


focus at the subsectoral level, high growth of the communication services sector, presence
of service providers at the tertiary level, high level of awareness on potential benefits of
ICT education, and continued integration of ICT in education. The analysis also revealed
some of the weaknesses that retard the progress of ICT adaptation, such as inadequate
institutional support, lack of intra-institutional coordination within the education sector,
and absence of incentives to motivate principals and teachers in the use of ICT in
education and school administration.

The analysis relating to external factors highlighted several opportunities for rapid
integration of ICT in education (e.g., high growth of the ICT/business process outsourcing
sector and heavy use of ICT in business and government organizations). The clear long-
term vision to build a globalized and knowledge-driven economy and economy-wide efforts
to promote ICT usage were also identified as policy-oriented opportunities for promoting
ICT in education. The analysis also revealed several threats to effective integration of ICT
in education. The major ones include problems of implementation, inadequate inter-
institutional coordination, and inadequate funding. Based on the past experience of some
of the neighboring countries, including those in East Asia, the absence of a master plan was
also identified as a major threat to integration of ICT in education.

STRENGTHS WEAKNESSES
Strong support from the government Absence of an incentive mechanism to
High level of awareness on ICT benefits motivate teachers for ICT Z:'
Medium- and long-term policy focus Inadequate institutional support (e.g., E
Presence of service providers at tertiary central and provincial) =
level Lack of leadership at school level z
High growth in communication services High workload of teachers
sector Inadequate infrastructure support
OPPORTUNITIES THREATS
High growth of information technology Problems associated with implementation
business process outsourcing Inadequate funding -
Vision to build globalized and knowledge- Lack of coordination between tertiary <z(
driven economy education institutions &5
Heavy use of ICT in business and Absence of a master plan E

government organizations
Economy-wide efforts to promote ICT
usage

POSITIVE NEGATIVE

ICT = information and communication technology.

Source: Author.
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C. Conceptual Framework for Information
and Communication Technology in Education
in Sri Lanka

1. The Need for Promoting Information and Communication Technology in
Education in Sri Lanka
With the globalization of economic activities, knowledge and skills have become an
important factor in modern knowledge-driven economies. High-quality education makes
the workforce more productive to support economic growth. Knowledge and skills have
become the key ingredients in the 21st century’s economic activity and wealth creation.
Knowledge and know-how are replacing buildings and machinery as the most valuable
assets of business. In the future, a nation’s competitive advantage will come from the
application of intellect and knowledge to solve business problems.

ICT offers a unique opportunity to focus on improving quality in the education system,
while also addressing quality or access problems. It has the potential to transform the
educational landscape to provide more equitable access to quality education. However,
ICT intervention in school education has to go beyond providing computers to schools
and connecting schools to the internet. The focus still has to be on education more than
on technology. The introduction of equipment and connectivity has to be complemented
through programs designed to help schools and teachers use technology to improve
education quality. Pedagogy remains a key factor in promoting the adoption and use of ICT
in education. There is a growing recognition that, to progress in the global economy, the
country needs to provide computer knowledge and skills to its citizens, and it has to start
with using ICT in school education (Vecchi and O’Mahony 2005).

Sri Lanka is in transition from a factor-driven to an efficiency-driven stage of economic
growth (World Economic Forum 2013-2014). The quality of education has become more
vital at this stage as a continuous supply of well-educated and trained workers is needed
to transform the economy from low value-added to high value-added production systems.
Today’s globalizing economy also requires economies to nurture pools of well-educated
workers who are able to adapt rapidly to a changing market environment. Sri Lanka has
already recorded good progress with respect to infrastructure facilities to promote ICT

in education.” On the demand side, the ICT business process outsourcing sector has
emerged as one of the key sectors with high potential for growth, foreign exchange earnings,
and absorption of educated labor. Moreover, both the government and private sector
organizations are increasingly using ICT in carrying out administrative and management
functions.

The telecommunication sector has also made a significant progress over the past

decade in terms of market efficiency, product innovation, rural penetration of services,

and commitment to social responsibility. Thus, the education sector should be ready to
implement the necessary reforms and integrate ICT into primary and secondary education.
It should also be ready to use ICT in teaching other subjects and school administration and
management.

7 World Economic Forum. Global Competitiveness Report for 2007-2008 and 2013-2014. Geneva.



ICT has been a tool for educational transformation in many countries (e.g., the Republic of
Korea, Malaysia, and Singapore).” Sri Lanka should be able to learn from them to improve
teaching and learning in our school education system. Wider use of ICT in schools will
also facilitate better school administration and student management as well as to equip
students with skills required to succeed in the knowledge economy. Recent developments
in online educational materials in the country such as SchoolNet and Sri Lanka
e-thaksalawa have already shown the power of technology in improving access to quality
education, as well as the necessary components essential for successful technological
interventions in schools. The openly available content is a key factor in successful
integration of technology in classrooms. Further, there have been rapid developments in
open source technology that helped overcome the often-prohibitive cost of software and
opened up the possibility of adapting software and content to fit the local context.

Moreover, hardware and connectivity costs have been declining steadily, and are now

at the level where governments in developing nations can afford to use them in school
education. Computer hardware prices have declined by more than half over the past 10
years, and there are technological innovations and advancements that have sliced the cost
by even more in recent years. Affordable laptops, tablets, and desktop computers have
raised computer ownership per household. The lower cost and prevalence of hardware and
connectivity have already started to change the landscape of higher education through
online courses. ICT is poised to revolutionize both secondary and tertiary education.

