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ABSTRACT
The Education Technology in Schools project (Ed Tech in Schools) is charged with assisting Egyptian schools to create a practical and competitive educational environment using modern methodologies and computer technology.  The project is also charged with assisting the Egyptian government and the United States Agency for International Development (USAID) to build community awareness, acceptance, and expertise in information technology for students, teachers, parents, and community members. The program introduced educators to effective teaching methods and the integration of technology into Egyptian classrooms in its first year. The project equipped participating schools with robust technological infrastructure and facilitated an on-line community for educators to develop and exchange expertise, lessons and digital learning objects tied to the Egyptian Ministry of Education objectives. Lesson plans and learning objects developed by educators are uploaded to the Educators’ Resource Network (ERN), a website designed to exchange resources and expertise. 
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1. INTRODUCTION
Pal-Tech, Inc. a contractor for the United States Agency for International Development (USAID) manages the Partners for a Competitive Egypt (PfCE) project in Cairo, Egypt which includes the Educational Technology in Schools program (Ed Tech in Schools). This activity supports an initiative of the Egyptian National Information Technology Plan to introduce and strengthen information technology skills and e-learning in pre-university education. The plan emphasizes networked education as the primary approach to achieve these objectives (Ministry of Telecommunication and Information Technology, 1999).  
Recognizing the priority of this approach to the Egyptian Ministry of Education and the Ministry of Telecommunication and Information Technology, USAID initiated the demonstration program for use of information technology and networking in pre-university education schools. Ed Tech implemented a scalable system architecture and connectivity plan, developed a training curriculum and on-line learning community for educators and administrators, and provided computer software and hardware in classrooms and staffrooms. Fourteen schools in seven governorates across Egypt were selected based on USAID selection criteria that included delivering a K-12 curriculum, teaching math and science in English, and their readiness for integrating technology.  The project includes a range of public and private, rural and urban, high and low income, and both boys, girls and co-ed schools.  

The project introduces technology from the earliest schooling stages—both as a learning tool for other subjects and as a specialty area preparing youth for direct employment or pursuing successful careers in computer sciences and related fields.  The project empowers Egyptian educators to integrate effective teaching methods and technology in their classrooms to assist students in becoming critical thinkers and problem solvers. Ed Tech provides and moderates a web-based learning community for educators and administrators to sustain a collaborative culture among partner schools to support of this initiative. A lesson plan/learning objects repository is made accessible to the participants as an authoring, exchanging and a publishing environment for activities developed using student centered methods of teaching and learning. The repository is also available to public as a searchable viewable database.  
In its first year, 2003-2004 the project implemented educator and administrator training programs and the web-based learning community, the Educators’ Resource Network. The project is scheduled to continue classroom development until December 2005, installing over seven thousand computers in participating schools.  The total number of project participants includes 1,800 educators and 100 administrators working with 23,000 students and their families. The project’s initial success has led to the replication and expansion of the pilot to a larger set of schools and libraries in Egypt and the development of a non-governmental organization to manage and continue the projects’ activities.
2. PROJECT MODEL
Information technology education and the use of technology in education have undergone major developments over the past three decades.  New digital technologies and their declining costs are transforming the way people learn, and while the jury is still out on the ultimate effectiveness of technology and its ability to transform education, for developing nations, information technology holds the allure of allowing rapid entry to modernity (Warshauer, 2003). Egyptian schools are characterized by large class sizes, teachers who receive very low wages and a centralized, test-driven curriculum focusing on rote memorization. The Egyptian Ministry of Education in recent years has transferred curriculum content to CD-ROMs, digital satellite television programs, and streaming video; however in all cases, the content remains more or less the same, and the instruction is top-down, without interaction and inquiry among teachers and learners (Warshauer, 2003).  

