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ADB Roadmap for Successful EdTech
Implementation

Why utilize EdTech? Wh at is EdTech? Where do you stand?

Understanding the What solutions are Assessing Digital
potential of EdTech available? Education Readiness
What evidence exist on What are your Is the Infrastructure,
EdTech efficacy? improvement areas in Government, Schools,
Teaching & Learning, Learners, and local
Governance, and EdTech Providers ready

Employability processes?  for transformation?

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

H OW to utilize EdTech?

Forming strategies for
implementation

How to plan, prioritize, and
implement EdTech
solutions?



ADB Roadmap for Successful EdTech
Implementation

Why utilize EdTech? Wh at is EdTech? Where do you stand? H OW to utilize EdTech?

Exploring existing evidence on EdTech efficacy helps to form implementation strategy.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



EdTech Efficacy: Learnings From The Best-Quality Meta-Analyses

Technological interventions increase learning —
but sustainable impact exists only if they enhance the
teacher-learner relationships

. afe
el B2 e

"The presence of technology is of "The most essential finding is the "The moderate use of technology has
benefit to student achievement. This importance of various pedagogical been shown to outweigh technology
benefit extends from elementary to aspects of technology use and the applications featuring “all of the bells
graduate school education." importance of teacher training to use and whistles”
technology."

Source: Gauging the Effectiveness of Educational Technology Integration in Education: What the Best-Quality Meta-Analyses Tell Us
INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



https://www.researchgate.net/publication/325570531_Gauging_the_Effectiveness_of_Educational_Technology_Integration_in_Education_What_the_Best-Quality_Meta-Analyses_Tell_Us

Exhibit 1

Teachers work about 50 hours a week, spending less than half of the time in direct interaction
with students.

Activity composition of teacher working hours, number of hours

Preparation 10.5 ““‘. ....'. St::ce’ltrl;:g:rc;t;r:
.‘ ‘ 16.5

.. “ only
+ 50 - 49%
Evaluation and average hours' of - behi\jr:r::it of time is in direct
feedback 6.5 working time per week for a | ] cocial and interaction with
teacher . emotional,-skill students
. development
& 35
Professional ’

development 3.0 ”
. Student hil
....I udent coaching

Administration? 5.0 and advisement 4.5

"1 Average for respondents in Canada, Singapore, United Kingdom, and United States.
2 Includes a small “other” category.
Source: McKinsey Global Teacher and Student Survey

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Exhibit 2

Technology can help teachers reallocate 20 to 30 percent of their time toward activities that
support student learning.

Potential for time reallocation, number of hours per week' . Reallocatable time . Other working time

Preparation Evaluation Administration® Student Professional Student Student
and instruction and development coaching and behavioral-,
feedback engagement advisement social-, and
emotional-skill
16.5 development
105

Figures may not sum, because of rounding. Average for respondents in Canada, Singapore, United Kingdom, and United States.
Includes a small “other” category.

Source: McKinsey Global Teacher and Student Survey

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.




ADB Roadmap for Successful EdTech
Implementation

Why utilize EdTech? Wh at is EdTech? Where do you stand? H OW to utilize EdTech?

Education Technology is the combined use of computer hardware, software,
and educational theory and practice to facilitate learning.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



EdTech?

What is

industry that has the power to transform

ing

is rapidly growi

EdTech

education for good.

www. globallearninglandscape.org

2021 Global Learning Landscape
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This is an open source taxonomy and is licensed under a Cregtive Commons Attribution 4.0 International License.

INTERNAL. I'his intormation Is accessible to AUB IVlanagement and staftf. It may be shared outside AUB with appropriate permission.



EdTech Product Taxonomy

What solutions exist in the market that help transform education?

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



EdTech Product Landscape rdminictration & —_____ The producttaxonomy helps to
S ministration — understand what type of ADB
Products can be divided in three different overnance == dull solutions are being deployed in
categories based on their purpose of use T ADB member counties.
1. Data
Integration & 2.Msa nagement
Analytics ystems @
—_ ) —_——_—_ | ——_= = 2,
— Data I — People I
I interoperability - I management
..... — — — o —
Teaching & Learning Employability
- Learning I L. Resource I
I analytics . management -
..... — o — — o —
1. Learning 2. Learning 3. Learning B | 1. Upskilling 2. Skills 3. Career
Content Activities Assessment | Communication & Reskilling Qualification Planning
..... —
— == = —_——_—_—_— e —r— e — ==
Self-directed I _l_E Learning L Continuous I —!_Self-directed I_l_ _l_Data—informed I
- ngagement - Assessment o
_I learning . I to0ls . I assessment - l learning . I . I decision .
..... — o — — - — — - — o — —) o — — — o — — —
. Classroom I _l_ L. Summative I _.l_ - I_l_ - _l_Mentoring/ I
| - LMS Institutional Credentialing id
_I earning I I assessment . I I guidance .
n o s e x| e — _— e — e — -l — — — e — s — _— e — s — —
b Teacher
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EdTech for Teaching & Learning

Teaching & Learning
products are used for lesson
preparation, assessment,

and student instruction and
Teaching & Learning engagement.

