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Abstract

This study examined the perspectives on academic preparation and job skill needs of Information Systems program
graduates from an Eastern state in the US. A historical review of the literature surrounding information systems skill
requirements was conducted for this study, to provide an understanding of the changes in information systems over
the past several decades. This historical look at the literature placed into perspective the fact that the field changes
rapidly, causing the need for the information systems professional to also continuously change. The study employed
a non-experimental, research design to allow a descriptive interpretation of the views of recent IS graduates. The
results of the study revealed that a consensus exists regarding the perceptions of the skills needed for the information
systems worker. However, graduates are concerned about how these skills are being delivered to develop competent
information systems professionals for the work force.
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1. Introduction

The purpose of this research was to study the perspectives of academic preparation and job skill needs of IS program
graduates. This examination can provide insight into the effectiveness of undergraduate programs and identify areas
for collaboration and improvement in the development of information systems (IS) graduates for the work force. The
evaluation of recent graduate opinions may lead to more effective identification of skill requirements and ways for
industry to communicate necessary requirements to aid in the development of more skillful employees. A better
understanding of these factors can assist in the formulation of recommendations to address the IS skills expectation
gap.

The study findings will have importance for curriculum development and augmentation of university plans of study.
Because academia is constantly trying to map, revise, update, and adjust skill development techniques, a deeper
understanding of how to acquire current skills would help to improve the employee recruitment process. Information
Systems solutions must be constructed and implemented rapidly and efficiently despite the constant changes in
technology. Exploring ways to effectively understand skills needed in the discipline will help organizations to stay
abreast of system analysis, design, and rapid application development that are vital to the success of IS
deployment.

2. Literature Review

For the past 40 years, various articles have been written ,from qualitative and quantitative perspectives, about the
skill expectations needed by such technical professionals as IS workers and the satisfaction of the industry
(Shrout ,1970; Cheney & Lyons, 1980; Watson, Young,Miranda & Seerly, 1990; Ashley & Padget, 1998; Trauth,
Farwell, & Lee, 1995; Jacobson & Armstrong, 200; Hardin, Joshi & Li, 2002; Kittner and Papp, 2004; Kim, Hsu,
& Stern, 2006; Legier, Woodward & martin, 2013). Understanding the skills needed of IS workers is imperative
because as the economy changes, industry requirements also change, causing a need for skill requirements to be
reassessed periodically. Therefore, a focus on the preparedness of IS graduates from the perspectives of graduates
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merits continuous research. Satisfying the staffing needs of the marketplace is a major focus for employers. IS hiring
managers seek individuals who already possess practical experience and current IS skills. Since companies look to
universities to provide such individuals, it is important to explore if individuals who intend to work in this discipline
are adequately prepared by the academic institutions they attend.

3. Methodology
For this study, the researchers posed the following questions:

1. What Information Systems undergraduate program elements most helped and hindered success on the job
for the Information Systems graduates?

2. In what ways did Information Systems undergraduate programs effectively meet instructional and job
preparation needs of the Information Systems graduates?

What skills do the Information Systems graduates use on the job?

4. What Information Systems undergraduate program elements do Information Systems graduates lack that
should be added to strengthen Information Systems undergraduate programs?

This type of information will allow stakeholders, such as IS hiring managers and IS professors, to explore more
efficient tactics to strengthen the lines of communication of required skills needed by IS workers, thus resulting in
more effectively prepared IS employees.

Twenty participants were randomly selected for this study. The participants came from three of the seven schools
solicited for participation. Using the professional networking site LinkedIn, recent university graduates were
identified as candidates for participation in the study. To identify participants using LinkedIn, the researchers
followed the steps within the application to join seven university alumni groups in Eastern United States. Once
access to the groups was available, recent IS graduates in the last 2 years were identified. Based on name and job title
information obtained on LinkedIn, contact information for the individuals was retrieved via the World Wide Web
open source information. Contact with potential participants was established through e-mail. The recruitment e-mail
and the informed consent form were sent to each participant. The recruits were asked to fax or e-mail the signed
informed consent form back to the researchers. All participants were asked to give consent over the telephone once
more, prior to participating in the interview process.

