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Introduction

Organized, widespread K-12 education has remained untouched for generations, 
continuing as a knowledge-transfer activity that is oriented around a syllabus-based, 
age-determined pedagogy that relies on comprehension and reproduction of taught 
knowledge as a basis for teaching and assessment.

The many waves of technological revolution that are transforming society are changing 
that. Wearable devices and tablets, high-speed data access, cloud-supported learning, 
big data and data analytics now make it possible to place an individual student at the 
center of the learning universe and to provide one-on-one, self-paced learning. Above 
all, such learning is exciting and convenient to boot; like a Harry Potter fantasy. You 
can now learn calculus through a game, try out art and painting techniques through 
augmented reality and listen to class room lectures through ‘flipped classroom’  
apps—the impossible is becoming possible in education.
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Digitalization is the 
Prime Mover Toward 
Knowledge Equity
There is a massive thrust by the 
US government to ‘digitalize’ 
education and create knowledge 
equity. The Federal government’s 
ConnectED initiative promises to 
connect 99% of American students 
with next-generation broadband 
by 2018.2 Governors of 38 districts 
are leading K-12 upgrades, while 
2000 superintendents of school 
districts across the country have 
pledged to bring digital learning 
into classrooms, and the impact 
is visible. Already, public schools 
in the US have at least one 
computer for every 5 students and 
cumulatively spend more than US$ 
3 billion on digital content.3 

As device availability gains 
momentum it will help bridge the 
digital divide between communities 
that can and cannot afford such 
gadgets for school-going children. 

Digital Connectedness 
Decides Education  
Delivery Choices
Connectedness’ is an extension 
of the personalities of Generation 
Z, who have high device usage 
as they are digital natives. Most 
Generation Zers in the US use five 
screens on any average day: a 
smartphone, TV, laptop, desktop 
and tablet.1 Call it alarming or a 
sign of the changing times, as 
many as 79% of Generation Zers 
display signs of distress when 
kept away from the their personal 
electronic devices for a length of 
time. Therefore, it is only natural for 
them to carry their mobile devices 
into the classroom and expect to 
be taught through them.   

The Drivers for Change that are  
Transforming Schools
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1. http://www.cmo.com/articles/2015/6/11/15-mind-blowing-stats-about-generation-z.html 
2. https://www.whitehouse.gov/issues/education/k-12/connected

3. http://www.edweek.org/ew/issues/technology-in-education/

Recognizing the ‘Me’ in 
Every Student
Digital education is about student-
centered learning, which enhances 
learning in ways not possible 
earlier. Unique ‘learner’ profiles are 
created; and accordingly, individual 
learning paths get charted out 
that are driven by ‘competency-
based progression.’ Such learning 
environments support individual 
goals and nurture inherent 
strengths. Consequently, there is 
less friction and knowledge loss 
than in a standardized curriculum.

Mobile devices such as tablets 
and smartphones make it possible 
for learners to control how they 
engage with a subject. This opens 
up opportunities for project-based 
learning, problem-based learning 
and inquiry-based learning that can 
accommodate real-life relevance 
and personal experiences into 
courseware, thereby stretching 
the limits of taught curricula and 
promoting richer, multi-disciplinary 
learning, with each student 
following a unique learning path.4

One-point Solution 
for Better School 
Administration
Digital enablement opens up 
immense opportunities for holistic 
improvement in overall school 
administration—with optimal use of 
resources for entire school districts 
through enhanced knowledge 
sharing, best-in-class online 
courses, efficient use of teacher 
resources and assets like library 
services, and better operational 
efficiencies in terms of real-time 
energy use and transport design. 
The aggregate benefits of cost, 
operations and administrative 
efficiencies makes digitalization 
of school infrastructure a winning 
advantage, even as school budgets 
keep getting squeezed. 

4. http://www.nmc.org/publication/nmc-horizon-report-2015-k-12-edition/

Cumulatively Spend  
More than

on Digital Content

US$ 3 billion 



38%

2-Year Olds

53%

Elementary  
School Students

66%

Middle  
School Students

82%

High  
School Students

Use Smartphones Regularly5

04

The aggregate benefits of cost, 
operations and administrative 

efficiencies makes digitalization 
of school infrastructure a winning 

advantage, even as school 
budgets keep getting squeezed.

