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Abstract 
In this survey we investigate the gap between the perception of academia and industry regarding 
information technology related academic fields. Target population of the survey segmented into three 
categories: IT professionals, IT Companies, and Academicians. The survey attempts to analyze issues 
such as IT companies’ skill expectations from professionals, content areas emphasized by academic 
institutions and skills needed by potential IT professionals. The survey was conducted using a Web 
based questionnaire and is advertised by directly approaching the three stakeholders: software 
professionals, academicians and employers. Three separate questionnaires were used corresponding 
to each stakeholder group. The questionnaire is intended to evaluate the technical and non-technical 
IT skill competences. The competence areas are based on topics from IT profession under three 
general categories: computer, software and general skills. Questions were prepared after very 
comprehensive investigation into the current curriculums of computer science, computer and software 
engineering departments of many different universities and dozens of IT companies from a number of 
different countries and Software Engineering Body of Knowledge. The questions focus on 71 topics 
and are organized in 6 categories encompassing a wide variety of skill and knowledge topics. The 
taxonomy is based on IT technology and IT processes. The results of the survey may help educational 
institutions to adjust their curriculum and move away from a generic and static curriculum towards a 
more adaptive one. The results may guide students to take courses more relevant to industry needs 
and help the teachers to structure their courses and improve teaching methods in order to maximize 
benefit to the students. The goal is to reduce the knowledge asymmetry in information technology 
fields so that that the potential graduates feel more prepared for the real world and employers can find 
ready-for-work employees without incurring extra training or orientation expenses (time and money). 

Keywords: Asymmetry in education, Higher education, IT skill requirements, IT curriculum, 
Industry/University collaboration.  

1 INTRODUCTION  
In connection with the rapid and dramatic developments in digital technology in the last three decades, 
the demand for the Information Technology (IT) has increased exponentially, and this increase looks 
likely to continue in the near future. IT has become an inevitable part of daily life. The use of social 
media, mobile devices and the Internet has increased interest in the world of IT, resulting in the 
establishment of many new IT enterprises, and a focus on IT market. The increase in the number of IT 
enterprises creates a need for relevant IT professionals with up-to-date skills. The need for 
professionals having this new set of skills stimulated the educational institutions to establish new IT 
departments to produce more IT professionals. These new departments are tasked with educating the 
students with new technologies, development processes, methodologies and tools. It is no longer 
sufficient to be competent in technology and design, and be able to implement systems, IT 
professionals must also understand how businesses operate, their needs, problems and constraints. 

Most of the technical universities have a department of Information Technology, Computer Science, 
Computer Engineering or Software Engineering (CS&SE) which prepare the students to fulfil the staff 
requirements of the IT market. From a quantitative perspective, these new departments may not be 
enough to solve the IT professional resource shortage problem. However, there exists an even more 
serious issue that must be addressed. The advances in IT industry are so fast that some topics in the 
curriculum become outdated before the end of a standard 4 year degree course. The issues is 
whether these new departments are able to close the knowledge gap between the needs of IT sector 
and what formal education is providing, and what is the position from a qualitative perspective. These 
questions have different target audiences and must be answered separately by different IT 
stakeholders, as each stakeholder has different expectations. We have identified and targeted three 
stakeholders in this paper: (1) Students, (2) IT Companies and (3) Academicians.  
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This paper attempts to find answers to these questions presented above, and to reveal the real needs 
of Software Development Industry and what skills new IT engineers have upon graduating from the 
college. Determining and addressing the asymmetry between the academia and industry will have two 
fundamental outcomes: opportunity to fine-tune the curriculum and the transfer of research from 
academia to industry. These three stakeholders must work in partnership to reduce this asymmetry 
and fill the talent gap.  

2 RELATED WORKS 
In a survey very similar to ours, Lethbridge in [1, 2] addressed the relevance of computer science and 
software engineering education. The study concluded that many students favored software 
engineering curricula with less mathematics and more engineering related courses. Penzenstadler et 
al. [3], Hayes [4], Preston [5], Callahan and Pedigo [6] studies highlighted the importance of working 
with industrial partners during software engineering education. Moving from classical methods towards 
a more practical curriculum gives improved results. By balancing theory with realistic problems and 
case studies, and conducting authentic applied projects for real-world customers, students are better 
prepared for industry. Plaza in [7] argues that incorporation of new technological trends, and 
integrating research and innovation into classroom has a positive impact on the students. 

