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Introduction, Background, and Definitions
The purpose of this report is to provide career advisors with basic information about Information Technology Careers. 

Information technology has existed almost since the beginning of time (Butler, 2007). However, with the advent of computers, the information technology field, as most people think of it today, has largely evolved in our lifetime (Mondal, 2008). The terminology has changed as well. As a formal field of study, information technology was not differentiated from computer science until the last quarter of the 20th century. Until that time computer science was the protégé of math and engineering departments. Sometime during the 1980’s, information technology curriculums split between the more applied or practical aspects (which became known as the computer technology field) and the theory (which remained the computer science field). The computer science field has laid the infrastructure for the tremendous growth spurt of information technology in our lifetime by developing the building tools – programming languages, databases, operating systems, and network protocols to go along with the computer and communications hardware innovations coming from the engineering fields.  Computer science’s more practical sister (the computer technology field) initially specialized in the business side of computing and its infrastructure. Applications programmers and systems analysts were trained to work in IT (information technology) departments of large organizations that could afford to maintain a mainframe computer shop. With the advent of the microchip, desktop computers, networks, and the internet, the information technology field has become more and more specialized and diversified. Today innovation and emphasis has moved from the desktop to wireless handheld devices such as blackberries, palmtops, and mp3 players, which allow people to access the internet on the go and to collaborate anywhere at any time.  Accordingly, the term information technology has become very, very broad. It encompasses a wide range of career directions and opportunities. As information technology has become an integral part of our lives, the lines have blurred between information technology and other fields – such as arts, medicine, telecommunication, and media to name a few. Consequently, information technology often requires primary or secondary specialties in other areas.
Following are definitions of information technology as it stands today: 

· “A term that encompasses technologies in the field of telecommunication and computing (everything related to processing and transfer of data).”  (PC Basics 1, basic terminology section, item 2, n. d.) 
· “A term that encompasses all forms of technology used to create, store, exchange and utilize information in its various forms including business data, conversations, still images, motion pictures and multimedia presentations.” (Term definition: Information Technology, n. d.)
· “A set of tools, processes, and methodologies (such as coding/programming, data communications, data conversion, storage and retrieval, systems analysis and design, systems control) and associated equipment employed to collect, process, and present information. In broad terms, IT also includes office automation, multimedia, and telecommunications.” (Information Technology (IT), n. d.)
Perhaps a more enlightening description of what comprises the field of information technology is a list of its various career areas, as delineated in the Occupational Outlook Handbook (2010-2011 edition). These include Computer Scientists, Software Engineers, Programmers, Systems Analysts, Programmers, Programmer / Analysts, Network Administrators, Computer Security Specialists, Database Administrators, Web Developers, and Computer Support Specialists to name a few. Some of the skills utilized in the information technology field are analyzing; creating solutions that answer business problems, needs, and opportunities; problem-solving, trouble-shooting, and technical support;  project-management; technical writing; programming; web design; systems design, configuration, and optimization (both hardware and software); and data mining. Again this list is not comprehensive.
From 1994 to 2004, the information technology industry posted “a staggering 8.0-percent annual growth rate” (United States Department of Labor, Industry Snapshots section, para. 1, 2010). While job growth through 2014 is projected to slow down a bit due to off-shore outsourcing and other factors, the information technology field continues to be one of the “economy’s largest and fastest sources of employment growth,” with 1.6 million new jobs projected to be added (United States Department of Labor, Industry Snapshots section, para. 1, 2010). The United States Department of Labor goes on to say (para.2, 2010) that “The main growth catalyst for this industry is expected to be the persistent evolution of technology and business' constant effort to absorb and integrate these resources to enhance their productivity and expand their market opportunities.” In the scenario just described, some areas of specialization — for instance “straight vanilla” programming (Schwartz, 2007) may experience a decline while other areas will experience a growth spurt. 
As career advisors for the information technology field, we need to understand the nature and impact of rapid change in this field on our clients. In a consumer society, innovations seem to be so quickly discarded, and along with them, large numbers of highly educated and experienced people find themselves displaced by this seemingly inexorable process of change. Information technology curriculums face challenges in providing up-to-date training for the continually evolving skill sets demanded by the market. No one does a very good job of emphasizing to information technology students that while certain concepts remain timeless, many of the language and software specific skills they acquire may be temporary and transitional, outdated perhaps before they even pay off their student loans. While the information technology manager may possibly postpone the inevitable or even circumvent it with an advanced degree in business administration, the experienced information technology designer or specialist (programmers, software engineers, web developers, etc.) must  continually pursue the routes of certification and retraining. These are often more affordable in the form of undergraduate classes than in boot-camp style training programs.
Perhaps Bob Lewis (2010) says it best in his Advice Line blog : 
· Shift in responsibility for career management: Once upon a time, employers took responsibility for employee careers, providing development opportunities, including training in new technologies, because it was part of the implied social contract with their employees. That's largely gone. Employees either take responsibility for keeping their skills current or they become obsolete.