This study used a non-experimental research design to allow a descriptive interpretation of the views of recent IS
graduates. An interview guide was used to facilitate the collection of data from the participants. The document was
divided into 4 distinct areas in order to collect information about program elements, job preparation, skill
development and the state of information systems in university programs. Because of the exploratory nature of the
study, no hypotheses were formulated or tested. However, a field test was performed to assess the appropriateness of
the research questions. The test was performed with three terminally degreed individuals who were not participants
in the study.

Semi structured telephone interviews were scheduled and held with each participant. The research was conducted
using interview procedures that ensured the participants would not be identified directly or indirectly. All telephone
interviews were digitally recorded while in progress and transcribed verbatim directly afterward. The transcripts
were compared to the recordings to ensure validity, and the interview data were interpreted from a qualitative
perspective. The researchers also collected and analyzed IS program curricula from the universities from which the
participants graduated. The data was analyzed for patterns and themes that allowed the researchers to draw
conclusions about the preparation of IS graduates.

4. Results

The first research question asked: “What information systems undergraduate program elements most helped and
hindered success on the job for the information systems graduates?” The participants were asked to reflect on their
core courses and answer a number of questions about the elements of their programs. The participants learned a
number of skills. Table 1 shows the hard skills that participants stated they learned from their undergraduate IS
program. Table 2 shows the soft (interpersonal) skills that participants stated they learned from their undergraduate
IS program. Each of the tables also shows the frequency for each skill. Writing was the most mentioned hard skill.
Writing process documents and providing systems reports appeared to be routine actions for the participants.
Providing clear and accurate information is vital to the decisions and operations of an organization; therefore, IS
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workers must possess sufficient writing skills to provide information that allows managers and development teams to
perform activities supporting organization goals.

Table 1. Hard Skills Learned in the Undergraduate Programs included in the Study

Hard skills learned n
Writing 8
Business application use 6
Programming 3
Networking 2

Problem solving was the most mentioned soft skill. IS workers must possess the ability to work through issues to
reach a resolution. These skills should be developed in a number of ways in order to prepare individuals to become
flexible, critical thinkers. IS professionals may have to approach a problem mathematically or operationally;
therefore, ability to think critically and provide viable solutions is extremely important in IS work. Although
elements of system security can require hard skills when referring to integrating security hardware and software, one
participant referred to system security from a soft skill perspective, stating that “deciding on policy and procedures
for security measures is often a huge task.”

Table 2. Soft Skills Learned in the Undergraduate Programs Included in the Study

Soft skills learned
Problem solving
Analysis

Teamwork
Management

Security Documentation

—_— W W L 0|3

Based on the responses, more soft skills were expressed than hard skills. The majority of the participants said the
materials used in the IS courses were timely. However, seven of the 20 participants expressed reservations about the
outdatedness of course material. One participant summarized the responses concerning the instructional material,
stating, “At the pace that technology moves, it’s understandable that there will be a lapse in the materials presented
in our courses. Therefore, the text and materials were not so far out of date that they were not applicable.” Figure 1
shows a summary of the results.

Timely Materials Reservations About
Outdatedness of Materials

Figure 1. Perceptions on Timeliness of Course Materials

All of the participants were satisfied with the technologies used to deliver course material (see Figure 2). However,
the researchers decided to probe for more information about course delivery and found that the delivery of the
material is most often limited to lecture and PowerPoint presentations. One participant stated with conviction, “I
would have loved more labs and chances to apply what I learned in the different lectures to get as much practice as
possible.” This suggests that a more active, hands-on approach to course delivery and learning is worth exploring.
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Figure 2. Perceptions on Technologies Used to Deliver Course Information

Various IS program elements were stated as necessary for the success of IS graduates. Based on the responses, a
significant number of soft skills were provided by the respondents. One participant stated that a majority of my
classes required me to work in teams, so I learned how to be a team player and I learned a lot from my classmates
that I did not necessarily learn from the teacher or the textbook.