Integrating ICT in mainstream pedagogy has a number of benefits that can help transform
the educational landscape and address some of the critical problems that have contributed
to low student performance. For instance, a well-managed ICT-integrated class promotes

a learner-centered approach, which is a fundamental shift from the traditional teacher-
centered method of teaching and learning. With improved access to learning materials,

it will be easier for students to get in the habit of researching, investigating, and reading,
thereby promoting student-centered learning. In an ICT-enabled classroom, since students
are interacting with software and technology, they are more likely to be at ease to explore
freely and learn from their mistakes. ICT also offers ample opportunities for peer interaction
and collaboration, and allows students to express their thoughts and ideas easily.

2. Local Digital Content

Digital content is one of the key elements in using ICT in education. Digital materials can
help students understand concepts better. Incorporating audio, video, and animation in
lessons can add new dimensions to teaching and learning that have so far been limited to
text and graphics. Students can use technology to listen to, watch, and interact with lessons.
Use of multimedia and other ICT technologies in teaching will not only make lessons more
effective, it will also increase the motivation of students and make learning more attractive
to young learners.

The use of digital learning software content also promotes student-centered learning and
encourages self-learning. Combining such learning tools with access to an education-
centered digital library will further enhance learning by providing ample opportunities
for independent inquiry. Access to books, reference materials, and educational videos

8 UNESCO (2010).
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through such digital libraries can nurture the innate curiosity in children, while making
learning interesting and lasting at the early stages of education. This will lay the foundation
for lifelong learning by showing students how and where to seek information. With some
facilitation from teachers, students can process information and knowledge through sharing
and group work.

Another interesting aspect of digital content is that students and teachers can create,
modify, adapt, and share content. For teachers, this is a powerful tool to customize content,
as well as adjust teaching techniques, to the needs of the students. For students, this
feature can nurture their creativity, and motivate them to build on their knowledge by
developing projects with their peers and sharing with others.

As discussed in Section B, Sri Lanka has made significant progress in providing digital
material for teaching and learning over the past 8 years. However, the digital divide (the gap
between those who have access to and control of technology and those who do not) is a
major challenge in the introduction and integration of ICT at different levels and in various
types of education, as well as in different areas of the country. Failure to meet the challenge
would mean a further widening of the knowledge gap and deepening of existing economic
and social inequalities.

A universal introduction of ICT-enhanced teaching and learning in all schools will help
reduce the digital divide. However, it may not be possible to provide effective and adequate
ICT support to all schools at the same time in Sri Lanka. The government can systematically
introduce ICT in education by phases based on a comprehensive plan and sound
investment programming. A sequencing to cover deprived schools within the same district
may be required due to resource constraints.

3. Learning from Global Initiatives

The recent successes of various technology-based initiatives in promoting access to
education helped many countries to use such experience in promoting ICT in education.
While there are many lessons that can be learned from these successes, we also need to
analyze the evidence before applying them to Sri Lanka.

Among the many global initiatives, massive open online courses (MOOCs),
OpenCourseWare (OCW), and Khan Academy are the more successful ones based on
their popularity among users. These initiatives focus on providing content to users and
allowing users to learn at their own pace. They use technology and connectivity to provide
better access to quality learning materials freely to everyone. A valuable lesson that can

be learned from the success of these initiatives is that any attempt to use technology to
improve education should focus on providing appropriate content to users. Implementers
need to recognize that technology is only the medium, and education will not improve
unless there is right content to go with the medium. In MOOCs, OCW, and Khan Academy,
technology allows sharing of quality digital content through online courses and educational
videos.

MOOC, OCW, and Khan Academy have been very popular among independent learners.
But their integration in daily classroom teaching and learning will require efforts from both



133

teachers and education planners. For instance, Khan Academy videos will be more useful
to school education in Sri Lanka, if the videos are either translated or recreated in local
languages. Similarly, content of other videos should be recreated or edited to enable school
teachers to use the materials for the course units taught in schools. These types of content
cannot become part of regular school education without proper teacher training and
regular support. Content such as that from Khan Academy will be most effective if used for
self-learning by students with facilitation from teachers.

Hence, the three key components of successful technology-based learning initiatives
include content, teacher readiness, and infrastructure. This requires the application of

a transformation approach rather than using a marginal approach. It must be developed
as a major strategy of transforming the education system by improving equitable access,
quality,®and efficiency;° leveraging funding; and connecting educational institutions with
alumni groups and mobilizing their support.

With the emergence of an increasingly interconnected and digital world, skills required
by the industrial economy are increasingly superseded by the demands of the knowledge
economy. As a result, governments have been trying to adjust school curricula to equip
their students with new 21st century skills. In this regard, similar to many countries in
Asia, Sri Lanka has been somewhat slow to adapt, narrowly focusing on technical ICT
skills rather than the full range of skills needed. These programs require that students
think creatively, use problem-solving skills, communicate effectively, identify and analyze
existing information, and create knowledge. A range of pedagogical approaches have
been proposed to help learners develop those “information age” skills that are now in high
demand. Based on international best practice on how people learn, these approaches
include student-centered learning, active learning, project-based learning, and inquiry-
based learning.

