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Abstract— The conversations and debates concerning how a
student’s time on campus translates to better results upon
graduation are not going away. Every day institutions of higher
education are challenged to explicitly demonstrate and provide a
clear articulation of the value of education as measured by post-
graduation employment. We discuss strategies implemented in a
computer science program to address the issue of student
preparation for the workplace of the 21* century. We discuss the
extension of more traditional experiential learning methods
including project based courses, capstone courses, cooperative
experiences and internships to assist students in developing the
necessary skills required to transition from college to the
workplace.
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I. INTRODUCTION AND MOTIVATION

In 1976, the headline of Newsweek magazine was "Who
Needs College?" [1]. The article's commentary is almost
identical to that of today's politicians, pundits and the general
public who question how a student's time on campus translates
to better results upon graduation and debate the value of a
college education. There is a shift in the perception of what
the role of a university education is. As described in the
Washington Post [2], "students and their parents increasingly
view college as training for that first job out of college rather
than a broad education for life that provides them with the
ability to learn and move through multiple jobs and a career.”
Adding to the confusion, academia, government, industry,
and the media make conflicting claims about the adequacy of
the workforce: Is the supply and demand for workers in
balance? Is there a particularly severe need to increase the
supply and quality within the STEM workforce? Are there
simply skills mismatches between employer needs and
employee skills? Are students ready to transition to the
workforce? No matter the answers, institutions of higher
education are challenged every day to explicitly demonstrate
and provide a clear articulation of the value of education as
measured by post-graduation employment, and stakeholders
must make decisions with contradictory, confusing or
incomplete data [3].

Lumina Foundation’s CEO Jamie Merisotis points out that
the shift to a knowledge-based workforce has led to a general
confusion about postsecondary education and what
postsecondary credentialing means. Merisotis suggests that the
confusion leads to an employer’s lack of confidence in a
graduate’s readiness for the workforce. He proposes a

transformation of what he refers to as "today’s fragmented
postsecondary landscape" into one that is student-centered and
learning based so that the meaning of the credential is clearer
to employers and students [4][5].

In contrast to a traditional higher education model of
transferring knowledge, there must be a shift in focus to
learning and a shift in the responsibility for the management
and direction of learning to the student [6][7]. The move
towards making graduates career ready essentially amounts to
finding ways to learn basic knowledge, and transforming these
capabilities into deeper learning in order to create a flexible
and adaptable individual with the appropriate skills to survive
in the 21* century [8]. To survive, individuals must adapt and
learn in ways that are unprecedented in the formal educational
arena.

As university faculty, we have a vested interest in ensuring
that our students are employable when they graduate, and we
want to help the community understand the value of a college
education. We also value a liberal arts education, and work to
balance the principle of an education where students learn to
become thinkers with the current trend towards an education
that prepares students for a job. In this paper, we discuss the
approaches we take in our curriculum to help students become
well-rounded individuals, as well as prepared for the
computing workforce.

We begin by discussing current marketplace factors faced
by science and engineering majors. Next, we present the
approach we take through our curriculum to help students
develop marketable skills while learning to become lifelong
learners. We end with a series of narratives based on capstone
project experiences and discuss how the capstone project can
be used as an opportunity for students to choose specific skills
to refine.

II. MARKETPLACE FACTORS

Historically, the developed world benefited from an
industrial economy that offered employment opportunities for
all skill levels. However, the combination of globalization,
pervasive technical advancements, and shifting demography
has changed the employment equation. The knowledge
economy, with flexible technology and high performance work
systems, demands more skilled and autonomous workers [9].
Job requirements are extended beyond specific discipline based
skills and knowledge to more general skill sets including
learning, reasoning, communicating, and problem-solving with
knowledge that cuts across domains [2][9][10][11]. As Kolb



and Yeganeh point out, “Expertise at learning has become a
key capability necessary for survival, success and fulfillment”

[7].

Though it is often thought that graduates should enter the
workforce as a finished product, technical and scientific
knowledge evolves so quickly that it is possible that a person's
body of knowledge may become obsolete within a few years.
In domains undergoing rapid development such as computer
science, it is not whether a graduate is ready for the labor
market that is most important, rather, upon completion of a
degree, students must have not only useful and marketable
knowledge and skills, but also the ability to adapt to a
continually evolving workplace.

