Results of a survey on the skills needed for people entering the Information Technology industry
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Introduction to University of Arkansas Survey
The results below are from a study carried out by University of Arkansas (Teeter et al 1999) on the companies in the State.  It looked at skills in three areas:

· technical skills 
· non-technical or soft skills (listed below)
· business skills (also listed below)

Non-technical skills
1. Verbal Communication 

2. Technical writing 

3. General writing skills 

4. Time management 

5. Visualize/conceptualize 

6. Problem solving process (decision tree, problem identification, analysis, solving) 

7. Team Work (long term) 

8. Constructive criticism (delivery and receipt) 

9. Interpersonal skills 

10. Diversification (different cultures) 

11. Stress management 

12. Adaptability to new technology, new languages 

13. Business culture (priorities, schedules, self-initiating) 

14. Leadership (interactions with peers, servant leadership) 

15. Transferring knowledge to application 

16. Ability to multi-task 

17. Organizational skills 

18. Presentation skills 

19. Inter-team communication 

20. Listening

Business Skills
1. Use of capital (risk and return) 

2. Reading a budget (and understanding) 

3. "Be the customer" mentality 

4. Idea initiation 

5. Interviewing skills 

6. Investigative skills (probing questions) 

7. Mediation skills 

8. Reading a balance sheet and income and expense summary 

9. Basic accounting 

10. Role playing 

11. Project Management 

12. Marketing

The people completing the survey were asked to rank the importance (using a 5 point scale) of each skill for an entry level person.

Non-Technical, Soft Skills – Overall Results
	
	Overall 


	Extremely Important
	Very Important
	Somewhat Important
	Not Very Important
	Not at all Important
	(EI+VI)/2

	
	HIGHLY DESIRED CHARACTERSITCS
	
	
	
	
	
	

	1. 
	Problem solving process (decision tree, problem identification, analysis, solving)
	196
	109
	16
	3
	0
	152.5

	2. 
	Listening
	153
	152
	18
	0
	0
	152.5

	3. 
	Team Work (long term)
	154
	148
	22
	1
	0
	151

	4. 
	Adaptability to new technology, new languages
	154
	143
	27
	1
	0
	148.5

	5. 
	Transferring knowledge to application
	115
	179
	29
	1
	0
	147

	6. 
	Time management
	128
	162
	33
	2
	0
	145

	7. 
	Visualize/conceptualize
	111
	173
	41
	0
	0
	142

	8. 
	Verbal Communication
	111
	171
	41
	1
	0
	141

	9. 
	Ability to multi-task
	135
	140
	45
	5
	0
	137.5

	
	DESIRED CHARACTERSITCS
	
	
	
	
	
	

	10. 
	Business culture (priorities, schedules, self-initiating)
	90
	172
	56
	6
	0
	131

	11. 
	Inter-team communication
	72
	190
	58
	3
	0
	131

	12. 
	Interpersonal skills
	73
	183
	65
	4
	0
	128

	13. 
	Constructive criticism (delivery and receipt)
	86
	166
	67
	5
	0
	126

	14. 
	Organizational skills
	62
	185
	74
	2
	0
	123.5

	15. 
	Stress management
	73
	155
	84
	10
	2
	114

	16. 
	General writing skills
	47
	158
	111
	7
	0
	102.5

	
	LESS DESIRED CHARACTERISTICS
	
	
	
	
	
	

	17. 
	Leadership (interactions with peers, servant leadership)
	40
	147
	126
	11
	1
	93.5

	18. 
	Technical writing
	28
	138
	138
	18
	2
	83

	19. 
	Diversification (different cultures)
	21
	91
	143
	56
	14
	56

	20. 
	Presentation skills
	17
	93
	174
	37
	1
	55


Conclusions

“People with both technical skills and soft skills enjoy unlimited opportunities with the knowledge-based companies.”

“It was suggested that students enrolled in information technology-related curriculum participate in intern projects that require at least a semester to complete.”

The skills gained from these projects should center around:

· Teamwork
· Problem solving
· And serve to demonstrate:
· The criticality of interpersonal skills to establish relationships within the team and between the team and its client. 
· Understanding the needs of a customer, examining the needs holistically, and visualizing a solution for those needs would be skills participants could later use in the workplace. 
· The constraint of deadlines. 
· How important effective communications are to both team and client relationships.
· Frequent changes in technology would test the adaptability of participants. Mastering new languages, new software, and hardware would be a continuous challenge.
Business Skills – Overall Results
“Collectively, these skills represent the abilities to investigate, understand, and manage the IT professional's work environment. Seven on the list involve people skills, one relates to marketing, and the other four involve understanding of accounting principles.”
	