Mobile devices such as tablets and smartphones make it 
possible for learners to control how they engage with a subject. 

5. http://www.pearsoned.com/wp-content/uploads/2015-Pearson-Student-Mobile-Device-
Survey-Grades-4-12.pdf; https://www.commonsensemedia.org/zero-to-eight-2013-infographic



Transforming the Traditional: From Static and 
Predetermined to Portable and Fluid

Big Push Towards  
High-Tech Device  
Adoption in Schools
Driven by Generation Zers’ 
device affinity and ease of using 
electronic content, as well as 
the US-government-mandated 
‘modernization’ of 21st century 
education, schools across the 
country are in a rush to get rid of the 
old and bring in newer devices. 

Through bringing your own device 
(BYOD) or school districts distributing 
them, schools are increasingly 
proliferating classrooms with a 
variety of electronic devices—in 
the form of smartboards, laptops, 

Anytime, Anywhere 
Content Made to Order
Central to the paradigm shift in 
education is taking time, place 
and resource availability out of the 
reckoning. This is also about making 
‘non-traditional’ resources relevant 
for educational purposes. The 
Internet of Things and its attendant 
access to infinite resources via cloud 
computing opens up a mammoth 
body of information whose potential 
for education is too early to 
completely grasp and incorporate. 

The implications for technology-led change in education are paradigm disruptive across the board – 
from methods of instruction, to curriculum, to student involvement and the teacher’s role. Digitalization 
means entry into a closed-loop world, where each aspect of school education becomes interlinked, 
referenceable, always accessible, collaborative and pattern-oriented. These are some highlights of the 
changes that digital transformation is bringing into traditional schools and their methods of pedagogy.

8. http://atlantic.com/common-issues-with-mobile-devices-in-k-12-schools6. http://www.cnbc.com/2015/12/03/googles-chromebooks-make-up-half-of-us- 
   classroom-devices.html

7. Ibid
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Chromebooks and tablets. Schools 
purchased 8.9 million devices for 
student use in 2015, out of which 
close to 50% were Chromebooks.6 
Another 11 million devices are 
expected to be bought by schools 
and school districts in 2016.7 Other 
than online delivery of course 
content, performance mapping 
and evaluation, devices such as 
Chromebooks and tablets offer 
additional educational app-based 
functionalities. These enable 
students to do routine school work 
very differently and collaboratively—
through sharing documents, 
submitting homework and doing 
research on projects. 
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Blended Learning 
Move aside the rostrum, and hand 
in the smart board—the new-age 
teacher no longer talks at her 
students, but teaches with them. 
Smartboards, Chromebooks and 
tablets make it possible to share 
all that she is discussing in class, 
in real-time. There is no time lapse 
between what is taught and the 
teacher can assess the extent 
to which students absorb that 
information. 

Advances in digital technology have 
meant that blended learning now 
makes it possible to completely 
integrate classroom instruction with 
online content, and to seamlessly 
monitor each student’s progress, 
respond to individual queries, 
collaborate virtually and combine 
that with hands-on classroom 
experiments. There is measurable 
difference in course completion 

Flipped Classrooms
The concept is simple enough. 
Videos of classroom lectures 
or video-based tutorials can be 
viewed by individual students at 
home, before or after the actual 
in-class instruction. This frees up 
teacher time for addressing small 
groups or individual students with 
specific queries or problems. It 
simultaneously frees up time for 
in-class activities and collaborative 
work, aiding better mastery over the 
subject and allowing students to 
learn at their own pace, and not get 
disproportionately pulled ahead or 
lag behind due to group dynamics. 