Skelvious [8], Beckman et al. [9] and Pilgrim [10] recommend the involvement of industry in shaping 
the curriculums of the universities. Such collaborations help to revise the undergraduate curricula to 
satisfy the needs of high-tech, global marketplace. As reported in Carrington [11] and Pilgrim [10], the 
close interaction between academia and industry also help to reduce tension between the university’s 
goal of broader education for life-long learning and industry’s need for graduates with particular skills. 

Other studies investigated the soft skills that may be beneficial to the employees. Lee et al [12] found 
that the IT professional needs a broad technical management background in addition to in-depth 
knowledge of specific technologies. Burnell et al. [13] emphasized the importance of human relations, 
team work and communications, as projects become multidisciplinary and multi institutional. Morena et 
al. [14] analyzed the job profiles posted on Career Space, finding that soft skills represent the largest 
discrepancy between the job postings and Software Engineering education. Kim et al. in [15] reported 
that project management, personal productivity tools, soft skills and security are perceived to be 
important. Cappel [16], Tesch [17], Plice [18], Medlin et al. [19], and Merhout [20] reached a similar 
conclusion that industry requires non-technical and soft skills such as oral and written communication, 
problem solving, ability to learn, teamwork, ability to listen and verbal communication. Radermacher in 
[21] asserted that lack of project experience and problem solving abilities were primary obstacles to 
new graduates’ employment. Callahan and Pedigo [6] study found that employers sought IT engineers 
who are familiar with business process design. 

3 METHODOLOGY 
The survey was conducted using a Web based questionnaire and targeted three stakeholders: 
software professionals, academicians and employers. It took 21 minutes on the average to complete 
the questionnaire. The three questionnaires all are made up of two parts in which the first part of the 
questionnaire covers demographical questions and the questions in the second part evaluate the 
technical and non-technical IT skill competences. The competence areas are based on topics from IT 
profession under three general categories: computer, software and general skills. Profession based 
questions were prepared after very comprehensive investigation into the current curriculums of 
computer science, computer and software engineering departments of many different universities and 
dozens of IT companies from a number of different countries and SWEBOK [22]. The questions focus 
on 71 topics and are organized in 6 categories encompassing a wide variety of skill and knowledge 
topics. The taxonomy is based on IT technology and IT processes.  

The software professionals and employer responses are rated using a five-point Likert scale ranging 
from 1 to 5. Academicians were asked about their teaching style and their level of knowledge on a 
certain subject. Since these are not accurately assessable and academicians evaluate themselves in 
the survey, number- based Likert scale may not reflect reality, therefore a different scale was used 
and the results were normalized. 
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3.1 The participants 
209 participants represented 24 countries, 64 universities and 38 companies. Of those 209, 99 were 
IT professionals, 72 of them are academicians and 38 of them are employers. Table 1 shows the 
employer demography. 84 percent of the employers in the survey were national companies. 87 
percent of the companies surveyed had 50 or less employees, and 63 percent of the companies were 
in the IT business.  

Table 1.  Employer demographic data. 

Description n=38 %  Core business of the companies n=38 % 
The type of the company   Academics  1 2.63 
 National company  32 84.21   General Information Technology Market  24 63.16 
 International company 4 10.53   Transportation 1 2.63 
 Other 2 5.26   Military/Defense Industry 2 5.26 
The number of employees   Telecommunication 3 7.89 
 1-50 33 86.84   Consultancy 3 7.89 
 50+ 5 13.16   Other 4 10.53 

 

Preferred graduated programs of professionals to recruit n=38 % 
 Computer Science  16 42.11 
 Software Engineering 28 73.68 
 Computer Engineering 35 92.11 
 Computer Education and Instructional Technologies 13 34.21 
 Computer Programming 17 44.74 
 Other 6 15.79 

Table 2 shows the IT professionals demographic data. Sixty five of the software professionals that 
took part in the survey had a bachelor’s degree; and the remaining 35 percent had postgraduate 
degrees (MS and PhD). The overwhelming majority of software professionals received their education 
in English (88%) and 85 percent of the total participants found English based education extremely or 
very beneficial. The group is a relatively inexperienced group as 84 percent had worked in the industry 
5 years or less since graduation. 

