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ABSTRACT  11 

 12 

With the advancement of information and communication technology (ICT) now-a-days 
education is transforming throughout the world. Cloud computing has added a new 
dimension in this transformation. Cloud computing is providing education as a service 
(EaaS) and is delivering education to the remote students. This service is making education 
available to the students at any place and at any time. However the matter of disgrace is that 
the bottom of the pyramid (BoP) people is far behind enjoying the facilities of EaaS. Most of 
BoP people lives in rural villages, or urban slums and shantytowns, and they have little or no 
formal education. Traditional education system failed to provide them proper education. 
Hence EaaS can be used to remove their illiteracy. However they do not have any 
necessary equipment or money that is necessary for accessing EaaS. A portable box will 
design that will consist of all equipment necessary for having access to EaaS. This box will 
carry by a representative from door to door to provide education to the bottom of the pyramid 
people (BoP) which will help them to turn over their luck with better life without their own 
internet facility and spending a large amount of money. 
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1. INTRODUCTION  16 

 17 

Cloud computing [1][2] has emerged as a global infrastructure for applications by providing 18 
large scale services through the cloud servers. The cloud makes it possible for anyone to 19 
access any information from anywhere at any time. It provides several services including 20 
Software as a Service (SaaS), Infrastructure as a Service (IaaS), Platform as a Service 21 
(PaaS) etc [3].  22 
 23 
Now-a-days the massive proliferation of affordable computers, Internet broadband 24 
connectivity and rich education content has created a global phenomenon in which 25 
information and communication technology (ICT) is being used to transform education. 26 
Cloud computing is beginning to play a key role in this transformation by providing Education 27 
as a Service (EaaS) [4]. EaaS refers to the delivery of education to the remote students 28 
using cloud infrastructure. 29 
 30 
However, like all other IT solutions, the benefits of EaaSare only enjoyed by the middle class 31 
and higher class people and remain unreached to the bottom of the pyramid (BoP) people. 32 
There are about 4000 million BoP people in the world, which is about 68.37 percent of the 33 
whole population of the world [5]. These BoP people suffer from several socio-economic 34 
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problems including huge population, poverty, crime etc. A common solution to all these 35 
problems is proper education. However these BoP people remain out of education due to 36 
lack of educational equipments or communication system with their surrounding schools, 37 
colleges and another organizations.  38 
 39 
In perspective of Bangladesh the literacy rate is about 65% [6] that means about 35% of its 40 
population is out of education and it’s huge.  About 34% children who are eligible to go pre-41 
primary school are not attending school, 16.2% eligible children are not attending primary 42 
school, 30.7% eligible children are not going to lower secondary school [7]. An alarming fact 43 
is that about 40% of the children who are attending primary school drop out before 44 
completing their primary education [7]. And finally only 27% of all the students can reach to 45 
higher education [8].  46 
 47 
According to the 2015 Global Monitoring Report – “Education for All 2000-2015: 48 
Achievements and Challenges”; Bangladesh is one of the 20 countries who are very slowly 49 
achieving the goal of “Education for All” program of UNESCO. This report also said that 50 
Bangladesh is lagging behind in balancing the participation of male and female children in 51 
education and lagging far behind in removing adult illiteracy. 52 
  53 
The main reason behind this problem is poverty. Most of the children get out from school to 54 
work for earning money. Female children become the victim of early marriage for lack of 55 
education. This is not only the scenario of the rural areas but the same scenario can be 56 
found in the slums of the metropolitan areas. Also the number of educational institution is not 57 
adequate as per the number of students.  Although government is providing free education 58 
and scholarship to the poor children for solving this problem but these initiatives can not 59 
bring remote areas under it for having no educational organization near them and proper 60 
communication with them.  61 
 62 
UNESCO suggested to the 20 slow improving countries to add more 2 thousand and 200 63 
crores US dollar with their government expenditure for education sectors within 2030 to 64 
achieve the goal. Since year 2000 many of these countries added more fund for the 65 
expenditure of the education section.  However the scenario of Bangladesh is contrary. 66 
Previously the educational expenditure was about 2.3% of the total governmental 67 
expenditure but now it is about 2.1% [9]. In fact it’s really very difficult for the poor countries 68 
to provide more funds for the education sector. 69 
  70 
Hence by considering the facilities of EaaS and the need of providing proper education to 71 
the BoP people this research will focus on providing proper education to the BoP people 72 
using EaaS. A portable school will design to make education available to anywhere and at 73 
any time. Students will not to go to school for education rather school will reach door to door 74 
to give them education. This school will act as a primary school, as a secondary school, as a 75 
higher secondary school and also as a university. This school will also be able to teach the 76 
adult people. It will be a School for All in One Box (SAOB). 77 
 78 

