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Abstract: The use of basic computer skills in Sudanese secondary school is getting more and more relevant. This article discusses research undertaken to document the process of introducing computer in school in Backkar secondary school in Sudan. The purpose of this survey is to identify and examine frequently occurring factors affecting implementation of the computer technology in Backkar Secondary School.

Introduction

The aim of this article is to extend the understanding of the global phenomenon of using ICT in Backkar secondary school; to provide knowledge about the use of ICT-based learning activities in Backkar Secondary School; to contribute to the formal use of ICT in secondary schools in Sudan, through descriptions of aspects that challenge educators in ICT implementation in developing countries.

Backkar Secondary School is located in Omdurman province in Khartoum State. In terms of its using computer technology offerings, Backkar Secondary School can compete with the best governmental schools anywhere in Sudan. Backkar Secondary School is probably one of the most advanced governmental schools in its introducing computers in school as part of the curriculum. 
To realize the benefits of technology, schools must develop a plan for integrating technology into the curriculum. An effective technology plan is based on the shared vision of educators, parents, community members, and business leaders who have technological expertise. It ensures that technology strengthens existing curricula and supports meaningful, engaged learning for all students. It also specifies how the technology will be paid for and how its use will be supported.

Literature survey

This literature review contextualizes the study internationally and presents the theoretical framework within which the research was done. It also discusses, in a systematic, critical and integrated way, the related findings from other research studies.
This literature review identifies some of the theoretical explanation of why ICT for learning is valuable, and some factors that affect implementation of computer technology into instructional processes. 

Miller’s model was selected in preference to that of Rogers (1995). Strategy was provided for learners, teachers, and governing body.

Why ICT for learning is considered to be valuable?

The term information technology (IT) was defined as the hardware and software used to implement the following applications in the target school district: drill/practice, tutorials, simulations/games, word processing, painting/drawing, music composition, spreadsheets/graphics/statistics, electronic bulletin boards, automated card catalogues, electronic encyclopedias, student information, communications packages, electronic mail, group conference and budget inquiry (Roszell, 1995, p. 9)

In (1945), William Levenson, the director of the Cleveland public schools' radio station, claimed that, "the time may come when a portable radio receiver will be as common in the classroom as is the blackboard." Forty years after that the noted psychologist B. F. Skinner, referring to the first days of his "teaching machines," in the late 1950s and early 1960s, wrote, "I was soon saying that, with the help of teaching machines and programmed instruction, students could learn twice as much in the same time and with the same effort as in a standard classroom.


According to Terry Crane wrote that, "technology actually encouraged them to collaborate more than in traditional classrooms. Students also learned to explore and represent information dynamically and creatively, communicate effectively about complex processes, become independent learners and self-starters and become more socially aware and confident."

How much better is it, really?

Todd Oppenheimer wrote in his article “The promoters of computers in schools again offer prodigious research showing improved academic achievement after using their technology. In a poll taken early last year U.S. teachers ranked computer skills and media technology as more "essential" than the study of European history, biology, chemistry, and physics; than dealing with social problems such as drugs and family breakdown; than learning practical job skills; and than reading modern American writers such as Steinbeck and Hemingway or classic ones such as Plato and Shakespeare.”

Geisert and Furtrell express the view of educators and parents about the promise computer technology have to effect major educational reform. Bennet (1997) echoes Geisert and Futrell and offers an even more aspiringly detailed vision of the computer's potential in education.

Roszell's (1995) study was focused on one urban school district in Saskatchewan. The purpose of the study was to determine the degree teachers and administrators used Information Technology [IT] to support the goals of education and to identify the factors affecting the level of IT usage.

The factors that have an effect on the implementation and use of IT in schools are: 

· The Time Factor

· Availability of Hardware

· Software Issues

· Attitudes of Administrators
· Pedagogical Factors

· Teacher Attitudes

· Personal Familiarity With Computers

· Teacher Training

Tactical Planning

To be successful, a technology plan must promote meaningful learning and collaboration, provide for the needed professional development and support, and respond flexibly to change. (Cradler, 1996)

Schools that effectively use technology have a carefully designed technology plan that is a part of the overall school-improvement plan. As part of the school-improvement plan, technology should support the curricular goals of the school. (Cradler, 1996)

The first step in developing a technology plan is convening a planning committee or team to review the school-improvement plan already in place and research the district needs. An effective team enlists educators but also takes advantage of the expertise of community members and the input of parents and students.

