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Description 
Governments value the introduction of information and communication technology (ICT) in schools. 
However, investment in ICT for education in developing countries is still often hardware-oriented, with many 
programs focused on physical facilities, such as computer laboratories. Use of modern technology to 
improve teaching-learning in developing countries is still limited, and the institutional incentives or 
mechanisms to integrate and adapt introduced technologies are weak. In the context of Sri Lanka, over half 
of the students sitting for the Ordinary (O)-level examinations (grade 11) between 2005–2010 did not pass 
on the first attempt to proceed to Advanced (A)-levels, and parents spend large amount of funds on private 
tutoring, especially in mathematics. So, there was strong interest by the government and Asian Development 
Bank (ADB) to test interventions that provide supplementary computer-aided intelligent learning (e-learning) 
tutoring within the school environment, helping teachers and the school system reduce the burden on 
parents, and improve student learning outcome. The small-scale research and development technical 
assistance (TA) evaluated pilot tests of well-established e-learning systems that coach students in an 
individualized format.a The TA conducted rigorous evaluations to assess the impact of the e-learning tools 
for mathematics competencies at the junior secondary level in selected schools in South Asian countries 
(Sri Lanka, initially). Based on positive findings, the pilot was extended to Bhutan as a second phase.b  
 
 

Expected Impact, Outcome, and Outputs 
The TA impact was developing and adopting new strategies that introduce technological innovations to 
improve learning outcomes in ADB developing member countries (DMCs)—first in Sri Lanka, then 
Bangladesh and Bhutan. The outcome was agreement of the DMCs on the results and recommendations 
of the impact evaluation of e-learning system. TA outputs included (i) design of the pilot, (ii) implementation 
of the pilot, and (iii) analysis and preparation of the impact evaluation report. 
 
 

Delivery of Inputs and Conduct of Activities 
The TA was executed by ADB. Review missions were conducted, at least once a year, and provided 
strategic guidance on the TA outputs. The performance of ADB was satisfactory. The TA was implemented 
by country teams of  consultants comprising project coordinators, monitoring specialists, economists, and 
mathematics curriculum specialists who oversaw all design and implementation aspects, including 
questionnaire development, training of teachers, managing the software implementation, and accurate data 
entry and analysis. Three individual international consultants, 13 individual national consultants, one 
national firm, and one international firm were engaged (altogether 20 contracts, and 109 person-months of 
inputs). The consultants’ terms of reference were well developed, and adequately reflected the expertise 
required to implement the TA. The consultants provided the required inputs and contributed significantly to 
successful TA implementation.  
 
The government’s performance was satisfactory. The education ministries of the respective DMCs were the 
main implementing agencies, which ensured the required  resources were available, and provided logistical 
support throughout the TA duration. They identified appropriate schools from which the sample schools will 
be selected; facilitated TA implementation and monitoring; and made the required hardware (computers, 
printers, internet connection) available in the selected schools, and maintained the hardware as needed. 
 
My Personal Data Analysis (MPDA) provided technical support with their own resources, including for 



 

installing the software in schools, training the consultants and teachers in using the software, and adopting 
and developing the software to ensure alignment with the national curricula. The TA generated a lot of 
interest and partnerships. In Sri Lanka, Samsung SDS generously donated five computer servers and Sri 
Lanka Telecom donated internet service.  
 
An increase in TA amount by $500,000 from the Republic of Korea e-Asia and Knowledge Partnership Fund, 
with minor change in scope to extend the pilot to Bangladesh and include testing of an additional e-learning 
system (Khan Academy), was approved in November 2012. The TA was extended four times to (i)  extend 
to the second phase of TA implementation with Bangladesh, (ii) scale up the MPDA software to additional 
schools in Sri Lanka, (iii) fully cover the 2015 academic year in Sri Lanka and extend the project to Bhutan, 
and (iv) complete one full academic year of piloting in 2016 in Bhutan. The increased TA budget was 
sufficient, and there were no major changes in project scope and design. By TA financial closing on 13 
September 2017, the TA utilized 94% of its total funding of $725,000. Project equipment were turned over 
to the implementing agencies. 
 
Evaluation of Outputs and Achievement of Outcome  
The TA accomplished all the planned outputs. The first output of designing the pilot to test the effectiveness 
of the e-learning systems on students’ mathematics achievement was achieved by designing the evaluation; 
selecting schools and classes; modifying the software to adapt with the curricula; developing the tests; and 
training and orientating the national coordinator, other consultants, teachers, and school principals.c The 
process of project design, planning, and organization helped all stakeholders appreciate the effort required 
to introduce ICT into school settings. The second output of implementing the pilot test was achieved by  
student coaching where the e-learning system was used in a computer laboratory during 2–3 days of the 5-
day instruction for mathematics; regular monitoring to ensure compliance (by students and teachers); and 
collecting and entering data. The third output of analysis and preparing comprehensive country reports with 
results from the respective country pilots and recommendations at the policy level and publishing the impact 
evaluation results was achieved. Training workshops, both in-country and at ADB headquarters in Manila, 
and results dissemination workshops were held in the respective DMCs, as well as a regional workshop in 
Seoul, Republic of Korea. The various evaluations of the pilots in Sri Lanka show the following: (i) MathCloud 
improved student achievement by 0.4 standard deviations (7% of the highest possible score);d (ii) MathCloud 
is effective for students’ learning progress across all the four sequential studies of the program;e (iii) 
MathCloud increased students’ standardized score 0.11 to 0.25 standard deviations above the mean, and 
the largest impact was for the subsample of students that had a common mathematics teacher across 
treatment and control groups, underscoring the importance of teacher and teaching quality for better results;f 
and (iv) Khan Academy video tutorials increased students’ standardized test scores by 0.21 standard 
deviations above the mean.g In Bhutan, MathCloud improved students’ raw test scores by around 10% of 
the highest possible score.h The TA met its outcome of agreement of the DMCs on the results and 
recommendations of the impact evaluation of e-learning system. The TA was successful in demonstrating 
adoption and scaling-up of e-learning systems, transferring skills to teachers and implementing partners, 
and facilitating policy dialogue and cross-country exchange on ICT in education.  
 