2. Learning Activities Solutions

1. Learning Content Solutions 3. Learning Assessment Solutions

e Learning Engagement tools

e Classroom learning tools ° Lea’"'"? Management Systems e Continuous Assessment
e Self-directed learning tools e Professional development e Summative Assessment

These solutions support learning These solutions allow the creation of

through ready made content. It learning content and activities and EdTech squ'Eions that allow formative
liberates educators' time from help educators to improve their and summative assessment and
preparation, helps students to improve pedagogy. ennichedieedbeE I
understanding, and allows self- Benefits include

. . o its include:
directed learning. Benefits include:

e . e Efficiency;assessment templates

Benefits include: e Active & inclusivelearning e Objectivity

e Interactive learning e Student centered e Transparency

e Immersive & informative visuals e Improved pedagogy e Diversity of assessment methods

e Personalised learning paths e Real-time feedback and feedback

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How Can Technology Improve Teaching & Learning?

Go to www.menti.com and use the code 8303 3828

Do you understand the four aspects and the importance of "
each? Share any thoughts that the model raises.

sSuppOorea In peaagogicaily vana

ways?
yes, understood. each area is This is a helpful model to ensure that
important for edtech to be successful 1 any Edtech tool that is implemented is
But i feel that the culture of the Yes it is important for the 4 aspect actually used by educators and
company is also important in order to We have to lock into different ages students successfully
move forward. categories as older folk will need

more time to adjust

Opus is great. Do you have any

Yes, understand. | think we need to feedback or experience on the
have the "dare to try” attitude when Does this model have to be in this application on teaching of physical
new/upgraded edtech tools come sequence "O-P-U-5"? education.

along.

Making learning more interactive

Meta-analysis of 23 high-quality empirical
publications show that interactive
whiteboard-based instructions can
positively influence students' cognitive
learning outcomes compared to traditional
lectures. (Y. Shi, et al. 2019)

There exists a vast variety of EdTech
solutions that allow educators to make
learning more interactive through online
ideas sharing, polls, quizzes, and
questions during a lesson or lecture.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://ieeexplore.ieee.org/abstract/document/8782247

How Can Technology Improve Teaching & Learning?

Automating quiding feedback
and learner-centered pedaqgoqy

Providing guiding feedback for learners is
one of the main tasks for educators.
Accordingto Irons (2007), the
effectiveness of feedback on learning
decreases as the response time increases.

EdTech allows automated feedback which
can mitigate this issue of long response
time by offering learners the opportunity to
monitor and regulate their own
performance. In doing so, students’
intrinsic motivation to complete the task
increases, and their confidence to progress
is boosted (Schaap, 2011).

Fix line 5

Dont forget the spaces in the beginning of a line inside the
for statement.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://journals.sagepub.com/doi/full/10.1177/0047239520908838

How Can Technology Improve Teaching & Learning?

¢ w|  Collecting data & analytics and
pm— : " enabling adaptivity
Lesson progress Meta-analysis of 16 randomised controlled
First name Last name Accuracy Score v Level Easy Moderate trials in five Cou ntries reveals that
— - 90% (% God 2x@ 0

technology-supported personalised

— e learning was found to have a statistically
- P e significant positive effect on learning.
i i ’ . More personalised approaches which
= — E— adapt or adjust to learners' level led to
- e . significantly greater impact than those only

linking to learners' interests or providing
personalised feedback, support, and/or
assessment. (Robert M. Bernard et al.,
2018)

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://www.academia.edu/37101562/Demystifying_Learning_Analytics_in_Personalised_Learning

How Can Technology Improve Teaching & Learning?

Offering dynamic visualization

Meaningful learning requires conceptual .
understanding rather than memorization. \ .f

The knowledge need to be constructed by C—¢
the learner, not only be transmitted from .

the teacher to the students (Jonassen, et
al., 1999).

C .
I
-
C:H:O

Molecul
help students to form conceptual ==

understanding in all subjects. A significant Build mol ] and studybonds )

h

Dynamic visualizations and simulations

amount of research has demonstrated the
effectiveness of EdTech simulations in
student learning (Widiyatmoko, 2018).
Simulations.in AR and VR offerimmersive
virtual environments to ensure learning
engagement.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How Can Technology Improve Teaching & Learning?

Allowing remote access to content, instructions
and teaching

7y KHANACADEMY

Open educational resources (OER) represent
online materials that are offered to the general

You can |earn anythmg. public. These materlgls can mclqde onI||_1e
courses (MOOCs), video-based instruction,
For free. For everyone. Forever. .
textbooks, or any resource that gives access to
Learners, start here knowledge.
Teachers, start here Online resources are usually more successful as

a supplementinstead of replacement.
Supplemental use of online materials is called
blended learning. Research suggests significant
and positive relationship between blended
learning programs, intrinsic motivation, self-
efficacy, and academic achievements. (Siddiqui
et al., 2020)

Parents, start here

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How Can Technology Improve Teaching & Learning?

Enabling creative production
and online collaboration ® @ DELETE FRAME @ ADD FRAME

Creativity is the driver of innovation, which
is the key to development and social
change, as well as economic growth (Maier
et al., 2013).

In the current context of the digital age, ICT
is considered a tool to promote creativity,
develop it, expand it and even democratise
it. The appropriate use of ICT can improve
communication, collaborative work,
generation of ideas, and fostering problem
solving. EdTech can also encourage
reflective and critical thinking which are
essential components for creativity’s
development.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



New Interactive Classrooms — Low Tech Approach

In-class student learning outcome data with a simple smartphone
used in over 100 countries

o0 Q= B i = 10:44 am

@ Daily grammar 1 (co... @ »

69% correct total: 13/21




Cost Effective Formative Assessment .
ADB

In-class student learning outcome data with a 5-dollar clicker assigned to each student —
Speech recognition empowered - Used with over 10 million students in China




How Can Technology Improve Teaching & Learning?