2. LITERATURE REVIEW 79 

 80 
Several organizations are providing EaaS including Microsoft and Google. This section 81 
includes a brief explanation of the traditional EaaS structure and a brief survey about the 82 
BoP people. 83 
 84 

2.1 Education as a Service (EaaS) 85 

Over the past few decades, the role of technology in education has continually evolved. In 86 
classrooms and lecture halls, ‘chalk and talk’ has increasingly been complemented by digital 87 
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tools and platforms which typically vary in scope and sophistication according to where the 88 
student is on his or her education journey as seen in Figure 1 [10]. 89 
 90 
 91 
 92 
 93 
 94 
 95 
 96 
 97 
 98 
 99 
 100 
 101 
 102 
 103 
 104 
 105 
 106 
 107 
 108 
Fig. 1. Technology and digital solutions used in education today 109 
 110 
By making ICT more affordable to implement and easier to integrate into classrooms 111 
worldwide, education can be transformed — and students across the globe can develop the 112 
critical skills they need to compete and prosper in the today’s information society. Education 113 
as a Service (EaaS) is one such digital solution that is transforming education. 114 
Education as a Service (EaaS) is providing through education cloud. Education cloud 115 
consists of two layers as shown in Figure 2 [11]. 116 
 117 
2.1.1 User Services 118 
 119 
The “user services” shown in Figure 2 illustrate a few of the many education specific and 120 
generic services the education community can access from devices such as laptops and 121 
PDAs. Education cloud provides following services to the users.  122 
 123 

 An eAssessment service for managing student assessments 124 

 Grade book, roster, lesson plan and classroom management services for teachers 125 

 Content management services that teachers use to assign curriculum content to 126 
students and that students use to access the assigned content 127 

 An online community service that teachers use to interact with peers and share 128 
lesson plans 129 

 A professional development service that teachers use to manage their career 130 
development path and become more proficient on the use of technology in theclassroom. 131 
 132 
2.1.1 IT services 133 
 134 
In Figure 2, the bottom two layers describe the IT services that define the infrastructure of 135 
the education cloud. These layers include: 136 

 Physical resources such as client devices, school servers, the school network, MoE 137 
servers, national communication network, storage devices, etc. 138 

UNDER PEER REVIEW



 Virtual resources that simplify the management and access of the physical 139 
resources by aggregating the physical resources into a collective pool of resources. This 140 
aggregation and pooling is commonly referred to as virtualization. 141 
 142 
The real power of education clouds becomes evident when viewed from a user’s 143 
perspective. As depicted in Figure 3, a set of users (including students, teachers, parents 144 
and others) can access a variety of education cloud services, using whatever device or 145 
devices they have access to (laptops, desktops, PDAs, etc.) [11].  146 
The cloud computing model is depicted in Figure 4, which shows a telecommunications 147 
company, or Telco, serving as a services integrator for higher-education research [11]. In the 148 
example shown in this figure, three universities are engaging in oil and gas research, and 149 
each university has its own IP (in the form of services) that it is making available for the 150 
collective research. The Telco integrates the IP from the three universities, along with the 151 
Telco’s own value-added services and other cloud services that are publicly available. 152 
 153 
 154 
 155 
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 160 
 161 
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 163 
 164 
 165 
 166 
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 169 
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 172 
 173 
 174 
 175 
Fig. 2. An education cloud consisting of both user services and IT services. 176 
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 214 
 215 
Fig. 3. K-12 education cloud example — user’s perspective 216 
 217 
The result of the services integration illustrated in Figure 4 is a virtual collaboration 218 
environment (VCE). When viewed from a user’s perspective in Figure 5, this VCE is shown 219 
to be a powerful tool that allows researchers to access at any time, and using any device a 220 
wide range of collected cloud based services. 221 
 222 
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 243 
Fig. 4. Higher-education cloud example — provider’s perspective 244 
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 245 
The researchers can focus on their research without concern for where the services 246 
originate or where and how they are running. 247 
 248 
 249 
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 255 
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 264 
 265 
 266 
 267 
 268 
 269 
Fig. 5. Higher education cloud example — user’s perspective 270 
 271 
Cloud computing can help communities and nations to transform education. An entire world 272 
of knowledge can now be made available to teachers and students through cloud-based 273 
services that can be accessed anytime, anywhere, from any device. 274 
 275 