· Diminished market value of experience: Back in the day, an experienced developer -- say, a Cobol programmer -- could succeed in a position that required a different language (PL/1, perhaps) with very little adjustment time. That was when languages weren't tied to entirely new methodologies. With the advent of object technologies that changed. To succeed at OO, developers needed to understand entirely different analysis and design methodologies and philosophies; SOA has had a similar impact. As a result, generic experience is worth much less than it used to be in the IT marketplace.

· Global competition: It's hardly a secret that every IT professional is now competing in the global labor marketplace, which applies downward pressure on wages and increases competition for open positions.

I believe along with Lewis (2010) that the topic of information technology attrition is one worthy of research to see if his perceptions (and mine) bear out. A longitudinal study of information technology graduates may reveal some telling patterns and interesting stories of how information technology workers are affected by technology change. Until then, the duty falls to us, as information technology Career Advisors, to educate information technology students, employers, and educators alike on the obligations and the pitfalls of information technology careers.
The rest of this paper will discuss educational requirements, personality types, and placement opportunities for the information technology field. 
Education requirements

Educational requirements vary across the information technology field. Most employers prefer a bachelor’s degree in an information technology (or related) field. Depending on the situations, some employers may accept equivalent education and experience. Conversely, and again depending on the situation, some employers may require a higher level degree, or a degree in multiple disciplines; for instance, an informatics worker in the health care industry may also be required to be a clinician. Common information technology majors are computer science, software engineering, mathematics, applied mathematics, and management information systems. However, computer skills, classes, and tools are prevalent in many other curriculums, such as graphics design, and engineering disciplines (CAD). Within information technology majors students may pick areas of concentration such as networking, database, and computer security.
The following tables give a general overview of educational requirements for various careers within the information technology field. Notice that there is overlap. This is because institutions of higher education vary in how they choose to divide up the information technology “pie.”  

	Table 1: Comparison of Educational Requirements for various Information Technology Careers from The Occupational Outlook Handbook (Bureau of Labor Statistics, 2010)



	 Bachelor’s required or preferred; master’s often preferred
	Bachelor’s required or preferred;

two year degree or certification along with equivalent experience acceptable in some cases
	Ph.D. required

	· Software Engineer - Applications 
· Software Engineer - Systems 
· Systems Analysts, Architects, and Designers
· Database Administrators
	· Programmer

· Network Administrators

· Systems Administrators

· Web Developers

· Computer Support Specialists


	· Computer Scientist


	Table 2: Comparison of Majors for various Information Technology Careers from The Occupational Outlook Handbook (Bureau of Labor Statistics, 2010)



	Computer Science
	Management Information Systems
	Software Engineering

	· Computer Scientist 
· Database Administrators
· Software Engineer - Applications 
· Software Engineer - Systems 
· Systems Analysts, Architects, and Designers
	· Computer Support Specialists

· Database Administrators

· Network Administrators

· Programmer

· Software Engineer - Applications 

· Systems Administrators

· Systems Analysts, Architects, and Designers

· Web Developers
	· Database Administrators

· Software Engineer - Applications 

· Software Engineer - Systems 

· Systems Analysts, Architects, and Designers

· Web Developers




Because of the wide diversity within the information technology field,  across-the-board summary comparisons for all careers are difficult to portray in tabular form. I recommend going to either the Bureau of Labor Statistics website or the O*Net website to pinpoint educational requirements for specific careers. The URLS for these websites are included in the Appendix of this report.