There are a variety of marketplace factors that have
influenced our design of a university-level curriculum in
computer science. We particularly consider the changing
demands of the 21st century workforce. We look at
employment rates and the perceived skills gap, the qualities
that employers desire in recent college graduates, and we look
at the transition from college to career. These issues guide our
discussion of the strategies we implement to prepare students
to become successful in their transition into the workforce.

A. 21" Century Competencies

The 21% century skills are defined as competencies
required for present and future jobs and include knowledge,
skills, abilities, work values, work contexts, and work
interests, as well as key tasks and activities required by
distinct occupations [9][12]. The U.S. Department of Labor’s
Occupational Information Network (O*NET) program has
developed a database with detailed information on the
competencies of workers by occupations [12]. Using the
O*NET data, Carnevale and colleagues at the Georgetown
University Center on Education and the Workforce identified
competencies highly associated with occupations requiring
computer science training [13]. These include cognitive
competencies, such as knowledge of math, physics, and other
scientific and engineering fields, as well as complex problem
solving skills, technology design, and programming. Non-
cognitive competencies include preferences for investigation
and independent work [13].

In Revisiting the STEM Workforce, a companion report to
Science and Engineering Indicators 2014, the National
Science Board describes multiple pathways to these
competencies. They identified a need to assess, enable and
strengthen workforce pathways and suggested a heavy
reliance on higher education in preparing students [3].

B. Employment Supply and Demand

Given the challenge of ever changing job requirements,
Carnevale suggests that a 21st century worker's prospects "are
increasingly grim" without a postsecondary education [3].

In 2012 6.2 million scientists and engineers were
employed in the United States, representing 4.8% of the total
United States workforce [14]. From 2008 to 2012,
employment in these areas increased by an annual growth rate
of 1.5%, while overall U.S. employment contracted by 0.9%.
Although science and engineering employment was
concentrated in two occupational groups, computer

occupations (56%) and engineers (25%), when viewed as an
aggregate, the increase in employment hides the differential
degrees of growth and decline in specialized occupations in
these areas [14], an important element in fully understanding
employment.

Because labor markets in science and engineering differ
greatly across fields, industries and time, it is easy to identify
a specialization that is in short supply. For example,
employment in social media may be expanding, while other
occupations shrink or are moved off shore. And though it is
true that highly skilled professional occupations almost always
have lower unemployment rates than the rest of the US
workforce, there are surprisingly high unemployment rates for
recent graduates such as engineering (7.0%), computer science
(7.8%) and information systems (11.7%) during the first year
[15].

This leads us to focus on how we can better prepare our
students for the workplace. We looked at additional
marketplace issues in an effort to determine what we can do to
increase their competitiveness in the marketplace. Do they
lack general 21st century skills, STEM competencies, or
computer skills? What do employers want? Are there issues
related to transitioning from college to the workplace?

C. A Skills Gap?

In a recent survey commissioned by the Chronicle of
Higher Education and Marketplace, over half of the employers
said they had trouble finding recent graduates to fill positions
at their company or organization. Nearly one third gave
colleges fair to poor marks for producing successful
employees, criticizing degree holders for lacking basic
workplace proficiencies [16]. A recent Bentley University
study revealed that there are significant disconnects between
students' perceptions of their preparation and employers'
expectations of students' preparation, and a disagreement over
who is responsible [17]. In a survey of 126 CEOs of major
U.S. companies conducted by Business Roundtable and
Change the Equation, 97% cited the “skills gap” as a problem
[18].

Jeffrey Selingo in The Washington Post asserts, "As the
price tag of college skyrockets and the job market for recent
college graduates tightens, students and their parents
increasingly view college as training for that first job out of
college rather than a broad education for life that provides
them with the ability to learn and move through multiple jobs
and careers" [2]. He goes on to suggest that most college
seniors are not ready for professional jobs. They either don't
have the hard skills in computer coding and data analysis, or,
more important, the soft skills employers are seeking such as
problem solving and the ability to communicate and
collaborate with co-workers and customers.