Go to www.menti.com and use the code 8303 3828

Do you understand the four aspects and the importance of  «m
each? Share any thoughts thot the model raises.

aagogicany v

move forwa

Does this model have to be in this
quence ‘0-P-U-5"?

(]

Making learning more interactive
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Offering dynamic visualization
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Basic arithmetics. v Al users

Lesson progress
First name Last name ~ Level Easy Modarate

0% (o 2@

83% (¥ sive 19

Fix line 5

Dont forget the spaces in the beginning of a line inside the S i
for statement.
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ADB

Automating quiding feedback Learning analytics & enabling adaptivity

# KHANACADEMY
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You can learn anything.

For free. For everyone. Forever.

Learners, start here

Teachers, start here

Parents, start here

Enabling creative production and
online collaboration

Allowing remote access to content,

ate permission.



https://www.researchgate.net/profile/Arif-Widiyatmoko/publication/324169524_The_Effectiveness_of_Simulation_in_Science_Learning_on_Conceptual_Understanding_A_Literature_Review/links/5ac34e29aca27222c75d4a7a/The-Effectiveness-of-Simulation-in-Science-Learning-on-Conceptual-Understanding-A-Literature-Review.pdf
https://educationendowmentfoundation.org.uk/public/files/Remote_Learning_Rapid_Evidence_Assessment.pdf
https://journals.sagepub.com/doi/full/10.1177/0047239520908838
https://www.researchgate.net/publication/334118715_Are_ICT_good_partners_for_the_development_of_creativity_A_systematic_review_of_literature
https://www.academia.edu/37101562/Demystifying_Learning_Analytics_in_Personalised_Learning
https://docs.edtechhub.org/lib/5U948655/download/A9TPT8DU/Major%20et%20al_The%20effectiveness%20of%20technology-supported%20personalised%20learning%20in%20low-%20and.pdf
https://ieeexplore.ieee.org/abstract/document/8782247




How Can Technology Improve Education Administration?

T Education Key Performance Indicators Education Manaqement |nf0rmati0n
wwwww Sacondary Evcaton Systems to collect, analyze, and report data

v
& Swdet Seiect Area Fiter « |- Selact Time Period Fiter

= EMIS systems allow efficient management
A St Total Students Male Students Female Students

e 1944 965 979 of educational activities.
I e I
A ; Several studies have been conducted to
I I I I I I : measure the impact of EMIS systems in
school management processes. According

P . to research findings there has been seen
an increase in employee performance,
better decision making and superior
organization's goal achievement. Thus,
EMIS systems have been proven to be
useful to the education sector to improve
effectiveness and efficiency. (Viveiros, A.,
Reyes, J., Cole, D., & Laing, J., 2019)

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How Can Technology Improve Education Administration?

Resource Management to Enable
Effective Use of Devices and Facilities

The aim of education ERP implementation
is to provide colleges, schools and
departments, with an enhanced ability for
teaching and research at reasonable or low
cost. (Watson, E. and H. Schneider 1999)
One of the key benefits of ERP solutions is
that they offer improved access to

accurate and timely information.

Research indicates that benefits from the
ERP systems will be achieved not through
autocratic leadership but

through the executive driving a common
vision and empowering

Staff. (McConachie, J., 2004).
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How Can Technology Improve Education Administration?

x Communication between educators,
Compose Message
| learners, school staff and parents
< v
Meta-analysis of 11 research articles
| (Stratigos, T., & Fenech, M., 2021) on
pedagogical documentation and
Desses.s® save as template @ communication applications support potential
benefits for parent engagement and
Suggested messages Saved messages School messages
pedagogy.
Hi, I'm [teacherSignature]. | will Hello families! This is a friendly
be sending you messages about remnderthm homework Educators report that the apps a”OW
my class. You can always reply to assignments are due every __. ° . . k
sy | e et st documentation at a time and location that
suits them and easily sharing with extended
families, whereas parents enjoy receivin
@ @ N (O M CcANCEL | SCHEDULE m . . p 1 J y . g
notifications of posts and immediate access

to information about their child’s experiences.
(Higgins & Cherrington, 2017; Penman, 2014)

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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How Can Technology Improve Education Governance?

Education Key Performance Indicators

Saconsary Enucaton

Furlong School

Total Students. Male Students Female Students
1944 965 979

London, UK

Access Control I | I I I | :
9 Marcus Hislop Studant S > v
g Tammy MeConnors Teocher aD R S—
m Emily Miles Student . . .
Data management to allow easy access, Education Management Information Systems to collect,
data interoperability and privacy analyze, and report data

Compose Message

< -
d LTrgr—
coum Accourt Password | Mamager Prompt Sewch  Serpt | Quola Viewsr
L A i )
o Ao print reses »
H : |
a
& o320
&
a (eeree @ Saveas template @
&
2 Suggested messages  Saved m School messag
&
Hi, I [teacherSignature]. | will Hello families! This is a friendly
be sending you messages about reminder that homework
WG e [ WG i WG e [l WO e | "
my class. You can ahways reply to assignments are due every __
this message fo reach me. Id Please let me know i you have
e el e o love to hear from you! Please any questions, Thanks!

@ B £ © M cance | scueoue m

Resource Management to Enable Effective Use of
- o Devices and Facilities . Communication between staff, learners and stakeholders
INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside With appropriate permission.
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EdTech for
Employability &
4 Entrepreneurship
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How Can Technology Improve Employability?

Enhancing career planning through data
utilization, assessments, learning plans

uuuuuuuuuuuuuuuuu

Higher education career services have
adopted employability EdTech to
streamline processes, collect data, provide
career and employability information
resources (Knight, E., Staunton, T., &
Healy, M. 2022).