4. Conceptual Model

A conceptual framework is suggested for effective integration of ICT in Sri Lanka’s
education system (Figure A3.1). It is based on a standard approach to ICT in education
framework represented by “policy/strategy-input-process-output/outcomes.” The
purpose is to establish synergy across policy directions, infrastructure development,
teacher professional development, curriculum development, student learning outcomes
and assessment, and public-private partnership in promoting ICT in education. It also
illustrates the evolution of information needs with the stages of nationwide implementation
of ICT policies and with the changing levels of ICT penetration in educational systems over
time. These factors should be understood within the context of a larger operational and
conceptual framework for ICT integration in education.

1 High-quality materials from open source learning, access to the best teachers from around the world and their
lectures and materials, reliable testing, and self-paced progression

20 Delivery, uniform quality, ability to reach out to many at the same time.
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The model has seven major components: (i) policy goals at the national level; (i) policy
goals at the sector level (e.g., education); (iii) infrastructure facilities; (iv) curriculum
development and digital content; (v) enabled pedagogy; (vi) usage of ICT in teaching

and learning functions; and (vii) learner performance evaluation and monitoring. These
aspects will be covered in detail in Section D. It should be noted that the application of the
proposed conceptual model is in line with Sri Lanka’s existing policies and plans for ICT in
education.

In summary, the emergence of knowledge-based economic activities resulted in

the application of intellect and knowledge becoming a key determinant of national
competitiveness. Thus, integration of ICT in education is vital for Sri Lanka to realize its
long-term development targets. Application of a two-dimensional model to ICT education
in Sri Lanka indicates that the education system at present is at the stage of “applying” ICT
in education and it needs to develop strategies to reach the next stage of ICT development
in education—“infusing”—by at least 2016. Though the basic computer skills of teachers
and students are satisfactory, the level of advanced computer skills is still weak. The use

of internet and e-mail in schools is poor and opportunities for computer education for
students, particularly those in the periphery schools, are not sufficient. Overall, Sri Lanka
has great prospects in enhancing its innovative pedagogies with the use of ICT in education.

ICT for
education

policy, goals

ICT facilities
provision to
schools

Learner’s
performance Input 2
evaluation and Input1

monitoring ¢ ’
To meet
policy goals
. atnational
‘ Outcomes level Y
Process

1 o
Curriculum

development
and digital
content

Usage of ICT Input 3
in teaching

and learning
functions

Trained teachers

on ICT - enabled
pedagogy

ICT = information and communication technology.

Source: UNESCO Institute of Statistics. 2009. Guide to Measuring Information and Communication
Technologies (ICT) in Education. Canada.



D. Road Map to Implement Information and
Communication Technology in Education

This section outlines a road map to integrate ICT in education to help promote growth in
the emerging knowledge economy of Sri Lanka.

1. Past Experience in Promoting Information and Communication
Technology in Education

The adoption of ICT in education has been quite rapid in Sri Lanka over the past 10

years. Inclusion of computer education in the school curriculum as an optional subject

was started only in 2002 despite policy initiatives in the early 1980s. The long delay

in implementing ICT policy in the 1980s and 1990s has been attributed to changes in

the political sphere and absence of institutional support, including inter-institutional

coordination.

ICT is a proven tool for educational transformation. It should be adopted in Sri Lanka to
equip students with skills required to succeed in the knowledge economy. A small-scale
survey by De Silva et al. (2014) revealed that, out of 2,921 youth respondents, 57% were
computer literate. In the 18-24 age group, 65% could manage basic functions of the
computer, as opposed to the 25-29-year-olds, where only 43% demonstrated knowledge
in computer usage. This indicates that the older group had a lesser opportunity at gaining
computer knowledge, which is a fairly recent development in Sri Lanka. It was also
revealed that 33% of youth who have a basic knowledge in computer usage have their own
computers, while 33% have used the internet. In terms of usage and frequency, out of the
57% youth who are computer literate, 50% use their computers on a daily or weekly basis.
This evidence suggests that youth equipped with basic computer knowledge tend to use
computers more frequently.

Integrating ICT in mainstream pedagogy has a number of benefits that can help transform
the educational landscape by addressing some of the problems that have contributed

to low student performance and facilitating better school administration and student
management. ICT interventions in education so far appear to have been undertaken
without paying adequate attention to the required ICT ecosystem in which they work.

As shown in the conceptual framework, an ICT ecosystem encompasses the policies,
strategies, inputs, processes, outcomes, and stakeholders that work together to build a
technology-enabled environment that ensures full integration of ICT in education.

2. Current Sri Lanka Road Map in Integrating Information and
Communication Technology in Education

Future plans to integrate ICT into education are partially covered in the education sector

strategy matrix given in Unstoppable Sri Lanka Vision2020. It clearly recognizes ICT

as a major strategy to improve quality and access to education at both the secondary

and tertiary levels. It also covers curriculum development and teacher professional

development. This needs to be translated into an action program with a clear-cut medium

and long-term targets, performance monitoring indicators, and institution-specific

responsibilities.
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Policy support. Clear-cut policy support at the national and sectoral levels is vital in
promoting ICT in education. In the case of Sri Lanka, development of ICT in education
as a part of long-term growth strategy began in 2006 with the introduction of a 10-year
development framework (NPD 2006). This has been further elaborated upon in the
medium- and long-term development programs introduced in 2010 and 2013. The most
recent policy documents clearly recognize ICT as a key sector of the economy and ICT
education as a key strategy to promote growth and development.