2.2 Bottom of the Pyramid People (BoP)  276 

 277 
The wealth distribution around the world is not identical. The world economic shape looks 278 
like a pyramid as shown in Figure 6 [12]. At the top of the world economic pyramid there are 279 
about 75 to 100 million people who are tier 1 consumers. This is a cosmopolitan group 280 
composed of middle- and upper-income people in developed countries and the few rich 281 
elites from the developing world. In the middle of the pyramid, in Tiers 2 and 3, there are 282 
poor customers of developed countries and the rising middle classes in developing 283 
countries.  284 
 285 
Now consider 4 billion people in Tier 4, at the bottom of the pyramid. Their annual per capita 286 
income based on purchasing power parity in U.S. dollars is less than $1,500, the minimum 287 
considered necessary to sustain a decent life. For well over a billion people roughly one-288 
sixth of humanity per capita income is less than $1 per day. Even more significant, the 289 
income gap between rich and poor is growing. According to the United Nations, the richest 290 
20 percent in the world accounted for about 70 percent of total income in 1960. In 2000, that 291 
figure reached 85 percent. Over the same period, the fraction of income accruing to the 292 
poorest 20 percent in the world fell from 2.3 percent to 1.1 percent. According to World Bank 293 
projections, the population at the bottom of the pyramid could swell to more than 6 billion 294 
people over the next 40 years, because the bulk of the world’s population growth occurs 295 
there. Most Tier 4 people live in rural villages, or urban slums and shantytowns, and they 296 
usually do not hold legal title or deed to their assets (e.g., dwellings, farms, businesses). 297 
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They have little or no formal education and are hard to reach via conventional distribution, 298 
credit, and communications. 299 
 300 
 301 
 302 
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 318 
 319 
 320 
 321 
Fig. 6. The world economic pyramid. 322 
 323 

3. RESEARCH GAPS 324 

 325 

Traditional education is playing an important role in spreading education throughout the 326 
world. Traditional Eaas is designed to serve the same purpose. However a large portion of 327 
the world population is still out of education. In this section, the reasons will find out why 328 
traditional EaaS and traditional education system failed to remove illiteracy.  329 
 330 

3.1 Traditional EaaS 331 

 332 
Education as a Service (EaaS) can only be accessed by the people who have 333 
laptop/desktop/pda/mobile phone/tablet etc and have strong internet connection. Another 334 
factor is financial ability. For enjoying the facility of EaaS one has to pay in a monthly basis 335 
or pay as a service basis. Now the BoP people neither have a laptop/desktop/pda/mobile 336 
phone/tablet etc nor have a strong internet connection. Moreover, they don’t have financial 337 
ability to pay for the service. Hence they remain far behind having the facility of EaaS. This 338 
situation is depicted in Figure 7. 339 
The traditional EaaS provide education at any time and at any where but it is out of scope of 340 
the BoP people. 341 
 342 

3.2 Traditional Education System 343 

 344 

In Bangladesh, government is providing schoolarship for the poor children to solve the drop 345 
out problem. However it’s not working to it’s best. The poor children get out from the school 346 
and start working for earning money. Some of them have to earn money for maintaining their 347 
family. Hence the money that is providing by the government as scholarship is not enough 348 
for them. Some of the children have their will to study but they don’t get enough time to 349 
attend school because they have to work all the day long to support their family. Most of 350 
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them remain free at night. Hence during this time if any school is availabe to them then they 351 
can study. However in our existing education system there is no such facility. 352 
The traditional education system is a bit accessible by the BoP people but does not provide 353 
education at any time or at anywhere. 354 
 355 

