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3.1. Purpose

3.2. Recommended Content

3.3. Section Structure

3.3.1. Definition
The aim of our track team is to develop the hypotheses for IT at institutions of higher education in Saudi Arabia, in light of its impact on the delivery of education, faculty and students. 
The team followed a somewhat different approach: they started by making some strategic assumptions
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3.3.2. Current Situation
This section provides a summary of the current situation pertaining to IT at institutions of higher education within the Kingdom. The following information is divided into different areas of IT depending on its impact and importance.
IT Leadership & Organization

The reporting relationships of the highest ranking IT officer within their respective organizational structures indicate the level of significance and seniority within the executive leadership team. It is important that the IT leader have the ability to actively engage in campus-level discussions about strategic directions and policy and work with other senior officers in understanding the role that IT can play in the various functional areas on campus
.  

IT officers are generally represented highly at most institutions within the Kingdom, usually having reporting relationships with the highest ranking officers at the university, i.e. the Rector or Vice Rector.
IT Staffing

A lack of properly trained staff is a universal problem in the Kingdom that affects universities as well. Universities are unable to retain qualified full time staff for multiple reasons and come across similar hurdles when recruiting new staff of similar qualifications. Experience has shown that it is relatively easy to obtain funding or budget approval for equipment but quite difficult to allocate funds towards HR, even though funding required for training, incentive plans, salary adjustments might be lower than equipment and maintenance costs.
A growing trend among institutions is the contracting of employees to provide IT infrastructure and/or specific IT services that might otherwise be delivered by in-house IT staff. Outsourcing has pros and cons of its own that are worth noting with respect to institutions in the Kingdom.
IT Planning

In reference to IT planning, it is vital that university strategic plans include a stand-alone IT strategic plan. Institutional plans must address IT directions and strategies. However, at most universities in the Kingdom, IT planning is local and ad-hoc. Also, the presence of a stand-alone IT plan does not guarantee anything – its implementation and accountability are main areas for concern in IT planning.
IT Management

Management’s perceptiveness to recognizing change, the advantages of IT advancement to the learning/teaching process and the importance of IT users (students, faculty, etc) are all critical factors to properly managing IT at any institution.
Availability of Technology
Another dimension of IT in higher education is the availability of technology on campuses so that faculty and students can use electronic means for learning in their on-campus experiences. The bandwidth allotted to the university in correlation with the number of computers and computer users on campus, or more precisely the number of students per computer will indicate its adequacy. 
Additionally, there is a wide gap between IT infrastructures among universities with some universities at the forefront of technology and others lacking even the most basic computing facilities. 
IT Support & Information Systems
On the whole, there is more attention to IT in curricula and less to infrastructure or automation of business processes at most institutions in the Kingdom. Thought student registration systems are common, IT is yet to support the main functions of higher education.
Also, ERP systems are becoming a standard, but the cost and complexity of their implementation continue to be an issue at most institutions. The challenges associated with such systems are a major focus at most campuses in the Kingdom. 

Lastly, the technology needed for self-paced and distance learning is not clearly defined or available. 
IT Culture
The presence of adequate infrastructure and proper equipment does not raise awareness or ones return on investment. Universities must look to develop a culture that fosters the use and adaptation of IT on campus. This was accomplished by looking for training centers for ICDL certification on campus and the availability of IT based campus activities like student clubs and events. 
3.3.3. Complications 

IT Staffing

Archaic payroll systems and government regulations, inadequate career plans and lack of opportunities for growth within the university prevent universities from taking advantage of the long term benefits of skilled labor. The IT industry is highly susceptible to change and adequate training of employees is critical for both the employees to remain viable and the institution to stay technologically ahead. Also, outsourcing is common and its benefits include allowing for the institute to remain focused on the delivery of education to students while at the same time providing high levels of service to the campus community. High cost of outsourced employees and a lack of in-house development can lead to a dependency on vendors.
IT Planning

Though, most universities in the Kingdom have developed IT plans, their implementation and assessment is generally local and ad-hoc. Implementation and accountability are main areas for concern and a common problem in IT planning across the Kingdom’s universities.

IT Management

Universities in the Kingdom lack this perception and have yet to allocate separate budgets for IT and treat IT only as a cost center for the institution rather a functional component. It follows that IT procurement follows government regulations that are outdated, inflexible and restrictive. 

