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Abstract 
Extremely rapid advances in IT industry are taking place. New technologies, tools, methodologies and 
paradigms are emerging even before the previous ones become mature. In the meanwhile, academia 
is not adequately preparing itself for these advances. With this in mind we have conducted a survey to 
determine the information gap between the needs of the field and the situation in the classroom. The 
survey included a section to allow the respondents to express their opinions in free format. The aim of 
this paper is to focus exclusively on these opinions, while an accompanying paper presents the main 
results, describing the knowledge gap in various competence areas, in terms of areas of the IT 
profession. The free form expressed opinions of the participants may help educational institutions to 
tune their curriculum, and move away from a generic and static curriculum into a more adaptive one 
and adapt approaches in teaching IT related disciplines. The employees, one of the stakeholders of 
the survey, warned of the overly theoretical emphasis, and recommended that the courses include 
hands-on projects that address the practical needs of the industry. The number of courses should be 
reduced, and the courses should be practical, addressing industry needs. The final two years of the 
program courses should be clearly oriented towards industry needs. The other stakeholder of the 
survey, employers, pointed out that employees lack skills in all phases of software development 
processes and also need improvement in soft skills. The opinions of the survey takers indicate that the 
academia needs adjustments fulfilling the goal of properly preparing the students in information 
technology fields so that that the potential graduates are able to cope with the new and continuously 
changing challenges of the IT industry, and employers find ready-for-work employees without incurring 
extra training or orientation expenses (time and money). 

Keywords: IT competence gaps, IT skill requirements, IT curriculum, Industry/University collaboration, 
Higher Education.  

1 INTRODUCTION  
The advances in digital technology in the last three decades created an Information Technology (IT) 
revolution and caused an exponential increase in number of hardware devices and associated 
software. Information technology is a term that broadly describes the development, installation and 
implementation of computer and telecommunication systems and applications. IT enabled the 
application of digital technologies across a wide spectrum of domains including education, 
entertainment, transportation, communications, medicine, agriculture, law, banking and finance. This 
has positively impacted the lives of ordinary people and helped them to increase productivity and 
efficiency. The new technologies have also created new fields, new types of employment and new IT 
enterprises, all requiring a different kind of skill set. These enterprises rapidly multiplied the creation of 
software and hardware products for the IT market. As a response to the new and ever changing skill 
needs of the IT market, the education sector opened new departments and created specially designed 
programs. Most technical universities have at least one of the following departments: Information 
Technology, Computer Science, Computer Engineering and Software Engineering (CS&SE). These 
departments produce graduates to fulfil the staff requirements of the IT market. In addition, programs 
like Management Information Systems, Information Systems Management, and Computer Information 
Systems have similar goals, preparing students for the IT sector. Despite the quantitative increase in 
the number of departments, resource and skill shortages still exist. However, numbers are not the only 
problem. There exists a more serious issue that must be addressed. The advances in IT industry are 
so rapid that some of the topics in the curriculum become outdated during a typical 4 year course. The 
issue to be addressed is whether these new departments are adequately preparing students and how 
stakeholders feel about the overall education.  

The term information skill gap can be defined as the perceived mismatch between the quality and 
adequacy of skills possessed by IS graduates and needed by the IS/IT industry. We have identified 
three stakeholders: (1) Students, (2) IT Companies and (3) Academicians and conducted a survey 
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with these stakeholders to reveal the real needs of Software Development Industry (SDI) and identify 
skills that new IT engineers have upon graduating. The survey included a section to allow the 
respondents to freely express their opinions. In this paper, we report our observations based on these 
opinions, from a qualitative perspective. An accompanying paper presents survey results by revealing 
the knowledge gap in various competence areas of the IT profession using a quantitative approach. 
The free form expressed opinions may help educational institutions to adjust from a generic and static 
curriculum towards a more adaptive one, and use novel approaches in teaching IT related disciplines.  

2 RELATED WORKS 
A number of surveys and studies have been conducted to shed light on what IT skills are needed for a 
successful career, what skills graduates actually have, and what curricula should be followed. In a 
survey very similar to ours, Lethbridge [1,2] tried to find the relevance of computer science and 
software engineering education. The study concluded that many of the students wanted fever 
mathematics and more engineering related courses in software engineering curricula. 