A variety of EdTech solutions exist to help
students plan own career paths through
understanding better the job-market needs
and what skills they'd need to gain in order
to be recruited.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.




How Can Technology Improve Employability?

IPENCLASSROOMS roee ounes P o a @ Reskilling and upskilling to meet the needs

of job-market

Your new career starts here
;; g achance your caresr in your target field. Guaranised.

- Upskilling & reskilling platforms are used by
g learners to integrate skills acquired

4 throughout the workforce lifecycle. Students
can use the platforms to supplement
coursework, to access offerings otherwise
unavailable to them, and to prepare for the
transition from academia to employment.

j_ Daire. Lsarn. Bacorme. With OpenClassroome, get the in-demand skills you need to find a job and

Adult learners can use upskilling platforms on
the job as part of a corporate learning and
development program, in parallel to their
work or job search to prevent skills erosion,
and to stay relevant in the job market.
(Lands, A., & Pasha, C. 2021)

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How Can Technology Improve Employability?

Measuring & verifying job-skills and
competencies

Artificial intelligence is leveraged for HR
processes, effective recruitment and
selection processes (Jha, S. K., Jha, S., &
Gupta, M. K. (2020). Learners themselves
can also get assessed and prove their
competencies through online skills
assessments or digital work experiences.

Remote assessments can streamline
recruitment processes and lower the
threshold for employees to gain
understanding of the relevancy of own
professional competencies in the job
market.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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How Can Technology Improve Efficiency in Employability?

) m » . I ‘.\PNCLASSRI}QMS Puthe s um  For Busin Q ‘ —T
. T 302 a3 o8
s Q Dara A :
Gaining knowledge and insights for l \\ﬁ »}f Measuring and verifying job-skills and
career decision making S R IS - T competencies.

Learning & accreditation through
working in real projects

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



EdTech Product Landscape

The product taxonomy helps to

Administration & — understand what type of ADB
Products can be divided in three different Governance == dull|  sowutions are being deployedin
categories based on their purpose of use T ADB member counties.
1. Data
Integration & 2.Msa nagement
Analytics ystems @
— Data I — People I
I interoperability - I management
Teaching & Learning Employability
- Learning I L. Resource I
I analytics - management -
1. Learning 2. Learning 3. Learning B | 1. Upskilling 2. Skills 3. Career
Content Activities Assessment | Communication & Reskilling Qualification Planning
b — —
Self-directed I - EnLeaarglr:gnt L Continuous I _.l_SeIf-directed I_ Assessment _l_Data—informed I
_I learning . I gtc?ols . I assessment - l learning . I . I decision .
Classroom I _l_ L. Summative I _.l_ — I_l_ - _l_Mentoring/ I
| - LMS Institutional Credentialing .
_I earning . I I assessment . I I guidance .
- Teacher
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ADB Roadmap for Successful EdTech
Implementation

Why utilize EdTech? W hat is EdTech? Wh el'e do you stand? H OW to utilize EdTech?

Where are the countries’ gaps in capitalizing opportunities for digital
education?

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How To Use EdTech?

The gathered best practices are construed through five pillars that are critical for successful
utilization of EdTech. The five pillars are based on Digital Education Readiness Framework.

1.1. Internet connectivity, usage and cost

1.2, ICT dewices/hardware

1.3. Power/electricity

1.4. Television Broadcasting

2.1. Policy/funding : .
2.2. Curriculum/content delivery :

2.3 Training - i Through Challenges

3.1. Teacher capacity in EdTech s reerCtlon Of eaCh

R s . area, good
: Teachers 3.3. Governance D .
: 3.4. Community support Lo practlces and

""""" (3 Dot oy o wutens 7771 misalignments

.@ 4. Students/ 4.2. Connectivity and devices at home can be .=
..;. parents 4.3. Online access to curriculum content : diSCOVGred. Opportunltles

4.4 Communication

5.1. e-Leamning systems

5.2. Online content

5.3. Integrators, emerging tech
5.4. Partners/Sponsors

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



What is DERF - Digital Education Readiness Framework?

A DERF offers a holistic framework

" : to assess readiness for the delivery
Towards mature digital education ecosystems . . . .
The Digital Education Readiness Framework (DERF) of education via dlgltal technology

Aok gt at the country level and has collected

data in 10 DMCs to illuminate country-
level strengths and weaknesses in
readiness.

Through rigorous evaluation of
country's digital education readiness
- valuable information can be gathered

o

Commissioned by the Asian Development Bank

to guide the digital transformation
strategy.

The Digital Education Readiness
Framework (DERF) has been
‘ , jointly developed by ADB & Economist

4 (110
| & 4
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Digital Education Readiness of Countries

Country digital education readiness scores

Level of

devel . W Overall B Infrastructure
evelopmen -
P m Policy/Governance m Schools/teachers
B Students/Parents B Providers
Mature

Developed

N || ‘ | | ‘ | | ‘ || ‘ | | ‘| |||
Initial ‘ | ‘ | I “ ‘ ‘ | ‘

T

Uzbekistan 3
Indonesia =
Bangladesh =

Fiji
Cambodia
Kyrgyzstan
Mongolia
Pakistan
Philippines 3
Vietnam

Source: ADB Digital Education Readiness Framework (DERF).

ion is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Gaps in Digital Education Readiness of Countries

——Bangladesh

OVERALL SCORE
100

80

&0

5] PROVIDERS

—Mongolia

1]
INFRASTRUCTURE

7
GOVERNMENT /P
oucy

Source: ADB Digital Education Readiness Framework (DERF)

ion is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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ADB Roadmap for Successful EdTech
Implementation

Why utilize EdTech? W hat is EdTech? Wh e re do you stand? H OW to utilize EdTech?

