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Abstract--The objective of this paper is to look at two disruptive technologies/innovations that are affecting our world today.  Never has 

there been a time where there has been so much disruption than now with so many new technologies that are able to change our world as they 

communicate and interact with one another. The paper also attempts to shed light on how we as people are literally able to connect with anyone 

in the world through the Internet.  It has changed the way we live in countless and amazing sorts of ways.  The paper will also address the 

advantages and disadvantages of these technologies and how they impact our living standards and productivity.  E-learning and cell phone 

technologies are great examples of truly disruptive technologies that have opened windows of opportunities. The paper will close with 

recommendations and conclusions based on research data obtained from innovations in the areas of E-learning and cell phone technologies. 
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I. INTRODUCTION 

Disruptive technology and/or innovation are new 
technologies or innovations that offer the capacity to 
transform the traditional way of doing business, thereby 
creating new value networks and generating new markets and 
business opportunities. (Turban et al., 2015). It is a term 
coined by Clayton M. Christensen and it is used to describe 
the process of a new product or service based initially and 
taking root at the bottom of an existing market and then 
steadily moving up the market, eventually disrupting the 
existing market, displacing the established market and 
competitors (Christensen, 2012). Many people mistake 
technology and/or innovation for a new and improved break-
thru technology and/or innovation that replace the old one. 
Christensen describes disruptive innovation as having a very 
specific definition; that it is not a break-thru innovation but it 
is a product or service that transforms from historically being 
to expensive and complex that only a few people have access 
to making the product more accessible and affordable that an 
increased group of people have access (Christensen, 2012). It 
is the process by which smaller companies with fewer 
resources than an established larger business are able to 
transform their product and/or service to be able challenge 
established businesses in the market and be successful 
(Christensen et al., 2015).  

The subject of disrupting technologies/innovations is a 
vast one.  In our current technical world there are so many 
new technologies and innovations that intertwined with our 
lives and are bringing them about at a rapid changing pace.   

When a technology or innovation is considered disruptive 
this means that it is something that could potentially change 
the way we currently communicate and possibly have an 
unpredictable overall effect on society.  Disruptive 
technologies can even have an effect on our socio-economic 
growth.  (HBS, n.d.) 

For the purposes of this paper, two highly 
disruptive/innovative technologies will be discussed.  They 
are online education or e-learning and cellular/mobile phone 
technologies.   

II. BACKGROUND 

Disruptive technologies and innovations represent a 
paradigm shift the way of thinking or a way of life.  They 
affect the traditional way of our existence causing a major 
impact on society.  In this age of computer technologies like 
the Internet and mobile technologies much has been 
disrupted.  This produces positive results as well as potential 
negative consequences.  Disruptive technologies can create 
new markets as well as change general business activities 
(Turban, Volonino, Wood, 2015). 

Education was traditionally conducted in classrooms with 
live instructors and hands on training.  With e-learning 
capabilities available online via the Internet, not only do we 
have the capability of attending lectures  via teleconference 
or via the web but the class may not even have an  instructor 
or at least the classes are not conducted in synchronous mode 
or  in real-time. 

For about a century, regular hard-wired phones connected 
either to the wall at home or at work were the only way 
people could speak to each other directly over a long 
distance.  The cell phone is much more sophisticated of 
course and is combined with the technology of the regular 
phone (originally developed by Alexander Graham Bell in 
1876.)  Cell phones additionally transmit signals similar to a 
radio.  The radio or wireless communication was invented by 
Nikolai Tesla in the 1880s.  With the development of digital 
technology in telephony, phones are now able to 
communicate 3x as many calls as a regular phone or relative 
to the analog system. .  (Bhatti, S. &Mohiuddin, W. (n.d.). 
These developments have brought us to where we are today 
with the advent of digital cell phones (smart phones) to name 
but a few. 
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III. EDUCATIONAL AND CELLULAR DISRUPTIVE TECHNOLOGIES 

AND THEIR EFFECT  

The influence of these two highly disruptive technologies 
is apparent in a number of aspects.   

Education methods are ever-evolving and have gone 
through unlimited types of best practices including delivery, 
teaching methodology, curricular content, teaching schedules 
as well as the different type of learners.  In recent years, with 
the evolution of digital technology, education has taken yet 
another turn.  With e-learning, education has exploded into 
another means of existence. Individuals now have access to 
countless educational resources via the Internet and can be 
trained from anywhere, anyhow and at any time.   