Conversely, Paul Krugman in the New York Times reports
that multiple studies have found no support for claims that
inadequate worker skills explain high unemployment [19].
Other discussions in the news media have suggested that the
change in the relationship between job openings and
unemployment denotes merely a mismatch due to geography
and demography [20], or that it is not a skills gap that



employers are referring to, but rather an experience gap that is
holding recent graduates back from the best jobs [6].
Following from this, it has been suggested that colleges should
be closing this gap by ensuring that students get meaningful
experiences preparing them for work long before they finish
school [6].

D. What Do Employers Want?

The majority of employers say that possessing both field-
specific knowledge and a broad range of knowledge and skills
are important for recent college graduate to achieve long-term
career success [21]. In broadest terms, demonstrated
proficiency in cross-cutting skills related to communication,
teamwork, ethical decision-making, critical thinking, and
applying knowledge in real-world settings rank as employer's
top priorities when hiring [9][22]. The ability to listen,
interpret, follow instructions, and communicate with other
people both orally and through writing are also listed [23], as
are skills that demonstrate aptitude in a social setting and an
ability to work in a team [24][25].

An Association of American Colleges and Universities
survey found that employers place the greatest value on
demonstrated proficiencies in skills and knowledge that cut
across all majors; 88% of surveyed employers thought that it
was important for colleges and universities to ensure that
students are prepared to complete an applied learning project,
and 60% thought that all students should complete a
significant applied learning project before graduating [21].
The majority of employers stated that they were more likely to
consider a job candidate who had participated in an internship,
senior project, collaborative research project, or a field or
community based project than a candidate who had not.

E. Challenges for Transition from College to Career

Currently, most students have opportunities to learn large
amounts of domain knowledge and skills, but with few
learning opportunities embedded in real work. Yet, when they
graduate they are expected to be capable of applying
knowledge and skills with flexibility. They must know what to
use when, and they are expected to adapt their knowledge and
skills to a variety of situations. We have found that even with
project-based and capstone courses students may not be well
prepared in domains outside of computer science. More
importantly, they lack the skills to understand and remedy this
situation. Though they should be ready for continued
professional development, they may not be. Boshuizen's
example of a software engineer who graduated and within five
years had to not only stay up to date by learning a new
language, but also adapt to completely new concepts and
technologies with the introduction of the next disruptive
technology [8] provides an example of the most sought after
career skills — those skills related to job retention [26].

Smith and Gast [27] proposed, “There is a great myth that
all seniors are ready for graduation and their impending
transition into careers or graduate education.” This is
supported by research reported by Goleman, LaPlante, and
Shivpuri and Kim suggesting that many students finish college
or enter the workforce only to find that they are ill prepared
for dealing with many aspects of both their personal and
working lives [28] [29] [30]. Even though job-related domain

knowledge is critical for workplace success, there are other
necessary skills needed for success in the workplace.

The transition to a career is often difficult because it
requires the reorganization of self and the development of a
new set of beliefs about life and career. Building on Erikson’s
theories of ego identity development in which he argues that
establishing an ego identity (an understanding of who we are
within the context of who we have been and our place in the
social order) is the primary task of adolescence [31], Macia
contends that college students are at the point of developing
identity as a result of exploration and commitment [32].
Hansen talks about this as an identified point in an
individual’s life when they face anxiety and a sense of being
adrift, lost [33]. After years of learning the system of how to
succeed in school, the twenty something college graduates are
thrown into the world of work with no real understanding of
how to succeed in it [33]. They are forced to learn a new set of
skills and attitudes that align with the workplace [34][35]. He
identified critical issues that graduates face when making the
transition from college to work [33]. Those that can be
addressed in curriculum include:

e Time related issues - shifting from planning one’s own
schedule to working five days a week, eight hours a
day,

e Learning everything you didn't learn in college and
dealing with people of different personality types,

e Professionalism in the workplace based on who you are
and what you want to do, and

e Developing a reputation as a valuable employee.