Table 2.  Software professional demographic data. 

Description n=99 %  Description n=99 % 
Highest degree  Years past after graduation 
 BSc (Bachelor of Science) 64 64.65   0- Not graduated yet 1 1.01 
 MS (Master of Science) 31 31.31   1-5 82 82.82 
 PhD (Philosophy of Doctorate) 4 4.04   6+ 16 16.16 
Gender  Effects of the medium of instruction 
 Female 24 24.24   Extremely beneficial 37 43.02 
 Male 75 75.76   Very beneficial 36 41.86 
Graduated department/program   Moderately beneficial 6 6.98 
 Computer Science  6 6.06   Slightly beneficial 5 5.81 
 Software Engineering 43 43.43   Not at all beneficial 2 2.33 
 Computer Engineering 41 41.41  # of different companies the professional  
 Other  9 9.09  worked for so far after graduation 
The medium of instruction   0- No job 2 2.02 
 English 87 87.88   1-5 94 94.94 
 Other: 12 12.12   6+ 3 3.03 
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The core field (business) of the recent job n=99 % 
 Academics  6 6.06 
 General Information Technology (Software/ Hardware) 44 44.44 
 Banking 14 14.14 
 Telecommunication 12 12.12 
 Other ( e-commerce, Consultancy, Medical, Defense) 23 23.23 

The academicians participated in the survey are concentrated in one of the following three disciplines 
(82%): computer science, computer engineering and software engineering. Sixty percent of them 
teach in English. Table 3 sows the academician demographic data.  

Table 3.  Academician demographic data. 

Description n=72 %  Description n=72 % 
The main medium of instruction  Department/program 
 English 43 59.72   Computer Science  31 43.06 
 Other 29 40.28   Software Engineering 13 18.06 
Position in institution   Computer Engineering 15 20.83 
 Lecturer (Instructor, Professor, Dr) 62 86.11   Computer Technologies and    
 Head of Department 8 11.11   Education 1 1.39 
 Dean 1 1.39   Other (Mostly CS&SE) 12 16.67 

 Other 1 1.39      

3.2 The survey questions 
The survey included 71 topics grouped under 6 categories. These categories are General Computer 
Science (10 topics), Development and Coding (7 topics), SW Project Phases, Processes and 
Management (17 topics), CASE Tools and Standards (6 topics), Model, Methodologies and 
Frameworks (19 topics), General Skills (12 topics). The software professionals were asked the 
following question to rate the skills they acquired during education and the relevance of their skills to 
their current job: 

Question: “To what extend has your education developed your skills in the followings 
subjects/fields, and to what extend do you need these at your job/s?” (1: Very Low; 2: Low; 3: 
Medium; 4: High; 5: Excellent) 

a) Learned this subject with this level during BS education 
b) Need this subject with this level at my job 

Using the same 71 topics, the employers were asked the following question to rate their skill 
expectation from software professionals: 

Question: “How would you rate your skill expectations from IT or software professionals about 
the following subjects/fields?” (0: N/A; 1: Very Low; 2: Low; 3: Medium; 4: High; 5: Excellent) 

The academicians were asked to comment on whether they teach any of these 71 topics and were 
also asked if they support their teaching with practical examples.  

Question: “Which of the following areas/subjects do you teach in your department/program?” 
(0: No Idea; 0: We don’t teach; 4: We teach; 5: We teach with hands-on example). 

4 RESULTS 
In this section, the survey results from all three groups (professionals, academicians and employers) 
and related discussions are presented. 
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4.1 Professionals (Education vs. Expectations) 
Tables 4 and 5 show the responses given by the software professionals. Basic analysis of quantitative 
data was performed by calculating the mean values and standard deviation for each of the 71 topics 
that the participants were asked to evaluate. T-tests were used to test for significant differences 
between means of knowledge acquired during education, and the means of knowledge needed in 
work lives. The difference between the answers given to the “learned this subject during education” 
and “need this subject at my job” should be interpreted in relation to how much the skill/knowledge is 
needed at work, in order to prioritize the efforts in curriculum adjustments. Focusing only on the 
difference themselves can be misleading. For example a skill that is not needed much but has a 
greater knowledge gap has lower priority than a skill/topic having a smaller knowledge gap but is 
needed much more. If one skill is considered as more important in respect to others and has a large 
knowledge gap, then this indicates that the curriculum is not preparing the student sufficiently for the 
IT industry. 