As envisioned in the Mahinda Chintana (NPD 2010) and the Mahinda Chintana Vision

for the Future (NPD 2013), the government aims to restructure the education system to
provide an equitable and quality education for all, thereby transforming the country to
become a key hub for knowledge and learning in Asia. This would lead to a paradigm shift
in educational thinking and bring far-reaching changes in the sector. The government has
already taken several initiatives in recent years to strengthen the equitable access and
dispersion of resources in education. The latest policy document, Budget Speech 2014,
further states that “The Government has attached significant importance for reforms in the
entire education system, to increase science and technology subjects in the mainstream of
education and to enhance labor force capabilities through skills development under tertiary
education, to be able to meet the demands of the ICT industry.”

It should be noted, however, that the success of ICT integration in education in some Asian
countries, such as Malaysia and Singapore, was guided by master plans implemented in

the late 1990s. For example, Singapore developed and implemented two ICT master plans
over the past 15 years. The first ICT Master Plan (1997-2002) laid the foundation for
integrating ICT in education while the second ICT Master Plan (2003-2008) adopted a
systematic and holistic approach to further strengthen the integration of ICT in education.
It comprised four components: (i) infrastructure, (ii) curriculum and assessment, (iii)
professional development, and (iv) student learning and culture of the school. Malaysia
implemented a similar program under the Smart School approach to speed up the process
of integrating ICT in education.

For Sri Lanka, the action programs stipulated in Unstoppable Sri Lanka Vision 2020 (NPD
2013) spells out specific activities to promote ICT in education. The alternative paths

to become a graduate provide opportunities for individuals to enhance knowledge and
skills including ICT either through technical vocational education and training (TVET)

or higher education system. However, intra-institutional support systems need to be
worked out with specific interventions. One of the key strategies proposed in the Public
Investment Strategy, 2014-2016 is the creation of a student-friendly environment by
improving physical and learning facilities. The program designed for this purpose includes
the development of a Mahindodaya technological lab, at a cost of SLRs25 million each, in
1,000 schools to improve student learning outcomes. The labs include an ICT laboratory,
language laboratory, a distance learning center, and a mathematics laboratory. Similarly, the
government expects to increase student enrollment in the technology stream from 14,000
students in 250 schools in 2013 to 80,000 students in 1,000 schools in 2017.

Sri Lanka is yet to develop a master plan or overall program to ensure full integration of ICT
in education. Given the multi-institutional character of the education system in Sri Lanka,
development of a master plan is vital in providing direction and promoting the use of ICT



as an enabler in improving access, quality, and relevance of education and student learning
outcomes. The ICT master plan needs to be guided by a long-term vision of reaching the
“infusing” and “transforming” stages in the adoption and use of ICT in education.

ICT infrastructure development. Project interventions over the past 7 years have
improved the infrastructure support system with respect to availability of desktop
computers, computer printers, scanners, multimedia projectors, overhead projectors,
laptop computers, electricity, telephone, internet, e-mail, computer laboratory, and books
on ICT. But the proportion of schools equipped with these facilities is around 50% and

it varies quite significantly across different types of schools. For example, the proportion
of schools having computer labs was 34% at the national level and it varies from 80% to
31% between 1AB and Type 2 schools. Within the school system, TAB and Type 2 schools
account for about 8% and 39% of schools in Sri Lanka, respectively.

Survey evidence on student-computer ratios in five districts revealed significant variation
across five districts within a range of 4-26.2" Another estimate based on MOE data came
up with computer-student ratio of 1:24 in schools offering ICT as a subject. The ratio would
be around 1:50 if schools are to use ICT as a tool for teaching other subjects. The high
computer-student ratio has been confirmed by 59% of principals representing five districts.

ICT resource utilization at the school level indicates significant differences between 1AB
and 1C schools (Senaka 2006).22 The resource gap was even higher between urban and
rural schools and across districts. These variations have also been observed with respect to
the use of students’ time for ICT education, utilization of teachers’ time on ICT education,
and time allocated for students in the computer lab, among others, suggesting a wide digital
divide among rural and urban schools.

The one laptop per child (OLPC) project concept was also implemented in Sri Lanka with
a focus on content development in local languages. Schools chosen for this pilot project
were to be classified as the poorest of the poor and located in rural areas. An assessment
of this project by Peter Mozelius et al. (2012a) revealed all the sample schools have had
technical as well as pedagogical problems during the first year. They also observed that
there has been an impact on formal learning in subjects like mathematics and English, and
hence recommended that the pilot project be extended with a clear focus on poor schools
in nonurban areas. In another study, Mozelius et al. (2012b) observed several positive
benefits of the Sri Lankan OLPC initiative and recommended that it is worth extending to
more primary schools in nonurban areas. However, content development was one of the
key limitations of OLPC (Mozelius et al. 2012a and 2012b).

Teacher training on ICT-enabled pedagogy. This has been one of the key activities carried
out by the MOE, NIE, College of Teacher Training, the donor community, and private
sector organizations over the past 14 years. But it needs to be strengthened in terms of

2 Nuwara Eliya’s ratio of 1 computer for 4 students, with 36 computers being shared by 128 students, while
Puttalam has a significantly higher ratio at 26 students to T computer since 158 students are sharing 6
computers.

22 This is a cross-sectional sample comprising TAB and 1C schools selected form Colombo, Gampaha, and
Kaluthara districts. It included 440 students, 20 GIT and ICT teachers, and 8 principals.
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coverage (e.g., different target groups, schools in the periphery, and administrative officials),
institutional support, and progress monitoring.