Augmented Reality and 
Gamification 
High-speed data access and 
interactive devices now makes it 
possible to use educational apps 
that open up a whole new world 
of experiential learning through 
modes like augmented reality 
and gamification. By inducing a 
charged environment that allows 
the student to really step into 
the skin of situations, subject 
understanding becomes richer and 
more sensorial, with far higher rates 
of recall. Students demonstrate 
better understanding of concepts 
and their applications and are much 
more open to trying again  when 
instruction and assessment are 
presented in a gamified format. Such 
experiences have been empirically 
proven to increase retention of 
subject matter to an incredible 90% 
with class performance improving by 
20 points in just one lesson.9
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9. http://www.methodschools.org/blog/blended-learning-leads-to-student-success

10. http://www.tomorrow.org/speakup/2015_FlippedLearningReport.html

rates and closing of the achievement 
gap in schools that have fully 
adopted blended learning—as many 
as 94% of students successfully 
complete high school courses taught 
via blended learning.9
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Internet of Things and 
the Many Shades of 
Information
The Internet of Things (IoT) 
represents the convergence 
of a number of sophisticated 
technologies, connecting devices 
in ways that makes it possible for 
machines to act intelligently and 
often without human intervention. 
As Gartner estimates, every year 
5.5 million IoT-enabled devices 
are added every day, and by 2020, 
the total number of IoT-connected 
devices on Earth is likely to reach 
20.8 billion.11

Given such a spread of IoT and the 
value in being ‘connected’ at many 
levels, the impact on education is 
likely to be phenomenal. Ubiquitous 
wearable devices and mobiles, 
will make it possible to track and 
trace each individual student and to 
deliver a school-oriented experience 
that is one-on-one. Consider 
that it will be possible to register 

In light of several security threats 
in US schools, integrated school 
security has been a growing 
demand across America, with video 
surveillance, identity checks and 
intruder alarm systems continually 
on the rise. IoT creates the added 
possibility of ‘intelligent’ surveillance 
and access control of critical facilities 
through multi-layer verification 
protocols that are not possible in an 
‘unconnected’ scenario.

11. http://www.gartner.com/newsroom/id/3165317
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a student’s attendance as soon 
as she enters school carrying an 
IoT-enabled device. Sophisticated 
data analytics would then deliver 
personalized course work directly 
to the student’s device. She could 
do her course work sitting anywhere 
in the school. In this way, virtually 
connected students could then 
complete their school day with 
minimal intervention from their 
teacher—congregating together 
only for device-directed group 
activities like a lab experiment, 
a game of football or an art 
installation project. Such freedom 
from pre-set school timetables 
would help in optimizing teacher 
time and physical infrastructure 
and physical assets like classrooms 
and libraries. The most significant 
gain with IoT in education would be 
optimal use of teacher resources, 
with teachers solely focusing on 1:1 
learning activities and getting freed 
up from a variety of administrative, 
supervisory and monitoring roles. 

Student with 
IoT-enabled 
device.

Student registers 
attendance as soon 
as she enters school 
carrying an IoT-
enabled device.

Personalized 
course work 
directly to 
the student’s 
device.

Student does 
course work 
sitting anywhere 
in the school.

Virtually connected 
student completes 
school day with 
minimal intervention 
from the teacher.

IOT

Ubiquitous IoT in schools, likewise has far reaching implications for more efficient and  
cost-effective school management—through real-time control and load distribution for schools’ 
HVAC systems, more optimized transport design, better gatekeeping, security and  
access checks.



Education Technology and Implications for 
Amplifying Teacher Skills 
The true value of technology lies in the new horizons that it opens up – not to do things differently, but 
to discover new things to do. A common concern regarding digital education is that teachers stand 
the risk of becoming redundant as technology takes their place. On the contrary, in a digital learning 
universe, the role of the teacher shifts from being that of an instructor to being a collaborator, a mentor 
and a prescient guide.

Not just an instructor, but much 
more: Self-paced, 1:1 learning 
requires a teacher to interact 1:1, 
calibrating and changing responses 
as per individual learning profiles, 
curriculum-integrated assessments 
and personality characteristics. It 
requires multi-level involvement, 
from guidance to evaluation, 
sometimes all in the course of a 
single lesson. A finer balancing act, 
therefore, than that of an instructor.

Soft skills are key to student 
mentoring: The evolving role of 
teachers means that a variety of soft 
skills now need to be inculcated 
as their role expands to include 
that of a subject matter expert, a 
disciplinarian and a psychologist 
all rolled into one—navigating 
students along their self-paced 
learning journey and nudging them 
on to stretch farther and tap into 
new interest areas, as revealed by 
learner profiles and psychometric 
assessments.