Computers have been placed in schools in labs to teach computer classes and in shared multi-media rooms but rarely integrated with other subjects. Prior uses of technology in Egyptian schools focused on the abilities of information technologies to transmit information from teacher to learner and did not fully utilize the powers and strengths of the internet that supports collaboration and authoring of exchangeable digital learning objects. Computers and the internet are mediums for creation and expression, and for transforming passive learning and education into a more active and participative model.  Instead of using computers only to access websites or download music, learners can also create their own projects, websites, multimedia, personal simulations, and applications. Each of these uses of instructional technology provides a context in which the student may access, discover, and construct knowledge through a self-directed learning process (Means et al, 1993).  The Ed Tech in Schools model has placed for the first time in Egypt computers in classrooms and staffrooms, allowing educators and students to freely access the internet, and enabling Egyptian educators to participate in a web-based learning community for the exchange of ideas and expertise. 
A central data center provides network services for project schools including internet and filtering, network support, website hosting, e-mail and collaboration tools and web-based school management software for each school. Each participating school is connected to the data center and hence to the internet. The connection is secured by both hardware and software security systems, keeping the school environment secured and filtering the internet. Filtering, defined as the task of information screening in order to prevent the students from discovering and viewing inappropriate information (Hall, 2002), has allowed the project to freely provide schools with internet access. 
Computers and desks are provided to schools at a student to computer ratio of 5:1 as recommended by the U.S. Department of Education (U.S. Department of Education, 2002), and more recently in a additional group of schools at a ratio of three computers per classroom.  A 2:1 ratio of students to computers is provided in all computer labs and libraries and science labs are provided with five computers to assist in the delivery of science and library curricula. These models provide a structure for student-centered small-group learning methods of instruction.  Each classroom is provided with software which allows teachers to control, monitor and share student machines. Staff rooms are equipped with computers providing teachers with the technology necessary for lesson plan development, assessment and administrative tasks. 
A variety of educational software for kindergarten and primary students includes word processing, typing, graphics, multimedia and the internet, and progresses to more workforce-oriented software at the preparatory secondary stages including publishing, web-design, multimedia, logo programming, robotics, and computer assisted drafting.  Selection of software is based on the National Educational Standards Technology Project for Students from the International Society for Technology in Education (Knezek et al, 2000).  Arabicized school management software is provided to assist schools with schedules, student and staff records, student fees, school budgets, a library system and academic records, and is web-based for access by staff, students and parents. 