A universal problem with management in the Kingdom is a lack of focus on outcome. That is, project managers do not assess the returns on investment being made to the IT sector of the university which expresses a lack of desire to get value from capital. Lack of monitoring, standards, regulation and accountability – all lead to marginalizing the role of IT.
Availability of Technology

In general, access to IT is poor across most campuses in the Kingdom which has lead to a wide spread lack of awareness of IT and poor adaptation of new technologies. A point of focus is the availability of internet and dedicated bandwidth allotted by the Saudi Telecom Company (STC). There is also a wide gap between IT infrastructures among universities with some universities at the forefront of technology and others lacking even the most basic computing facilities. 
IT Support & Information Systems

On the whole, there is more attention to IT in curricula and less to infrastructure or automation of business processes at most institutions in the Kingdom. Though student registration systems are common, IT is yet to support the main functions of higher education. 

IT Culture

Encouraging ICDL certification on campus definitely has benefits, but at times enforcing it might be more beneficial. KFUPM’s Laptop Incentive program has resulted in a significant number of participants, but not all universities have that kind of budget for laptops.
3.3.4. Key Questions
· Does the bandwidth capacity in the Kingdom support remote learning?

· Is broadband access to IT limited? If so, what are the limiting factors?

· Are there any inter-university connections?

· Is there any interaction/coordination/resource sharing among the universities?

· Is IT literacy among students lower than average?

· Are there any programs to enforce IT use in universities (specially non-engineering disciplines)?

· Are there any ERP system running at universities?
· Is the level of utilization of IT in non-educational processes low?
· Is there a lack of IT strategic plans?

· Is there a lack of outcome focus (or impact of IT)?

· Is IT not represented high in the university hierarchy?

· Is there a lack of proper HR, i.e. a lack of sufficiently trained staff to provide online help (universal problem)
3.3.5. Hypotheses

Hypothesis 1: 
Bandwidth capacity does not support remote learning
Evidence:

E-learning or distance learning allows for greater availability, reduced cost, flexibility and integration. Students are capable of taking their courses from their homes, often at their own pace and when they have time. Travel costs and lost workdays are saved if employees have the opportunity to follow necessary education from their workplaces. The technologies used in distance education are often standard groupware technologies like videoconferencing, shared whiteboards and workspaces, chat and so on. The most popular technologies in high education institutions according to (Lewis et al, 1999) are asynchronous Internet instruction (58%), two-way interactive video (54%) and one-way pre-recorded video (47%)
.

The main problem with any kind of remote learning technology is its bandwidth requirements; higher the quality of the multimedia, the greater the bandwidth requirement and greater the cost. For the purpose of our study we reviewed bandwidth requirements for two popular methods of remote learning
:

· Video Conferencing: A viewpoint of 320x240 pixels at 20-30 frames/second, when using a standard codec such as the H263+ requires approximately 256 kbps for presenters and participants. DSL and other asymmetric internet services may not offer full 256 kbps on the uplink; presenters that use video (i.e., that encode and transmit video to the web conferencing server) must have full 256 kbps or better for a quality video conferencing experience.
· Audio Conferencing: Audio conferencing features a range of different rates and quality codec’s, a few of which are as follows: G.711 (64kb/s), Wide-Band ADPCM (64kb/s), G.726 ADPCM (16-40kb/s), DVI ADPCM (32kb/s), Variable Rate DVI ADPCM (~32kb/s), Full Rate GSM (13kb/s) and LPC (5.6kb/s).

A review of the bandwidth capacity provided by the Saudi Telecom Company (STC)
, the main source of internet access in the Kingdom, revealed that they provide circuit speeds ranging from 64 Kbps to 2 Mbps to ISP’s. Circuit speeds are provided at 64 Kbps, 128 Kbps, 256 Kbps, 512 Kbps, etc. Although speeds beyond 64 Kbps are available, high subscription costs have practically reduced adaptation to corporate and government sectors only. Home users are mostly limited to 64 Kbps and in some cases this speed is divided further among neighbours to take advantage of internet connection sharing. 
Verdict:

As can be seen from the evidence above, even with the best Audio & Video codec’s, a minimum bandwidth of 256 Kbps is mandatory for any kind of remote e-learning technology. Even at 256Kbps, there is no guarantee that the actual requirement might as well be greater since most of the available bandwidth will be taken up by the course, leaving no room for other internet applications. 
It is our verdict, that circuit speeds of 512 Kbps, be considered the minimum bandwidth requirement for remote learning technology and that even though it is available within the Kingdom, its high cost is preventing adaptation.
Hypothesis 2: 
Broadband access to IT is limited
Evidence:

A review of:

· The Tariff’s set by the STC and most ISP’s within the Kingdom and in the Middle East (UAE, Qatar, etc) and
· A study of subscriber growth and internet user’s Kingdom wide
Revealed the following facts:

· Within Saudi Arabia, the monthly subscription rate for the cheapest/slowest circuit speed of 64 Kbps is in the range of SR 200 – SR 300. This rate is the accumulation of two different rates set by the STC and then the ISP. The STC charges a monthly service fee for the usage of DSL while ISP’s charge for DSL subscription services.
· Our survey revealed that DSL pricing in the Kingdom is comparable to prices within the Middle East, with Saudi Arabia having the fourth highest cost. However, at an international scale, it is still far too expensive to encourage quick and widespread adaptation.

· A trend in falling prices and reduced charges by the STC has lead to higher availability and a rise in broadband subscribers.
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As can be seen from the graph above [4], the broadband subscriber base in the Kingdom shows that, though they are increasing, they are still relatively low. Even after 5 years of service availability, only 0.27% of the population has adapted to DSL.
Broadband Access on Campus

Our survey of the thirteen universities in the Kingdom determined whether they had internet access and at what speed it was being provided. Additionally, this access was correlated with the number of computers and computer users on campus, or more precisely the number of students per computer. 

As shown in the table below, the speed of internet access at each campus is not at all correlated with the number of computer users, or computers on campus. Each university acquires internet access at the rates that it is able to afford or deems sufficient without any clearly visible criteria. 

Bandwidth requirements can also vary depending on the various academic areas that the universities cater to. For example, KFUPM, a primarily engineering university has a far greater requirement for internet access and technology as compared to Ummul Qura University, a primarily Arts university.
	 
	KSU
	KAU
	KFUPM
	UQU
	IMU
	KFU
	HU
	TBU
	QU
	TFU
	KKU
	IU
	JU

	Internet Connectivity (Mbps)
	20
	32
	12
	34
	
	34
	
	4
	
	16
	2
	2
	2

	Student / Computer Ratio
	4.5
	
	2.6
	11.5
	
	4.6
	
	25
	
	
	4
	7.5
	30


Verdict:

It is our verdict that indeed, broadband access to IT is limited with the primary cause for this limitation being the cost of broadband access.
Hypothesis 3 & 4: 
· No current inter-university connections
· Level of interaction/coordination/resource sharing is next to nil.
Evidence:

An extensive survey and interviews with university faculty, IT managers and directors of IT departments at 13 institutions of higher education in the Kingdom revealed the following facts:
· In general, the level of interaction, coordination and resource sharing between universities is next to nil
· Other than the Internet, there exist no systems or processes that encourage or instigate multi-user participation across universities. 
· Technically, groupware such as Forums, Chat Servers, Shared Folders, etc though available, are limited to the boundaries of campus.
· Inter library loan (ILL) services do not exist at most university libraries. At libraries that do support ILL methodologies, the infrastructure with which to effectively implement sharing of resources among universities is non existent preventing its use. 
· Interaction was found only among institutes currently in some kind of parent/child relationship. For example, KFUPM’s support for the Dammam Community College and Hail University had lead to heavy interaction among them.
Verdict:

In light of the evidence above, it is our verdict that Inter-university connections of any kind do not exist. Though the internet is a reasonable means to share resources, there is a need for some complementary systems that can encourage interaction and resource sharing among universities. Simple examples might include a national database of experts with contact details and areas of expertise, a system of transporting library books, materials and resources to and from different libraries within the Kingdom using affordable, reliable and trustworthy means.
Hypothesis 5: 
IT literacy among students is low
Evidence:

In recent years, ICDL has gained wide spread acceptance and is now more or less used as a standard for digital literacy. ICDL has grown to become the most widely adopted end-user computer skills certification in the Kingdom with over 100,000 candidates
. Much similar to other countries in the Gulf, the ICDL program has contributed to a significant rise in digital literacy levels across Saudi Arabia. During 2005, over 37 per cent of the government organizations in Kingdom have adopted the ICDL program as the benchmark for their employees' computer skills which has increased efficiency, driven up the quality of services and reduced costs of IT support. The ICDL program has also was widely received by the academic sector in the region with more than 32,000 educators enrolled in the ICDL certification program last year alone.
The GCC region is considered the third in the world in terms of advancement in digital literacy. Six organizations in different categories were honored for their contributions to raising digital literacy levels in the Kingdom through their support for the ICDL concept. All six have made ICDL certification mandatory for their employees/students.
Verdict:

Though studies indicate that aggressive implementation of the ICDL program has lead to higher levels of IT literacy, it is still unclear if the numbers are adequate or comparable to other nations of similar population. Indeed, IT literacy through such programs must be extended to all academic institutions and possibly enforced or encourage through incentive plans.

Hypothesis 6: 
There is no program/plan to enforce IT use in universities (specially non-engineering disciplines)
Evidence:

· Survey revealed 60% of institutes promote and facilitate ICDL certification

· Extra curricular activities such as IT/Computer clubs are encouraged on most campuses
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Our survey also questioned whether universities were looking to develop a culture that fosters the use and adaptation of IT on campus. This was accomplished by looking for training centers for ICDL certification on campus and the availability of IT based campus activities like student clubs and events. 

Our survey found that most universities facilitate ICDL certifications on campus and also have IT clubs.
	 
	KSU
	KAU
	KFUPM
	UQU
	IMU
	KFU
	HU
	TBU
	QU
	TFU
	KKU
	IU
	JU

	Campus IT Activities (Clubs)
	Y
	Y
	Y
	Y
	N
	Y
	N
	N
	N
	N
	Y
	Y
	N

	ICDL Facilitation
	Y
	Y
	Y
	Y
	N/A
	N
	N/A
	Y
	N/A
	N
	Y
	N
	N


Verdict:

Universities in the Kingdom do offer ICDL (international computer driving license) and other IT related extra-curricular activities. However, whether the certifications or participation is enforced is yet to be determined. 
Hypothesis 7: 
Level of utilization of IT in non-educational processes is very low
Evidence:

Our survey revealed that only a few of the universities had ERP systems fully implemented with a greater number in the process of implementing such systems. Other than ERP systems, virtually all universities have student information systems and financial information systems in place. 

Additionally, our survey listed 10 of the most basic processes selected as primary indicators of the availability of information systems to campus users. An average of 5.1 automated processes indicates a low availability of information systems to the faculty and students.  
	 
	KSU
	KAU
	KFUPM
	UQU
	IMU
	KFU
	HU
	TBU
	QU
	TFU
	KKU
	IU
	JU

	ERP or Similar IS
	N
	Y
	Y
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	N
	N

	Automated Processes
	NA
	7
	8
	9
	N/A
	6
	N/A
	2
	N/A
	6
	8
	8
	3
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Survey revealed an average of 5.1 for 10 popularly automated and essential non-educational processes.
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Verdict:

The level of IT utilization in supporting services is not sufficient.
Hypothesis 8 & 9: 
· Lack of IT strategic plans
· Lack of outcome focus (or impact of IT)
Evidence:

In reference to IT planning, our survey asked whether the university strategic plan included a stand-alone IT strategic plan. As can be seen from the table below almost all universities indicated that their institutional plans do address IT directions and strategies. 
	 
	KSU
	KAU
	KFUPM
	UQU
	IMU
	KFU
	HU
	TBU
	QU
	TFU
	KKU
	IU
	JU

	IT Plan
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	N
	Y
	Y
	Y
	Y

	IT outcome assessment
	N
	Y
	N
	Y
	N
	Y
	N
	Y
	N
	Y
	Y
	Y
	N


Verdict:
Survey revealed a tragic lack of outcome focus at any institute
Hypothesis 10: 
IT is not represented high in the university hierarchy
Evidence:

As shown in the table below, there are a high percentage of IT leaders reporting directly to either the Rector or Vice Rector of the university, indicating a high representation of IT on most campuses.
	 