Tables 4 and 5 clearly show that there are indeed meaningful differences (asymmetry) for certain 
topics, especially in general skills. This may be an indicator that as academicians we need to adjust 
our curriculums towards more industry integrated content in these areas. 

Table 4.  Software professional responses. 

Category/Subject/Field 

Learned 
during 

education 
Need in jobs p 

(<0.05) 
Meaningful 
Difference 

Increase / 
Decrease in 
Demand Mean SD Mean SD 

General Computer Science  
  Computer Networks 2.26 1.31 2.57 1.57 0.0853 No  
  Data Communication 2.33 1.44 2.83 1.73 0.0011 Yes  
  Data Structure and Algorithms 3.41 1.40 3.78 1.52 0.0403 Yes  
  Logic Design 2.91 1.48 2.60 1.63 0.1398 No  
  Database Systems 3.30 1.51 4.22 1.34 0.0000 Yes  
  Computing Theory 2.38 1.56 1.86 1.41 0.0004 Yes  
  Computer Hardware Courses 1.76 1.29 1.74 1.29 0.8926 No  
  Operating Systems 2.52 1.51 2.74 1.57 0.2674 No  
  Security (Web, Network, etc) 1.98 1.35 2.91 1.66 0.0000 Yes  
  Numerical Analysis 2.19 1.52 2.11 1.61 0.5761 No  
Development and Coding 
  Concepts of Prog. Lang. 3.45 1.42 3.97 1.53 0.0015 Yes  
  Object Oriented Programming 3.27 1.54 3.94 1.57 0.0001 Yes  
  More than one Prog. Lang. 3.08 1.54 3.63 1.60 0.0035 Yes  
  Implementation Patterns  2.42 1.57 3.10 1.76 0.0001 Yes  
  Embedded Systems Prog.  1.44 1.13 1.41 1.20 0.8219 No  
  Languages for Web Prog. 2.30 1.45 3.27 1.75 0.0000 Yes  
  Visual Design and Animation 1.30 0.97 1.64 1.35 0.0145 Yes  
SW Project Phases, Processes & Management 
  Requirement Gathering 2.62 1.77 2.99 1.88 0.0277 Yes  
  Feasibility Studies 2.41 1.66 2.87 1.82 0.0129 Yes  
  Cost Models 1.99 1.45 2.17 1.65 0.3242 No  
  Business Models 1.99 1.55 2.44 1.79 0.0088 Yes  
  Requirement Analysis 2.25 1.75 2.67 1.88 0.0084 Yes  
  Design 2.64 1.55 3.44 1.75 0.0000 Yes  
  Architecture 2.46 1.48 3.43 1.80 0.0000 Yes  
  Test 2.26 1.49 3.51 1.64 0.0000 Yes  
  Verification and Validation 2.23 1.53 3.05 1.77 0.0000 Yes  
  Quality 2.07 1.49 2.90 1.79 0.0000 Yes  
  Measurement 1.83 1.42 2.42 1.68 0.0002 Yes  
  Maintenance 1.84 1.41 2.79 1.80 0.0000 Yes  
  Reuse 2.22 1.58 3.24 1.79 0.0000 Yes  
  Implementation 2.76 1.68 3.76 1.79 0.0000 Yes  
  Configuration Management 1.74 1.31 2.72 1.81 0.0000 Yes  
  Risk Management 1.71 1.31 2.31 1.77 0.0004 Yes  
  Project Management 2.15 1.42 2.74 1.75 0.0012 Yes  
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CASE Tools and standards 
  Generic CASE tools 2.38 1.68 2.44 1.78 0.7118 No  
  UML 3.08 1.78 2.78 1.73 0.0645 No  
  Documentation Tools 2.43 1.60 2.95 1.76 0.0022 Yes  
  Test Tools 1.78 1.38 2.77 1.81 0.0000 Yes  
  CMMI 1.62 1.38 1.80 1.56 0.2512 No  
  Cost Analysis Tools 0.09 0.41 0.12 0.52 0.2589 No  