A survey on the skills profiles of teachers conducted by Fernando (2014) revealed that 52%
of ICT teachers do not have ICT teaching appointments. Only about 29% of ICT teachers
have received less than 3 months of training to teach ICT for O/L and 42% have received
more than 1year of training. The ICT teachers are being trained at private institutes,
computer resource centers, NIE, and provincial educational institutions. An assessment

of teacher training provided by various institutions revealed that training provided by

zonal computer centers with a duration of 2 weeks or more has benefited about 54% of
teachers. Another work (Senaka 2007) also revealed that 59% of teachers were not happy
with ICT training. This has been confirmed by school principals. ICT teachers have also
identified training on the use of English language data presentation, database management,
network and internet ICT, programming, and web design as vital in improving quality and
effectiveness of ICT education. About 59% of principals have also obtained basic training
on computing.

The education sector strategy matrix given in Unstoppable Sri Lanka 2020 spells out
specific action programs for continuous professional development of teachers and it

needs to be expanded to cover ICT applications in school education. More specifically, the
ICT training component needs to cover both technical and advanced training on digital
resources development, technology planning and evaluation, action learning and research,
and specialized ICT applications in humanities, mathematics, science, and languages. It also
requires an action program on capacity building of training providers.

Curriculum development and digital content. One of the most important components
in promoting ICT in education is the development of curriculum and digital content.
Curriculum development includes both acquisition of factual knowledge and the mastery
and applications of concepts and the development of individual curiosity, creativity, and
enterprise. Besides revising the existing curriculum, efforts should also be made to develop
students’ information skills, thinking skills and creativity, communication skills, knowledge
application skills, and self-management skills to improve quality and relevance of ICT
education. Survey evidence indicates an urgent need for revising the ICT syllabi, teacher
guide, and student guide on ICT.

Digital content comprises digitized book and documents. It is what teachers use to enhance
classroom teaching and move away from conventional methods such as prescribed
textbooks. The following are different types of digital content that can be used in school
education: (i) interactive digital learning activities, (ii) educational videos, (iii) reference
materials, (iv) e-books, and (v) teaching resources.

As a non-English-speaking country, Sri Lanka needs custom-tailored digital content to
promote the use of ICT in education. Currently, teachers are being trained to develop
instructional materials in the native language. It also maintains a web-based repository
where any teacher can store instructional material, use others’ materials, and comment
on the usefulness of materials or how to make them more useful. These efforts need to
be strengthened, streamlined, and better coordinated with a view to ensuring maximum
benefits to students. The private sector service providers led by Information and



Communication Technology Agency have also been playing a key role in digital content
development.

Use of ICT in teaching and learning functions. This is an important operational
component at the applying stage of ICT education. It is required not only to support
teachers when some technical problem arises, but also to integrate ICT in a full range of
subjects. The existing body of evidence on issues relating to usage of software reveals that
the majority of students (89%) use Microsoft Windows operating system and only 8%

use open source operating systems. The majority of ICT teachers (67%), however, have
recommended use of both open and Microsoft systems. Survey evidence also indicates
that only 34% of ICT teachers have the ability to install operating systems and software
applications and troubleshoot. Moreover, 60% of ICT teachers have reported unavailability
of a formal mechanism designed by the MOE or relevant provincial authorities for
computer maintenance. This has been confirmed by 66% of principals. The evidence on
network maintenance revealed about 56% of schools do not have the ability to maintain
their computer networks. This is an important aspect as stability of the network system is
a key determinant of resource sharing in internet, e-mail, SchoolNet, and other e-learning
facilities.

E-learning. This is an established delivery mode among tertiary level higher education
institutions with the assistance of private sector support. For example, some universities
and higher education institutions deliver undergraduate and postgraduate programs
using the internet platforms maintained by private sector service providers. This could
be extended to cover secondary education as well. For example, the Faculty of Graduate
Studies of the University of Colombo offers two executive diplomas, two postgraduate
diplomas, and two master’s programs using the internet platform maintained by the Sri
Lanka Mobitel. Several other universities and higher education institutions also conduct
their undergraduate and postgraduate study programs through e-learning mode.?®

Learners’ performance evaluation and monitoring. Despite various efforts to promote
ICT education, the entire system of supervision on ICT education is unsatisfactory.
Supervision of ICT subjects by district education officers and internal supervision at the
school level is inadequate (Senaka 2007). As viewed by ICT teachers, inspection of ICT
teaching by principals or other officials has been taking place at the minimum level.2*

Researchers have evaluated ICT teaching within the classroom using three main criteria:
preparation, presentation, and evaluation.?> The findings highlighted that presentation of
subject matter was satisfactory for about 75% of schools. The ratings on in-class student
attention and participation during teaching sessions were average for about 63% of
schools. The evidence on the teaching process also indicated that 75% of teachers were
not ready with clearly defined learning objectives, and only 12% of schools used teaching
methodologies efficiently and effectively. This indicates an absence of teachers trained
in presenting ICT material to students. Similarly, application of evaluation methodologies

2 Some of the examples include University of Colombo Computer School, Open University of Sri Lanka,
and Kothalawala Defense Academy.

2 K. U. Senaka. An Assessment of ICT Education in Sri Lankan Schools. Unpublished thesis submitted to the
Faculty of Education, University of Colombo.

% Senaka (2007) has details on evaluation methodology.
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was satisfactory with respect to 38% of teachers. In overall terms, it appears that teaching
of ICT requires continuous support to improve ICT pedagogy and the efficient use of ICT
resources.?