	Overall
	Extremely Important
	Very Important
	Somewhat Important
	Not Very Important
	Not at all Important
	(EI+VI)/2

	
	HIGHLY DESIRED CHARACTERSITCS
	
	
	
	
	
	

	1. 
	Be the customer mentality
	96
	158
	62
	6
	1
	127

	2. 
	Investigative skills (probing questions)
	97
	153
	63
	10
	0
	125

	3. 
	Idea initiation
	55
	157
	99
	8
	2
	106

	4. 
	Project Management
	54
	135
	108
	23
	4
	94.5

	
	DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	5. 
	Interviewing skills
	28
	70
	126
	72
	26
	322

	6. 
	Mediation skills
	9
	70
	168
	69
	8
	324

	7. 
	Use of capital (risk and return)
	2
	43
	126
	119
	33
	323

	8. 
	Role playing
	6
	37
	133
	115
	33
	324

	9. 
	Marketing
	9
	32
	136
	110
	34
	321

	
	LESS DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	10. 
	Reading a budget (and understanding)
	4
	33
	112
	136
	35
	18.5

	11. 
	Basic accounting
	9
	26
	122
	117
	48
	17.5

	12. 
	Reading a balance sheet and income and expense summary
	2
	17
	99
	147
	58
	9.5


Conclusions

“The data appear to indicate that the four most critical skills for IT professionals are the ability to deal with the customer, investigate problems, show initiative, and organize activities to accomplish the goals of the organization.”

“It is critical for students to understand a customer's perspective before they can adequately address the needs of that customer. Students should be taught how to generate, and subsequently be rewarded for, innovative ideas. Whenever possible, classroom discussions and project should ensure students have to play "detective," asking probing questions and searching for clues to solve problems. Lastly, academia must teach students to manage time and project components in a professional manner.”
“Too often, technical courses focus on technical content that is, unquestionably, important. However, the data indicate that these four skills are as important to industry as are the vast majority of the highly desirable technical skills for each job cluster. It is imperative that these skills not be overlooked in the classroom.”
Non-Technical, Soft Skills – by IT job type

The following IT jobs were considered:

	Job Title
	Responsibilities

	Computer Programmer
	Computer programming is central to many important activities in information technology companies, such as developing new software packages to solve business problems, maintaining legacy code in existing software packages, and maintaining computer operating systems, with which humans interact when using computers. 

Specifically, Computer Programmers write, test, and maintain programs that computers must follow to perform their functions. Applications programmers, both mainframe and client/server, write software to do jobs within an organization. Systems programmers maintain and control computer systems software.

	Systems/Business Analyst
	One of the most fundamental and challenging information technology positions is that of the systems analyst, also referred to as a business analyst, depending on the preferences of organization in question. These analysts are responsible for analyzing business needs through careful study of business processes and communication with customers. Once the analysis is completed, the analyst must communicate the results to the programmers who will code and implement the solution. The business analyst continues to act as liaison between the programmers and customers throughout the entire development and installation process. 

The business analyst is key to ensuring a good fit between the information system and the organization. Their role is integral to the success of the information system and, in turn, the success of the organization. 

	Computer Engineer
	Computer engineers design and develop new hardware and software. As software engineers, they develop software systems for control and automation in manufacturing, business, and other areas. While computer engineers sometimes focus on just hardware or just software, computer engineers frequently work on the integration of hardware and software.

	Database administrator
	Sixteen knowledge, skills, and abilities (KSAs) were identified as being at least somewhat important for the job of Database Administrator. Subject matter experts (SMEs) surveyed indicated a desire that newly hired employees have a working knowledge of database management systems, SQL, database optimization, database normalization, Oracle, Multiple DBMS, and data mining. In terms of abilities, SMEs expressed a desire that new hires be able to build tables and indexes, design databases to meet specifications, trouble shoot, optimize performance, manage databases, import/export data, manage data conversions, generate custom reports, and manage cross platform databases.

	Computer Support Specialist
	A computer support specialist provides technical assistance, support, and advice to clients and users, such as software services consulting. This individual becomes the customer's "lifeline" when it comes to problem solving directed at the customer's individual needs. It is the Computer Support Specialist who is constantly monitoring the customer's account to insure that potential problems are avoided and problems, which do arise, are quickly remedied. The Computer Support Specialist must have an understanding of the customer's business and its relationship to information technology being used. In addition, the Specialist must be able to develop a trusting relationship with the customer on a long-term basis.