Through out the world, researchers agree upon a critical need in education and training: meaningful, coherent, modular, easy-to-use Internet-based environments for assembling, delivering, and accessing educational resources customized to specific needs (Sampson, 2004). The web-based Educators Resource Network (ERN) provides bilingual Arabic/English communication tools (chat rooms, bulletin boards, e-mail) and serves as a portal for educational resources supporting the Egyptian curriculum to assist educators in the development of lessons and learning objects.  To date approximately 3,000 bilingual Arabic/English lessons covering most of the topics of the Egyptian curriculum have been developed and uploaded by educators to the ERN through a quality screening process. In the project’s second academic training year an additional 800 educators in training are expected to add another 6,000 lessons. 
Project educators and administrators are provided with both synchronous and asynchronous tools for on-line communication on the ERN. Synchronous communication is provided through chat rooms supervised by project educators on different topics. Asynchronous communication is available through e-mail and bulletin board forums. E-mail accounts and web share storage space are provided to participants along with access to project personnel and peer participants. The web share serves as a data repository for the participants to store their personal profile data, lessons and digital learning objects produced during and after training, teacher and student files.  Minutes of collaborative school-based group meetings of educators and administrators are uploaded and accessible on-line as are school-based plans for supporting teachers, automation software, assessment of the integration of technology and financial sustainability.
3. HUMAN DEVELOPMENT
The culture created by having powerful tools accessible to teachers and learners is one in which the lines between teacher and learner are blurred as professors recognize that they can no longer be the fountain of all information and direct all learning (Kelly, 2002).  Traditional teacher-centered teaching methods focused on rote memorization to pass tests and simple transmission of data are less attractive as students and teachers explore their subjects through the internet and as teachers work collaboratively with students to prepare and complete project-based activities. 
Teachers are trained to integrate appropriate technology and methods into their standing curriculum using teaching methods that encourage critical thinking and problem-solving and are aligned with standards published by the International Society for Technology in Education (ISTE, 2003). Project-based training assists educators in the development of student-centered technology-enhanced lessons and learning objects mapped to the Ministry of Education objectives.  Administrators receive a variety of training including change management, computer skills, and conducting classroom observations.
Schools and teachers are assessed through their web-based portfolios as electronic portfolios make it possible to organize a large amount of participants’ work. Electronic web-based portfolios allow teachers to share work with each other and with their students, administrators and parents. Teachers can continue to develop their portfolio after finishing their training and can present themselves and their students to their community through their web-page. In this way, the portfolio can become an instrument in life-long learning (Wielenga et al, 2000).
4. ON-LINE COLLABORATION
Gosper (2004) noted that there can be cultural problems relating to collaboration among partners, and a lack of overall willingness for users to participate in a culture where educators share and use self-developed resources (learning objects). This was found to be especially true in Egypt where many teachers are forced to supplement low wages with private tutoring and teachers have a disincentive to teach well at school, since they earn much more than their salary by tutoring to make up for what they do not teach in school (Warschauer, 2003). 
Teachers initially were only comfortable with using their own material however the willingness of teachers to participate in developing and exchanging lessons and learning objects improved as they developed personal and professional communication with teachers of the same grades and subjects through the use of on-line collaborative tools (Hafez & Salah, 2003). “The process of collaboration in my school has evolved since the project was applied.  The teachers became more co-operative than before, they work together to achieve their aims in teaching lessons for the students.  They now prefer to share ideas, lessons to get acquainted with each other’s points of view.” (Ed Tech in Schools, 2004).
Lack of standardization has been previously cited as one cause for not using and exchanging digital learning objects. The assumption seems to be that once standards are established; learning object systems which facilitate the processes will naturally be embraced by the intended users (Gosper 2004). The Egyptian system of education favors this assumption particularly that all teachers in the project apply the same objectives and learning paths designed and required by the Egyptian Ministry of Education. In addition, teachers use same books and curriculum across private and public language schools. Ed Tech designed a model that provides for the unification of software applications across all schools to allow teachers to exchange lessons and learning objects. Having a shared objective and the same software for developing learning objects for the same curriculum promoted the exchange of material using the ERN searchable on-line database (Hafez & Salah, 2003). 
Traditionally, educational technology has minimized the role of local teachers, implicitly ignoring their highly developed appreciation of their own students’ learning needs, the varying contexts of each course and institution, and even the cultural aspects that are often important for effective explanation and understanding (MacLaren, 2004). Collaboration between teachers in the project during chat sessions and on bulletin boards supported the sharing of experiences regarding the use of technology in their classrooms. The feeling of being a sender or a leader became a motivational reward or an incentive for sharing lessons and learning objects. “I learned how to share and be part of a group.  It gave me self confidence in many ways” (Ed Tech in Schools, 2004). In addition, having both names and product shared in an on-line database provided incentive for teachers as they found themselves providing necessary resources to other teachers in other schools.  This feeling of being a pioneer gave teachers a feeling of prestige as on-line portfolios of teachers’ work was shown to colleagues, students, friends, and family (Hafez & Salah, 2003). Being acknowledged by the project as authors and the enforcement of strict copyright policies addresses concerns about ownership and creates a more positive environment for sharing.  
Teachers from different schools worked together during training to design lessons and learning objects to support the curriculum.  The project supported school administrators in the development of collaborative school-based structures to support their staff through a variety of incentives. “The process of collaboration has affected the school itself because there are always meetings with the administration, supervisors, and teachers concerning this project so we exchange ideas with our supervisors and teachers this helps the spirit of collaboration, and lets the people as a whole become more close” (Ed Tech in Schools, 2004).
5. METHODOLOGY

Tools for measuring the pilot project’s effectiveness were conducted in parallel with the implementation of the project to compare planned and actual outcomes regarding the educator and administrator’s integration of technology. The developing strategy included the use of repeated self-assessments based on international standards, tracking the number of contributed resources to the on-line database and participant usage of on-line collaborative tools.  Ongoing formative assessment of training workshops and materials contributed to tailoring of materials to the specialized needs of Egyptian educators. Teachers were assessed during classroom visits post-training using observation tools matched to the training objectives to evaluate their implementation of developed lesson plans.  End of year technology examinations were conducted to assess the cumulative level of all trainees technology skills.