Occupation information

According to the Bureau of Labor Statistics (2010), Information Technology workers’ salaries range from the $30,000’s (for graphic designers and computer support specialists) to the $100,000’s range (for positions requiring a Ph.D.). Work weeks also vary, from forty hours a week to fifty or more. As in other fields these heavier work loads are often cyclical, occurring for instance in the final stages of project implementation, or during seasonably busy periods for specific industries. Critical applications support personnel can be on call twenty-four hours a day, seven days a week. Some positions may require travel to remote locations, although advances in information technology now make possible working at a distance. Stresses in the field involve deadlines, handling multiple projects simultaneously, and having project requirements change midstream. The latter is not considered a good technology practice but is sometimes mandated by outside circumstances. Career satisfactions come from having a role in designing, creating, and supporting robust, dependable, efficient, and elegant systems that people will use and find useful for a number of years and that will pay a return on investment.
Not directly mentioned as a stressor in any of my readings is the rapid pace of technology change.  In an interview with writer Martin Schwartz, Dr. Leon Kappelman states, "Specific tech skills matter, but they're like table stakes - they might get you to the table, but you may not get to play, or last if you do" (Schwartz, Still Required: Proper Preparation section, para. 1, 2007). 
That is a rather unfortunate circumstance because those specific technical skills come neither easily nor cheaply, as any college student or professor will tell you. So what skills contribute to a long-term information technology career? Surprisingly, technical proficiency does not appear on the list, according to a 2007 survey of hiring managers by the Society for Information Management (Schwartz, Still Required: Proper Preparation Section, para. 2, 2007).  Hiring managers emphasized the following skills for new hires as well as for promotions:
· Problem-solving
· Ethics and tolerance

· Communication (Oral and written)

· Collaboration; Teams
· Functional Area Knowledge

· Project Leadership

· Decision-making
Added to this list by Dr. Kappelman is “ the ability to grasp the big picture and all of the connections” (Schwarz, Channel the Big Picture section, para. 1, 2007).
Personality types
Contrary to popular portrayals in the media, the information technology field actually has room for a wide variety of personality types. While some occupations in the field, such as computer support or sales, have more people contact, communication skills remain a crucial skill for all information technology workers. Large scale computer applications and computer systems are seldom a solo effort. The best systems solutions are often a teamwork Gestalt. Many people in the information technology field are passionate designers and creators, whether they are programmers, systems analysts, or web designers. These people in particular need to have what I call a high tolerance for tedium. They spend many hours sitting in front of the computer screen working on designs and solutions. Most information technology positions require analytical and problem-solving skills. Many personalities, but not all, in this field are pioneering souls. As such they are the experimenters and the explorers and the ones who play with something until they figure it out or get it right. People who enter this field from the engineering disciplines are often more comfortable with a bottom-up approach to systems. In contrast, people who enter the field through a management information systems curriculum tend to be more top-down in their approach to systems. While the preceding description represents my off-the-cuff thoughts about information technology and personality fit, Career Advisors may find a more scientific approach in the appendix which has a couple of links that match Meyers-Briggs personality types to various career choices. 
Placement opportunities
According to a newly released survey by Robert Half Technology, network administration is the skill set that will be most sought after by Chief Information Officers in 2011 (skills in demand section, para. 2, 2010).  Regions that will be most actively hiring after the first of the year are the West South Central and the East North Central states (regional outlook section, 2010). “CIOs in the Health Services Industry are most likely to hire in the first quarter” (Industries Hiring Section, para. 1, 2010). This finding correlates with President Obama’s Health Care Reform Initiative and enthusiastic support for implementation of the EMR / EHR (Electronic Health or Medical Record System), which, by current estimates,  only 5% percent of hospitals have. 