	Network Specialist
	The dramatic escalation in the number of microcomputer networks over the last decade and a half has led to the need for network specialists. Many organizations have turned to client/server platforms to either supplement or replace their mainframes. This section addresses the skill set needed by the individuals charged with designing, implementing, and supporting computer networks. Network specialists design, install, and support an organization's distributed computing (LAN, WAN, network segment, or Internet system). Network and data communications analysts design, test, and evaluate network systems and perform modeling, analysis, and planning.

	Telecommunications analyst
	Telecommunications analysts focus on the interaction between computer and communications equipment. They work with both the technology of the various aspects of the communication industry and the technology of the computer industry.

	Internet Specialist
	The Internet is one of the fastest growing, popular areas of computer and information technology. People, households, and businesses are increasingly utilizing the Internet for access to information and resources, and as a way to conduct business. This section of the report deals with those charged with making these connections and developing Internet solutions: Internet Specialists. Internet specialists are involved in the design, development, and maintenance of Web sites and servers. Typical jobs include Webmasters, who are responsible for all technical aspects of the web site, and Web Developers, who are responsible for site design and creation.


Soft skills for main job categories
	
	Computer Programmer
	Extremely Important
	Very Important
	Somewhat Important
	Not Very Important
	Not at all Important
	(EI+VI)/2

	
	HIGHLY DESIRED CHARACTERSITCS
	
	
	
	
	
	

	1. 
	Problem solving process (decision tree, problem identification, analysis, solving)
	92
	34
	8
	4
	0
	63

	2. 
	Listening
	54
	74
	11
	0
	0
	64

	3. 
	Team Work (long term)
	61
	64
	14
	0
	0
	62.5

	4. 
	Time management
	49
	74
	14
	2
	0
	61.5

	5. 
	Visualize/conceptualize
	48
	75
	16
	0
	0
	61.5

	6. 
	Adaptability to new technology, new languages
	58
	64
	16
	1
	0
	61

	7. 
	Transferring knowledge to application
	40
	79
	16
	1
	0
	59.5

	
	DESIRED CHARACTERSITCS
	 
	 
	 
	 
	 
	 

	8. 
	Verbal Communication
	32
	82
	24
	0
	1
	57

	9. 
	Constructive criticism (delivery and receipt)
	35
	70
	30
	4
	0
	52.5

	10. 
	Ability to multi-task
	50
	54
	33
	2
	0
	52

	11. 
	Business culture (priorities, schedules, self-initiating)
	33
	69
	31
	5
	0
	51

	12. 
	Inter-team communication
	23
	79
	34
	2
	0
	51

	13. 
	Organizational skills
	18
	80
	38
	2
	0
	49

	14. 
	Interpersonal skills
	22
	72
	41
	4
	0
	47

	
	LESS DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	15. 
	Stress management
	32
	53
	43
	8
	1
	42.5

	16. 
	General writing skills
	13
	62
	59
	4
	0
	37.5

	17. 
	Technical writing
	11
	52
	65
	9
	0
	31.5

	18. 
	Leadership (interactions with peers, servant leadership)
	14
	47
	69
	7
	1
	30.5

	19. 
	Diversification (different cultures)
	8
	27
	63
	35
	4
	17.5

	20. 
	Presentation skills
	5
	24
	81
	26
	1
	14.5


	
	Systems/Business Analyst
	Extremely Important
	Very Important
	Somewhat Important
	Not Very Important
	Not at all Important
	(EI+VI)/2

	
	HIGHLY DESIRED CHARACTERSITCS
	
	
	
	
	
	

	1. 
	Problem solving process (decision tree, problem identification, analysis, solving)
	45
	28
	1
	0
	0
	36.5

	2. 
	Listening
	41
	28
	3
	0
	0
	34.5

	3. 
	Ability to multi-task
	39
	26
	7
	2
	0
	32.5

	4. 
	Verbal Communication
	37
	34
	3
	0
	0
	35.5

	5. 
	Adaptability to new technology, new languages
	37
	28
	9
	0
	0
	32.5

	6. 
	Transferring knowledge to application
	33
	39
	2
	0
	0
	36

	7. 
	Time management
	28
	42
	4
	0
	0
	35

	8. 
	Team Work (long term)
	35
	34
	5
	0
	0
	34.5

	
	DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	9. 
	Visualize/conceptualize
	23
	45
	6
	0
	0
	34