Gathering best practices for EdTech utilization through five focus areas that are
based on Digital Education Readiness framework. Each area is reflected from the
viewpoint of what are the existing challenges and opportunities.

1. Infrastructure

2. Governance

3. Schools/Teachers

4. Students/Parents

5. EdTech Providers

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How to use EdTech?

1. Infrastructure

o Internet Connectivity, usage and cost
o |ICT Devices/hardware

o Power/electricity

« Emerging Technologies

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Low-, Medium-, & High Tech Infrastructure

Readiness to utilize digital learning
solutions vary between schools and
education systems. During global
school closures, remote learning
activities took place. Depending on
the level of country's technological
infrastructure, the remote learning
practices varied heauvily.

We categorise the infrastructure in
three levels:

e Low Tech
e Medium Tech
e High Tech

Effective digital learning — High Tech Distance Learning — Medium Tech

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Challenges: Internet Connectivity

Fight for better signals

Photos: https://hotindiareport.com/india/scaling-new-heights-to-attend-online-classes/; UZB Google pictures
INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



https://hotindiareport.com/india/scaling-new-heights-to-attend-online-classes/

Meaningful Connectivity at School

giga unicef & I/}l':
Giga has set a minimum target for meaningful connectivity... s34 ..which translates into certain
target technology options
In short:

= Giga's view on meaningful connectivity is to deliver a minimum of 10 Mbps per
school, but Giga will advise on a target for 20 Mbps per school where

Technology Suitability

+ Giga's minimum download speed for .
meaningful connection is 10 Mbps with Fiber
an upload speed of 2.5 Mbps. As a
target, Giga will advise for double the .
minimum download and upload speed Satellite

reasonable

26 [
Muanced: 3G e

= For larger schools, 1Mbps / 20 students is the target. This

20 Mbys per school means 15 Mbps for an average sized school of -300

1 Mbps per 20 students students > 4G o

Monthly minimum of 100 GB «  The monthly minimum on data is 100 GB. Giga will advise

on a target of 200 GB per month

WISP &5

o—— |evel of detail

Source: BCG, Country Operating Models for School Connectivity

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Meaningful Connectivity

Taking an online class 0.25 Mbit/s
Searching the web 1 Mbit/s
Checking e-mail 0.5 to 1 Mbit/s
Downloading digital instructional materials, including open 1 Mbit/s Technology Suitability
educational resources
;1-2; Engaging with social media 0.03 Mbit/s 2G e
2 Completing multiple choice assessments 0.06 Mbit/s
% Music streaming 2 Mbit/s 3G e
% Video streaming — standard definition quality 3 Mbit/s > 4G o
£ Video streaming — HD quality 5 Mbit/s
% Video streaming — Ultra HD quality 25 Mbit/s WISP o
g Streaming HD video or a university lecture 4 Mbit/s
2 Watching a video conference 1 Mbit/s Fiber 0
)
& | Participating in HD videoconferencing 4 Mbit/s
Eé Participating in a video conference 1 Mbit/s per user satellite 0
h% Engaging with a simulation and gaming 1 Mbit/s
é Engaging in two-way online gaming 4 Mbit/s

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Satellite Connectivity

Population density: for sparsely populated areas (less than
60 inhabitants per km?) satellite is the least costly & least
complex method of delivering broadband.

No alternative: in locations that are very remote,
are inaccessible or for moving assets.

Rapid deployment is possible, provided that sat’s are
operational, ground stations in reach and stable
power supply available on location.

Resilience of satellites as space-based assets.

Technological advances: global capacity
is increasing, latency rivals fixed broadband.
Connectivity will be achievable with feature
and smart phones.

Costs for sat’ production, terminals and
launches are reducing.

GEO

Geosynchronous/
Geostationary

MEO

Medium Earth Orbit

LEO

Low Earth Orbit

More details on LEO Satellite Constellations: ADB 2021: Digital Connectivity
and Low Earth Orbit Satellite Constellations: Opportunities for Asia and the Pacific

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://www.adb.org/publications/digital-connectivity-low-earth-orbit-satellite-opportunities

Connectivity & Power / Electricity ADB

No connectivity without power supply...
. on the provider side AND on the consumer side.

Off-grid locations: solar, wind, diesel, or hybrid solutions >> increase in costs and space

Rule of Thumb: 3-4 m? of panels for every 100 watts of power load (to provide adequate
collection during winter or rainy months), plus battery storage...

Antennas
* Macro Cell towers: 2500 watts (or more) per site,
requiring power mains or significant alternative energy installations.
+ Small Cell tower: 100-200 watts per sector. Best installed in locations with access to mains power.
»  Community LTE up to 200 watts for outdoor small cell transmitters, depending on coverage.
+ Fixed Wireless: between 5-10 watts.