Alternatives to standard, 
repetitive roles: Operationally, 
some of the teachers’ regular 
functions get curtailed as 
duplicative work—such as taking 
attendance, designing tests 
and creating courseware and 
assessments—is simplified using 
technology. Teaching and active 
instruction also take a backseat.

The Teacher in many Avatars

08 12 http://www.studentsatthecenter.org/sites/scl.dl-dev.com/files/The-Role-of-  
   Digital-Technologies-in-Deeper-Learning-120114.pdf 

‘New-media literacies’ mean 
unlearning and skill rebuilding: 
Students’ exposure to new media 
and different kinds of technology has 
created ‘new media literacies’ with a 
larger number of students displaying 
technology-based learning strengths 
and preferences.12 Such preferences 
challenge traditional teaching 
milestones. Developments like these 
create the need for ‘teach the teacher’ 
initiatives that realign traditional 
learning concepts with the skills of 
today’s youth. New-age teacher 
training mechanisms, collaboration 
tools, access to ‘role model teachers’ 
through videoconferencing and other 
long-distance access technologies 
create a platform for such realignment.

Looping in parents on the self-paced 
learning journey: Greater stakeholder 
connect through sharing platforms. For 
instance, in some schools, teachers 
share classwork updates, school 
project-related photos with parents, 
helping all stakeholder groups to 
remain connected and up-to-date on 
students’ progress. Thus, interventions 
required by parents can happen 
more proactively, leading to improved 
student performance.



13. EducationSuperHighway.org (2015 State of the States Report)

14. Ibid

The liberating vision of connected classrooms and 24X7, open-access education has its foundations in the 
availability of a school-wide wireless infrastructure that is extremely robust, scalable and big data friendly, 
with dynamic traffic management and high levels of network security.  

To realize the vision described so far it is necessary for schools to be equipped with a wireless backbone 
that enables high-speed Internet and heavy data usage. 

There is no other option that supports 
the dual needs of portability and 
data-intensive, high-speed Internet 
as successfully. Truly fulfilling the 
goals of digital learning will mean 
supporting multiple mobile devices, 
and the numerous mobile applications 
that they run, simultaneously. It 
will mean allowing a student to 
upload multimedia video content 
for his classwork exercise without 
blocking off a student in the next 
class who might be participating in 
a videoconference call or watching 
some high-definition, augmented 
reality videos that show how satellites 
are launched into space. 

24% 36% 40%

However, the current realities are quite 
different, with most public schools in 
the US being pitifully unprepared to 
execute this vision of high technology-
powered school governance. Today, 
40% of public schools in the US have 
no Wi-Fi in their classrooms and an 
additional 36% lack Wi-Fi capable of 
supporting 1:1 learning.13 21 Million 
school students still lack access to 
broadband for digital learning. Just 
24% public schools have robust Wi-Fi 
that can execute the data-intensive, 
high-speed requirements of 1:1 device-
based learning.14   

Putting all those pieces in to overhaul 
the existing school infrastructure and 
architecture requires proper planning 
and management. 

Why a Robust Wireless 
Backbone?

Wireless Infrastructure: What can Make or 
Break the Vision of Smart Learning 
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This will mean enabling big data 
analytics to track individual student’s 
learning path progress and providing 
a personalized score card to the 
teacher during the day so that she 
can assist in designing personalized 
classwork accordingly. It will also 
mean empowering the teacher to 
participate in a global teachers’ 
conference through video streaming. 

The school administration will have 
its own share of data-intensive, 
real-time requirements for running 
interconnected hardware via the 
IoT—with data-driven automatic 
control of energy-intensive HVAC 
systems, tracking of internal security 
systems and optimization of the 
school transport system, through 
proactive identification of daily peak 
loads and vehicle breakdown data.  

