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Abstract: This paper first provides a brief analysis of five important components of eLearning 

1.0, eLearning 2.0, and eLearning 3.0, and then introduces a new phenomenon, eHealth. This 

study highlights the fundamental changes technology has brought to healthcare communication, 

delivery, and consumes, as well as provides snapshots of daily clinical practice and healthcare 

consumer behavior. Challenges and future development are discussed.  
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Introduction 

 
A paradigm shift has been taking place in higher education, initiated by emerging technologies (Rubens, 

Kaplan, & Okamoto, 2011). This paper provides an overview of three eLearning generations from eLearning 1.0 

through eLearning 3.0. This study focuses on five important aspects of eLearning, including technology, roles of 

the professor, content arrangements, learning activities, institutional arrangements, and student behaviors.   

Similar to eLearning, the healthcare industry has seized the opportunity to enhance the quality of 

healthcare with technology. This paper also introduces a new phenomenon, eHealth. It highlights the fundamental 

changes technology has brought in how healthcare is delivered and consumed. This study provides snapshots on 

changes in various areas, including improving daily clinical practice and empowering healthcare consumers. 

This paper also discusses advantages and challenges that come with eLearning and eHealth, as well as 

future development directions.  

 

 

eLearning  
 

Emerging technologies have initiated a paradigm shift in various aspect of higher education (Rubens et 

al., 2011). eLearning has evolved along with advancement of technology including interactive technology, 

Internet technology, multi-media, learning management systems, simulation and other technology used in higher 

education. Educators have been exploring these technologies in areas of content generations, learning 

environment construction, learning and assessment activities, course delivery, program evaluations, and 

educational research.  

eLearning 1.0 aims at providing access to educational content, mainly through the Internet, and is often 

considered a one-way process. Although some consider eLearning passive, it offers the great advantage of 

providing education at “anytime, anywhere” and to “anybody.”   

eLearning 2.0, empowered by Web 2.0 technology, enhances interactivity among professors and students. 

Through eLearning 2.0, educators continue to provide educational materials through the Internet, while 

facilitating interactions and communications with and among students.  
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The focus of eLearning 3.0, supported by Web 3.0 technology, shifted from “what to learn” to “how to 

learn.” These “how to learn” include new phenomena, such as eCollaborations among educators and students, 

distributed learning to empower the learner’s voice in educational decisions, and learners become creators of 

knowledge artifacts. In addition, mobile technology in eLearning 3.0 enables not only “anytime, anywhere, and 

anybody” access, but also enables “anyhow” access capacity (Wu & King, 2015). 

Wu and King (2015), adopted a table from Keats and Schmidt (2007), to develop a model illustrating 

educational generations in higher education. Table 1 provides an overview of shifting from one eLearning 

generation to the next, as well as a prediction of future eLearning 4.0. 

 

Table 1: eLearning generations in higher education (Wu & King, 2015).  
 

Characteristics eLearning 1.0 eLearning 2.0 eLearning 3.0 eLearning 4.0 

Technology eLearning 1.0 

technologies made 

content available 

online. It focused 

on creating and 

administering 

educational content 

for easy, convenient 

access to learners. 

Empowered by Web 

2.0 technologies, 

eLearning 2.0 

technologies 

provided the 

capability for user-

generated content. It 

also enabled 

interactions among 

learners and 

educators across 

institutions. 

eLearning 3.0 

technologies enable 

the full “read/write/ 

collaborate” function 

to users and is end-

user-driven, offering 

personalized learning 

environments. It 

consists of a portfolio 

of software 

applications to 

enhance learner 

collaboration and 

utilize intelligent 

agents to filter 

information specific 

to learning goals. 

eLearning 4.0 

technologies will fully 

anticipate the user’s 

needs. Material and data 

are delivered to the 

learner in real-time, 

formatted to 

accommodate 

personalized learning 

styles and 

comprehension levels, 

regardless of the original 

data source’s format or 

level.  

Primary role of 

professor 

Source of 

knowledge. 

Guide and source of 

knowledge. 

Orchestrator of 

collaborative 

knowledge creation. 

Facilitator of 

understanding, 

discriminator of data, 

magnifier of problem 

solving and participant in 

learning. 

Content 

arrangements 

Traditional 

copyright materials, 

sometimes in 

digital format. 

Copyright and 

free/open 

educational 

resources for 

learners within 

disciplines, 

sometimes across 

institutions. 

Free/open educational 

resources created and 

reused by learners 

across multiple 

institutions, 

disciplines, and 

nations; 

supplemented by 

original materials 

created for them. 

Materials developed by 

the web from real-time 

global intelligence. Will 

intuitively assemble 

learning materials to 

achieve stated learning 

outcomes, draw from 

global materials, and 

employ semantic and 

heuristic reasoning.  