	KSU
	KAU
	KFUPM
	UQU
	IMU
	KFU
	HU
	TBU
	QU
	TFU
	KKU
	IU
	JU

	Reporting Relationship of IT Leader
	Vice

Rector
	Vice

Rector
	Rector
	Rector
	N/A
	Vice

Rector
	N/A
	Vice

Rector
	N/A
	Vice

Rector
	Vice

Rector
	Vice

Rector
	Vice

Rector
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Survey revealed CIO’s reporting directly to either the Rector or Vice Rector in all cases
Verdict:

Majority of the CIOs report directly to the rector or vice-rector of the university
Hypothesis 11: 
Lack of proper HR: Lack of sufficiently trained staff to provide online help (universal problem)
Evidence:

In general, IT staff is not dealt with effectively across most campuses within the Kingdom
, primarily because university regulations rarely distinguish staff between one another. This lack of focus on IT staff has lead to several problems; budget problems being of primary concern. The inability of institutions to allocate appropriate levels of funding for IT staff in particular, has lead to high attrition rates, insufficiently trained IT staff, poor management and a work environment that is not built on delivering state of the art IT services. 
According to our interview with an industry expert, IT managers that lack proper management skills are immensely damaging the pace of IT progression much needed within the Kingdom. By not giving enough importance to training, retaining qualified staff and encouraging a motivated work environment, they invalidate any long run positive efforts that might have been gained in the short run. 
Verdict:

There are several factors that contribute to this problem, however among them, the lack of the universities’ focus on IT staff stands out. Universities must prioritize their HR efforts with more attention to retain staff, with increased investments in training and skills development and look to develop a work environment that encourages technology adaptation, learning and creativity.  
Hypothesis 12: 
Female university student participation in the IT domain, specially the use of Internet, is limited
. 

Evidence:

A study on Saudi women’s use of the Internet with a particular focus on gender and culture issues, with seven hundred ninety three (793) university students (532 female and 261 male) surveyed, shows that there are significant gender differences with respect to Internet use and attitudes. 

Contrary to what might have been predicted, Saudi women made just as much use of the Internet for their academic purposes as males. Unlike women in Western countries, however, they use email less frequently. Saudi women show positive attitudes and have lower anxiety toward using the Internet, but they are less confident about their ability to control their Internet usage. They chat less than males but when they do they tend to spent longer hours online.
Verdict:

The trends in female participation in the IT domain are encouraging. A series of socio-cultural and technological barriers, including access difficulties, slow connectivity, language, and censorship, lack of time, cost, family restrictions, and poor computer skills as well as social and cultural norms must be addressed to further strengthen the participation.
3.3.6. Next Steps

Next steps after confronting/confirming our hypotheses include: 

· Address possible inter-university connection methods considering current infrastructure, Internet 2, etc.

· Collecting further data on IT literacy levels among university students at the present time as well as possible levels in the future taking into consideration grade school level IT projects that are concurrently progressing.

· Consider impact and importance of fringe areas of IT not directly linked with higher education or university type institutions, such as security, intellectual property, content digitization, etc.
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Identify data necessary to test hypotheses





The team then collected the data and tested the hypotheses





Collect data and test hypotheses





Strategic assumptions are necessary for IT since it is a vehicle and not a strategy





Identify strategic assumptions





Based on the analysis, the team either confirmed, or confronted the hypotheses





Conclude





The team then analyzed the hypotheses and identified the data necessary to confirm/ confront the hypotheses


The team also identified the sources of the various data





Based on these strategic assumptions, the team developed a set of hypotheses





Identify hypotheses








� EDUCAUSE Core Data Report 2004


� Internet Based Learning, http://victorian.fortunecity.com/vangogh/555/dist-ed/Bb-orientation.html


� e/pop Web Conferencing Requirements, http://www.wiredred.com/epop_downloads_webconf_req.html


� Saudi Telecom Company (STC), http://www.stc.com.sa 


� ICDL in Saudi Arabia receives Presidential recognition (� HYPERLINK "http://www.ameinfo.com/78227.html" ��http://www.ameinfo.com/78227.html�) 


� Interview with Industry Expert: Dr. Saud Al-Semari, Ministry of ICT, Saudi Arabia


� M. Oshan, A. O'Brien, Saudi Women and the Internet: Gender and Culture Issues, Department of Information Science, Research School of Informatics, Loughborough University, United Kingdom, PhD Dissertation, 2006
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