	10. 
	Interpersonal skills
	21
	45
	7
	1
	0
	33

	11. 
	Business culture (priorities, schedules, self-initiating)
	23
	43
	8
	0
	0
	33

	12. 
	Organizational skills
	16
	45
	12
	0
	0
	30.5

	13. 
	Inter-team communication
	17
	44
	12
	0
	0
	30.5

	14. 
	Constructive criticism (delivery and receipt)
	20
	40
	14
	0
	0
	30

	15. 
	Stress management
	15
	41
	18
	0
	0
	28

	16. 
	General writing skills
	15
	38
	18
	3
	0
	26.5

	17. 
	Leadership (interactions with peers, servant leadership)
	10
	42
	21
	1
	0
	26

	
	LESS DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	18. 
	Technical writing
	5
	34
	30
	5
	0
	19.5

	19. 
	Diversification (different cultures)
	7
	30
	29
	5
	3
	18.5

	20. 
	Presentation skills
	5
	26
	37
	4
	0
	15.5


	
	Computer Support Specialist
	Extremely Important
	Very Important
	Somewhat Important
	Not Very Important
	Not at all Important
	(EI+VI)/2

	
	HIGHLY DESIRED CHARACTERSITCS
	
	
	
	
	
	

	1. 
	Problem solving process (decision tree, problem identification, analysis, solving)
	12
	5
	0
	0
	0
	17

	2. 
	Listening
	10
	7
	0
	0
	0
	17

	3. 
	Transferring knowledge to application
	9
	7
	1
	0
	0
	17

	4. 
	Ability to multi-task
	9
	7
	1
	0
	0
	17

	5. 
	Team Work (long term)
	4
	13
	0
	0
	0
	17

	6. 
	Adaptability to new technology, new languages
	8
	9
	0
	0
	0
	17

	7. 
	Business culture (priorities, schedules, self-initiating)
	4
	13
	0
	0
	0
	17

	8. 
	Stress management
	5
	11
	1
	0
	0
	17

	
	DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	9. 
	Verbal Communication
	5
	10
	2
	0
	0
	17

	10. 
	Time management
	7
	8
	2
	0
	0
	17

	11. 
	Interpersonal skills
	3
	12
	2
	0
	0
	17

	12. 
	Inter-team communication
	5
	10
	2
	0
	0
	17

	13. 
	Organizational skills
	5
	9
	3
	0
	0
	17

	14. 
	General writing skills
	6
	7
	4
	0
	0
	17

	15. 
	Visualize/conceptualize
	6
	7
	4
	0
	0
	17

	
	LESS DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	16. 
	Constructive criticism (delivery and receipt)
	5
	7
	4
	1
	0
	17

	17. 
	Diversification (different cultures)
	1
	10
	5
	0
	1
	17

	18. 
	Leadership (interactions with peers, servant leadership)
	2
	9
	6
	0
	0
	17

	19. 
	Technical writing
	1
	7
	4
	0
	0
	12

	20. 
	Presentation skills
	1
	7
	8
	1
	0
	17


	
	Network Specialist
	Extremely Important
	Very Important
	Somewhat Important
	Not Very Important
	Not at all Important
	(EI+VI)/2

	
	HIGHLY DESIRED CHARACTERSITCS
	
	
	
	
	
	

	1. 
	Adaptability to new technology, new languages
	10
	7
	0
	0
	0
	17

	2. 
	Listening
	10
	7
	0
	0
	0
	17

	3. 
	Visualize/conceptualize
	9
	7
	1
	0
	0
	17

	4. 
	Problem solving process (decision tree, problem identification, analysis, solving)
	7
	10
	0
	0
	0
	17

	5. 
	Transferring knowledge to application
	7
	10
	0
	0
	0
	17

	6. 
	Team Work (long term)
	8
	8
	1
	0
	0
	17

	7. 
	Interpersonal skills
	4
	12
	1
	0
	0
	17

	8. 
	Ability to multi-task
	6
	10
	1
	0
	0
	17

	9. 
	Inter-team communication
	3
	13
	1
	0
	0
	17

	
	DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	10. 
	Verbal Communication
	6
	8
	2
	0
	0
	16

	11. 
	Time management
	5
	9
	3
	0
	0
	17

	12. 
	Constructive criticism (delivery and receipt)
	3
	11
	3
	0
	0
	17

	13. 
	Business culture (priorities, schedules, self-initiating)
	6
	8
	3
	0
	0
	17

	14. 
	Leadership (interactions with peers, servant leadership)
	2
	11
	4
	0
	0
	17

	15. 
	Organizational skills
	4
	9
	4
	0
	0
	17

	16. 
	General writing skills
	2
	10
	4
	1
	0
	17

	17. 
	Stress management
	2
	9
	5
	0
	1
	17

	
	LESS DESIRED CHARACTERISTICS
	 
	 
	 