A second participant stated that strong communication, problem solving, research methods, and technical skills are
useful for IS graduates. “Graduates will need these skills to help the organization where they work to stay
competitive,” stated the participant. A summary of the skills participants provided as useful for the success of IS
graduates can be found in Figure 3.

OoOrRLrNWhUION

Figure 3. Skills Participants Provided as Useful for the Success of IS Graduates

When asked which elements were least useful, programming was the number one response. One respondent stated
that “languages such as COBOL are out of date and I feel that I did not need to learn this language in my curriculum.
I could have learned something else more useful.” Another participant responded, “There were about five classes that
focused heavily on programming in my program, while other platforms like i1OS and database course materials
suffered from lack of exposure.”

Positive adjectives used to describe the experiences of the participants in their programs were “acceptable,”
“enjoyable,” and “sufficient.” One participant stated that the mix of materials in his program was “perfect for
someone who was not trying to be a straight programmer or mathematician but still wanted to work in IT and have a
cutting-edge skill set.” “Stressful” was the only negative adjective given to describe experiences in an IS program.
While participants found the lectures and course materials to be useful, the appeal for more hands-on activities
relating to real-world business issues and situations surfaced continuously. However, participants stated that
repetition, the expertise of the teachers, and practicing helped them to learn IS concepts.

Overall, the responses were positive about how well IS departments prepared participants for their current positions
in IS (see Figure 4). One participant responded that the program provided significant preparation for the job market.
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Another stated, “My program helped me to develop skills that prepared me for my current position.” A third
participant said that her program was “as good as it could be without actual job training experience.” A fourth
participant stated that their IS development happened more on the job than in the program. However, what is
interesting to note is that this student was willing to recommend the program to others. The rest of the participants
were willing to recommend their programs as well.

20

15 A

10 A

N i .

0 T . f
Well Somewhat Not Well

Figure 4. Perceptions on How Well Graduates Were Prepared for IS Work

The second research question asked, “In what ways did IS undergraduate programs effectively meet instructional and
job preparation needs of the information systems graduates?” Ninety percent of the participants said the skills they
acquired in their IS program are needed to do their job. A summary of the results are located in Figure 5. One
participant stated, “Although I learned programming, I also learned analytical and communication skills, which
helped me determine requirements and explain elements of coding to management in a manner that makes sense to
them.” This suggests that there is value in developing soft skills within university programs.

10 A

Yes No
Figure 5. Responses on Whether Skills Acquired in IS Program Were Needed for IS Positions

The third research question asked, “What skills do information systems graduates use on the job?” Of the skills that
were acquired, those that participants were using in their work are listed and categorized in Table 3. Five of the skills
used on the job were hard skills and 7 of the skills were soft skills.
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Table 3. Skills Participants Use On the Job

Skills used Skill type

Testing applications Hard skills
Networking Hard skill
Security Implementation Hard skill
Programming Hard skills
Business application use Hard skills
Writing Hard skill
Teamwork Soft skill
Problem solving Soft skill
Verbal communication Soft skill
Understanding Internet protocol Soft skill
Analysis Soft skills
Management Soft skills

Based on participant responses, the course materials from the programs included in this study appear to have had a
positive effect on the participants’ maintaining their positions. One participant stated with excitement, “The courses
have helped me tremendously! There were even times when we were covering something in class that I was actually
doing at work for that week.” A second participant described herself as “well rounded” because of the courses she
took in her program. Figure 6 gives an overview of how well the course materials in the programs included in this
study helped participants maintain their positions on the job.
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Figure 6. Perceptions of How Well Course Materials Help Graduates Maintain Their Jobs

The fourth research question asked, “What information systems undergraduate program elements do information
systems graduates lack that should be added to strengthen information systems undergraduate programs?” The
number-one additional area the participants needed on their job was SQL. SQL is an enterprise programming
language designed for managing relational databases. According to “7 Key Skills” (2011), this is a key skill that
graduates lack. Project management and gathering user requirements were also areas of concern. The researchers
found that although participants may have been exposed to these subjects throughout their core courses, there was no
formal instruction for these elements.