Have robust  
Wi-Fi in schools

Lack Wi-Fi capable  of  
supporting 1:1 learning

 Of schools  today have no Wi-Fi



10 15.  https://tech.ed.gov/wp-content/uploads/2014/11/Future-Ready-Schools-  
Building-Technology-Infrastructure-for-Learning-.pdf

Bridging the Connectivity Gap

In 2014, the federal government envisaged the final connectivity target to reach 
out to 99% of American schools through high-speed fixed and wireless broadband 
infrastructure, with speeds no less than 100 megabits per second (Mbps) per 1000 
students, under its ConnectEd Initiative. 

This initiative also calls on the private sector to participate in making US schools,  
future-ready. So far, more than US$ 2 billion has come in from the private sector to deliver 
technologies to classrooms, including mobile devices, free software, teacher professional 
development, and home-wireless connectivity. An additional US$ 2 billion from the 
Federal Communications Commission in E-rate funding is allocated to connect 20 million 
more students, and billions of dollars of U.S. Department of Education grant funds are 
also accessible through the Office of Educational Technology.15 Of this, US$ 1 billion has 
been specifically set aside to enable Wi-Fi in every classroom. 



Key Considerations for Wireless Network  
Design: Scalability, Reliability and Longevity 

The US public school system is no stranger to education dollars drying up. Though digital education 
and extension of network connectivity within the US school system are high priority areas for the federal 
government, school administrations still know they have to make those dollars go far. Thus, while working 
on an optimized wireless infrastructure design, the following key aspects need to be addressed:

Coverage and Capacity of 
the Wi-Fi network
Assess current state of physical 
infrastructure: Most of the buildings 
that currently house public schools 
are architecturally unsuitable for 
creating high-density, traffic-worthy 
wireless infrastructure. Therefore, a 
thorough current state assessment 
in the form of a detailed site survey 
has to precede any on-campus 
wireless network design and traffic 
management initiative. 

Understand the scope of the 
computing environment to be 
serviced. This means counting the 
different number of devices to be 
used, understanding the different 
kinds of uses that these devices 
will handle, assessing the traffic 
volume requirements, and thereby 
segmenting locations as per traffic 
usage and user type. 

Multi-media Wi-Fi 
Optimization
Research shows that as many as 65% 
of Generation Zers and millennials  
watch videos throughout the day on 
their mobile devices.16 That habit has 
serious implications for 1:1 digital 
education. As schools across the US 
gear up to go fully digital they also 
need to plan for suitable optimization 
of their wireless backbones to ensure 
students’ learning priorities are met 
on school premises, and Netflix and 
Facebook do not hijack their  
attention and the network’s load- 
bearing efficiencies. 

For schools, the priorities in relation 
to multimedia content would be 
areas like online assessments, 
streaming educational content, 
joint videoconferences for teacher 
instruction and so on. Therefore, in a 
BYOD scenario, given the students’ 
extremely high preferences for video 
content-related engagement, the 
wireless network should be optimized 
to provide the best experience for 
multimedia engagement and also 
have in-built filters that limit bandwidth 
usage for non-educational and low-
priority content. 

16. http://mashable.com/2016/03/29/gen-z-media-diet/#AS596pzrguq0
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After successfully assessing the 
scope of data demand and its 
nature—basic, multimedia, nature 
of surges, peaks and troughs—the 
next step is to set the performance 
and throughput standards. These 
standards have to be met by the 
network being designed—for 
instance, the location, type and 
density of access points. Further, 
network bottlenecks have to be 
identified. This is particularly true 
if schools have legacy network 
infrastructure which they hope to plug 
into the upgraded one. To get uniform 
network throughput it is important 
that the network quality is also 
uniform across multiple access point 
types and is interference free.  

Research shows the as many as 65% 
of Generation Zers and millennials  
watch videos throughout the day on 
their mobile devices.



Network Security
High level of security is critical for 
network robustness. Digital education 
envisages an online universe of 
learners, a world which needs to 
be kept safe, separate and access 
controlled. Security protocols, 
malware checks and authentication 
systems are the virtual world’s 
gatekeepers of identity and safety. 
This would involve defining the 
school’s ‘Acceptable to Use’ policy 
– clear guidelines on what to use, 
how to use it and what cannot be 
accessed over the common network. 
BYOD environments and guest log- 
in facilities add their own layers of 
complexity to network design. As 
more data flows over the network, the 
need to protect sensitive or personal 
information will become more 
important, for as the online world of 
education expands it will become 
increasingly susceptible to hackers. 