Penzenstadler et al. [3], Hayes [4], Preston [5], Callahan and Pedigo [6] studies assert that 
incorporating realistic problem solving exercises into theoretical texts and working with industrial 
partners on real-world projects for the real-world customers enhance the theoretical knowledge 
acquired during software engineering education, and are very beneficial to students. Skevoulis [7] and 
Beckman et al. [8] suggested that universities establish separate programs in collaboration with 
industry to meet the education and training needs of organizations’ software professionals and 
managers. The direct involvement of industry in curriculum design is also shown to be beneficial by 
Carrington in [9]. In addition, Pilgrim [10] study reported the tension between the university’s goals of 
broader education for life-long learning versus industry’s need for particular skills. 

The study by Burnell et al. in [11] has found that teaching standard software engineering curriculum in 
isolation from other disciplines does not sufficiently prepare the students for the environment in which 
software products are prepared. The courses need to include multidisciplinary and possibly multi 
institutional projects with the purpose of exposing the students to team-work and the need for 
communication. Plaza et al. in [12] argues that incorporation of new technological trends and 
integrating research and innovation into classroom has a positive impact on the students. 

The Morena et al. [13] study found that there needs to be a move from technical to business topics in 
software engineering education. IT business consultancy and soft skills represent the areas of 
greatest mismatch between the job profiles of Career Space and Software Engineering education. Kim 
et al. in [14] found a similar result where project management, personal productivity tools, soft skills 
and security are perceived to be important. Radermacher [15] study conducted interviews with the 
employers and hiring managers and concluded that lack of project experience and problem solving 
abilities are the primary obstacles for the new graduates in securing a job.  

Other studies also reached the same conclusion, that non-technical skills are not paid sufficient 
attention in tertiary education. Cappel’s [16] study found that gaps are the greatest for non-technical 
skills such as oral and written communication, problem solving and ability to learn. The Callahan and 
Pedigo [6] study delivered a similar conclusion that IT professionals lack technical management skills 
and the industry needs information engineers who are capable of designing business processes while 
understanding that IT is an essential business element In a similar study, Tesch et al. [17] found that 
the areas of teamwork, ability to listen and verbal communication has shown greatest discrepancy 
between what practitioners are expecting and what new hires are delivering. Plice and Reinig [18] 
study also shows that emphasizing communication and teamwork skills while maintaining a balance 
between technical and business skills during their education is more effective in advancing careers in 
the long run. Medlin et al. [19] study reports that communication, analytical and managerial skills are 
also important, while Merhout, et al.’s [20] qualitative analysis concludes that seven of the top ten 
critical skills that information technology executives seek in new hires were soft in nature. 

3 METHODOLOGY 
The survey was a Web based questionnaire and advertised by directly approaching the companies, 
academicians and employers. It took 21 minutes on average to complete. The primary intention of the 
study was to measure the knowledge gap, therefore, help to create a suitable curriculum to satisfy the 
most significant and the most common requirements of the IT industry. The participants were asked a 
series of questions and requested to rank answers in an ordinal scale. These results are reported in 
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another paper. In addition many participants provided written comments in free format which 
contained excellent insights them. These comments, which were more detailed and informative than 
expected, help us understand the expectations of each stakeholder group and reported in this paper. 

3.1 The participants 
209 participants represented 24 countries, 64 universities and 38 companies. Of those 209, 99 were 
IT professionals, 72 were academicians and 38 were employers. Tables 1 and 2 show employer’s and 
software professional’s demographic details. The majority of the employers in the survey were national 
companies (84%). 87 percent of the companies surveyed had 50 or fewer employees, 13% had more 
than 50. Sixty three percent of employers were in the IT business. Table 1 shows the employer 
demography. 

Table 1.  Employer demographic data. 