According to John See (n.d.), "Effective technology plans focus on applications, not technology". 

Alan November in his article (Critical Issue Critical Issue: Developing a School or District Technology Plan) mentioned the ideas of some people:

· Mary Moffitt

Commented that” The implementation plan for the team's goals must include an awareness of the school district's budget”.

John See (n.d.) comments that “The plan should be reviewed each year during the budget process to make sure the district is purchasing the most current equipment and to take advantage of new and lower cost technology”.

· Ken Reid

Said that” An important component of the technology plan is professional development and support for teachers. No plan, no matter how well conceived, will be of any value if it is not implemented at the building and classroom levels. Staff development activities should help teachers become comfortable and proficient with the technology and give them the opportunity to devise ways to use it in their classrooms”.

· Aaron Headly

Argued that” Last, the plan must have an assessment component. Educators, parents, and community members are more likely to support technology if they are able to see proof of its value in helping students learn.” 
He argued these goals:

Alan November argued that the technology planning team and teachers could take the following steps to develop, implement, and refine a school technology plan:

· Ensure that the team is composed of representatives from all segments of the school and the community--administrators, the school business manager, teachers, parents, and local businesspeople who have expertise in technology and telecommunications.
· Participate in the process of planning for technology in education by asking appropriate questions, such as: How will the technology be used? How will technology affect the role of teachers? How can technology benefit all students? 

Mary Moffitt mentioned these steps to develop, implement, and refine a school technology plan:

· Develop strategies to meet the funding challenge. 
· Investigate federal, state, and other grant opportunities and funding sources for educational technology. 

· Make decisions about the learning station design. 

· Procure appropriate technological equipment and resources, including computers, chairs, desks, displays, and cable. 

· Review and update the technology plan at least once a year to provide evaluation of its usefulness. 

What does experience and research have to suggest about planning for effective integration of telecommunications into curriculum and instruction?

John Cradler and Elizabeth Bridgforth describe on their article: the minimum components for an effective Technology Use Plan (TUP) followed by specific steps for developing and implementing the plan. The planning process should be considered when developing a school-based educational technology project. The planning steps illustrated below and explained in the following are advised for planning, implementing, and evaluating a school-based technology plan. 


1. Convene a school or departmental planning committee. Identify the planning partners to include the teachers, a district office representative, parents, the principal, possible business and community partners, and a representative from the county office, regional agency, or department of education as appropriate.

2. Coordinate with existing school and district plans and guidelines. Identify and review the existing school plans and guidelines for amending such plans. The TUP should become an integral part of the existing school plan already required by some programs such as School Improvement Plans (SIP).

3. Identify student and school program needs. Review local needs assessment information, resource inventories, school performance and school accreditation reports, and other relevant information, to determine needs for restructuring or expansion with consideration of the application of technology. If time and resources permit, a needs survey should be conducted.

4. Identify available technology-based and support resources. Review the existing uses of technology and media resources at the school and their relationship to the goals and objectives of the existing or emerging school site plan.

5. Integrate the school-wide technology planning with the curriculum. The TUP should describe how the use of technology would align with and expand district and state curriculum and instructional objectives. Technology should be viewed as a tool to expand opportunities for learning beyond what can already be provided.

6. Objectives and activities. A plan should describe school-wide objectives with related activities that describe how technology applications directly relate to instruction, curriculum enhancement, and the school program.
7. Classroom level intervention. In addition to school or departmental ob​jectives and activities, the TUP should describe activities planned for each classroom.

8. Staff Development. The TUP should describe the staff development and follow-up assistance necessary for successful implementation of planned activities. As teachers develop their classroom level plans the school-level staff development program can be designed.

9. Prepare an Evaluation Plan. The TUP should provide a general description of the process for evaluating the project. The process should include procedures for monitoring, implementing, collecting information of student outcomes, and assessing the effects on teaching and instructional practices.

10. Develop a TUP budget and funding strategy. Identify adequate funding for the plan and involve the school and district administration developing the TUP budget.