4. OBJECTIVES 356 

 357 

The main objective of this research is to provide proper education to the BoP people by 358 

facilitating EaaS to them. To do this we have to fill the gaps mentioned in section III. The key 359 

objectives of this research are listed below. 360 

 Facilitating the service of EaaS to the BoP people. 361 

 Making education accessible to each and every people with the help of EaaS at low 362 

of cost. 363 

 Making education available at any time and at anywhere with the help of EaaS. 364 

 365 
 366 
 367 
 368 
 369 
 370 
 371 
 372 
 373 
 374 
 375 
 376 
 377 
 378 
 379 
 380 
 381 
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 383 
 384 
 385 
                         386 
 387 
 388 
 389 
 390 

(a)                                                                                   (b) 391 
 392 
 393 
 394 

Fig. 7. (a) People other than BoP enjoying EaaS (b) BoP people are out of EaaS 395 
 396 
 397 
 398 
 399 
 400 
 401 
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5. KEY CHALLENGES 402 

 403 

There are several challenges and some of these are listed below. 404 

 Public awareness: The challenges of such systems are mainly people awareness, 405 
student awareness towards creation of group of learner. 406 

 Lack of technical people: In poor countries there is a lack of dedicated information 407 
technology (IT) people to resolve technical issues related to the maintenance and operation 408 
of the system. 409 

 Lack of electricity: In developing countries large areas are still without a reliable 410 
supply of electricity. An estimated 1.2 billion people – 17% of the global population – did not 411 
have access to electricity in 2013, 84 million fewer than in the previous year. Many more 412 
suffer from supply that is of poor quality. More than 95% of those living without electricity are 413 
in countries in sub-Saharan Africa and developing Asia, and they are predominantly in rural 414 
areas (around 80% of the world total). While still far from complete, progress in providing 415 
electrification in urban areas has outpaced that in rural areas two to one since 2000 [13]. In 416 
Bangladesh about 40.4% people are out of electricity [14].  417 

 Availability of strong internet connection: About 60% of the world population is 418 
still out of internet connection [15]. Hence, it will be challenging to provide EaaS to BoP 419 
people. 420 

 Financial challenge: One of the greatest challenges is balancing educational goals 421 
with economic realities.  422 

 Content developers: The bulk of existing ICT-based educational material is likely to 423 
be in English or of little relevance to education in developing countries especially at the 424 
primary and secondary levels. There is a need to develop educational content that will adapt 425 
with the prospective countries. Hence there is a need of content development specialists 426 
such as instructional designers, scriptwriters, audio and video production specialists, 427 
programmers, multimedia course authors, and web-developers. 428 
Although all the challenges mentioned above are difficult but they are not insurmountable. 429 
 430 

6. METHODS 431 

 432 
For providing EaaS to the BoP people there will need a central education cloud, SAOB box 433 
and relevant software tool and this section describes these. 434 
 435 

6.1 Central Education Cloud 436 

 437 
There will be a central cloud through which the whole system will be controlled. This cloud 438 
will consist of hardware, software and other cloud infrastructure to provide EaaS to the BoP 439 
people. Instead of traditional classrooms, education cloud will facilitate online teaching 440 
through virtual classrooms. Students from different places can be taught together. Also more 441 
than one course can be taught at the same time. For example, while one teaching primary 442 
school students other can teach the adults at the same time. 443 
 444 

6.2 SAOB Box 445 

 446 
It will be a portable box to meet our objectives and to fill the gap of EaaS and traditional 447 
education system. This box will contain all the equipments that are necessary for accessing 448 
the service of EaaS. We named this box as School for All in One Box (SAOB).  449 
This box will equip with laptop/tablet computers with associated software, keyboards, touch 450 
pad, audio-visual equipment including data portable projector and screen, educational 451 
CD/DVD/Video, amplifier with surround sound, high speed internet access device, 452 
microphone, headphone, printer, scanner and video conferencing unit as shown in Figure 8.  453 
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This box will carry out by a representative. He/She will bring it door to door to provide 454 
education to the children, to the women, to the adult and also to the young people. He/She 455 
will bring it to them whenever  and  wherever they want.  456 

 457 
 458 
Fig. 8. Proposed SAOB. 459 
 460 

6.3 Software Tool 461 

A software tool will develop to assist teachers to take online classes and to provide a user 462 
friendly classroom environment to the students. BoP people will get access to the online 463 
classes through this software tool. 464 
Finally the education cloud along with the SAOB and software tool will provide EaaS to the 465 
BoP people as shown in Figure 9. 466 