Description # of Participants 
n=38 

Percentage 
% 

The type of the company 
   National company  32 84.21 

 International company 4 10.53 
 Other 2 5.26 
The number of employees 

   1-50 33 86.84 
 50+ 5 13.16 
Core business of the companies 

   Academics  1 2.63 
 General Information Technology Market (Software/Hardware) 24 63.16 
 Transportation 1 2.63 
 Military/Defense Industry 2 5.26 
 Telecommunication 3 7.89 
 Consultancy 3 7.89 
 Other 4 10.53 
Preferred graduated programs of professionals to recruit  

   Computer Science  16 42.11 
 Software Engineering 28 73.68 
 Computer Engineering 35 92.11 
 Computer Technologies and Education 5 13.16 
 Computer. Education and Instructional Technologies  8 21.05 
 Computer Programming 17 44.74 
 Other 6 15.79 

Table 2 shows the IT professionals demographic data. Sixty five of the software professionals 
surveyed had a bachelor’s degree; and the remaining 35 percent had postgraduate degrees (MS and 
PhD). Forty three percent of the software professionals had degrees in software engineering, and 41 
percent in computer engineering. Only 6 percent of had a degrees in Computer Science. Three times 
more males than females participated in the survey. The overwhelming majority of software 
professionals were educated 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 5 years or less industry experience since graduation. This was an advantage, as the 
curriculum has not greatly changed since their graduation. Twenty three percent of the software 
professionals had worked in three or more companies. Forty four percent worked in general purpose 
IT companies, 14 percent in the banking industry and 12 percent is in the telecommunication sector. 

9758



Table 2.  Software professional demographic data. 

Description n=99 %  Description n=99 % 
Highest degree  Gender 
 BSc (Bachelor of Science) 64 64.65   Female 24 24.24 
 MS (Master of Science) 31 31.31   Male 75 75.76 
 PhD (Philosophy of Doctorate) 4 4.04  The medium of instruction 
Graduated department/program   English 87 87.88 
 Computer Science  6 6.06   Other 12 12.12 
 Software Engineering 43 43.43  Effects of the medium of instruction 
 Computer Engineering 41 41.41   Extremely beneficial 37 43.02 
 Computer Programming  2 2.02   Very beneficial 36 41.86 
 Other  7 7.07   Moderately beneficial 6 6.98 
Years past after graduation   Slightly beneficial 5 5.81 
 0- Not graduated yet 1 1.01   Not at all beneficial 2 2.33 
 1 14 14.14  # of different companies the professional 
 2 16 16.16  worked for so far after graduation 
 3 18 18.18   0- No job 2 2.02 
 4 28 28.28   1 38 38.38 
 5 6 6.06   2 32 32.32 
 6+ 16 16.16   3+ 27 27.27 

 
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 

As shown in Figure 1 the academicians participated in the survey is concentrated in one of the 
following three disciplines (82%): computer science, computer engineering and software engineering. 
majority of them are lecturers (i.e. instructor, professor, Dr.). 

 
Departments   Position  Language 

Figure 1. Academician Demographic Data. 

9759



4 RESULTS 
In this section, we present our observations based on the participant comments in free text format. 
These comments were a used to complement the multiple choice questions and provided more 
detailed insight and perspective into the knowledge gap in IT, and the expectations of the stakeholders 
from each other. These comments are given in verbatim with the paper authors’ interpretations. The 
employees’ comments are categorized under 6 observations and employers’ comments are 
categorized under 2. Employee and employer responses had the most valuable insights, while 
academicians in general simply described how they formed and structured their curriculums. Since 
their responses in general do not indicate specific justifications for their decisions, they are excluded. 

4.1 Employee Responses 
The observations based on the employee responses can be organized into three themes. 

1 The courses should be much more practical. 
2 More industry/university collaboration is needed. 

3 Processes, methodologies and tools used in developing IT products must have adequate 
coverage in university education.  

Observation 1: The courses must be a lot more practical. 

A balance between theory and practice is needed in the curriculum. Realistic problem solving 
activities, applied projects and open source activities give the students an opportunity to understand 
the realties and major issues of the business world. Creating an IT product necessitates not only 
computer or software engineering skills; it also requires soft skills such as management and business 
process design. 

“The courses must be a lot more practical. Practical test tools like phunit, junit and jasmine are very 
useful. The topics that cannot be covered in the lectures and labs can be complemented by on- line 
videos.” 

“Seventy percent of the undergraduate education must be designed in such way to address the 
practical needs of the industry. This will help a lot to new undergraduates.” 

“More practical hands-on undergraduate education is required. Otherwise the students feel like the 
time spent at the university is not time well spent.” 

“The university is not preparing the students for the industry. Lots of courses are offered without any 
practical value in industry. The number of courses must be reduced, be practical and designed 
towards the needs of the industry.”  

“The courses are conducted in a more theoretically than practical way.”  