Another approach to address this transition is through
internships. To develop mastery, students must acquire
component skills, practice integrating them, and know when to
apply them. Providing an opportunity to reflect on and
integrate their academic experience into the workplace as a
professional, quality internships focus on critical skills that
employers value highly new employees will need to be
successful: risk-taking, leadership, teamwork  and
collaboration, critical thinking and problem solving [6][36].
The National Association of Colleges and Employers reported
that 63% of paid interns received at least one job offer post-
graduation [21]. Lander reports that in 2012 69% of companies
with 100 employees or more offered fulltime jobs to their
interns and that interns had a seven in ten chance of being hired
by the company they interned with [37].

III. ENHANCING DEVELOPMENT OF WORKPLACE READINESS

Degree programs in computer science are designed to
prepare students with marketable expertise to enter the
computing and information fields, as well as the skills and
education required to adapt to the rapidly changing
characteristics of the fields [38]. Anticipating shifts in skills
and abilities, CAC (Computing Accreditation commission)
within ABET (Accreditation Board for Engineering and
Technology) provides guidelines that challenge faculty to
prepare computer science graduates for careers and continuous
learning in the ever changing knowledge-intensive workplace
[39][40]. Thus, computer science education must cultivate a



wide range of capabilities that extend from current
engineering and professional practice to those skills and
knowledge sets that will result in the next generation of
computer scientists with the abilities to lead and solve
challenges well into the 21% century [41]. In this section, we
describe the bachelor’s and master’s degrees that are offered
by our department and discuss how various learning
approaches are incorporated into our curriculum. We then
discuss ideas for personalizing the curriculum based on the
experiences and desired learning outcomes of individual
students. The final section presents narratives as examples of
how the capstone project has been personalized for our
students.

A. Computer Science Curricula

The University of Texas-Pan American (UTPA) offers
ABET accredited degrees in computer science and computer
engineering, and master's degrees in computer science and in
information technology. In Fall 2014, approximately 300
students were enrolled in the computer science bachelor’s
degree, 250 students in the computer engineering bachelor’s
degree, and 150 in the graduate programs. In addition to
providing a core body of knowledge in the domain, the
educational objectives for the degree programs include
providing graduates with an understanding of social,
professional and ethical considerations related to their
disciplines. This paper discusses our use of deliberate practice,
experiential learning, and the undergraduate capstone course
and the graduate level master's project course to provide
personalized opportunities for students to better prepare
themselves for their careers.

The undergraduate curriculum for both the computer
science and computer engineering degrees begins with a
course to introduce the discipline. The course sets context for
the remaninder of the program, providing a foundation for the
fundamental concepts of problem solving, algorithms and
programming. Concrete exercises with limited solution spaces
keep students focused on one or two issues at a time. For the
last quarter of the course, robots are used to provide
opportunities for students to integrate all of the course
concepts with immediate and concrete visual feedback. Over
the next two years, the curriculum focuses on skill
development by introducing progressively more abstract
concepts. It incorporates deliberate practice in both lectures
and labs in which student performance is compared against an
ideal model of performance to help students develop
programming skills, as well as introduce problem solving and
languages. The curriculum moves from concrete examples
with demonstrations of concepts and constructs to more
abstract levels of problem solving. This deliberate practice
facilitates a "spiral of knowledge development" [36].

A junior level course in systems programming provides an
opportunity to complete an indiviudal semester long project in
four well defined stages. This creates a space within the
curriculum that allows students to transition from iterative
practice to more experiential learning. This shift allows them
to develop a knowledge framework that organizes both factual
and domain knowledge. Students are able to increase their
learning effectiveness through four modes of learning:

experiencing, reflecting, thinking, and acting, all of which are
skills and abilities found in the 21* century competencies [36].

During the final year of the undergraduate curriculum,
students typically take courses that have more open-ended
projects, and students complete a capstone project.

The master’s curriculum focuses on providing students
with an opportunity to develop a deeper understanding of
fundamental concepts of computer science, as well as broaden
exposure to specialized topics. Through elective courses and a
capstone project, students can choose to focus on a particular
area of interest. Computer science master’s students have two
choices for the capstone project: a one-semester project or a
two-semester thesis. The information technology master’s
curriculum is designed for students who earned a bachelor’s
degree in a field that is not computing based. The first
semester courses provide a leveling experience for these
students. At the end of the information technology degree
program, students complete a one-semester project.