Fig. 1 lists ten most common topics learnt during education, and the ten most needed topics at work. 
Instead of UML and ethical issues, the respondents indicated that “Team Working” and the 
“Communications Skills” are needed more at work. Based on the mean differences of the respondents’ 
answers, they acquired excessive knowledge on UML but insufficient knowledge on ethical issues. 
Even though the respondents’ answers indicate a need to spend more time on ethical issues, the 
relative importance of ethical issues when compared to other technical topics has diminished in the 
meanwhile. Table 6 shows the ten areas in which the survey respondents indicated that they have the 
largest knowledge gap. The widest gap occurs in “Communication Skills” and “Customer 
Relationships” topics. When one considers the gaps in topics “Leaderships” and “Team Working”, 
which are also in the same category (General and Personal Skills), one can conclude that institutions 
might consider improving soft skills by incorporating courses from social sciences, and even enlisting 
support from corporations.  

Table 5.  Software professional response (cont’d). 

Category/Subject/Field 
Learned during 

education 
Need in 
 jobs p 

(<0.05) 
Meaningful 
Difference 

Increase / 
Decrease in 
Demand Mean SD Mean SD 

Model, Methodologies &Frameworks 
  Agile Software Development 1.93 1.49 3.11 1.80 0.0000 Yes  
  Aspect Oriented Software Eng 1.38 1.27 1.83 1.63 0.0026 Yes  
  Best Practice 1.66 1.36 2.49 1.89 0.0000 Yes  
  Component Based Software Eng 1.58 1.42 2.19 1.86 0.0001 Yes  
  Constructionist Design 

Methodology 1.20 1.25 1.43 1.52 0.0472 Yes  
  Design by Use 1.38 1.34 1.77 1.70 0.0024 Yes  
  Design-Driven Development 1.49 1.37 1.90 1.72 0.0032 Yes  
  Expletory Development 1.21 1.21 1.42 1.67 0.1333 No  
  Extreme Programming 1.54 1.38 1.80 1.58 0.0657 No  
  Object Oriented Software Eng 2.82 1.78 3.38 1.94 0.0008 Yes  
  Pair Programming 1.53 1.39 1.73 1.53 0.0746 No  
  Iterative & Incremental Dev. 2.17 1.70 2.99 3.36 0.0093 Yes  
  Rational Unified Process 1.28 1.30 1.28 1.40 1.0000 No  
  Scrum Management 1.43 1.29 2.38 1.87 0.0000 Yes  
  Spiral Model 1.76 1.54 1.64 1.47 0.3965 No  
  Software Scouting 1.11 1.13 1.28 1.39 0.1005 No  
  Test-driven Development 1.76 1.42 2.53 1.83 0.0000 Yes  
  Throw Away Prototyping 1.27 1.30 1.27 1.29 1.0000 No  
  Waterfall Model 2.65 1.80 2.31 1.75 0.0635 No  
General Skills 
  Customer Relationships 1.60 1.30 3.05 1.84 0.0000 Yes  
  Communication Skills 2.26 1.57 3.75 1.80 0.0000 Yes  
  Interview-Negotiation-Contract 

Management  1.30 1.11 2.17 1.85 0.0000 Yes  
  Team Working 3.01 1.56 4.07 1.55 0.0000 Yes  
  Marketing 1.16 0.93 1.79 1.55 0.0001 Yes  
  Entrepreneurship 1.71 1.36 2.71 1.83 0.0000 Yes  
  Ethical Issues  3.06 1.81 3.31 1.89 0.1309 No  
  Leadership  2.12 1.59 3.23 1.79 0.0000 Yes  
  Presentation Skills 3.05 1.70 3.58 1.74 0.0028 Yes  
  Economy 2.27 1.60 2.01 1.66 0.1045 No  
  Accounting 1.86 1.46 2.48 5.59 0.2490 No  
  Analytic Thinking 3.32 1.71 4.02 1.74 0.0000 Yes  
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Figure 1. The asymmetry between education and workplace. 

