success of Freshman Seminar as a whole and that of the
activities within the seminar.  Out of approximately 90 first-
year students, 41 students responded to the online survey.  

The students were asked to rate how useful they felt that each
activity was in helping them learn about Software Engineering,
teamwork, and resources.  The most popular activities were:

• SSE Day (Lego Tower)

• Robocode

• Career and Co-op Day

• Lego House

Each of these activities was rated as Helpful or Extremely
Helpful by at least 65% of the respondents.  The activity
considered to be the least helpful was the Online Scavenger
Hunt.

When asked if the instructor should lecture more, 67% of
respondents felt that the amount of lecture was adequate.  This
result reinforces the impression that students who participated
in the lecture-based format felt that there was too much lecture.

Due to the fact that teamwork was emphasized as having a
prominent place within the discipline and that several
activities involved teamwork, the students were asked if the
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teamwork-based activities were useful in terms of appreciating
the tasks and issues involved in working in a team.  Of those
students who responded, 72% felt that the activities were
either Helpful or Extremely Helpful.  These findings confirmed
that the activities had value.

The students were asked what aspects of Freshman Seminar
they liked?  Responses included:

“It helped a lot with being able to work together with a team
to create one final product that was the best possible.”

“The informal, team-based atmosphere was a good
introduction into the kind of work that it appears we will be
doing in the next 5 years.”

“I liked a lot that it introduced me to the differences between
SE and other majors like CS, and that I finally got a feel for
what I might be doing when I finish college.”

Students also provided feedback used to revise the subsequent
offerings of the seminar.  Several students wanted the seminar
to meet more than once per week.  Also, students wanted to
have more time to talk to the alumni and upper-division
students.  While the seminar was moved from the spring
quarter to the fall quarter, the seminar must remain a 1-credit
course.  

While purely anecdotal, the SE361 students who attended the
seminar testing session found the experience to be very useful.
All student and instructor feedback was used to target areas of
the seminar that could be improved upon.

5. FUTURE DIRECTIONS
While the first offering of the revised Freshman Seminar was
deemed a success, the seminar will continue to evolve.  The
seminar is being offered for the second time during Fall 2004,
having incorporated some of the proposed improvements
identified during the faculty’s seminar postmortem.

In order to improve the students’ understanding as to how the
activities connect to the discipline, the connections will now
be emphasized during each activity rather than at the end.  In
addition, the Online Scavenger Hunt activity is being replaced
by a Design activity that promotes the identification and use
of patterns.  The domain is video games, which are quite
familiar to the student population.

Since the Connections Activity was divided among the other
seminar activities, another activity was proposed.  The activity
is called the XP Game, and was modified from an activity with
a larger scope by the same name [1].

Both new activities are being piloted during the second
offering of the seminar, and both qualitative student and
faculty impressions and survey data will be used to assess the
value of the new activities.

Another direction that the author wishes to explore is the case
study; particularly team management case studies that the
students can relate to.  Using older students as actors,
vignettes can be videotaped that show various situations and
issues that arise during teamwork.  The vignettes would
provide points of discussion, and students could see the
consequences of decisions as several outcomes could be
filmed.  This project is a more long-term aspect of the seminar
that could be beneficial to other courses as well.

In addition to the end-of-term course survey, another survey
will ascertain the long-term value of the seminar and its impact
on student retention.  The most current statistics regarding the
number of students who have left the program report that out
of 125 freshmen, 5 students have left the program (of which 2
left the school).  While the school year is not complete, the
current numbers are promising.  Regardless of whether an
institution offers a single orientation course or not, the
activities and experiences described here can provide hands-
on, engaging activities that to introduce students to
fundamental concepts of Software Engineering.
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