“In the last two years of the program courses that are more oriented towards industry needs could be 
included.” 

“Lectures must be more practical and application oriented.” 

Observation 2: Conduct projects in collaboration with the industry. Allow the industry to 
influence the curriculum design. 

Creating internships opportunities that give real workplace exposure allow the students to get a 
glimpse of the realities of workplace, while simultaneously employers are able to evaluate potential 
employees. By creating joint initiatives between academia and industry in the form of industry team 
projects, students can be tasked with solving real-world problems. If the faculty members themselves 
do not have prior work experience, they may benefit from a sabbatical with employers in the field of 
their expertise. In addition to technical skills, the companies seek for soft skills, such able to team-
work skills, ethical awareness, leadership ability, and self-reliance.  

“The undergraduate students must be tasked to do innovative team projects which consist of at least 
three team members, whose project topics are determined in collaboration with the industry, such that 
it gives the students an opportunity to use knowledge relevant in the industry and give practical 
experience.”  
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“In the third and fourth year of the program, collaborative work with industry must be done to realize 
joint projects. The summer internships must be utilized better by the companies and students, by 
employing the internship students in real active projects.”  

“One day of the school week needs to be left free without any courses, and students must be 
encouraged to work in industry.” 

“Please improve the communication between students and industrial companies. You can organize 
career fairs, events etc. Also let the companies know that the companies should attend these kind of 
fairs to provide opportunities (part/full time jobs, internship, B.Sc, thesis) to student, not just for 
advertising their products. Also, you can arrange coffee times, dinner events to eliminate the distance 
between academicians and students.” 

Observation 3: Latest software engineering processes and methodologies need to be taught in 
curriculums, and in particular, it is important to emphasize Agile development and Scrum as 
development methodology. 

Academia needs to adjust itself to the software engineering processes and methodologies used by 
industry, and expose students to the most widely-used development and coding tools. In today’s fast 
changing information technology environment, industry reacts quickly to technological innovations, 
therefore many companies are already operating in an agile way. Many have adapted iterative 
developments, either formally or informally, by blending their existing linear practices with iterative 
process. The universities, therefore, should similarly adapt themselves to the changes taking place in 
industry in terms of project management.  

“Courses must be offered that allows the use of agile, scrum development methodologies.” 

“….topics such as Agile, scrum, test driven development, continuous integration, automated tests, 
specflow can be taught.” 

“As far as software development methodologies are concerned, scrum is very popular and works very 
well. Scrum management can be used for some of the projects. This gives an opportunity to the 
students to be practical, and courses become more fun.” 

“Scrum software development methodology is becoming more pervasive because of the fact that the 
companies’ development teams are geographically dispersed and they want more running code in 
less time. Since this methodology is rather new when compared to more traditional methods, such as 
waterfall and spiral, software developers and engineers do not have this skill at the desired level and 
in any cases, they lack these skills altogether.” 

“Topics like test driven development, behaviour driven development continuous integration and 
deployment are important. These topics are not taught at the university.”  

“How to participate in Open Source projects can be taught. At a minimum, students must be made 
aware of such projects, and they must be encouraged to work on these projects.” 

“Current development methodologies and tools reduced the importance of documentation. 

“The companies educate their existing employees on these methodologies who lack these skills; 
however, companies do like to see this skill already acquired and present on the resumes of the 
newcomers.” 

Observation 4: Use development and coding tools with an enterprise development focus.  

Development and coding tools used and taught at colleges should have an enterprise focus. Instead 
of exposing the students to a wide range of languages, it is preferable to have a deeper understanding 
of the language ecosystem, and tools to develop applications using that language. Enterprise level 
tools and methodologies, such as enterprise design patterns, MVC, spring dependency injection 
framework and Hibernate, are important and need coverage at certain degree at the university level.  

“The newer database technology NoSQL must be presented as an alternative to relational databases 
in certain application domains. Students need to be exposed to Configuration Management tools like 
TFS, Git, SVN during their undergraduate studies.”  

“The use of different frameworks and application building using these frameworks must be 
emphasized.”  

“Especially tools that are widely used in industry could be taught at an introductory level.” 
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“Knowledge on enterprise computing and templates are needed on the job, because a lack of 
experience and knowledge on these topics made the job interviews harder.” 