IV. BENEFITS & DISADVANTAGES OF E-LEARNING/ ONLINE 

EDUCATION DISRUPTIVE TECHNOLOGY 

With an innovative technology such as E-learning there 
can be conflicts but the benefits far outweigh the 
disadvantages.  

People across the globe now have access to just about any 
sort of material in a classroom environment that they can 
learn from or sign up for either for free or by applying for 
and paying tuition.  This could be done through a traditional 
accredited school that has e-learning available or online or 
through a simple video-based training made available for free 
on YouTube.  Focusing on formal educational offerings 
(colleges, universities, etc.), availability of online education 
like this may result in a more educated society.  Though 
conflicts arise about how students learn in online courses 
compared to a traditional way of learning. On the 
contrary, Aspirella states, “Positive results are reported for 
students enrolled in online classes, according to a study by 
the U.S. Department of Education: "on average, students in 
online learning conditions performed modestly better than 
those receiving face-to-face instruction."  Aspirella also 
noted that the DOE study concluded that having available 
extra time to dedicate to studies was the benefit students 
experienced and in turn were able to perform better.  Online 
learning gives the capability of reaching an audience of 
students who were unreachable in prior times. Again, this 
could create amore educated society on the whole, benefitting 
the world in the near and distant future.   

Disruptive technologies like online learning are literally 
“changing the way the world learns.” (Education 2020, 
2013.) Other benefits that e-learning provides are time and 
location flexibility and less expense.  Students are not tied 
down to a set time of the day that they necessarily have to 
attend class.  This works well with adult learner in the busy 
multi-tasking world.  As far as expenses are concerned, there 
isn’t a need to drive to a school or pay parking fees, etc.  In a 
U.S. News article about research done regarding online 
education, there is even a recommendation to schools whose 
budgets are getting tighter to switch to or add online 
education to their curriculum. (Lytle, 2012).    

A disadvantage of e-learning is that people have a 
perspective that the quality of the training or education isn’t 
as affective as classroom learning.  However, this really 
depends upon the type of training and the effort the student is 
willing to put into the course.  Online learning sometimes 
forces a student do more self-work due to the fact that more 
self-propelled action is required in an online course 
compared to listening to lecture in a classroom.  If the 
required assignments in the online course are challenging and 
strictly graded, students producing class work for online 
courses could very well generate better quality work.  The 
idea is that they learned more because they really had to do 
the research themselves.  A study done by consulting 
company Ithaka S+R proves this to a point.  This report, done 
in 2012, mentions that no sacrifice was experienced by those 
students taking online college courses when compared to in-
class college students.  The results showed that there were the 
same passing rates as well as exam scores for the same 
courses whether online or in the classroom.  (Bowen, Lack, 
Chingos, Nygren, 2012).” It was even noted that “hybrid-
format students did perform slightly better than traditional 
format students” per U.S. News’ report on the research.  
(Lytle, 2012).Even so, the overall delta between the two 
groups still wasn’t “statistically significant.”  (Bowen, et all, 
2012).  To surmise, when overall quality of online learning is 
questioned these types of studies prove that those questioning 
may simply be assuming.    

Instructor compensation costs can be looked at as having 
a positive or negative effect.  From a college or university’s 
point of view they are saving money on instruction.  From 
the instructor’s point of view they would be probably making 
less money than if they were instructing in the classroom. 

Overall it seems that society is benefitting from the 
availability of education via e-learning.   

The eLearning market is growing at an overwhelming 
rate. E-Learning revenues will reach a record high $51.5 
billion in 2016. At this point, about 78 percent of 
organizations are believed to use a Learning Management 
System (LMS), which is a platform that facilitates eLearning. 
A 100 percent of these organizations are impacted wholly or 
partly by some of the following hot eLearning trends in 2016. 

A. Mobile Learning. 

It’s estimated that the mobile learning industry alone will 
grow to upwards of $37 billion by 2020.  

B.  Gamification. 

   Gamification in the workplace enhances training and 
knowledge retention. It also brings about a great deal of 
elements of entertainment and relaxation to any and all forms 
of online education. It is believed that the gamification 
market achieved a peak of about $2.8 billion in 2016. 

C. Video-Based Training. 

    As a matter of fact, it’s estimated that US adults on the 
average spend well over 5 hours watching videos on a daily 
basis. ELearning designers have made a smart move to 
implement video into online learning. Video-based training is 
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so extremely popular that about 98 percent of ALL 
organizations are believed would include video in their 
digital learning strategies in 2017. 