Learning 

activities 

Traditional 

assignments, tests, 

some group work 

within the 

classroom. 

Traditional 

assignment 

approaches 

transferred to more 

open technologies, 

increasing 

Open, flexible 

learning activities that 

focus on creating 

room for student 

creativity, social 

networking outside 

Mirror real-time events 

and problem solving, 

course work will 

immediately influence 

and be available to non-

educational stakeholders. 



 

 

collaboration in 

learning activities, 

still largely confined 

to institutional and 

classroom 

boundaries. 

traditional boundaries 

of discipline, 

institution, and 

nation. 

Holds promise in solving 

real-world problems in 

real-time. 

Institutional 

arrangements 

Campus-based with 

fixed boundaries 

between 

institutions; 

teaching, 

assessment, and 

accreditation 

provided by one 

institution. 

Increasing 

collaboration 

between universities 

across international 

lines, still one-to-one 

affiliation between 

students and 

universities. 

Loose institutional 

affiliations and 

relations, entry of 

new institutions that 

provide higher 

education services, 

regional and 

institutional 

boundaries soften. 

Global and international 

orientation, institutions 

come to students, faculty 

and experts are global 

and multicultural, no 

longer focused on single 

faculty, centers on 

diversity of expertise and 

multidimensional 

perspectives. 

Student 

behaviors 

Largely passive and 

absorptive. 

Passive to active, 

emerging sense of 

ownership of 

education process. 

Active, strong sense 

of ownership of own 

education, co-creation 

of resources and 

opportunities, active 

choice. 

Participative, learners 

will view their 

educational process as 

the beginning of their 

careers and contributions 

to a global society. 

 

 

 

eHealth 

 
Similar to higher education, the healthcare industry and its associated education are also undergoing vast 

changes in the new millennium enabled by emerging technologies. These changes are not artificially created; they 

are fundamental components of healthcare, including redesign of healthcare delivery, implementing innovative 

ways to finance healthcare, form new healthcare acts and policies, seek to standardize information technology, 

and provide individualized care. This paper focuses on how technology has transformed the delivery of healthcare, 

especially the roles of mobile technology has played in healthcare.  

Technology, especially portable technology, has been playing an important role in healthcare delivery 

systems. This paper discusses the role from two perspectives: (1) it changes the way how health professionals 

provide quality care to patients and (2) it changes the way how healthcare consumers are empowered to enhance 

their health.   

Mobile technology is no longer a brand new phenomenon in healthcare. Mobile devices have made their 

way into healthcare settings. What is new are the levels of adaption of mobile technology in daily practice. Dr. 

Eric Topol, in his pioneering book, The Creative Destruction of Medicine: How the Digital Revolution Will Create 

Better Health Care, in 2013, has already pointed out “with personal technology, doctors can see a full, 

continuously updated picture of each patient and treat each individually.” This influential book broadcasts the era 

of eHealth.  

During the era of eHealth, as predicted by Dr. Topol, mobile technology in healthcare has grown 

exponentially. The healthcare industry has observed over 100,000 health-related applications for smartphones. 

Mobile technology allows physicians to access aggregated patient data at a time and location to make accurate 

diagnosis. This becomes increasingly important as modern patients relocate often and patients use multiple health 

providers. Mobile technology and applications also facilitate treatment plans. One example is it allows physicians 

to calculate volumes and concentrations of solutions and medications. This can be especially important to reduce 

medical error for exhausted physicians. Mobile technology can also alert the physician when trouble looms and 

actions are needed. For example, applications can track how often a patient sends texts or makes calls to detect 

activity levels, which can be important in depression patients, pain patients, and patients with diabetes.  



 

 

Technology also has the great potential to empower health consumers. These health consumers can 

include patients, patients’ families, public health professionals, health policy-makers, and health educators. The 

Deloitte Center for Health Solutions (2013, 2015) conducted a survey of U.S. healthcare consumers’ behaviors 

in 2013 and 2015. These studies found a changing behavior of health consumers using technology, including 

mobile technologies to finance, monitor, and improve health as reported below:  

The use of online for healthcare information continues to grow. The 2015 survey indicates over half of 

all consumers surveyed in 2015, and 60–70% of those who experienced a health issue, report they looked online 

for information about treatment options or more generally to learn about health concerns or care providers.  

The overall use of patient portals is growing. In 2015, 20% reported using a doctor’s website or portal 

to review personal health or payment information, send information or questions to a doctor or nurse, or request 

a prescription refill, up from 14% in 2013.  

People who have experienced serious health issues, 33% report using technology to access, store, or 

transmit personal health data or medical records. Use is rising within all age groups, especially among younger 

patients, where the rate has doubled from 17% in 2013 to 36% in 2015. Seventy percent of consumers express 

some interest in accessing electronic medical records in the future.  