It is noteworthy that the general Computer Science topics do not possess significant knowledge gap. 
This shows that information science curriculums have been adjusted to address the needs of the 
software industry, in terms the core computer science knowledge technical competences. However, it 
seems that, in the mean time, these curriculums have neglected soft skills (Soft skills fall under the 
category General and Personal Skills in the survey). As the IT industry undergoes a rapid change and 
expansion, the depth and breadth of the projects increases. Several teams across continents may 
work on the same project. The promotion of computer technology to those who lack technical 
competency needs effective communication skills. 

Table 6.  Knowledge Gap. (Needed-Learned). 

 Subject/Field Learned Needed Δ Category 
1 Communication Skills (PS) 2.26 3.75 1.49 Personal Skills 
2 Customer Relationships (PS) 1.60 3.05 1.45 Personal Skills 
3 Test (SPM) 2.26 3.51 1.25 SW Project & Processes 
4 Agile Software Development (SDEV) 1.93 3.11 1.18 Development & Coding 
5 Leadership (PS) 2.12 3.23 1.11 Personal Skills 
6 Team Working (PS) 3.01 4.07 1.06 Personal Skills 
7 Reuse (SPM) 2.22 3.24 1.02 SW Project & Processes 
8 Entrepreneurship (PS) 1.71 2.71 1.00 Personal Skills 
9 Implementation (SPM) 2.76 3.76 1.00 SW Project & Processes 
10 Test Tools (CASE) 1.78 2.77 0.99 CASE Tools &Standards 

Among 71 topics, respondents reported that they had more than sufficient knowledge for only 9. For 
the rest, the respondents felt that they need more knowledge/skill. Table 7 shows these 9 topics. 
Based on this information, some topics can be de-emphasized in the curriculums. Waterfall and spiral 
software development models, which were the dominating software development models, have been 
replaced by newer models such as scrum and agile. The increasing popularity of agile development 
methodology is also evident from Table 5, which shows it has the fourth largest knowledge gap.  

Table 7.  Surplus Knowledge. (Needed - Learned). 

 Subject/Field Learned Needed Δ Category 
1 Computing Theory 2.38 1.86 -0.53 General Computer Science 
2 Waterfall Model 2.65 2.31 -0.33 Model, Method & Frameworks 
3 Logic Design 2.91 2.60 -0.31 General Computer Science 
4 UML 3.08 2.78 -0.30 CASE Tools &Standards 
5 Economy 2.27 2.01 -0.26 General Skills 
6 Spiral model 1.76 1.64 -0.12 Model, Method. & Frameworks 
7 Numerical Analysis 2.19 2.11 -0.08 General Computer Science 
8 Embedded Systems Prog.  1.44 1.41 -0.03 Development & Coding 
9 Computer Hardware Courses 1.76 1.74 -0.02 General Computer Science 
10 Rational Unified Process 1.28 1.28 0.00 Model, Method. & Frameworks 
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A notable observation is that hardware related courses exhibits a surplus knowledge. It is safe to 
assume that software is gaining momentum faster than hardware. Computing Theory and Numerical 
Analysis, - the two topics under general computer science category that are closest to Mathematics, 
are considered to be sufficiently taught in academic institutions. An interesting result is that Computing 
Theory - a fundamental course in computer science that lays the computational foundations- has the 
largest surplus. A plausible explanation for its performance is that despite the rather indirect 
connection between computing theory and the industrial needs, this topic contributes to wide variety of 
other technical competencies. 

4.1.1 Academicians vs. Employers 
A different perspective of the educational knowledge gap is provided by the responses of the 
academicians and employers. The difference in mean values of the answers given by academicians 
(i.e. taught during education) and employers (i.e. skill expected in workplace) gives an indication of 
educational knowledge gap between the skill/knowledge taught by the academicians and employer’s 
workplace skill expectation. Fig. 2 ranks the top ten topics based on the answers given by 
Academicians and Employers. This table compares the rank orders and does not depict the gap as a 
numerical value. This shows the overall importance of the topics. Fig. 3 reveals some significant 
results with serious implications for certain courses. For example, Operating Systems and Computer 
Networks are not considered essential by the employers, even though they are taught extensively in 
universities. The two most popular topics taught by the academicians, Object Oriented Programming 
and Programming Languages, continue to be desired skills by employers. 