11. Implement, monitor, and revise the plan. If it is clear that there is sufficient interest and commitment from the school staff and the principal to provide the time, resources, monitoring, and funding needed for the proposed plan, then work with the planning committee to implement the plan.

Phases of technology implementation in schools
Miller's model of technology integration in schools (Miller, 1997)
Pam Miller (1997) synthesized a number of models of technology implementation in schools to develop a five-stage taxonomy that ranges from introduction, where initial enthusiasm is communicated, all the way through to the creation phase where teachers constantly update their methods. The following table explains what happens in each phase.

Table 1: Miller's model of technology integration in schools (Miller, 1997)

	Phase 
	Description

	1: Introduction
	Networked computers are installed and time is spent to make sure that the computers and the network work accordingly.

Plans are drawn up and training begins. Teachers may try to use computers to teach by doing simple work. The most important aspects here are the communication of enthusiasm and sharing the vision of a different kind of education or methodology. This phase may appear to be time consuming, but it is the foundation on which the integration of ICT rests (Miller, 1997).

	2: Entry
	Teachers start to use the equipment to support classroom instruction by means of drill-and-practice instruction or text-based work. Teachers need technical support to keep the software running. The computer is used mainly in whole-class instruction and individualized seatwork. There is little change in classroom layout. Teaching is based on a behaviouristic approach to learning. Teachers need to develop new strategies for the new classroom dynamics. Teacher training in word processing. Time for planning, sharing success and frustrations (Miller, 1997).

	3: Intermediate
	Teachers use the computer as a tool. There is a move from text-based instruction and drill-and-practice to word processors, databases, spreadsheets and graphics. The students’ computer work is completed more quickly than previously and the quality improves. Classroom interaction with students changes to sharing instructional strategies and the teacher starts to play the role of a facilitator, as opposed to being the focus of the instruction. Teachers experiment with different computer applications and investigate teaching strategies for problem solving and higher order learning. The curriculum is modified to make use of the different ICTs and new support structure to allow, for example, team teaching, peer observation, time to evaluate outcomes, share frustrations and successes, share vision and enthusiasm and training (Miller, 1997).

	4: Penultimate
	Many changes in instructional strategies occur during this phase. As a result of peer observation, the team teaching is consolidated. The curriculum is modified to make use of the different technologies. A constructivist approach to learning replaces the behaviourist approach. Different computer applications are used in learning. The role of the teacher changes from facilitator to collaborator. Students are actively involved in knowledge construction and collaborative learning projects. The school timetable is rescheduled for team teaching and teachers experiment with collaborative interdisciplinary project-based learning. Time is needed for more training in team teaching, teaching with student groups and using of subject area software (Miller, 1997).

	5: Creation
	This phase is never complete. As new technologies are constantly being developed, schools have to decide which new ICTs best suit their instructional needs and adapt accordingly. The characteristics of this phase are the following:

· teachers work in collaborative teams and timetables are adjusted to allow team teaching and interdisciplinary, project-based, collaborative learning;

· students use ICT to create knowledge in the form of web pages, multimedia documents and presentations;

· learning is done in a constructivist mode: teachers act as collaborator in the learning process;

· students and teachers demand frequent technology updates;

· training in new innovative technologies and directed to new teachers (Miller, 1997).


The Challenges Facing School Districts in Budgeting for Technology
Lawrence O. Picus described current school district budgeting practices and how they might be modified to make the purchase of technology resources easier and more equitable for schools. Perhaps the single biggest impediment to providing technology in the schools has been its cost.
Despite the difficulty some districts have had finding sources of revenue for technology purchases and subsequent operations, there are substantial amounts of technological resources currently available in our public schools. Where did the funds to purchase these resources come from? And will they be available in the future to replace existing equipment, or help operate and maintain the equipment currently in place?

To provide students with adequate access to technology, districts need to budget enough resources to purchase hardware and software, wire their buildings to network the computers, install phone lines or other connections to the Internet, subscribe to cable TV, and purchase other equipment. They also need to budget adequate resources to maintain this equipment, and provide staff that can help students and teachers take full advantage of the resources once they are in place. Thus, the problem of budgeting for technology has two components, the purchase of durable goods with a multiple year life span, and the purchase of goods and services that are consumed in the year for which they are budgeted. Finding both kinds of funds has proven to be difficult for schools in the past.