 

Overall Assessment and Rating  
This TA project is rated successful. The TA design and formulation are rated relevant as it responded to the 
need identified in the TA to investigate e-learning systems for improving mathematics competencies as well 
as strategies being adopted by the DMCs for strengthening the use of ICT in education. The TA is rated 
effective in terms of achieving the outcome and outputs of evaluating the e-learning systems and preparing 
the evaluation reports. The evaluations provide insights on the efficacy of e-learning tools that focus on 
student-centered coaching and has potential wider policy implications, triggering innovations to improve 
teacher education, and conditions in the education system and schools to adopt ICT in education for 
improved learning. The TA is rated efficient as the project (i) was implemented for 2 years each in Sri Lanka 
and Bhutan, (ii) produced five evaluation reports, (iii) conducted national and regional training workshops, 
and (iv) utilized 94% of funds. The original outputs were completed within the original time period. Based on 
the positive findings, the time extensions and additional costs were for additional outputs as a second phase 
to expand to other countries as mentioned in the TA paper. The TA is rated likely sustainable since there is 
continued interest from DMCs such as Bhutan, to mainstream MathCloud to more schools than in the pilots. 
Also, Sri Lanka is collaborating with ADB and United Nations Educational, Scientific and Cultural 



 

Organization (UNESCO) to develop a national ICT in education master plan. 

Major Lessons 
Major lessons include: (i) While the e-learning systems were shown to have positive impacts, equally 
important were the findings on the role of teachers. The preparedness or quality of teachers was also 
important to achieving positive student outcomes. The e-learning systems allowed teachers to better identify 
learning gaps which enabled them to focus on coaching weaker students. (ii) DMCs must continuously 
upgrade and strengthen ICT infrastructure, such as internet connectivity, to optimize the use of e-learning 
systems. (iii) DMCs’ openness, willingness, and commitment are essential to adopt readily available quality 
e-learning systems that are more cost-effective solutions than developing new systems from scratch. (iv) 
Developing and implementing a national ICT in education masterplan is important for guiding medium- to 
long-term strategic and integrated policy reforms. 
 
Recommendations and Follow-Up Actions 
Despite the successful TA implementation, the TA was complex and resource-intensive for ADB staff and 
consultants to implement several pilots across multiple countries, including tests, evaluations, workshops, 
and knowledge products. ADB is recommended to consider future TA activities with a simpler scope, and 
implementation arrangements where non-core, time-intensive tasks are outsourced to a consulting firm.  

a  The e-learning tool, MathCloud (mathcloud.net), intended to supplement, not replace, existing mathematics teaching 
in schools, was established by MPDA, a leading computer-based mathematics learning solutions provider that has 
customized e-learning solutions which have been adopted by schools in the Republic of Korea and the United States. 
MPDA is motivated to apply this individualized learning method to test its effectiveness in the developing country context 
(including in an ADB-supported project in Lao People’s Democratic Republici and a Korea International Cooperation 
Agency project in Viet Nam). Khan Academy (khanacademy.org) is a non-profit organization based in the United States 
and all the organization’s materials and resources, comprising downloadable or cloud-based video tutorials,  exercises 
and curriculum maps, are freely available for both students and life-long learners, K12 and above. 

b In 2013, the Government of Bangladesh and ADB agreed and prepared for implementation, but decided in 2014 to 
cancel the project as the Ministry of Education wanted to see their teachers develop their own e-learning content in 
Bangla. 

c  The 2012 MathCloud pilot in Sri Lanka covered 224 grade 8 students (110 treatment and 114 control) across eight 
classes in eight Colombo-area schools (four treatment and four control). In Sri Lanka, the 2014 MathCloud pilot covered 
1,385 grade 8 students (707 treatment and 678 control) across 20 schools (two classes per school) in three provinces, 
and the 2014 Khan Academy pilot covered 1,076 grade 9 students (562 treatment and 514 control) across 20 schools 
(two classes per school) in three provinces. In Bhutan, the 2015 MathCloud pilot covered 555 grade 8 students (332 
treatment and 223 control) across eight schools (four treatment and four control) and the 2016 MathCloud pilot covered 
1,061 grade 8 students (599 treatment and 462 control) across 16 schools (eight treatment and eight control). 

d Kim, J. 2012. Results from Item Response Theory (IRT) Analysis of the MPDA Mathematics Program in Sri Lanka (First 
Term 2012). Manila. 

e  Jeong, K. 2015. Evaluating an E-learning System for Mathematics in Sri Lanka Using Neural Networks. Manila. 
f  Weeraratne, B. and B. Chin. Forthcoming. Does Online Adaptive Learning Software Improve Students’ Mathematics 

Achievement? An Impact Evaluation in Sri Lanka.  
g  Weeraratne, B. and B. Chin. Forthcoming. Can Khan Academy e-learning video tutorials improve mathematics 

achievement in Sri Lanka? 
h  Giri, M. and S. Tshering. 2017. Final Report on the Implementation & Evaluation – 2016: MathCloud Project. Manila. 
i  ADB. 2009. Report and Recommendation of the President to the Board of Directors: Proposed Asian Development 

Fund Grant to Lao People’s Democratic Republic for the Strengthening Higher Education Project. Manila. 
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