“Software Development positions are one of the most sought after positions on the job market. The 
skills that will give you a higher chance of employment are ASP.net and Java skills. In the third and 
fourth year of the undergraduate education, programming language courses at different levels must be 
offered as elective courses, in particular, Java. This gives the applicants a head start in job market. “ 

“Knowing more than one programming language is a good thing. However, one must possess 
advanced level of knowledge in one of two prevalent enterprise level development environments, JEE 
or .NET. Instead of learning a little C# or a little Java, the student must get a deeper understanding 
about the ecosystem that surrounds the language, such as API’s, protocols and tools to develop 
applications using that language. This provides a smoother transition to the professional work life. For 
instance, if JEE path has been chosen, then JEE API’s and technologies like Spring Dependency 
Injection Framework, Hibernate ORM Framework can be taught. Software Architecture knowledge is 
important. In addition to classical design patterns, Enterprise Patterns are also important too. 3-Tier 
Architecture, MVC and its look-a-likes is present in many enterprise level applications. Moreover, 
many job descriptions are defined along the lines of 3-Tier architecture. AI and algorithm courses, 
which are usually considered as theoretical courses, help the software engineering to craft mature 
solutions. Besides, fundamental algorithms like searching and sorting are heavily used in applications 
and these are often asked in job interviews” 

“Operating Systems and Network courses needs to be mandatory for Software Engineering students 
and software architecture must be mandatory for Computer Engineering Students. Software and 
Computer engineers are doing the same tasks, and the company does not make any differentiation 
whether you are a software engineer or computer engineer. Therefore, software and computer 
engineers must know some of the topics in each discipline.”  

Observation 5: Enhance soft skills.  

Communication among academicians and students needs to be improved. 

“…other communications means such as gestures and the use of body language must be taught.  

“Proficiency on English must be emphasized in lieu of second foreign languages.” 

“It is very important that the medium of instructions is English.”  

“Learning how to learn by yourself is equally important.” 

“The department needs to provide an interactive environment in which academicians act like volunteer 
mentors, and technical discussions on software engineering must be conducted.”  

Observation 6: School reputation plays a role in getting a job.  

The respondents commented that there is often a mismatch between an employees’ job description 
and the department from which they graduated. They also assert that there is a bias towards well-
known. Employers prefer graduated from non-IT related departments (e.g. physics, chemistry) rather 
than from IT related departments if they are from well-known universities. Such statements are very 
subjective, however, so no further attempt is made to interpret them.  

“The name of the university plays an important role in getting a job. The companies prefer math or 
statistics department graduates of a well-known university to computer and software engineering 
graduates of a lesser known university. For instance the graduates of physics and chemistry 
department can work in Risk Management and IT control if they are the graduates of well-know 
university.” 

“The name of the university is also adversely affecting the selection process. Some well-known 
university graduates start the game 1-0 ahead, even though your knowledge may be better than 
theirs.” 

“The amount and technical knowledge acquired in a lesser known university is not a differentiator 
when it comes to applying to a job.” 

4.2 Employer Responses 
The employers’ comments are focused in two areas:  
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1 The employees lack skills in all phases of software development processes, and 

2 Employees need improvement in soft skills and behaviours. 

Observation 7: The employers are concerned about the lack of skills especially in the areas of 
software methodologies and processes.  

This observation is expected as this is one of the areas also pointed out by the employees 
themselves. There is a clear need to equip the students with skills in project management, overall 
system design and architecture. For employers, training the graduates in the lacking skills has two 
drawbacks: firstly time and money spent on them and secondly, the retention of the employee gets 
more difficult by the employer after the employee has filled the knowledge gap on the expense of the 
employer. An interesting suggestion was to enrol students who want to be professional software 
developers in internship and co-op programs. 

“The fresh out of the school graduates need extra training in order to be a part of a project. The 
projects are done without following software engineering process standards. The projects are done in 
an ad-hoc manner. A typical above the average software computer engineering student can learn a 
new programming language in 1-2 weeks. However, it is harder to find employees that can perform 
overall system design, network architecture, planning task management, testing and case scenario 
development.” 

“Programming skill and programming experience of the computer and software engineering graduates 
is not adequate. Project management and team work topics must be emphasized and taught more.” 

“The students must know more about methodology than programming languages. They interviewed 
with students who do not know design patterns and cannot establish n-n relationship between two 
database tables. In addition to technical knowledge, the graduates must be educated on non- 
technical and social aspects, such as communication and ethical values.” 