Along with more traditional information technology applications, new opportunities are coming down the pike. The Silicon India website points out  “innovative job opportunities [such as] … Social Media Marketing wherein the employee spends time on Social Networking websites, online journalism, technology development which calls for building applications for new products like iPad” (para. 6, 2010).  The power of the computer (and associated devices) as a communication tool should not be overlooked. Many companies are looking for Microsoft SharePoint Developers to help them build their collaborative and interactive company intranets (cffshpgrl, para. 3, n. d.). SharePoint is not being widely taught and included in information technology curriculums as yet. 
Look for this to change.
On a different note, information technology applicants should be prepared for a programming style interview in which they must answer technical questions and write code. There are many resources on the web that will help applicants prepare for this type of interview. I am including the title of a book on this same topic in the Appendix.
	Table 3: Typical Job Titles for Information Technology Occupations (compiled from the O*Net website)


	Software Engineer - Applications
	Software Engineer - Systems
	Programmer
	Systems Analysts, Architects, and Designers
	Database, 
Network , and System Administrators 
	Web Administrators
	Web Developer

	· Applications Developer

· Business Systems Analyst

· Software Developer

· Software Development Engineer

· Software Engineer

· Programmer Analyst

· Application Integration Engineer 

· Software Architect 

· Computer Consultant 

· Technical Consultant
	· Application Developer

· Developer

· Software Developer

· Software Engineer

· Business Systems Analyst

· Systems Engineer

· Averaged HEND (High-Energy Neutron Data) Data Product Lead (AHD Product Lead)

· Computer Consultant

· Network Engineer

· Publishing Systems Analyst
	· Applications Developer

· Computer Programmer

· Internet Programmer

· Java Developer

· Programmer

· Software Developer

· Web Programmer

· Analyst Programmer

· Computer Programmer Analyst

· Programmer Analyst
	· Business Analyst

· Business Systems Analyst

· Computer Analyst

· Computer Systems Analyst

· Information Systems Analyst (ISA)

· Systems Analyst

· Systems Engineer

· Programmer Analyst

· Computer Systems Consultant
	· Database Administration Manager

· Database Administrator (DBA)

· Database Analyst

· Database Coordinator

· Database Programmer

· Information Systems Manager

· Management Information Systems Director (MIS Director)

· Programmer Analyst

· Systems Manager
	· Corporate Webmaster

· Information Technology Manager (IT Manager)

·  Web Site Manager
	· Webmaster, Web Designer, Web Developer


Conclusion
From all indications the information technology field continues to have a bright future as a rapid growth industry. This report has provided basic information about the current state of information technology careers, including a definition of the field, an overview of educational requirements, and career outlooks and placement opportunities for various specialties. The appendix provides further resources that will assist the Career Advisor by providing more specific information about various information technology careers. 
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Appendix: Additional Online Resources
	
	Resource
	URL

	1.
	The All Computer Schools website (a Monster.com company) matches various careers with training programs and subsequently with schools. It also includes information about certifications on the sidebar.


	http://www.all-computer-schools.com

	2.
	The Business Dictionary web site provides definitions of information technology terms.

	http://www.businessdictionary.com

	3.
	The Bureau of Labor Statistics Occupational Outlook Handbook, 2010-11 Edition. 


	http://www.bls.gov/oco

	4.
	O*Net Online website provides customizable database searches for comprehensive  information about specific careers and industries.  This website highlights fast growing careers in its search results. Also, the Occupational Outlook Handbook links to the O*Net site.

	http://online.onetcenter.org

	5.
	Suggested careers for Meyers Briggs Types

	http://webspace.webring.com/people/cl/lifexplore/mbcareer.htm

	6.
	Resource Book for Programming Interviews
	Mongan, J., & Suojanen, N. (2000). Programming Interviews Exposed: Secrets to Landing Your Next Job. New York. Wiley Computer Publishing.
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