Terminals
* Open Spectrum or LTE fixed wireless terminal requires 3-8 watts of power
* Microwave link 30-50 watts,

Shared rural LTE tower has three sectors and one microwave

» LEO satellite terminals available today consume between 50-150 watts. backhaul link. Supporting it requires a large solar array plus a

diesel generator. Energy requirements take up more than 100
m2 of land. Source: Photo from Chris Parker. RCG at TECT
Source: ADB 2022 (forthcoming): Last Mile Connectivity - Addressing The Affordability Frontier Park Cell Tower, 2021.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Solutions for Low-tech Environments

EdTech use with solar
power

Open-source learning solutions
for offline use

KOLIBRI— AN ADAPTABLE PRODUCT ECOSYSTEM FOR OFFLINE-
FIRST TEACHING AND LEARNING

KHAN I(I-IAN

Getting connected without WIFI

0L 1

il

LibraryBox s ' == T
\\
) m o 7
[ ] MIT Blossoms (ar} Sikan
< =
LibraryBox is a combination of a router, SolarSpell allows Kolibri is an offline-first learning platform that
USB drive, and software. It provides a low accessing digital runs on a variety of low-cost devices. lts
cost WiFi device hosting a library of digital learning resources Product Ecosystem includes a curricular tool
documents, browser based applications using solar power. and a library of open educational resources.
and other materials suitable for use in a
classroom.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://learningequality.org/kolibri/
http://www.librarybox.net/
https://solarspell.org/

Emerging tech and
EdTech

The sandbox approach

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside £

e Al enabled adaptive learning
e nano learning

e Augmented/Virtual reality for
education

e Metaverse

e Gamification

e |[nnovative homeschooling

e blockchain for safe keeping of
educational achievements



Tech-enabled immersive learning : XR(extended reality, includes AR,VR) is being
increasingly used to improve learning processes.
For example : AR can be used to improve visual learning process, (using AR, students can see 3D
depictions of dinosaurs, chemical elements, the human body and more. Danish
startup Labster provides interactive VR laboratories that STEM students can run experiments
with. While Google Expeditions lets classes take virtual field trips to places like Mount Everest and
the Louvre.VR is also assisting special needs students. Students with disabilities can use VR to
see things they can't physically access. And autistic kids can rehearse scenarios they're likely to
encounter in the outside world.

Innovative K-12 Homeschooling Startups :

One of these startups is Prisma. It Offers a blend of in-person and live online learning experiences,
thus

separating the roles of instructor and facilitator/coach.Another startup Outschool works by
matching students with teachers for online learning in small groups, conducted live.

Mobile learning is picking up pace, expected to reach over $280 billion by 2027.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://rubygarage.org/blog/augmented-reality-in-education-and-training
https://explodingtopics.com/topic/labster
https://techcrunch.com/2019/04/25/labster-series-b/
https://edu.google.com/products/vr-ar/expeditions/
https://www.reuters.com/article/us-health-autism/how-vr-helps-kids-with-autism-make-sense-of-real-world-idUSKBN1ZL1JS
https://www.joinprisma.com/post/introducing-prisma
https://www.verifiedmarketresearch.com/product/global-mobile-learning-market-size-and-forecast-to-2025/

Gamification :

- Gamification has become an important tool for education in the k-12
space. Minecraft is the most common example. It provides an
immersive digital environment for learning and is used by educators in
more than 115 countries. This "sandbox" style game has been used
to create stage performances, write stories, and even teach students about
DNA.

o With over 100 million monthly players, gaming platform Roblox is now
even bigger than Minecraft. It's being used around the world to
teach programming and game design.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Nano Learning:

Nano-learning describes a new EdTech concept where we can get ultra-bite-sized lessons
exactly when and where we need them. brief lessons — such as those provided by the text
message learning service Arist, can be absorbed over WhatsApp, Slack, or Teams. Other
nano-learning platforms impart knowledge over social networks like Twitter or TikTok.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://www.arist.co/
https://www.train-aid.co.uk/blog/nano-learning-working-with-the-tiktok-generation

The San‘dbox Approach

A SAFE, NEUTRAL FACILITY FOR
ADB TO PILOI\INLTIATIVES ON
EMERGING TECHNOLOGIES

LAYING THE FOUNIf)ATION FOR

CONTINUOUS INNOVATION

DEMONSTRATED BENEFITS

Repeatable framework and governance
structure for digital innovation

A culture of digital innovation

Administration efficiency opportunities

WE INFUSE NEW TECHNOLOGIES TO IMPROVE i

OPERATIONS, ACCELERATE GROWTH, AND .
TRANSFORM CULTURE

Increased quality and productivity

Improved colfm_p-l-ian'ce for due diligence

Increased business opportunities



How to use EdTech?

2. Government/Policy

2.1 Policy/funding
2.2 Curriculum/content delivery

2.3 Training

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Overview on National EdTech
Implementation Strategies & Projects

And What Can We Learn From Those?

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



A

== |he UK National EdTech Strategy (2019)

The strategy sees five key areas where technology can drive a step change:

Administration processes — reducing the burden of ‘non-teaching’ tasks.
Assessment processes — making assessment more effective and efficient.

Teaching practices — supporting access, inclusion, and improved educational outcomes for all.

O DdD

Continuing professional development — supporting teachers, lecturers and education leaders so

they can develop more flexibly.