D.     Competency-Based Learning. 

    Competency-Based Learning reportedly helps 
employees get promoted quickly. “The opportunity to self-
assess, determine skill sets, and what skills will be needed to 
advance one’s career provides motivation for the learner, and 
greater value for the organization whose learners are more 
engaged in training and developing demonstrable skills.  

E.     Big Data. 

    According to an article published by Learnnovators, 
Big Data (as it relates to eLearning) is defined as “the data 
produced by learners interacting with the content in the 
learning environment. This data is collected through 
Learning Management Systems…and other media.” This 
year, Big Data has been a big trend in eLearning, and it will 
remain thus in the  passage of time. Top 8 eLearning Trends 
Info graphic shows that “69.6% of firms now view Big Data 
as important or critical to their business success. The big data 
and learner analytics market is expected to reach $48.6 
billion by 2019.” 

V. E-LEARNING: A RESEARCH EXAMPLE ON COSTS 

This chart below was by David Boggs, founder and CEO 
of Syberworkswhich is a leader in learning management 
systems and e-learning, shows how e-learning is effective on 
reducing costs even from several years ago (2010). (Boggs, 
D. 2010).   

 

 

 

 

 

 

 

 

 

 

VI. SIMULATION RESULTS AND PERFORMANCE EVALUATION 

 

 

A. Cellularphones 

Most innovative technologies tend to create new 
opportunities and change.  In a report written up by Harvard 
Business School professor Michael Porter and PTC’s 
president/CEO James Heppelmann, they discuss how smart 
technologies are changing things.  Some of these changes are 
radical.  Not only are they reshaping society but, they are also 
changing business and the competition.  (HBR, 2015).   

B. Cellular/smartphones for Business 

Forneris mentions, in an article on the Small Business 
Chronicle, that mobile phones have “gone from being a 
luxury to a necessity in the business world.”  (Forneris, 2015)  
This is certainly an example of something that has changed 
the way we conduct business and in turn the way we even 
conduct our own lives.  This disruptive technology is a game-
changer.  From a business standpoint a cell phone can allow 
flexibility in job duties.  Software programs or apps exist that 
can actually do some of the job duties.  Employees can 
communicate with colleagues, direct reports, and 
management while also keeping in touch with customers 
located anywhere in the world.  Some examples of app usage 
in the business world could be the following:  the Gmail app 
enables employees to view and respond to their emails, the 
YouTube app can be used for research, the Google Maps app 
can find a customer’s location, and the Yahoo! Stocks app 
can help the financial analyst make decisions on stock trades 
for their investor.  

A common question during a cell phone call is “Where 
are you?”  With traditional home or office phones that 
question was never necessary.  This is definitely supportive 
of a disruptive technology.   

C. Importance of Mobile devices 

Mobile technology has made life much easier for people 
as it provides GPS services and real time updates on many 
topics of interest with seamless Internet connectivity (Islam, 
2015). Mobile Internet usage has become an integral part of 
daily life for many people. It enables consumers to access 
online information, interact with social media and do 
business online. This paper will focus on the disruptive 
technologies in the areas of banking and education with 
emphasis on online and mobile technology. The benefits and 
disadvantages of these technologies along with the impact on 
life and work will be reviewed. 

D. Benefits & Disadvantages of Cellular Phones being a 

disruptive technology 

It is sometimes thought that a disruptive technology may 
be more expensive and not as effective in the beginning of its 
introduction. Yet it seems that many of these technologies 
have not only successfully taken over but are saving time and 
money while giving us greater opportunities we never 
thought possible. 

The first benefit to come to mind regarding cell phones is 
efficiency.  Other benefits are convenience, safety, and multi-
tasking. These are just some of the numerous advantages this 
type of disruptive technology delivers.  Considering we live 
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in a very busy world, cellular phones usually exude 
convenience!   

The software platforms that can be downloaded to cell 
phones are numerous and these phones can house countless 
different apps.  Apps can be used for personal, educational 
and professional purposes.  These software applications are 
also becoming increasingly sophisticated.  For example, users 
can download an app on their cell phone/Smartphone that 
enables them to pay a bill or to scan barcodes of products in 
the store so they can find out the price or get a coupon.    