Performance evaluation and monitoring is an important activity that requires immediate
attention of policy makers, administrators, and other stakeholders of the education sector.
The cost of project interventions on ICT education has been very high in Sri Lanka over
the past 14 years and its progress needs to be assessed in terms of sector-wide coverage,
learner performance, and socioeconomic impacts. This requires a good database on
investment of ICT in education, rate of resource utilization, and learning outcomes. At
present, this function is not carried out systematically despite some observations by key
policy making bodies. For example, in 2004, the National Education Commission (NEC)
stated that no reasonable impact assessment has been done since the first computer

was introduced into the education system. Inspection and progress monitoring at school
level is also unsatisfactory. The only census on computer literacy of school academic staff
(Department of Census and Statistics 2006) needs to be repeated to measure the progress
achieved from 2006 to 2014.

3. Public-Private Partnerships in Teacher Training

Public-private partnerships in ICT education in Sri Lanka dates back to major project
interventions commencing from Secondary Education Modernization Project | (2000-
2006). During this period, private training providers were selected to train the teachers
in ICT and use the skills and knowledge in computer-assisted learning and teaching.
Subsequently, private sector participation in ICT could be seen in digital content
development, internet connectivity, educational websites, and infrastructure support. In
overall terms, however, it appears that the full potential of using public-private partnership
in promoting ICT in education has not been fully exploited in Sri Lanka. Interviews with
leading service providers in the ICT and telecommunication industries indicate that
they are willing to partner with ongoing ICT integration in education with clearly defined
contributions indicated by the MOE in its ICT development program or master plan.

E. Summary and Recommendations

1. Summary of Findings

In Sri Lanka, integration of ICT in education has been steadily progressing over the past
10 years, and it can be expanded to cover the entire secondary and primary sectors of the
education system. The implementation of the IT policy and e-government project and
developments in the telecommunication industry has enhanced the IT awareness among
different user groups of the economy, including the education sector. There has also
been improved IT infrastructure built at the national level, which has enabled affordable
connectivity across the country. These developments have serious implications for the
nature and purpose of educational institutions, and hence schools cannot continue with
the conventional mode of instruction (i.e., transmission of a prescribed set of information
from teacher to student over a fixed period of time). Instead, schools must promote

% Senaka (2007) has more details.
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student-centered learning and acquisition of knowledge and skills that make continuous
lifelong learning possible.

Developing a comprehensive framework for 21st century learning requires more than
identifying specific skills, content knowledge, expertise, and literacies. An innovative
approach to integrating ICT in education needs to be created to help students master the
multidimensional abilities required of them in the 21st century. The economy of Sri Lanka is
also transforming from a production-oriented system to a knowledge-based economy. Its
demographic bonus period is also expected to end in 2017.

The experience of introducing different technologies in the classroom and other
educational settings across the world over the past several decades suggests that the full
realization of the potential educational benefits of ICT education and effective integration
of ICT into the educational system is a complex and multifaceted process that involves
technology, curriculum, pedagogy, institutional readiness, teacher competencies, and long-
term financing.

The integration of ICT in education in Sri Lanka has been rather slow. In other words, ICT
is yet to transform the education system despite major project interventions since 2000.
However, many of the necessary preconditions that can help enable such a transformation
have already been put in place through major project interventions and clear-cut policy
directions at the national level.

Currently, the impact of project interventions on ICT education cannot be fully assessed
due to lack of data that directly link it to learning outcomes, as well as information on
utilization of ICT resources, teacher professional development, and costs of investment
and maintenance of ICT infrastructure. So far, no reasonable impact assessment has been
carried out to monitor the progress and learning outcomes of ICT in education. Some of the
sample-based studies indicate that these interventions have helped students to improve
knowledge on theoretical aspects of ICT, information systems, and internet facilities. It has
also helped teachers in professional development and to gain experience in curriculum and
digital content development.

The sample-based studies on student feedback reveal unsatisfactory performance with
respect to learning outcomes on programming, web designing, and database management.
Teachers highlighted several constraints affecting progress of ICT integration in education,
such as virus threats, internet and e-mail issues, lack of upgraded facilities, lack of ICT
library books, lack of English proficiency, and inadequate training on ICT teaching
methodology. Principals consider lack of ICT-trained teachers, absence of planning to
commence ICT as a subject at A/L, lack of textbooks on ICT, and absence of proper
guidelines to use ICT as a tool to teach other subjects as major constraints.

The evidence on ICT resource utilization at the school level indicates significant differences
between 1AB, IC, Type 2, and Type 3. The resource gap was even higher between urban

and rural schools and across districts. These differentials have also been observed with
respect to the use of student’s time for ICT education, utilization of teacher’s time, and
time allocated for students in the computer lab. This suggests a digital divide among rural
and urban schools.
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The SWOT analysis on ICT in education revealed several strengths for the continued
integration of ICT in education, including policy focus at subsectoral level, high growth of
the telecommunication sector, presence of service providers at the tertiary level, and a high
level of awareness on potential benefits of ICT education and its application in the business
sector. The analysis also revealed some of the weaknesses that may retard the progress of
ICT adaptation in education: inadequate institutional support, lack of intra-institutional
coordination, and absence of an incentive scheme to motivate both principals and teachers
to use ICT in education and school administration.

With respect to external factors, the high growth of the ICT business process outsourcing
sector, the heavy use of ICT in the business sector, and the emergence of a knowledge-
driven economy have been identified as opportunities for promoting ICT in education. The
major threats affecting effective integration of ICT in education include the absence of a
master plan, problems of implementation, inadequate inter-institutional coordination, and
inadequate funding.