General Information    

Backkar Secondary School is the largest School in Khartoum State and it is situated in Omdurman Province. 

General information about the learners:

· Currently approximately 450 pupils attend Backkar Secondary School
· 4 classes per Grade
· 12 classes of 35-37 learners
· All the learners are boys in the classes. 
· Heterogeneous according to intellectual ability
General information about the educators:

· There are 18 “Academic staff members teaching Grade 1-3”
· There are 15 “ register teacher’ in the school”
· There is one  “Administrator’ in the school”

· 2 applied for “Microsoft Free Software’ for home”

· The school has no Internet connected.
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There is a working document in terms of the school's Instructional.

Technology activities, this document is drafted by the HOD for Computer Sciences and is annually submitted to the governing body for approval. 
Approximately 50 pupils are taking Computer Science as a subject. 
There is no active computer club. 
Students have no access to the computers lab in their spare time and during the afternoon, but this is primarily used for project work and not necessarily for their own recreational use.

	Figure 2

	Some of the programmes in use in the Computer Lab
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What happened?

Socio-political background

In 2001, the Ministry of Education in Sudan invited the headmasters of the school's governing body for an executive conference that was held over a weekend. The Ministry of Education in Sudan decided that ten computers were put in each governmental secondary school in Khartoum State to teach the computer science. The HEADMASTER OF THE SCHOOLS, in particular, were enthusiastic about the possibilities of these computer applications and got the rest of their schools exited about the concept on their return to the school.

The computer was introduced in Sudanese secondary schools to teach only the theoretical of computer to the learners and to teach some of the software program (Mathematics, Chemistry, English, and physics), 

The educational level in Sudan is one of the lowest in the world. As it is described in the policy of the population: “50% of the female population and 24% of the male population do not complete their educational schooling; about 12% of females and 5% of males have secondary education. The reasons that force girls and women to abandon schools are the lack of funds, the lack of educational infrastructures near their homes or others to accommodate girls. The structural adjustment program adopted by the ministry of education in Sudan 2001 aided the improvement of the secondary school infrastructure, but it had a negative influence on the working conditions of teachers. Teachers’ salaries and motivation declined. To compensate for the poor salaries they received.

Current State of affairs (What is being done?)

In 2002 the Headmaster of Backkar Secondary School said that” Because technology can continues to play an important role in education and it will help prepare students to succeed in a rapidly changing world, we need to introduce the computer in this school and to fit it in our curriculum”.

Backkar School has three private classes; these classes were grade 1, grade 2 and grade 3. The students in these three private classes paid to the school between 3500000 SD to 400000 SD per year.

From this budget the headmaster of Backkar secondary school decided to access to the technology of using the computer in instruction, that more than school in Sudan was began to deal with this technology. The headmaster develops a plan to introduce the computer for the school to teach the students computer science and to let tem be aware about technology.

The school purchased 10 computers Pentium 3, 2 laser printers, 2 conditions, microphone, and prepared the computer lab.

The headmaster needs to help the teachers in the school to get them to use the computer in their classrooms. He prepared for training for the teachers, but most of them have no time, because they worked in other private schools beside this school.

The students go to the computer lab with the teacher of the computer science to know the part of the computer and to teach them some programs like Pascal, Word processing.

The students in grade three goes the computer lab to do work in cooperatively with the computer resource CD_ROM materials (Mathematics, Chemistry, Physics). The teacher is the facilitator in this process, guiding where guiding is needed.

Backkar Secondary School have no access to the Internet but most of the teachers and the headmaster of the school viewed that the Internet and the World Wide Web is a useful educational tool, it gives teachers as well as students vast amount of information on any subject they want. The headmaster of the school was bought software programs for the school (Elmanahij Interactive program) to teach the students some subjects by computer in-group seatwork.

Backkar Secondary School invited the teachers in the holiday for a training to complete the training program that was started next year to teach them the computer application like wordprocessing, PowerPoint, Excel, Access and how to use computer for instruction.

Infrastructure (Where are the computers?)