B. Project Based Courses

The deliberate incorporation of experiential learning in
engineering and computer science education is common
[36][42][43]. We suggest that a key is to give students project-
based work or field studies earlier in their academic career.
This provides students with more activities that integrate the
lessons of the classroom with the real world [42]. These
experiences can be used to address cither false beliefs or
potential gaps in knowledge and skills that might prevent
graduates from successfully advancing their education, finding
a job, and succeeding in their career.

We require a project based course in software engineering
in each of the undergraduate degrees which may be taken after
students have completed courses in advanced algorithms and
data structures and in systems programming. The course
provides a formal approach to the state-of-the-art techniques in
software design and development with focused discussion on
project planning, requirements, specification, system design,
testing and implementation, and integration of the knowledge
that students have learned in their other classes. Team projects
are used to provide some experience in real world problem
solving. The nature of the projects requires that students learn
to not only apply software engineering principles, but, more
importantly, develop collaborative and project management
skills and expand their written and oral communication
proficiency. Teams work on identified problems or challenges,
most often involving concepts outside of the students’ domains
of expertise. This forces students to expand their existing
knowledge base beyond the principles of their discipline and
software engineering. Addressing a real problem adds value
and motivation to the learning experience: the project becomes
a challenge with multiple options for a solution, not just an
exercise. Students take ownership, and the process to a solution
results in identifiable learning outcomes [4][23][44]. At the
graduate level, a similar course is offered for both of the
degrees. The graduate software engineering course places more
emphasis on issues of project management and resource
management.



All of the software engineering courses provide an
opportunity for students to experience a number of Hansen's
critical transition issues. To successfully work within a team
students must learn to shift their planning from self to that of
the team, often resulting in concessions to schedules developed
by the team. They must learn to deal with individuals with
different skill sets and different personalities. On a team they
must represent their skills and knowledge with honesty. If
successful, they learn how to be a valuable team member.

Aside from a required theory course and a capstone senior
project, the undergraudate curriculum provides the freedom
for students to choose multiple paths through their upper
division courses. Through discussion with faculty, students
choose pathways that help them reach short term and long
term career goals.

Both the undergraduate and graduate database courses
include a semester-long project in which students work in
groups to design and demonstrate the use of a relational
database schema. Students select their own project topic and
are encouraged to work with a real client or real problem. The
project is divided into phases that are spread throughout the
semester. Student teams receive feedback from the instructor
on the deliverables for each phase and are encouraged to
modify their design based on this feedback prior to progressing
to the next phase. The structured phases of the database project
help students to understand the software design process, while
the open topic of the project provides students with the
opportunity to customize the project based on their own
interests and learning goals.

These example courses provide a formative learning
environment where students can reflect on their experiences,
assess their performance, apply feedback to improve their
work, and identify their strengths and their weaknesses.
Multiple presentations that address content and process allow
students to refine communication skills. One of the critical
skills desired by employers, and as Jarrett of KORU explains,
communication is one of the easiest skill areas to improve in a
short amount of time [2][29].

C. Internships

Though we encourage students to participate in
internships, we are faced with two significant challenges. The
first is that there are 21 million college students and only 2
million internships. The “simple” solution is to create 19
million more paid internships, but it seems highly improbable
that this will happen. The second challenge is more closely
aligned with our specific student populations. Many of the
students have commitments that do not allow them to leave
the region until after graduation. To address this challenge, we
work with our local community to create opportunities for
service learning and in this way create opportunities similar to
those available through internships. For example, a student's
volunteer work with a local nonprofit on social media can
evolve into a paid position with the organization. Similarly, an
unpaid internship at a local school district can lead to a
permanent position. Recently, a project started in a software
engineering course with a potential client turned into an
opportunity for a team hire for the summer to complete the
work.