To be effective in the 21st century, new entrants to the labor market must be able to
exhibit a range of knowledge and skills, including creativity and innovation, critical

thinking and problem solving, and communication and collaboration. Thus, the effective
integration of ICT in the education system needs to be created to help students master the
multidimensional abilities required of them in the 21st century.

A two-dimensional model (e.g., technology and pedagogy) on stages of development in
adoption and use of ICT in school education revealed that Sri Lanka has reached the stage
of “applying” ICT in education, and that the education system needs to move up to the
next stage of development: the “infusing” stage. At this stage, all classrooms are equipped
with computers and schools with internet connections. It is also characterized by both
learner-centered and collaborative learning. Students are slowly given more control over
their learning, and teachers use ICT to assist their students to assess their own learning in
achieving learning outcomes of project work.

As elaborated in the conceptual model in Section D, the successful integration of ICT in
education involves five stages: infrastructure, curriculum, human resources, use of ICT
in education, and learner performance monitoring. In line with these considerations, key
recommendations of the present study are summarized below.

2. Recommendations

Promotion of ICT in education would require coordinated action in different areas of the
education system. Such activity would not only require a good deal of resources to meet the
cost, but also human capital to successfully pursue it. Therefore, the government should
adopt a sequential approach with clear milestones to achieve in different years. A master
plan with identified actions for short-term and medium- to long-term impacts on the use of
ICT in education should be adopted.

Software is a prime concern in learning. Therefore, open source is recommended for
a developing country like Sri Lanka to achieve international quality standards of ICT
education. Free and open source software provides a greatly flexible environment—
economically, operationally, and technically—to implement ICT applications in education.



Administrative authorities of the school education system should be motivated and
provided with guidelines for the use of free and open source software in the school
environment. Moreover, an incentive scheme for local software developers to develop
mother tongue software for school requirements is also recommended.

Pedagogical usage in Sri Lankan ICT education and quality can be raised significantly with
the use of adoptive learning technologies along with the existing infrastructure. Pedagogical
blended learning (e.g., web-based training, e-learning) and other methodologies (e.g.
activity-based learning, role model, peer activities) should be adopted to provide more
facilities to achieve international standards in ICT education. Blended learning approaches,
especially e-learning resources and web-based training, may promote the learning process
in ICT education.

Human resource development in ICT educational activities should be embedded to
facilitate the pedagogical transformation and motivations of ICT teachers. A sizable
proportion of teachers and students are reluctant to use e-learning approaches and lead
peer discussions. They need support to improve their knowledge in English. This deserves
the immediate attention of training providers to improve communication skills of in-service
teachers and popularize e-learning among students. Teacher motivation in their teaching
and learning paradigm needs to be improved through the introduction of postgraduate,
diploma, and certificate courses with the assistance of NIE, universities, and leading TVET
service providers. The current opportunities for ICT teachers to enhance knowledge

and acquire additional qualifications are very limited. The existing system promotes
postgraduate undertakings more, but not so much on ICT or ICT applications in education.

An overall assessment of ICT in education should be carried out with a view to
understanding achievements in ICT education. A good database on learning outcomes,
utilization of resources, costs of various activities, and ICT resource gaps needs to

be established to ensure continuous progress in monitoring and evaluation of ICT in
education. It would also be useful for future planning purposes. Table A3.4 summarizes the
recommended actions to improve ICT in education in Sri Lanka in the short, medium, and
long term.
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Areas

1. Planning and policy at
subsector level

2. Technology infrastructure

3. Educational content

4. Trained teachers on ICT-
enabled pedagogy

5. Usage of ICT in teaching
and learning functions

6. Learner performance
evaluation and monitoring

7. University involvement

8. TVET sector involvement

Activities and Initiatives
Short Term (within 1 year)

Prepare a master plan for ICT in education
One laptop per child project

Standardize hardware and software to be used in schools
Encourage use of open source software and technology
Provide separate funds for maintenance of computer labs
Appoint an ICT director for each zone

Introduce cluster school system to improve access to ICT
infrastructure within the school system

Keep computer labs open during the weekend and after school
hours both at school and zonal levels

Prepare digital learning materials
Set up a high-powered national level committee to promote
development of digital content.

Provide training on the use of ICT in education to all teachers
covering both ICT and non-ICT teachers

Continue with in-school training

Provide incentives to motivate teachers to use ICT effectively in
classrooms

Introduce programs on installing software and computer repair
and maintenance, jointly with TVEC

Universities and higher education institutions (e.g., SLIATE) to
provide training and guidance on usage of ICT in teaching and

learning functions

Restructure all postgraduate diploma programs and introduce

ICT as a separate subject

Provide educational software and CDs

Universities to conduct surveys on ICT learner performance,
resource utilization, evaluation and progress monitoring
Encourage postgraduate students to undertake studies on
performance evaluation and progress monitoring of ICT in
education

Strengthen both ICT and planning divisions of the MOE
Coordinate with the National Education Research Centre in
setting up databases, and conducting progress monitoring of ICT
in education

Help school education sector in usage of ICT in teaching and
learning functions.