More health consumers use technologies that enable access to health data as illustrated in Figure 1 

showing the increasing usage from 2013 to 2015.  

There is also an increasing use of social media for health purposes and use is highest among Millennials 

as illustrated in Figure 2. This usage includes learning more about and/or sharing personal experience with a 

specific illness, injury, or health problem; specific prescription medications or medical devices; specific doctors 

or hospitals; the health care system, in general; health technologies that can help diagnose, treat, monitor, or 

improve health; or other health- or care-related purposes.   

From 2013 to 2015, use of technology to measure fitness and health improvement goals has grown from 

17% to 28% (Figure 3). Use is also highest among Millennials, reaching 45% of this group. Interest in using 

technology for wellness-related goals is high with 70% consumers reporting interest.  

 

              

Figure 1: Use of technology to access, store, 

or transmit health records (Source: The 

Deloitte Center for Health Solutions Survey 

of US Health Care Consumers, 2013 and 

2015).  

 

Figure 2: Use of social media for health-related 

purposes (Source: The Deloitte Center for 

Health Solutions Survey of US Health Care 

Consumers, 2013 and 2015) 

 



 

 

 
 

Figure 3: Use of technologies to measure fitness and health improvement (Source: The Deloitte Center for Health 

Solutions Survey of US Health Care Consumers, 2013 and 2015) 
 

The following session provides examples to give a peek into how health consumers, mainly patients, can 

use mobile devices and related software to enhance their health. There are some personal devices or meters that 

people can use to test their health conditions. Each device has its own software or hardware to help patients 

download and record their data, such as Carelink, which is personal software compatible with more than 25 most 

popular blood sugar devices and meters. Some types of meters available for personal or family use include 

FreeStyle Lite and CONTOUR. The following are two examples of personal devices for diabetes patients.  

 

Precision Xtra: a meter that tests blood glucose levels as well as blood ketones. Major features include: 

 Blood glucose and ketone testing with the same meter.  
 Only needs a small blood sample. 

 Large, easy-to-read display with backlight. 

 450-test memory with data and time. 

 7-.14- and 30- day averaging. 

 Download results to personal computer. 

 

CoZomonitor: a popular diabetes meter to help people track their health conditions. Major features 

include:  

 Lightest mainstream pump available. 

 Weighs 77 grams without reservoir or insulin. 

 Ease to program and features no-look boluses.  
 Easy IR connection to a PC for downloading data. 

 300-unit reservoir, nonproprietary infusion sets. 

 Power from a single AAA battery that lasts about three weeks. 

 

There are also mobile applications that can transform data from these devices to their mobile 

technologies. Two popular applications include:  

 

Glooko Logbook: a type 1 & 2 diabetes remote monitoring software and major functions include:  

 Test and record carb intake, insulin dose, activity levels anytime and anywhere. 

 Compare blood sugar levels before and after meal. 

 Compare data between different periods of the day. 

 Easy to connect and transform data from meter to mobile electronics. 

 Free download from App Store. 

 



 

 

 
 

 

WaveSense Diabetes Manager: a diabetes tracker and major functions include:  

 Tracking blood glucose, carb intake, and insulin doses anytime, anywhere. 

 Good to compare data on the same period of the day. 

 Easy to review data with chart and graphs. 

 Watch videos to learn how to live a healthy lifestyle. 

 

 
 

 

Future Development   
 

Advantages and challenges come with technologies in higher education (eLearning) and technology-

enhanced healthcare (eHealth). The advantages of eLearning can include access to quality education, empowered 

learners and educators, and distributed learning. Islam and colleagues identified five eLearning challenges, 

including learning style and cultural change, pedagogical and technology challenges, and training and time 

management challenges (Islam, Beer, & Slack, 2015). With future development of technology, discussions on 

eLearning 4.0 open a window into what might take place in higher education in the future.  

By comparison, the advantages of eHealth can include constant updates with latest health and healthcare 

information, reduce clutter in the clinical workplace, information becomes searchable, exchangeable, and process 

able. Others raise concerns of patient health data privacy, security, disruption of clinical workflow, and new types 

of errors associated with technology.  

Despite the debates, development, and implementing challenges, technology in health care has great 

potential to transform healthcare through personalized care, telehealth, electronic patient record on a larger scale, 

wearables, mHealth (mobile health) as The Deloitte 2016 Global Health Care Outlook predicts. There is one trend 

that attracted many health professional’s attention—cHealth. cHealth, referred to as digitally-connected health, is 

a digitally-integrated care delivery that allows for remote communications, diagnosis, treatment, and monitoring. 

The key here is digital connectivity among providers and patients to allow access to needed care anytime, 

anywhere.  

In summary, despite current advantages and challenges, eLearning 4.0 and eHealth will continue to 

evolve towards the goal of providing education and healthcare at “anytime and anywhere” to “anyone.”  
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