“We cannot find qualified candidates as easily in software development as they can in other sectors. 
We are concerned that if the company trains and educates a new graduate the employee will jump 
ship immediately and go somewhere else to work.”  

“Generally speaking, the new graduates lack practical skills in software development. We filter the 
candidates via administering tests; however, even for those who qualify for the job, a high orientation 
cost is associated with new employees. A suggestion would be to classify the graduates as either 
academic or professional software developers during their education, and enrol those that want to 
become professional software developers in a yearlong internship or co-op program”. 

Observation 8: The employers want the employees equipped with soft skills.  

Soft skills, such as team skills, communication skills, critical and creative thinking skills, self 
motivation, are sought by the employers. The graduates were perceived as lacking the motivation to 
excel. 

“We want graduates who are creative, thinking and who can take initiatives on their own.” 

“The internships must be more productive and longer.” 

“The new generation of students lacks motivation, an ambition to be successful, and ethical sensitivity. 
If the quality of the fabric is not high then the dress will not look good.” 

“In recent years the new graduates employed lack ownership of their work, self determination and 
decision making. They want to get promoted fast and easily and if this does not happen they lose 
motivation.” 

5 DISCUSSIONS 
The main goal of the survey was to perform quantitative research to determine the knowledge gap 
between what academia provides and what IT industry expects from graduates. The quantitative 
results are reported elsewhere (Sahin and Celikkan under preparation [21]). However, the survey also 
included a free from text section in which the participants were given the opportunity to express their 
opinions in an unstructured way. As these comments provided excellent insight, these results are 
reported in this paper. Based on the responses of the participants, we have derived 5 major 
observations from employees’ comments.  
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• The courses should be more practical. 

• Projects should be conducted in collaboration with the industry. Industry should be allowed to 
influence the curriculum design. 

• Software engineering process and methodologies taught in the curriculums should be adapted 
to suit IT industry practices. In particular, agile development and Scrum, as development 
methodology should be emphasized in the curriculums.  

• Development and coding tools suited to industry should be taught. 

• Non-technical skills should not be ignored.  

Employers mostly focused on two areas: 

• Employees lack software development methodology and process skills. 

• Employees lack adequate soft skills such as interpersonal, personal, ethical and motivational.  

The students believed that their college education does not exactly meet the profession requirements, 
while the employers believe that the students lack personal and interpersonal skills in addition to 
technical knowledge. It is clear that there is a significant information skill gap both in technical and non 
technical skills between the academia and industry and it is plausible that this will persist in the future. 
This is a natural and expected outcome, especially in the area of Information Technology, 
characterized by extremely rapid change.  

6 CONCLUSIONS 
This paper presents the free form opinions of three IT stakeholders from a survey. The employees 
warned of the overly theoretical emphasis, and recommended that the courses include hands-on 
projects that address the practical needs of the industry. Innovative project areas conducted in 
collaboration with industry need to be implemented. The number of courses should be reduced, and 
the courses should be must be practical, addressing industry needs. The final two years of the 
program courses should be clearly oriented towards industry needs. Undergraduate studies should 
focus on newer technologies and methodologies such as scrum development, noSQL and 
configuration management and test tools. Since development teams are globally dispersed, scrum 
development is a viable methodology to address issues stemming from distributed development. 
Enterprise level computing and development knowledge, such as JEE, ASP.net and frameworks bring 
significant advantages in the job market. Rather than focusing on a programming language, it is much 
more effective to achieve a deeper understanding of the whole ecosystem surrounding the language, 
such as API’s, protocols and tools to develop applications. The feedback provided by the employers 
mostly concerns general and soft skills, rather than technical skills. For employers it is important that 
software engineering process standards are known and followed. Also project management and team 
work topics deserve a higher profile in the curriculum. Employees must demonstrate motivation, an 
ambition for success and ethical sensitivity, while students need a greater knowledge on methodology 
than programming languages. One suggestion given by the employers is to distinguish potential 
professional software developers from those aiming at an academic career, so that the future 
professional software developers could be admitted to a yearlong internship and co-op programs. 
Employee retention is a serious concern; Companies cannot easily retain new graduates after they 
train and educate them, because employees with knowledge and skills tend to seek new opportunities. 
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