D. Capstone and Master’s Project Courses

The undergraduate curriculum includes a capstone senior
project in which students construct a software product,
following it through the stages from initial specification to the
final completed project. The master's in computer science
requires a thesis or final project, and the master's in
information technology requires a final project. Those students
who intend to extend their education beyond the master's level
are directed towards the thesis option, while those students
who intend to use the master's as their terminal degree are
directed towards the final project.

The role of the capstone course is for students to integrate
and synthesize learning from within the academic major to help
students see the coherence across the discipline’s body of
knowledge. In the senior design and senior project courses in
computer science, typically the goal is to promote coherence
and relevance of general education and to foster conceptual
connections between a student’s general education and that in
computer science. Design projects foster integration and
synthesis within computer science and often require students to
delve into other knowledge domains. The courses provide
students many opportunities to explicitly develop skills,
competencies, and perspectives that were either only tacitly or
parenthetically introduced in other areas of the curricula (or
missed altogether), improve their career preparation and
facilitate their transition from an academic environment to the
workplace.

E. Thinking about Career Readiness

We contend that it is important for student success to
recognize the role that universities can play in helping
students work on personal competence skills, social skills, and
career and employment skills concurrently. Career
development processes can be embedded in the curriculum
and assist students in understanding, evaluating, and
developing their personal competencies as they prepare to
transition to the workplace. We can add focus on the time of
transition from school to work, so that we might better prepare
graduates to make this transition - to change their mindset
from one geared toward freedom and autonomy to one of
structure and teamwork [17]. Getting a job should not be
something done after college, rather it should be a multistep
process within the curriculum.

IV. EXAMPLE EXPERIENCES

Knowing that “context and continual integration across
time” promotes the transfer of knowledge in new contexts, we
have opted to go beyond traditional experiential learning
methods including project based courses, capstone courses,
cooperative experiences and internships to provide further
opportunities to assist students in developing the necessary
skills required to transition from college to the workplace. We
began by developing a simulated corporate environment
distributed over time and space to better assist students in
transitioning from college to career [42]. Small group contexts
provided opportunities for students to learn to communicate
clearly in multiple media formats, deal with managing and
applying large quantities of data, and making decisions with
incomplete information. Students learn to transfer existing
knowledge in changing contexts while simultaneously



implementing changes in the areas of personal growth and
career development.

In an effort to more closely address the college to career
transition, we then extended the simulated environment to
support students in meeting academic goals and expectations,
facilitating college and career planning and transition to the
workplace. By scaffolding the learning experience, students
had opportunities to master common skills while still allowing
them to tailor individualized learning based on their post-
secondary goals. Even though specific student goals and
pathways varied, all students were expected to meet similarly
rigorous standards. The specific student experiences were
shaped by the students' goals, not their prior performance, and
were also flexible, allowing students to alter programs to align
with their changing post-secondary plans.

The following personal stories provide examples. The
goals and expectations for students covered a wide range of
knowledge and skills that extended beyond computer science
and information technology domains. Their pathways reflect
individual career interests and aspirations that were driven by
state and national economic needs in conjunction with
personal circumstances.

A. Lilia’s Story

Though hesitant to accept an internship 864 miles from her
family, Lilia was able to coordinate care for her two young
daughters with her parents. So, after her junior year as a
computer science major, she accepted a summer internship in
the technology division of an international food processing
company. With her daughters in trusted hands, she was able to
focus on the experience and fully participate in a well-
structured corporate internship program.

As with numerous other internships, at her internship exit
interview, Lilia was offered a job upon completion of her
degree. She had a corporate job waiting for her, with the
potential for a long and successful career. It would have
seemed that she would return to school, breeze through her
classes, graduate, and move her daughters half way across the
country to begin a career. Though she did return to school, and
her classes went well, she returned from her internship, not
doubting her computational skills, but rather concerned about
her writing. Rather than completing a traditional capstone
senior project, she worked with her faculty advisor to craft an
experience that met the definition of the senior project, but
more importantly focused her attention on honing her writing
skills.

Lilia decided to complete a service learning project
involving the creation of detailed and complete requirements
and specific analysis documents for a software project
supporting all organization of a local non-profit. By
combining service learning, basic writing and software
engineering, Lilia was able to practice professional writing in
a situation that required her extant knowledge of the software
development process. An unintended outcome of the
experience was the opportunity for her to improve her
evaluative and intentional listening skills as she elicited
requirements from the non-profit's staff.