 467 
 468 
Fig. 9. Proposed education cloud providing EaaS to the BoP people with the help of 469 
SAOB. 470 
 471 
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7. POSSIBLE RESULT 472 

 473 
The proposed SAOB box will act as an intermediatory between the BoP people and the 474 
EaaS as depicted in Figure 10. Now the BoP people don’t need to have 475 
laptap/desktop/PDA/tablet etc, don’t need to have internet access, don’t need to have much 476 
money but they can enjoy the facility of EaaS.  477 
 478 

 479 
 480 
Fig. 10. SAOB acting as an intermediatory between BoP people and EaaS. 481 
 482 
In traditional education system student needs to go to school for study but the proposed 483 
SAOB box will bring the school near to the students as shown in Figure 11. They will need 484 
not to go to school rather school will come to them to provide them education at any time.  485 
 486 

       487 
                488 

(a)                                                                  (b) 489 
 490 
Fig. 11. (a) Students are going to school for getting education in the traditional 491 
educationl system. (b) SAOB will bring school near to the student for providing them 492 
education in the proposed system. 493 

School 
for All 
in One 
Box 
(SAOB
) 
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 494 
Existing EaaS is providing education to the higher class and middle class people whereas 495 
the SAOB will provide education to the BoP people as depicted in Figure 12. This SAOB box 496 
will reduce the illiteracy rate of the BoP populaton and will help them to get a better life 497 
 498 

8. DISCUSSION 499 

 500 
In section 5 several key challenges were listed and possible solutions to overcome those 501 
challenges are discussed below. 502 

 Public awareness: This challenge can be addressed with proper campaign. Micro-503 
finance institutions (MFI) officers can help in providing campaign for gaining public 504 
awareness as they have good relationships with the people of the village as mentioned in 505 
[16].  506 
 507 
 508 

.      509 
 510 

(a)                                                         (b) 511 
 512 
 513 
Fig. 12. (a) Existing EaaS providing education to the higher class and middle class 514 
people. (b) SAOB will provide education to BoP people. 515 
 516 

 Lack of technical people: This challenge can be addressed with providing proper 517 
training. 518 

 Availability of strong internet connection:To meet this challenge the EaaS will 519 
provide in two mode-i) online Eaas and ii) offline EaaS. People who are out of internet 520 
connection will provide offline EaaS with the help of educational CD/DVDs. 521 

 Lack of electricity: Some changes need to bring to the proposed SAOB box to 522 
address this challenge. A small solar panel will add to the SAOB box and a battery system 523 
will include to store the electricity that is produced by the solar panel. This stored electricity 524 
will use to operate the electrical devices of the SAOB. 525 

 Financial challenge: This challenge can be addressed by designing cost effective 526 
devices. For example we can use $100 dollar tablet as mentioned in [17]. Moreover, private 527 
sector-public sector partnerships to pilot projects is a strategy that has gained currency 528 
among Ministries of Education in developing countries. These partnerships take many forms, 529 
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including private sector grants with government counterpart contributions, donations of 530 
equipment and education-related content by corporations to state-run schools, and the 531 
provision of technical assistance for planning, management, and strengthening human 532 
resources at the grass roots level. Multilateral organizations and international aid agencies 533 
have also driven many of the most significant ICT in education efforts in the developing 534 
world. 535 

 Content developers: In recent days lots of young people are available who have 536 
excellent skill in graphic designing, scriptwriting, audio and video editing, programming, web 537 
developing etc. Hence, educational contents can easily be developed with the help of them.  538 
 539 
This box will also be cost effective. Let’s consider the following points. 540 

 For establishing a school there will need a building, benches, tables, chairs. This 541 
may cost at least 1 million. However, the cost for developing for each SAOB will be at most 542 
0.3 million. 543 

 Moreover for teaching their will need teachers. Government need to pay them 544 
individually a salary. In this system, there will need one skilled person to carry the box to the 545 
BoP people instead of more teachers. As a result, it will take comparatively less salary than 546 
that of   needed for teachers for same purpose. 547 
 548 
Therefore, this may conclude that the proposed SAOB will be feasible and will help the BoP 549 
people to get proper education with minimum cost, at any place and at any time. 550 
  551 

 552 
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