Cell phones are used for text communications as well in 
which the sender and receiver can type in messages to each 
other.  A disadvantage of cell phones may be that by texting 
individuals do not actually speak to each other as much.  
Texting leaves out expression and can be misleading.  There 
are emoticons that are available with texting now so some 
emotions can be conveyed with a smiley face or sad face.  
There is also something called face time where the sender 
and receiver can talk to each other real-time like they’re 
watching each other on TV.  However, even face time is not 
the same as in-person time.  Our new generations have been 
using cell phones since they were able to understand what 
they even are.  This can sometimes pose problems with being 
able to learn how to effectively communicate face-to-face.  In 
the long run this could affect the future of personalities and 
hiring efforts in the business world.  Companies should be on 
alert to ensure good communication skills of up-and-coming 
generations.   In an article by Bindley from the Huffington 
Post, she quotes Rowan, a pediatric occupational therapist, 
about our children using technology like cell phones that 
“there's no creativity, there's no imagination, no self-
initiation… These things are very, very important for 
sustainability”.   

E. Cell phones; an example 

The Apple iphone is one of the most popular cell phones 
on the market.  Apple’s dominance on the Internet alone is 
due to the success of their iPads, iPhones and the apps they 
supply with their mobile devices from Apple’s App Store.  
The variety of activities or services these apps are able to 
provide make the experience of being an IPhone owner so 
desirable.  Other companies are creating new apps by the day 
but, Apple is in the lead.  According to the Motley Fool, iOS 
developers for Apple get more revenue per app than 
Microsoft and Android phones.   (Motley Fool, 2014). 

F. Cell phones; A research example on utilization 

Cell phones are capable of doing many things.  Here is a 
chart by Pew Research Center showing what cellular phones 
have normally been utilized for in recent years: (Pew 
Research Center, 2013).   

VII. OUTCOMES 

The two disruptive technologies’-learning and cellular 
phones when used to their fullest potential, can greatly 
benefit consumers as well as increase businesses productivity 
and ultimately improve our quality of life.     

  

 

 

 

 

 

 

 

 

 

 

 

For e-learning, in a research study done by professors and 
researchers on a Physics course for a massive open online 
course (MOOC) they compared students within the MOOC 
as well as to those students in a traditional classroom for the 
same course.  They found that students learned and 
performed basically the same.  This research team concluded 
that:  “In summary, our MOOC produced significant and 
roughly equal learning for all of the cohorts differentiated 
along several axes that strongly influence their overall 
ability.”  Additionally, “There is certainly no evidence that 
the on-campus students’ four hours of intimate contact with 
teaching staff increased their relative ability over the term.”  
(Colvin, K., Champaign, J., Liu, A., Zhou, Q., Fredericks, C. 
Pritchard, D., 2014) 

So the outcome is that traditional and online learning are 
really quite comparable at times with one slightly above the 
other.   

For cell phones, the outcome is reality.  Not only does 
just about everyone have a cell phone but some have shut off 
their traditional land lines and replaced them with their cell 
phone.  In a U.N. study that was done back in 2013, already 3 
years ago, they noted that 6 billion people worldwide had 
access to cell phones (whereas 4.5 billion have access to 
working toilets!)  (Wang, Y., 2013).   

Both of these disruptive technologies seem to be reasons 
why our society as a whole will be a more intelligent and 
more efficient society.  Regardless, it seems in time the 
advantages outweigh the disadvantages.   

VIII. CONCLUSION 

The Internet and the proliferation of mobile devices has 
facilitated many disruptive innovations. This led to 
significant improvements in the way that business is done in 
the business word and the banking industry and started the e-
mobile and m-mobile trends. Financial institutions were able 
to improve operational efficiencies and profitability, and 
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were able to expand their business operations to a large 
number of online consumers. It also provided consumers with 
convenience and the ability to do their banking on twenty-
four hours a day, seven days a week and three-hundred and 
sixty-five days a year basis. Electronic business and 
electronic commerce must continue to be agile and be 
innovative to create services while utilizing new technologies 
in order to remain competitive and to expand their customer 
base.  

Innovative technologies, game-changers, disruptive 
technologies- all of these have promise.  Even so, as we 
move forward we must realize the impact of these 
innovations could and will have on generations to come.   

On the positive side, though we have much to think 
through and growing pains to deal with, when these new 
technologies come about, it involves constant upgrades of the 
sustaining technologies and changes of displacing 
technologies by innovative minds.  We will all continue to be 
challenged by this rapidly moving technological pace in the 
digital world.  Change can be intimidating but, looking back 
at the last 2.5 decades, life has taken some pretty exciting 
turns.  As we forge ahead, who knows what will be next  
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