B. Salmon’s Story

Salmon participated in a museum reservation system
project as part of the graduate software engineering course. He
also took the required database course, but worked on a
different project. For the capstone project for the master's
degree, Salmon decided to focus on the database component
for the museum reservation system. His project expanded the
project from the software engineering course by considering a
database design for a more general-purpose system that could
be used by organizations that handle reservations for a variety
of types of events, including tours, room reservations, and
reservations of resources. Additionally, the database provided
for the storage and retrieval of membership information and
staff assignment for events.

This project helped Salmon develop a variety of skills that
he will use in the future. When planning the database design,
he combined the requirements of the museum with those of
another potential client. This required him to abstract the
specific needs of each client and focus on how these specific
needs could be met by a flexible and general database design.
Additionally, he considered how the schema could adapt to
new customers in the future. The ability to design a product
that is flexible enough to meet the requirements of currently
unknown customers is an important skill that is required in the
corporate world. Additionally, Salmon wrote documentation
for the database design that explained the design and provides
a sample application with examples of how the database can
be used for creating reservations and generating reports.

C. Victor's Story

Victor's master's project also evolved from the graduate
software engineering class project, but with a quite different
direction. His role focused on development of the prototype,
and it was demonstrated for the class and the client at the end
of the semester. The goal of Victor’s master's project was to
deliver a completed software application to the museum and
assist the staff with setting up and rolling out the product.

Over the summer, Victor took control and responsibility
for his own learning and engagement with the project. Victor
worked on fleshing out the aspects of the system that the team
had not included in the prototype. To enhance the
functionality and usability of the software, Victor reviewed
the requirements document, and incorporated several features
that his class team had not included in their requirements.

By early fall semester, Victor thought that the product was
nearly completed and looked forward to taking the application
to the museum for testing. But the situation at the museum had
changed over the summer. Personnel at the museum had
changed, so the software would be delivered to a new client
representative. As a result, Victor had to handle a number of
changed and added requirements. Victor was able to deliver
nearly all of the changes and make several adjustments to
enhance usability. Near the end of the semester, Victor helped
the museum’s information technology specialist set up the
software to run on the museum’s server. Victor also created an
extensive help/training video to support the software and
offered to provide a rollout period for the software in case the
client encountered problems.



In addition to his project, Victor served as a teaching
assistant in the computer science department. Working closely
with an experienced faculty member over two years, Victor
took on more and more responsibility for the delivery of a
freshman level computer science course. During his first
semester, he assisted the faculty member with a structured lab
component. During the second semester he volunteered to
both lead lab and occasionally provide a lecture. Reflecting on
his experience and the student outcomes, Victor experimented
with novel methods for content delivery during his third
semester. Finally, during his fourth and last semester, roles
were reversed, and the faculty member served as his assistant.

Although Victor had considered a career in software
development, upon graduation, Victor accepted an offer to
teach at a local community college.

V. CONCLUSION

It is our hope that insights and stories we share will help
others experiment with strategies leading to changes in the
curriculum that accommodate the boarder landscape of
learning required in computer science to maintain a strong,
capable workforce, as the workforce needs of the country
change. We suggest that these extensions to traditional
experiential learning serve as strategies for deliberate and
intentional cultivation of skill sets beyond those of the
discipline. As a result, students are equipped to better
articulate career goals, skills and abilities, and their
relationship to the major. They are able to explain the
connection between what they are learning in their discipline
and the world of work. We propose that these experiences
help students move beyond becoming lifelong learners; the
experiences assist students to position themselves for lifetime
employability. The experiences equip students to strategically
and successfully navigate transitions. They serve to support
their successful navigation of the path from college to the
workplace with clarity, confidence and competence.

Finally, we suggest that although the strategies discussed
have been successfully implemented at the faculty level, it is
appropriate to intentionally embed career development skills
that support the evolving economy into the fabric of the
curriculum across the institution. The jobs are there; so is the
perception of a "skills gap." There is also an experience gap -
one that universities can help bridge.
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