Undertake studies on learner performance, evaluation, and
progress monitoring

Initiate postgraduate, graduate, and certificate level programs for
ICT teachers

Introduce ICT courses for GCE O/L and A/L students

Help school education sector in usage of ICT in teaching and
learning functions

Conduct short courses on repair and maintenance of computers

continued on next page



Table A3.4 continued

Areas

9.Private sector involvement

1. Planning and policy at
subsector level

2. Technology infrastructure

3. Educational content

4. Trained teachers on ICT-
enabled pedagogy

145

Activities and Initiatives

ICTA to assist in the areas of digital content and usage of ICT in
teaching and learning functions

Key service providers in the ICT sector to assist in developing
ICT infrastructure and assist school education sector in
providing work experience for school leavers

Medium Term (within 5 years)

Collaborate with the Ministry of Higher Education, the Ministry
of Youth and Skills Development, the Ministry of Science and
Technology, the University Grants Commission, the Tertiary

and Vocational education Commission, and other government
agencies

A pool of trainers drawn from universities, NIE, and TVET sector
institutions to train ICT teachers

Focus on student-centered solutions with the application of ICT
Plan for another cycle of Mahindodaya technological labs for
another 1,000 schools

Provide learning materials at school level using school servers
Set up separate computer labs for primary, lower secondary, and
upper secondary level students

Introduce a cluster school system to improve access to ICT
infrastructure within the school system

Facilitate contributions from different sources (private
philanthropists, business organizations, and alumni) to develop
ICT infrastructure in schools

Cost-recovery by allowing after-school commercial use of ICT
facilities, wherever possible

Prepare digital learning materials

Introduce digital content that promotes self-learning and self-
assessment

Create guides that help teachers integrate digital learning
materials in classrooms

Increase the quality and relevance of the digital content

Develop teacher training programs on their new roles as
facilitators in ICT-integrated classrooms

Provide training on the use of ICT in education to all teachers
covering both ICT and non-ICT teachers

Continue with in-school training

Provide incentives to motivate teachers to use ICT effectively in
classrooms

Develop capacities on ICT applications in school administration
and management at central, provincial, and zonal levels

Equip training and resource centers to train and support ICT-
based education

Introduce programs on installing software and computer repair
and maintenance, jointly with TVEC

Organize a separate program for both teachers and students to
improve their language fluency in English

continued on next page
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Table A3.4 continued

Areas

5. Usage of ICT in teaching
and learning functions

6. Learner performance
evaluation and monitoring

7. University involvement

8. TVET sector involvement

9. Private sector involvement

Activities and Initiatives

Universities and higher education institutions (e.g., SLIATE)
to provide training and guidance in use of ICT in teaching and
learning functions

NIE to add a few more programs on use of ICT in teaching and
learning functions

Restructure all postgraduate diploma programs and introduce
ICT as a separate subject

Provide educational software and CDs

Universities to conduct surveys on ICT learner performance,
resource utilization, evaluation, and progress monitoring

Carry out a progress review/performance monitoring survey on
ICT integration in education sector

Strengthen both ICT and planning divisions of the MOE
Coordinate with the National Education Research Centre in
setting up databases, conducting progress monitoring of ICT in
education

Repeat the Census on Computer Literacy of Academic Staff of
the Schools

Formalize existing ICT inspection system at ministry, provincial,
zonal, and divisional levels

Help school education sector in the areas of curriculum
development and digital content, teacher professional
development, usage of ICT in teaching and learning functions.
Undertake studies on learner performance, evaluation, and
progress monitoring

Initiate postgraduate, graduate, and certificate level programs for
ICT teachers with different educational qualifications

Introduce ICT courses for GCE O/L and A/L students

Help school education sector to initiate short courses on ICT
Assist the school education sector in providing work experience
for school leavers at GCE O/L and A/L

Help school education sector in the areas of curriculum
development and digital content, teacher professional
development, usage of ICT in teaching and learning functions
Assist the school education system by providing computer repair
and maintenance services and conducting short courses on
repair and maintenance of computers

ICTA to assist in the areas of digital content and use of ICT in
teaching and learning functions

Key service providers in the ICT sector to assist in developing
ICT infrastructure

Assist the school education sector in providing work experience
for school leavers at GCE O/L and A/L

continued on next page
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Table A3.4 continued
Areas Activities and Initiatives
Long Term (within 10 years)
1. Technology infrastructure Promote the use of alternative energy to address the power
shortage in schools
2. Educational content Increase the quality and relevance of the digital content

Key service providers in the ICT sector to assist in developing
ICT infrastructure

Assist the school education sector in providing work experience
for school leavers at GCE O/L and A/L

3. Private sector involvement

CD = compact disc, GCE A/L = general certificate of education advanced level, GCE O/L = general
certificate of education ordinary level, ICT = information and communication technology,

ICTA = Information and Communication Technology Agency, MOE = Ministry of Education,

NIE = National Institute of Education, SLIATE =Sri Lanka Institute of Advanced Technological Education,
TVEC = Technical Vocational Education Commission, TVET = technical vocational education and training.

Source: Author.
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Innovative Strategies for Accelerated Human Resource Development in South Asia
Information and Communication Technology for Education
Special Focus on Bangladesh, Nepal, and Sri Lanka

Information and communication technology (ICT) has the potential to revolutionize education equity,
quality, and efficiency. South Asia’s governments have recognized this potential and invested in ICT-focused
education initiatives and projects. While these efforts helped to introduce ICT-enabled teaching and learning
practices, they may not be sufficient for widespread sustainable adoption within their countries. The stage

of implementation and impact of investments also vary significantly from country to country in South Asia.
This paper examines the existing state and gaps of ICT in education of three South Asian countries—
Bangladesh, Nepal, and Sri Lanka—and suggests strategies to address these gaps.
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