 
Figure 2. Rank orders of importance of topic. 

Fig. 3 shows a summary of asymmetries of subjects between employer expectations and what 
academicians teach (or topics included in curriculums). A result that can be drawn from Fig. 3 is that, 
Computer Networks, Computer Hardware Courses, UML, Operating Systems and Computing Theory 
are over-taught, and show the most discrepancy between formal education and what is expected from 
the employer expectations. 

Software project phases, process and management skills are increasingly expected by employers. To 
illustrate, Design, Implementation and Quality, Test, Project Management, Verification and Validation 
and Architecture are in the 20 most needed topics. Topics given enough emphasis by academia 
include Software project phases, process and management skills. The very same topics considered 
important by the employers - Design, Implementation, Quality, Test, Project Management, Verification, 
Validation and Architecture were also among the top 20 topics commonly taught by academicians. 
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Figure 3. Asymmetry based on academician and employer responses. 

The survey shows that UML is taught more than necessary. Apart from UML, other CASE tools and 
standards topics are taught exactly in line with employer needs. An interesting and maybe an 
unexpected result is that Development Models, Methodologies & Frameworks are considered less 
important in relation to others, including the agile and scrum software development. This result is 
particularly interesting because agile and scrum development models are gaining momentum. One 
possible explanation is that software is still being developed using non standard and ad-hoc methods.  

The results show that General and Personal Skills are gaining great importance. Analytical Thinking 
and Team Working topics are the two subjects overall that the employers most demand of IT and 
software professionals. Moreover, ethical values are ranked fifth in the employers’ preferences, and 
Presentation and Communications skills are ranked 15 and 17 respectively. Soft skills such as 
customer relationships, leadership, accounting, Interview-Negotiation-Contract management are 
appears to be neglected by formal education.  

The academician responses and its analysis is reported elsewhere (Sahin and Celikkan, “Information 
Technology Asymmetry and Gaps between Academia and Industry,” under preparation). 

5 SURVEY LIMITATIONS 
Since the number of participants in each group (professionals, academicians and employers) is 
different (each group has at least 30 participants), comparisons were made with respect to averages 
of answers. Since development strategies and cultural level of countries where the participants live 
have a strong effect on participants’ priorities over information technology, expectations may vary. In 
addition, as academicians may not feel comfortable evaluating their level of knowledge in their fields 
using a Likert scale (i.e. 0 to 5), we used a simple yes/no scale for their survey, for example: “I teach/I 
do not teach”, then normalized the answers into numbers. 

6 CONCLUSIONS 
In this paper we conducted a survey to assess the knowledge gap between skills taught in formal 
education and the knowledge and skills needed and expected by the software industry. Three target 
populations were selected to answer questions on 71 topics, organized in six categories. Our results 
confirm previous findings that personal and non-technical skills such as communication, customer 
relationships, leadership, team working, and analytical thinking (i.e. soft skills) are underemphasized 
enough during undergraduate education, while general computer science, development and coding 
related courses are taught extensively. Both the employers’ and software professionals’ responses are 
consistent in supporting this finding that soft skills cannot be ignored. The knowledge gap is greater in 
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non-technical skills than technical skills. Two most desired skills by the employers are analytical 
thinking and team working. Not surprisingly, software professionals listed these as the second and 
third most needed skills. Of those 71 topics, only 11 of them are over-taught or taught just enough. 
This means that a large number of topics need improvement. Among the topics over-taught are 
computing theory, numerical analysis, hardware, logic courses and spiral and waterfall development 
methodologies. Two of these, Computing Theory, Numerical Analysis, and to a degree economics are 
mathematical based courses, suggesting that such courses need some revision. Spiral and Waterfall 
models lost their appeal as IT sector advanced and transformed itself. In contrast, the emerging topic 
of Agile Software Development exhibited the fourth largest knowledge gap among all topics. This 
shows us that it is important to design curriculums to meet current industry needs, in collaboration with 
industry to reflect the latest changes. Team-based, practical and industry relevant projects must 
become part of the curriculum. Soft skills should be taught in different ways. Some of these can be 
taught in various departments including information technology, computer science, computer or 
software engineering departments, while others such as communication, ethical, leadership, and 
customer relations need to be handled in a more multidisciplinary manner. 
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