5. Learning throughout life — supporting decisions about work or further study and helping those who

are not in the formal education system gain new skills.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



5 The UK National EdTech Strategy (2019)

Committed

improvement areas

Commitments to support the

Commitments

to support the

Promoting EdTech

use of technology EdTech Industry innovation through
collab_Tr_ajlon

Developing A vibrant

Securing the . Promoting Clear vision market for Building : )

- digital . . - . Teaching Learning
digital capability and effective and sector EdTech business Administration Assessment ractice throuahout life

infrastructure P skilli procurement leadership products and environment P ughou

services

To support the named areas above, the government sets up:

e A small ‘testbed’ of schools and colleges to support the development, piloting and evaluation of technology.
e A series of innovation competitions to promote product development in areas where the existing market offer is not yet well

developed.

e |eading ‘demonstrator’ schools and colleges to exemplify how these technologies can be used to best effect, and which build on
existing good practice in the sector.

e A new EdTech Leadership Group, made up of representatives across the education sector and industry to continue to drive this

agenda forward, find new ways to collaborate and to produce an EdTech agreement by the end of the year.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

Continued
professional
development




A

== |he UK National EdTech Strategy (2019)

Conclusions - What Works?

e Leading ‘demonstrator’ schools system is a solidly built system that communicates its operations transparently. The
whole system is set up smartly, having impact measurement in place, extra funding provided for schools who provide
the trainings and already over 100 000 classroom staff have joined trainings. It has continuum and it scales up
professional learning in a practical, fairly low cost way when it's publicly funded and based on collegial support.

e The EdTech Testbed was operational, but it ended after the project funding was spent. The main benefactors seem
to have been the companies joining the program, since they got tens of thousands of funding without accountability.
The findings regarding the use of EdTech were very obvious. During a few months pilot it's hard to make valid and
valuable new findings, but the companies must have got good insights from the users to support product development.

° EdTech leadership group lacks of transparency when there's no operational side of it, no website, and no
information available what it does. However, people who belong to the group, are working as EdTech ambassadors,
hosting presentations in teacher seminars and EdTech events.

e EdTech Innovation Competitions have not been organized apparently due to Covid19.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



@ Malaysia Education Blueprint - ICT Strategy

Measures undertaken will include:

1. Providing students with the skills and knowledge to learn effectively and live productively in an
increasingly global and digital world

2. Equippingall 10,000 national schools with 4G Internet access and a virtual learning platform that
can be used by teachers, students, and parents through the 1BestariNet programme

3. Training all teachers to embed ICT in teaching and learning in order to support student learning

4. Increasing the number of ICT devices

5. Piloting ICT innovations for delivery such as distance-learning and self-paced learning before

scaling up nationwide

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



@ Malaysia Education Blueprint - ICT Strategy

Committed
improvement areas

Wave 3 (2021 - 2025): Maintaining
innovative, system-wide usage

Wave 2 (2016 - 2020): Introducing
ICT innovations

Wave 1 (2013 - 2015): Enhancing

the foundation
Providing Ensuring that Exploring ICT Achieving a ICT should be Devi
network Delivering all teachers solutions for critical mass fully evice tp .
infrastructure more ICT and Ministry specific ) ‘ embedded stud_ent rgtlo in
; . in ICT devices line with
and a learning devices officials are groups, (1:10 ratio) throughout the leadi
platform ICT literate reviewing best pedagogy and eading A
through practices for curriculum of countrées tshuc
1BestariNet the system the education a}S(o:;;
system. ’
integrated Shifting
management towards more
for schools user-created
and ministry content
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@ Malaysia Education Blueprint - ICT Strategy

Conclusions - What Works?

Bestarinet & VLE Frog learning platform to 10 000 Malaysian schools: The system is up & running, and there are
indications of its positive impact on students' learning. However, the system has also been criticized for poor

connectivity in rural areas.
TPD: Not all teachers were comfortable with the use of ICT. Although teachers were competent in ICT, they did not

necessarily use ICT in the classroom due to negative attitude towards technology.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



|dentified Best Practices Through Country Analysis

Infra

Governance

Teachers

Learners

Providers

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

Low-tech/income
Wifi-in-a-box & offline EdTech

Centralized (MESO-level)
decision making

In-service TDC training

Digital fluency skills

Use of private EdTech
solutions

Medium-tech/income
Interoperable cloud systems

Autonomy to identify and
circulate good tech practices

Communities of digital
practice

Teacher-led, tech enabled
personalization

School-industry partnerships
for continuous knowledge
exchange

High-tech/income
Advanced learner analytics

Autonomic, Self-improving
tech user schools

Continuous digital pedagogy
training with expert teachers

Al led personalization &
interdisciplinary learning

New EdTech innovations
through school-provider co-
development



How to use EdTech?

3. Schools/Teachers

3.1 Teacher capacity in EdTech
3.2 Equipment/software
3.3 Governance

3.4 Community support

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Teacher capacity in EdTech

Teacher's digital competencies

e Digital competence affects heavily on teacher's motivation [ =5
and attitude to use EdTech. CEIEIE -

e Wide skills gaps exist within countries, districts and y S re————
schools. TEACHERS

e Self-evaluation tools promote self-reflection and
continuous development.

Teacher's pedagogical competencies to use EdTech \5 SMU | s
About ~ Courses & Programmes ~ Insights FAQ ~ Contact Us
e Affecting heavily on whether learning outcomes are being g I
achieved. : )‘
PY EdTech providers offer product Speciﬁc training’ but there's DIGITIZATION, TECHNOLOGY & INTELLIGENT SYSTEMS. | SERVICES, OPERATIONS AND BUSINESS IMPROVEMENT |
a lack of scalable holistic pedagogical training on how to use
EdTech. SMU Executive Certificate in EdTech for

Educators

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.


https://education.ec.europa.eu/selfie-for-teachers

Opportunities: Double Teacher Modality

Assistant tutor present in class answering basic

Main/expert tutor deliver lecture online questions, marking the assignment and
homework, and collecting feedback.

T TR L S

10 hours %

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How to use EdTech?

4. Students/Parents

4.1 Digital capability of students
4.2 Connectivity and devices at home
4.3 Online access to curriculum content

4.4 Communication

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



Opportunities: Flipped Learning

Research on flipped classrooms in developing countries (2017) suggest the following four elements
aiding the success of flipped requirements.