5. Conclusion

Although technology is moving at a rapid pace, the participants in this study stated the course materials were
reasonably relevant. However, participants expressed some concern about the level of student engagement in the
classroom as teaching methods were often limited to lectures and PowerPoint presentations. The majority of the
participants said they were prepared for their jobs in information systems and they attributed their preparedness to
the instruction received in their respective IS programs. All of the skills acquired by the participants were aligned
with the skills mentioned in the literature as necessary for IS workers. With the exception of oral communication and
an understanding of Internet protocol, the participants listed the same skills that they have learned as skills that they
use on the job. This feedback suggests that the courses in the various programs have been used to effectively develop
many of the essential skills needed to become competent IS professionals.
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The participants also shared that they experienced some anxiety about the number and types of programming
languages taught. Half of the participants admitted that they thought twice about continuing in the IS track after
realizing the number of programming classes that were required. Although programming is an appropriate element of
IS curricula, there was concern about the number of course offerings and exposure to the programming courses best
suited for IS work. Graduates recommended that SQL be the primary programming language for IS programs. This
suggests that program leaders may need to reevaluate their curriculum requirements to ensure alignment of course
offerings with skill development requirements of industry.

Programming languages such as Java, C, and C++ are among the most popular languages being used by computer
scientists today. However, popular does not always mean functional or appropriate. SQL appears to be the most
needed language in the IS discipline; therefore, IS majors should be competent in this language prior to graduation as
they will become project managers, information systems analysts or database administrators, not computer scientists
in most cases. Competency in SQL is necessary because it has become a part of most database architecture. The
ability to run SQL statements in order to provide system updates, import new data into a database, or to extract
information from the database are just some of the necessary activities IS workers must do to be effective on the job.

Graduates also recommended that programs include more simulations of performance requirements of the business
environment. The requirements should be added to the core courses to better prepare graduates to address real-world
problems with practical options that may be used for solutions. Such practice in the IS programs would better equip
graduates entering the workplace. A majority of the participants said they read cases and were provided lectures on
the problems but had very little in-class experience solving the problems individually or as teams.

Employment in the IS field is expected to grow through 2020 (Csory, 2013). This projection indicates that IS
professionals will be in the forefront of organizations providing processes and procedures for implementation and
integration of information technologies. The 21st-century information systems professional must blend technical and
interpersonal skills to effectively understand and communicate business operations and organization strategies.
While academia is addressing most of the technical skills through course content, nontechnical skills appear to
require development beyond the traditional classroom environment. This implies that institutions should examine
their current programs to ensure that the skills current IS professionals are using are aligned with what is being
developed through university programs. Figure 7 illustrates the skills that contribute to a prepared information
systems graduate and the mediums that can be used to achieve the development of those skills for job preparation.

Soft Skills

Hard Skills

Testing applications Internal to Programs:

THEORY
ACTIVE LEARNING

Analysis

Writing Speaking

Networking

Management

External to Programs:
INTERNSHIPS
CERTIFICATION

Problem solving

Security Implementation

Teamwork

Programming: Database, Application Cognition

Project Management

Business application use

Figure 7. Skills Used in IS Work and Preparation Methods

Organizations look to universities to provide individuals prepared for the job market; therefore, it is important to
explore if individuals who intend to work in this discipline are adequately prepared. A lack of required skills could
lead to errors in data collection, hardware configuration, software development, and procedures. These inaccuracies
cost a company time and money, impacting organizational growth and success. This study explored the required
skills of IS graduates and if the graduates felt these skills were sufficient for IS positions in the job market. An
improved understanding of the requirements needed for the job market between industry and academia can set the
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stage for continuous improvement of skill development.

6. Future Research

The researchers also identified opportunities for future research based on the skill requirement data provided by the
participants. Several opportunities are evident based on the findings of the study. Upon review of the findings from
this study, researchers could investigate the requirements for providing certifications to undergraduates, explore the
perceptions of job preparation and IS skill requirements by gender, and even explore the impact of nontraditional
classroom designs in the IS discipline.
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