The data collection for the first year of the project used both qualitative and quantitative methods. Qualitative data was collected from all participants who attended training (396) using on-line data collection surveys (self-assessments and training workshop evaluations) and from project observers using standards-based survey instruments of approximately 25% of the educators. Quantitative data regarding the statistical use of the on-line database was collected by generating statistics from queries of the database. 

5.1 Self-Assessments

School Administrators and Educators completed an on-line self-assessment survey based on The International Society for Technology in Education's (ISTE’s) National Educational Technology Standards (NETs).  Teachers completed the same self-assessment before training, mid-training, and at the end of the training.  Administrators completed the same self-assessment twice; pre- and post-training.  
The Educators’ self-assessment covers basic computer proficiencies, internet skills, and advanced proficiencies.  Administrators’ self-assessment covers the use of computers in school administration and internet use.  The levels of the self-assessment rubric are defined as follows: Level 1: Pre-awareness, Level 2: Awareness, Level 3: Mastery and Level 4: Advanced. On average, 45% and 42% improvement in skills to “Mastery” and “Advanced” levels was observed for Teachers and Administrations respectively (Partners for a Competitive Egypt, 2004).
Table 1. Skills Improvement of Teachers and Administrators 
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5.2 Educators’ Resource Network (ERN)
A random sampling of 35% of program participants completed an on-line survey on ERN usage. 80% agreed that the ERN has valuable resources for teachers in the project and 63% felt it was also valuable for teachers outside the project. 86% felt that the ERN was a powerful tool to exchange ideas and expertise with others in the project. A majority of participants use the bulletin boards, e-mail account and read the monthly on-line newsletter. 

A high percentage, 95% of participants, reported that they use the ERN educational resources to develop lesson plans. 58% use other teachers’ lessons and 68% use other teachers’ lessons to create their own lessons. Regarding the usage of the web share (which was added in the spring of 2004) 56% of participants reported linking learning objects to lessons and 45% reported that they uploaded students work to the web share (Partners for a Competitive Egypt, 2004).  Cumulative data on the use of ERN usage in academic year 1, 2003-2004 is provided in Table 2.
Table 2. ERN Usage October 2003- September 2004 
	Number of Approved Lesson Plans*
	2914

	Number of Posts on Bulletin Board
	189

	Number of Chat Sessions Administered
	294

	Number of Participants attending at least 1 Chat Session 
	231

	Number of Meeting Minutes Posted
	60 Administrators and 237 Educators

	Number of School Plans Posted
	103

	*Met all set criteria for approving a lesson plan       
	


5.3 Training Workshops

342 educators completed 26 days of training workshops and 54 administrators completed 11 days of training.  Of this group of 396 participants, 93 master teachers and administrators were identified by project staff, trainers and school administrators. Master teachers received additional training in adult learning principles and presentation skills. Master teachers mentor and train new teachers and participate in hosting regional and local conferences, and are used to teach after school and summer courses in the school computer labs.  On average, the content of the workshops were found helpful to 92% of the respondents to the on-line evaluations in their professional capacity as administrators or educators.  This percentage is increased to 95% for those who believed that the workshop tools they learned would impact the way they work in their schools. 
5.4 ICDL Examinations

   74% of all teachers and administrators who participated in training activities and completed the International Computer Driving License (ICDL) examination received either the ICDL certificate (passed all 7 exams) or the START ICDL certificate (passed from 4 to 6 exams) with the highest success being with Kindergarten and Primary teachers and the most successful module being Information and Communication (Partners for a Competitive Egypt, 2004).  
5.5 Classroom Observations