Wireless LAN solutions with built-
in wireless intrusion detection and 
prevention, data encryption and 
BYOD security policies are critical 
to protect the digital natives in the 
modern school environment. 
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Managing the Wireless 
Network
IT administrators of the school 
districts and individual schools within 
the district can hugely benefit from 
software that can help them centrally 
monitor, manage, troubleshoot and 
report on all access points and 
wireless controllers. Early detection 
of potential security threats, tracing 
and resolution of signal disruption 
is of utmost importance to provide 
a stable and reliable network with 
adequate opportunity for timely 
correction. Wireless solutions that can 
enable a comprehensive centralized 
control and operational flexibility to 
monitor and resolve failure situations 
from anywhere—such as in a hallway 
or classroom using smartphones— 
can be extremely valuable to ensure 
undisrupted learning experiences.

Interoperability Issues in a 
Multi-device, Multi-content 
Source Ecosystem
This aspect of network infrastructure 
design is often overlooked or 
underplayed, as schools are viewed as 
a closed environment of users vis-à-
vis public spaces such as shopping 
malls or airports. However, that may 
not remain the case as the universe 
of school students with BYOD as well 
as school-distributed devices keeps 
growing. Legacy and format issues will 
start building slowly as this ecosystem 
of devices matures and new users 
enter every year. Similar concerns 
extend to open-access programs that 
are available on the cloud. Therefore, 
wireless backbones need to take 
cognizance of these emerging future 
concerns, even with their feet planted 
in today.



How Samsung Can Help 

As schools across the country race to 
access E-rate funds and implement 
their digital learning agenda, they 
need experienced partners who 
understand the complexity of their 
needs and provide suitable  
turnkey solutions.

Samsung’s solution for K-12 schools 
is just such a turnkey solution that 
combines plug-and-play simplicity 
with the advantages of best-in-class 
technology. The Samsung School is 
a total digital education solution that 
integrates the Samsung GALAXY 
Note 10.1 tablet with interactive 
software that is compatible with a 
variety of hardware in the classroom, 
including e-boards, projectors, LCDs, 
printers and more—all connected with 
a secure and scalable Samsung  
Wi-Fi solution.  

Samsung Wi-Fi Elevates 
the Learning Experience
Keeping in mind the needs of 
schools, the Samsung wireless 
enterprise solutions enable the next 
generation of wireless networking 
and unified communication solutions 
required for all modern digital 
learning and IoT initiatives, such 
as personalized administering of 
courseware, 1:1 student teacher 
interaction and rich communications 
in collaborative group work. It also 
provides improved user experience 
with noticeably higher performance, 
while providing easy and reliable 
management that unburdens 
teachers and IT administrators from 
unnecessary complexities. 

Expressly tuned to provide 
uninterrupted full-scale 
mobile coverage across 
the entire campus and 
district—into areas other 
solutions struggle to reach.
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Samsung Delivers a Powerful, Seamless Wireless School Environment

Samsung K-12 Solutions are E-Rate Qualified

INSPIRING STUDENTS

EMPOWERING 
TEACHERS

SECURING INTERNET 
ACCESS

SIMPLIFING IT 
ADMINISTRATION

Enabling new learning experiences 
through technology, student-centric 
resources and education programs 

Creating meaningful lessons through 
smart solutions like Samsung School 
and improving teacher–student 
interactions 

Implementing proper authentication 
access levels, avoiding unwanted 
access to the school’s intranet 
and protecting the networks from 
internal and external dangers

Simplifying deployment, installation 
and management of Wi-Fi to 
reduce costs, promote productive 
collaboration and participation in 
the classroom

Built with Samsung’s smart antenna 
solution, patented traffic scheduling 
technology and built-in IoT sensors, 
as well as wireless intrusion detection 
and prevention modules, the Samsung 
wireless solution is geared to enable 
the best education experience under 
any circumstances—indoor or outdoor.