The computer lab is available for teachers and students from 8:30 to 14:00 on weekday:

The computer lab consists of 10computers Pentium 3 with 2 laser printers, CD Writable (BenQ 32 X10 X 40). The headmaster and other teachers set this equipment in 2002.

The layout of the computer lab is more formal with other computer labs in other schools.

The computer lab used for groupwork using multimedia CD ROMs program for grade 3 such as Elmanahij Interactive program for mathematics, Physics, and chemistry. The other two grades, grade 1 and 2 works in this lab individual and cooperatively with the teacher of the computer science.

Interview with the headmaster of Backkar Secondary School 

The interview was conducted with the headmaster of Backkar Secondary School who interest by introducing IT in schools. The school is a fair representation of the status in terms of computer technology that is available and level of implementation.

The goals of the interview was:

1. To investigate how regular classroom teachers in Backkar Secondary School implement computer technology.

2. To examine in the context of the secondary school and from the personal perspective of regular classroom teachers, the factors affecting implementation of computers in Backkar secondary School.

Mr. Ramadan is interest to introduce computers in Backkar Secondary School and use it in their instructional process. He feels it is important for him, to become familiar with computer technology if he is to be able to use the computer in a meaningful way with School’s teachers and our students. He makes purchasing of a computer a priority in increasing his familiarity and knowledge of computer applications.

Mr. Ramadan commented that:

“… We bought 10 computers Pentium 3 in 2002, we prepared the computer lab for learners to teach them the computer science ... but we have no qualified computer’s teacher for teaching with computer … I'm familiar with computer applications... I have a computer in my home”.

Also he commented, There is some problems fazed us to implement computer in our school”. “We don't have a lot of software programs for students to choose. I think there are only three software programs in the school that are used for students grade 3.”

“Although all the students were enjoy their time working at the computer lab, it would not be possible for me and the teacher of the computer science to do this without the help of other teachers, so we need to training all teachers of the subjects to help us to introduce the computer in instruction.”

“The ministry of education promised to give each governmental school ten computers, but we didn’t received it till now…  We need other material hardware and software that they can keep the computer lab running.”

Questionnaire results

Teachers Questionnaire
How do the students and the teachers feel about the use of computers at Backkar Secondary School?

Only 5 teachers were completed the questionnaire. Two of them are teach the computer science and the other three teachers are the mathematics, Physics, Chemistry teachers.

The teachers were asked about their use of computer for instructions. Most responses of the teachers indicated that the teacher use computer only for printing examinations for the school, to teach some program such as Pascal, and to teach the students the computer parts. 

Only one of the five teachers uses the computer for drill and practice sessions.

 Most participants (83%) indicated that computer saved time but they didn’t used computers for class project. All the respondents agreed with the statement that teaching with computer help students to understand.

Many participants (60%) indicated that CBI presents the subject more effectively than the traditional method would allow. And (20%) of the respondents felt that computer will not replaced teachers. Likewise (40%) of the participants indicated that teachers felt they didn’t gained more time to prepare their lessons carefully when they try to used computers in their teaching.

Lack of time to prepare intervention (80%) rated highest on the list of reasons why some teachers do not utilize computer technology. The other significant reason is the lack of knowledge (90%). Other reason s included lack of motivation and enthusiasm. 

What is my Plan for Backkar School?

In order to effectively target technology to support teaching and learning in Backkar Secondary School I propose this strategy:

The Headmaster must convene the teacher in the school, community partners, parents and the department of Education to share the school in the developing process of technology.

The school must coordinate with other school’s plan to review their guides on its planning technology, (Like Elgabas Secondary School).

Identify the students and school program needs, which skills that the learners going to master and the contents.

Increase the number of the computers on the computer lab from 10 to 20 computers to assist for the training of teachers and to give the students opportunities to master the basic skills of the computer individually.

Determine the objectives and activities that describe how technology directly related to instruction.

What ever there is no direct curriculum for the school and no qualified teachers to teach the students by computer, I suggest that this year after the holiday, the school must takeoff the students from the computer lab and brig the teachers to training them in computer literacy and how to use computer in instruction.

Also the teacher can take training in how to deal with Internet (hoe to search, to send an E-mail, and to communicate with other teachers for successful information).

After that the school can bring the students after the teachers completed the training.