119 classroom observations by the project staff were conducted at participating schools in the academic year 2003-2004. The sample was based on administrators’ choice and includes teachers from all stages and subjects. The objective of the site visit is to monitor and support educators’ performance in the classroom effectively integrating technology in the Egyptian classroom using student-centered project-based learning methods.  Both observers and teachers used evaluation instruments mapped to training objectives and reported that teachers applied concepts learned in training at a high level in the classroom. In particular, reports showed that students were organized into groups appropriate to activity and that they actively participated in their own learning.  Both observers and teachers reported that 79% of the performance indicators related to the training teachers received are functioning in the classrooms. Given the short period of time that elapsed between training and the first site visits, teachers demonstrated a remarkable change in classroom behavior.  In a short time, teachers demonstrated significant change from practices focused on memorization to classrooms where students were working in groups and actively participating in the learning process (Partners for a Competitive Egypt, 2004).  
A total of 95 teachers were observed during follow-up site visits in the fall of 2004. A revised classroom observation tool mapped to The International Society for Technology in Education's (ISTE) National Educational Technology Standards (NETs) was used to measure how students were organized into groups, how the teacher interacted with the students, the ways in which teachers and students use technology and how teachers assess student’s learning. Observation data was correlated to a rubric to rate how teachers applied technology-enhanced instructional strategies, integrated technology use and grouped students.  The instrument evaluated the extent to which teachers apply both student-centered learning and integrate technology in the classroom.  The scale rated teachers as developing, approaching, meeting or exceeding behavior criteria. 53% of the teachers in the lessons observed are either meeting or exceeding the NETs-based performance criteria and 93% of teachers observed are at a level of approaching or above as seen in Table 3 (Partners for a Competitive Egypt, 2004).
Table 3. Classroom Observation Results Fall 2004. 
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5.6 Additional Qualitative Survey Results
Qualitative survey results from administrators and teachers from project research analysis and school survey data showed that prior to the project there was little opportunity for discussion among students, but after the implementation of the project, students collaborated together on lessons and were encouraged to speak in front of their colleagues gaining more self-confidence.  Teachers did not collaborate together for lesson planning or teaching methods. After the conclusion of the first year, teachers reported that barriers between teachers had been broken as teachers got to know each other through scheduled observations of each others’ classes (Partners for a Competitive Egypt, 2005, St. Joseph School, 2004). 

Teachers noted that students become more responsible for the learning process, shared the role of teacher in their lessons, become more collaborative and worked in groups. They became critical thinkers and problem solvers.  Students had more understanding of subjects and were memorizing less information, teachers found this made lessons easier as they had to do less explaining. One administrator noted that her students become more interested in lessons, more involved during class (Ed Tech in Schools, 2004).

Prior to the inclusion of computers in the classroom teachers used only the school book as the main source of information, and there was significant student absence. Parents reported that students’ attendance increased and that students’ responsibility for their own learning has increased their comprehension as well as exam scores. In addition students started showing their parents what they have learnt in the classroom and training their family in using the computer. More involvement with parents through school events showcasing actual lessons has helped parents to know now what goes on inside the classroom. Parents have become convinced of the value of the new teaching methods and now believe the new system has changed the characters of their children, in that they have learned to accept the others’ views and respect differences in opinions (Partners for a Competitive Egypt, 2005, St. Joseph 2004).
6. CONCLUSION
The Ed Tech in Schools project introduced effective teaching methods and technology into Egyptian schools as students and educators gained familiarity with technology applications, and used the internet as a knowledge source and communication medium. A majority of participants became certified in the International Computer Drivers License and significant number of teachers involved in the project have begun integrating constructivist learning methodologies in their classrooms creating a collaborative student-centered classroom environment. The project succeeded in developing and sustaining a nurturing on-line culture among educators for developing, exchanging, and reusing lessons and digital learning objects tied to the Egyptian Ministry of Education objectives. A rich repository of educational resources created by and for teachers has been accumulated on the ERN and is accessible to all teachers via the internet.  As the Egyptian government begins implementing educational reform for teacher development these extended communities can contribute significantly to the development of teaching as a profession in Egypt (Kozol, 2004). 
The success of the demonstration and its wider replication is now being embraced by the Ministry of Education as the project expands into a pilot phase in the public school system to allow for broader replication in other schools in Egypt.  The project is also being expanded into public library systems and additional government language schools in rural areas. It is expected that an operating non-governmental organization will be in place by the end of 2005 to work closely with the Ministry of Education to manage and sustain the initiative after the project expires.
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