. 3. Intentional
1. Flexible

. content
Environment
Educators create
Students work in <. s content for instructional
groups and are able « AN delivery. Learned topic
to choose where needs to be suitable for
and when to learn. f||pped |earning 4. PrOfeSSionaI
2. A change in the modality. educators
learning culture Teachers must
Educators facilitate Capitalise on the Iearning
student-centered opportunities existing and
learning and learning must observe the
through exploration. students keenly to guide
Source: Kashada, A., Li, H., & Su, C. (2017). them.

Adoption of Flipped Classrooms in K-12

INET%HRI%ionm Develo jnfc\;iCountri
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How to use EdTech?

5. EdTech Providers

5.1. e-learning
5.2 Online content
5.3 Integrators, emerging tech

5.4 Partners/Sponsors

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How to Evaluate EdTech Products?

QESA - EdTech Evaluation Framework

____________________________________

The QESA EdTech evaluation
framework guides to select
solutions that can improve
education and learning at
scale.

Quality Effectiveness Scalability Affordability

Functionality Evidence Infrastructure Investment
costs

Evaluation and selection of
solutions requires finding an
optimal balance between the
four elements of quality,
effectiveness, scalability and
affordability.

User Local

Pedagogy satisfaction adaptability OperaTons

costs

User

Security &
friendliness

privacy

Sustainability

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



QESA Evaluation Rubric

Quality Effectiveness Scalability Affordability
Functionali Pedagogy User Evidence User Societal Infrastruct Local Security & Investment Operationa Sustainabil
ty friendlines satisfactio Impact ure adaptabilit privacy costs | costs ity
s n y

Quality Interactivity Usability Literature Number of Improved Device & Training & Data Usage fees Device & Adaptability
content reviews users education technical technical collection infrastructur &

system requirement support e costs sustainabilit

S y of
business
model
Effective Adaptivity User Case Customer Improved Technical Localization Data Payment Training Flexibility of
communicat Interface/ studies satisfaction equity scalability / tailoring privacy models costs payment
ion Visual models
Design
Effective Sociability Cross- Empirical Reviews Integrations Migration of Maintenanc
Assessmen Cultural research (API) user data e/ support
t Adaptation costs
Data Visuality Data
utilization migration
costs
Creativity
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How to Find EdTech Products?

Search for products by name, organization, keyword, or ULTID @
Edsu rge
Ed S u rg e P rod u Ct I n d eX g ath e rS Showing 1-10 of 170 results Focus resultson | None~ Order by | Relevance v {\,i,z:l :3)
hundreds of EdTech products, _
including product description and ‘ GeoGebra 3D Calculator (Adtomyte )
q u a I |ty reV| eW . Lnse‘arﬁj how to draw solids, visualize rotations and cross sections in 3D, explore objects with Augmented Reality and much more,

Product Index includes more . eV Tut e
tutor or -I\ Add to my list )
products for the U.S. market. by FEV Tutor 7"

FEV Tutor's research and evidence-based product provide integrated, high-impact tutoring programs through strategic partnerships
with schools, charter schools, and districts. Powered by Live Online 11 and Small Group Tutoring, FEV Tutor integrates into our partner's

More v

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



How to Find EdTech Products?

* edfech
iImpact

EdTech Impact’s product catalog is
built upon user reviews. It helps to
understand how EdTech products
truly work by gathering over 10 000
vetted product reviews from
teachers. Users can also compare
products against similar type of
solutions.

Britannica School (TGP ( = cormer

About Pricing Compare Reviews Alternatives

Lucas Maxwell
Librarian
Glenthorne High School, England

L8 0.8 0

I use it weekly for library lessons, it is a great resource!
Lucas Maxwell found Britannica School:

oAk slightly reduces teacher workload
“It helps me a great deal in Library Lessons”

Hok Not significantly improves parent engagement
“I am unfortunately not aware of parent engagement with it.”

*okok Slightly improves attainment
“I do not assess attainment”

y

Yk %Kk  Moderately builds student knowledge Campareiipitoia products &
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How to Find EdTech Products?

\/ common

media L

GRADES

E=1|0 1
EREN(EREY

Common Sense Media includes
over 1000 EdTech products which
can be searched based on grade EaEy
level, subject, and purpose. “Top
picks” lists help to select best-rated D
applications for certain subjects. o o A

[ Health & Wellness

[ Math

[ Science

(& common sense education’

s e n S e Digital Citizenship Best Learning Apps and Websites Professional Development

Q, GO TOSEARCH

Get Our Newsletter

Resources in Spanish

Clear x Reviews >

EDTECH TOOLS (1,131) TOP PICKS LISTS (39)

Sortby  LastUpdated ~

Math Apps and Games for Preschool and Kindergarten

These favorites add up to early math mastery.

965 =
@ &! m ‘(g GRADES SUBJECTS

Pre-K-4 Math, addition, counting,
numbers, subtraction

Math Tools Aligned to Common Core Standards

From counting to algebra, these math tools really add up.

w M e o GRADES SUBJECTS

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



ADB Roadmap for Successful EdTech
Implementation

Why utilize EdTech? W hat is EdTech? Wh ere « you stand? H OW to utilize EdTech?

T—HZit, BaE, THEZ, RONAK, 8BZ1, RORA. 7

It takes one year to grow grains;
It takes ten years to plant trees;
It takes lifetime to educate people.

A journey of a thousand miles begins with a single step

by Guan Zhong (723 BC — 645 BC)

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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