	 
	 
	 

	18. 
	Technical writing
	1
	9
	5
	2
	0
	17

	19. 
	Presentation skills
	1
	9
	7
	0
	0
	17

	20. 
	Diversification (different cultures)
	1
	2
	9
	5
	0
	17
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Appendix A – Conclusions for each IT job
	Job Title
	Conclusions

	Computer Programmer
	Overall, it appears that the most desired characteristics for Computer Programmers are general abilities in designing, coding, modifying, and debugging programs, reading software design specifications and technical documentation, and writing clear documentation of programs. Client/server knowledge and GUI design capabilities are also important. 

Project management skills, including time estimation and planning, are also important. Finally, although not included in this part of the survey, interviews made it clear that highly desirable characteristics of Computer Programmers also included the ability to think logically and critically, the ability to solve problems, the ability to work in teams, and the ability to think of technology as one tool out of many available for solving the business problems of customers.

	Systems/Business Analyst
	Overall, the data indicates that the most important skill for an analyst is customer interaction. Of the top skills, five of the top six involve customer interaction. Furthermore, all of the skills involving customer interaction were ranked in the top eight skills listed. The second most important category of skills for the business analyst involve needs assessment and prioritization issues. The combination of these two categories magnifies the importance of the business analyst's liaison role between the technical and non-technical aspects of the organization. The data clearly indicates that the two most important skills that should be addressed in the curriculum are interpersonal skills between the analyst and customer and the ability to analyze and anticipate the information system needs of the organization.

	Computer Engineer
	Overall, it appears that the most desired characteristic for the computer engineer is an ability to do design. This ability to design implies excellent critical thinking and problem-solving abilities. A strong background in computer fundamentals must support the ability to design with an especially strong emphasis on software. Based on the interviews with industry, as well as this survey, computer engineers are expected to have the necessary interpersonal/leadership skills and management knowledge to be able to lead project teams.

	Database administrator
	Overall, it appears that the most desired characteristics for the database administrator are an ability to do design databases and an understanding of the fundamental principles of databases. There appears to be less concern with knowing any particular database system, even though many respondents expressed interest in Oracle

	Computer Support Specialist
	From the data obtained, the computer support specialist must be able to sit down with the customer, listen with an open mind, ask probing questions, empathize with the customer's problems, and gain the customer's trust that a speedy and appropriate solution can be found. The computer support specialist must have the ability to talk to the customer at his/her level, be able to work with a wide range of customer personalities, be able to exercise patience in what may sometimes be stressful encounters, and be able to de-fuse a tense situation when necessary; all this, while being able to gather the appropriate information to solve the customer's problem. 

This job cluster requires a person with the ability to analyze a customer's needs and problems in relation to the customer's own business, and communicate appropriate solutions to the customer in terms that he/she can understand. Although this position may not require a great deal of high-level, hands-on computer technology knowledge, it does, in fact, require a broad understanding of information technology functions as it relates to the customer's business and to the products and/or services being provided the customer. This position does require abilities that can be learned as well as knowledge and skills that may already be part of the potential employee's personality. In other words, the knowledge, skills, and abilities associated with a computer support specialist is a "blend" of all these things, both learned and inbred. Part of the task associated with educating an individual for this position will be to determine which of these are already in place and which need to be taught and or "polished." Because of the broad range of knowledge, skills, and abilities, this position should be one that is highly sought by information technology minors. 

	Network Specialist
	Overall, the data indicates that the most important skills for a network specialist are broad-based understanding of network components with network protocols ranked first and networking hardware and troubleshooting abilities in a virtual tie for second place. The data confirm opinions expressed during interviews and focus group sessions that organizations are willing, and often expect to, train network specialists on the technical details required by their organization, as long as the individual has the foundation necessary to understand those details.

	Telecommunications analyst
	Overall, the limited range of items and the small sample size make the data from this portion of the survey of less use. Certainly, the telecommunication analyst is expected to have a solid background in communications. However it is harder to differentiate between the level of importance of the other item.

	Internet Specialist
	Overall, it appears that the most desired characteristics for Internet Specialists are the technical skills most relevant to the Internet and interpersonal skills that would allow an entry-level person in this position to be able to interact with customers. Potential course offerings to obtain these desired skills should include courses on the functions and operation of Web browsers and HTML coding. Equally important, however, are courses that teach interpersonal and communication skills and those that promote critical thinking and problem-solving skills in the student.
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