The school can make a committee of three teachers to collect information about what happened for the students that thy used the computer for the first year that means the teachers can evaluate the first year plan for the school.

Identify adequate funding for the computer lap from the school budget. The school can contact with the parents, Sudan School Net (which promote education through ICTs in School at national levels), UNCO Organization, and the Ministry of Education to support the school to integrate of ICT in teachers training, to facilitate low cost connectivity for the school, and the equipment of the computer lab. 

Financial plan

Building a technology infrastructure in school building or throughout a school district is a major undertaking that requires knowledgeable people with specific expertise with technology as well as the funds to support the building effort.

The single greatest challenge facing Backkar Secondary School districts as they seek to improve the quality of technology available to students and staff is finding the resources needed to purchase software and hardware.

The financial plan for the Budget of Backkar Secondary School:

The school has a computer lab; this lab was developed by the efforts Headmaster with two teachers from the school. The computer lab was containing these equipments: 10 computers, 2 LaserJet Printers, 1 microphone, 1 CD Ritable, 12 chairs, and 2 conditions.

Computers purchased as little as two years ago are often obsolete today, and incapable of running the most recent versions of instructional software. This means schools must constantly seek sources of funds for the purchase and replacement of computers, peripherals such as printers and scanners, and software.

The school has appropriately between (3500000 to 4000000 S D as a budget to introduce the computer technology for the school). 

But if we compare the number of the students with these equipments of the computer lab that is mean we need to reconstruct the previous plan and to use the next year’s budget to put the financial plan for the school to introduce the computer and to implement the ICT in the school. 

Conclusions

	Phase
	Description

	1: Introduction
	Not at all- the school has not internet connection, but the school trying to bring 10 computers, 2 laser jet printers were installed in the school.

The school has a plan to introduce or implementing computer technology in Backkar Secondary School, and the Ministry of Education promised to bring 10 computers for each governmental school.

The training for teachers for the computer literacy was began, but the teachers have no time to develop their usage in computer literacy or computer skills. The Headmaster and the computer science teacher were tried to teach some subject by computer application.

	2: Entry
	Reasonable- only one of teachers who starts to use the equipments of the computer lab to support classroom instruction by means of text-based work.
The school used Access for organization the information for teachers and the students, also used PowerPoint for presentations.

Some of the teachers used computer in whole-class instruction using Elmanahij Interactive program for group of student to work together.

Teachers’ training in computer literacy was begun and the time for next year’s plan was determined. 



	3: Intermediate
	Bad- Teachers didn’t use computer applications “(Word processing, PowerPoint, Excel, Access) to prepare their lessons. Students work together when the computer science teacher brings them to the computer lab to learn by multimedia CD-ROM program. The students interact with others and the teacher starts to play the role of a facilitator.

	4: Penultimate
	Bad- there are in instructional strategies was occurred in this phase. No changes on the curriculum were made to use of different technologies.

The teachers were not completed the computer literacy and they didn’t have abilities to use different applications in learning.



	5: Creation
	Bad- teachers are trying to develop learning material, and to master computer literacy in how to prepare their lessons and to know how to search in the Internet and how to deal with E-mail to share the information with other teachers and students in other schools.


Recommendations
· Use the computer lap very effectively, 98% usage.

· Make training for teachers on computer literacy and how to prepare their lessons, training should not be limited to teachers who teach computing
· Make a timetable for using the computer lap.

· Use extra lessons in afternoon.

· Plan to access the computer lap with intranet.
· Help teachers and administrators become more productive and make their work load more manageable; 
· Help students become better and more efficient learners; 
· Help prepare students with necessary technology literacy and higher-order thinking skills for their future. 
· Encourage the learners to use e-mail and to search on the Internet.

· Make an Integration Lab for drill& practice and cooperative work. 

· Encourage the teachers to prepare their lessons by computer.
· Contact with the Ministry of Education and the UNCO organization to take responsibility for moving to fund and manage the integration of ICTs in Backkar Secondary School.

· The curriculum definition is a priority that must help schools to move from the informal use of ICT to curriculum-based in ICT resources. The Ministry of Education should create a commission that will suggest the best ways of integrating ICT in the curriculum of secondary schools. 
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